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KM44S40208 

2M x 4Bit x 2 Banks Synchronous DRAM 

FEATURES 
• JEDEC standard 3.3V power supply 
• LVTTL compatible with multiplexed address 
• Dual banks operation 
• MRS cycle with address key programs 

-. CAS Latency (1, 2 & 3) 
-. Burst Length (1, 2, 4, 8 & fuil page) 
-. Burst Type (Sequential & Interleave) 

• All inputs are sampled at the positive going edge of the system 

col ck 
• Burst Read Single-bit Write operation 
• DQM for masking 
• Auto & self refresh 
• 64ms refresh period (4K cycle) 

FUNCTIONAL BLOCK DIAGRAM 
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CMOSSDRAM 

GENERAL DESCRIPTION 
The KM44S4020B is 16,777,216 bits synchronous high data 

rate Dynamic RAM organized as 2 x 2,097, 152 words by 4 bits, 

fabricated with SAMSUNG's high performance CMOS technol

ogy. Synchronous design allows precise cycle control with the 

use of system clock 1/0 transactions are possible on every clcok 

cycle. Range of operating frequencies, programmable burst 

length and programmable latencies allow the same device to be 

useful for a variety of high bandwidth, high performance mem

ory system applications. 

ORDERING INFORMATION 
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* Samsung Electronics reserves the right to 
change products or specification without 
notice. 
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KM44S4020B CMOSSDRAM 

PIN CONFIGURATION (TOP VIEW) 

Voo 1 
0 

44 Vss 
N.C 2 43 N.C 

Vssa 3 42 VSSQ 
DOO 4 41 D03 

VDDQ 5 40 VDDQ 
N.C 6 39 N.C 

Vssa 7 38 VSSQ 
D01 8 37 D02 

VDDQ 9 36 VDDQ 
N.C 10 35 N.C/RFU 
N.C 11 34 N.C 
WE 12 33 DOM 

CAS 13 32 CLK 
RAS 14 31 CKE 
cs 15 30 N.C 
BA 16 29 A9 

A10/AP 17 28 AB 
AO 18 27 A7 
A1 19 26 A6 
A2 20 25 AS 44PIN TSOP (II) 
A3 21 24 A4 (400mil x 725mil) 

Voo 22 23 Vss (0.8 mm PIN PITCH) 

PIN FUNCTION DESCRIPTION 
::::: 

:::.:. 
·./>. ,7·.::. > :.::::.::::>>< ~ ·.: ?Yi > <//: BI' [:::.·::::: 2 

CLK S_y§tem Clock Active on the __e_ositive _g_oi'!9_ e~e to sam~e all il!E_uts. 

cs Chip Select 
Disables or enables device operation by masking or enabling all inputs except 
CLK, CKE and DOM 

Masks system colck to freeze operation from the next clock cycle. 

CKE Clock Enable CKE should be enabled at least one cycle prior to new command. 
Disable input buffers for power down in standby. 

Ao-A10/AP Address Row I column addresses are multiplexed on the same pins. 
Row address: RAo - RA10, column address: CAo - CA9 

BA Bank Select Address Selects bank to be activated during row address latch time. 
Selects bank for read/write during column address latch time. 

RAS Row Address Strobe Latches row addresses on the positive going edge of the CLK with RAS low. 
Enables row access & precharge. 

CAS Column Address Strobe Latches column addresses on the positive going edge of the CLK with CAS low. 
Enables column access. 

WE Write Enable Enables write operation and row precharge. 
Latches data in starting from CAS, WE active. 

DOM Data Input/Output Mask Makes data output Hi-Z, tsHZ after the colck and masks the output. 
Blocks data input when DOM active. 

DOo-3 Data ln_p_ut!Outp_ut Data in__e_uts/ou~uts are multiplexed on the same ~ns. 

VooNss Power Su2f!!1!Ground Power and ground for the in__e_ut buffers and the core logic. 

VooaNssa Data Output Power/Ground Isolated power supply and ground for the output buffers to provide improved noise 
immunity. 

N.C/RFU 
No Connection/ 

This pin is recommended to be left No Connection on the device. 
Reserved for Future Use 

tllli'i fjijiliP 
ELECTRONICS 
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KM44S40208 CMOSSDRAM 

ABSOLUTE MAXIMUM RATINGS 

Voltage on any pin relative to Vss VIN, VouT -1.0 - 4.6 v 
Voltage on Voo supply relative to Vss Voo, Vooa -1.0-4.6 v 
Storage temperature TSTG -55 - +150 

Power dissipation Po w 
Short circuit current los 50 mA 

Note : Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are exceeded. 
Functional operation should be restricted to recommended operating condition. 
Exposure to higher than recommended voltage for extended periods of time could affect device reliability. 

DC OPERA TING CONDITIONS 
Recommended operating conditions (Voltage referenced to Vss = OV, TA= 0 to 70°C) 

·.••••:·yq37 ....... ~ .. 7TI77 < • •> TYP .. •.•· < I·.··-------~ ::. I. / " '~> ••: I>< <NPte .... /,.:·.•• .. I > .... : << :::: ::;~ .":'c~7 ••) .•;•) 

Supply voltage Voo, Vooa 3.0 3.3 3.6 v 
Input logic high votlage VIH 2.0 3.0 Voo+0.3 v 1 

Input logic low voltage VIL -0.3 0 0.8 v 2 

Output logic high voltage VOH 2.4 - - v !OH =-2mA 

Output logic low voltage VOL - - 0.4 v IOL = 2mA 

Input leakage current llL -5 - 5 uA 3 

Output leakage current IOL -5 - 5 uA 4 

Note : 1. V1H (max) = 4.6V AC for pulse width s 1 Ons acceptable. 
2. VIL (min)= -1.5V AC for pulse width s 10ns acceptable. 
3. Any input OV s VIN s Voo + 0.3V, all other pins are not under test= OV. 
4. Dout is disabled, OV s Vour s Voe. 

CAPACITANCE (Voe= 3.3V, TA = 25 ·c, f = 1 MHz) 

Input capacitance (Ao -A10/AP, BA) CIN1 2 4 pF 

Input capacitance 
CIN2 2 4 pF 

(CLK, CKE, CS, RAS, CAS, WE & DQM) 

Data input/output capacitance (DQo - DQ3) Cour 2 5 pF 

ttMfill!I" 
ELECTRONICS 

19" 



KM44S4020B CMOSSDRAM 

DC CHARACTERISTICS 
(Recommended operating condition unless otherwise noted, TA= 0 to 70°C) 

Operating Current 
Burst Length =1 

lcc1 tRc2tRc(min) 120 115 100 mA (One Bank Active) 
loL= O mA 

Precharge Standby Current lcc2P CKE::;;VIL(max), tee= 15ns 

in power-down mode mA 
lcc2PS CKE & CLK::;;VIL(max), tee= 00 

lcc2N 
CKE2V1H(min), CS2V1H(min), tee= 15ns 

25 
Precharge Standby Current Input signals are changed one time during 30ns 

mA 
in non power-down mode CKE2VIH(min), CLK::;;VIL(max), tee= 00 

lcc2NS 
Input signals are stable 

12 

Active Standby Current ICC3P CKE::;;VIL(max), tee= 15ns 4 

in power-down mode 
mA 

lcc3PS CKE & CLK::;;VIL(max), tee= 00 3 

ICC3N 
CKE2VIH(min), CS2V1H(min), tee= 15ns 

40 mA Active Standby Current Input signals are changed one time during 30ns 
in non power-down mode 
(One Bank Active) lcc3NS 

CKE2VIH(min), CLK::;;VIL(max), tee= 00 

25 mA 
Input signals are stable 

3 130 105 90 

@Same Row 2 100 90 80 mA 

Operating Current 
loL= O mA 65 60 55 

(Burst Mode) 
ICC4 Page Burst 

tcco= 2CLKs 3 190 170 145 

@ Different Row 2 160 145 125 mA 

130 120 105 

Refresh Current ICC5 tRc2tRc(min) 85 mA 2 

mA 3 
Self Refresh Current Ices CKE::;;o.2v 

250 uA 4 

Note : 1. Measured with outputs open. 

2. Refresh period is 64ms. 

3. KM44S4020BT-G-

4. KM44S4020BT-F** 

tt:f:l:fiii wP 
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KM44S4020B 

AC OPERATING TEST CONDITIONS (VDD=3.3V±0.3V, TA=Oto70°C) 

Input levels (Vih/Vil) 

Input timing measurement reference level 

Input rise and fall time 

Output timing measurement reference level 

Output load condition 

VoH (DC) = 2.4V, IOH = -2mA 

VOL (DC) = 0.4V, IOL = 2mA 

(Fig. 1) DC Output Load Circuit 

OPERA TING AC PARAMETER 
(AC operating conditions unless otherwise noted) 

Row active to row active delay tRRD(min) 16 

RAS to CAS delay tRCD(min) 24 

Row precharge ti me tRP(min) 20 

tRAS(min) 48 
Row active time 

tRAS(max) 

@Operation tRC(min) 80 
Row cycle time 

@Auto refresh tRFC(min) 80 

Last data in to new col. address delay tCOL(min) 

Last data in to row precharge tRDL(min) 

Last data in to burst stop tBDL(min) 

Col. address to col. address delay tCCD(min) 

CAS latency=3 
Number of valid 

CAS latency=2 output data 

CAS latency=1 

2.4 /0.4 

1.4 

tr/tf=1/1 

1.4 

See Fig. 2 

Output 

20 

26 

26 

50 

100 

80 

80 

2 

0 

CMOSSDRAM 

v 
v 
ns 

v 

vtt=1.4V 

50.Q 

l 50pF 

(Fig. 2) AC Output Load Circuit 

24 ns 

30 ns 

30 ns 

60 ns 

us 

90 ns 

90 ns 1, 5 

CLK 2 

CLK 2 

CLK 2 

CLK 3 

ea 4 

Note: 1. The minimum number of clock cycles is determined by dividing the minimum time required with clock cycle time 

and then rounding off to the next higher integer. 

2. Minimum delay is required to complete write. 

3. All parts allow every cycle column address change. 

4. In case of row precharge interrupt, auto precharge and read burst stop. 

5. A new command may be given tRFC after self refresh exit. 

t11Mfiliii' ELECTRONICS 
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KM44S4020B CMOSSDRAM 

AC CHARACTERISTICS {AC operating conditions unless otherwise noted) 

CAS Latency=3 8 10 12 

CLK cycle time CAS Latency=2 tee 12 1000 13 1000 15 1000 ns 

CAS Latency=1 24 26 30 

CAS Latency=3 6 7 8 
CLK to valid 

CAS Latency=2 tsAe 7 output delay 8 9 ns 1, 2 

CAS Latency=1 20 22 24 

CAS Latency=3 3 3 3 
Output data 

CAS Latency=2 tOH 3 3 3 ns 2 
hold time 

CAS Latency=1 5 5 5 

CLK high pulse width teH 3 3.5 4 ns 3 

CLK low pulse width teL 3 3.5 4 ns 3 

Input setup time tss 2 2.5 3 ns 3 

Input hold time tSH ns 3 

CLK to output in Low-Z tSLZ ns 2 

CAS latency=3 6 7 8 
CLK to output 

CAS latency=2 tSHZ 7 8 9 ns 
in Hi-Z 

CAS latency=1 15 15 15 

Note : 1. Parameters depend on programmed CAS latency. 

2. If clock rising time is longer than 1 ns, {tr/2-0.5)ns should be added to the parameter. 

3. Assumed input rise and fall time {tr & tf)=1 ns. 

If tr & tf is longer than 1 ns, transient time compensation should be considered, 

i.e., [{tr+ tf)/2-1]ns should be added to the parameter. 

41.t.i:fWi» 
ELECTRONICS 
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KM44S4020B CMOSSDRAM 

FREQUENCY vs. AC PARAMETER RELATIONSHIP TABLE 

KM44S4020BT-8 (Unit : number of clock) 

125MHz (8.0ns) 3 10 6 3 2 3 

100MHz (10.0ns) 3 8 5 2 2 3 

83MHz (12.0ns) 2 7 4 2 2 2 

75MHz (13.0ns) 2 6 4 2 2 2 

66MHz (15.0ns) 2 6 4 2 2 2 

KM4454020BT-10 (Unit : number of clock) 

100MHz (10.0ns) 3 8 5 3 2 3 

83MHz (12.0ns) 3 7 5 3 2 3 

75MHz (13.0ns) 2 6 4 2 2 2 

66MHz (15.0ns) 2 6 4 2 2 2 

60MHz (16.7ns) 2 5 3 2 2 2 

KM4454020BT-12 (Unit : number of clock) 

83MHz (12.0ns) 3 8 5 3 2 3 

75MHz (13.0ns) 3 7 5 3 2 3 

66MHz (15.0ns) 2 6 4 2 2 2 

60MHz (16.7ns) 2 6 4 2 2 2 

50MHz (20.0ns) 2 5 3 2 2 2 

411!t'i'Jiiii» 
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KM44S4020B CMOS SD RAM 

SIMPLIFIED TRUTH TABLE 

••• 

Pi~1i ',q~I Ii~ .,. •.m ••<WI' •••P:mM .• d , li~wi.i At A~ :: ~t~> 
Register Mode Register Set H x L L L L x OP CODE 1, 2 

Auto Refresh H 3 
H f--- L L L H x x r--

Entry L 3 
Refresh Self 

Refresh L H H H 3 
Exit L H x x 1---

H x x x 3 

Bank Active & RowAddr. H x L L H H x v Row Address 

Read& Auto Precharge Disable L Column 4 
Column Address H x L H L H x v Address ~ 

Auto Precharge Enable H (Ao-As) 4, 5 

Write & Auto Precharge Disable L Column 4 
Column Address H x L H L L x v Address t----i 

Auto Precharge Enable H (Ao-As) 4, 5 

Burst Stop H x L H H L x x 6 

Bank Selection v L 
Precharge H x L L H L x x ~ 

Both Banks x H 

H x x x 
Clock Suspend or Entry H L x 1---

Active Power Down L v v v x 
~ 

Exit L H x x x x x 
H x x x 

Entry H L x 1---
L H H H 

Precharge Power Down Mode x 1---
H x x x 

Exit L H x 1---
L v v v 

DQM H x v x 7 

H x x x 
No Operation Command H x x x 1---

L H H H 

(V=Valid, X=Don' t Care, H=Logic High, L=Logic Low) 

Note : 1. OP Code : Operand Code 

Ao - A10/AP, BA: Program keys. (@MRS) 

2. MRS can be issued only at both banks precharge state. 

A new command can be issued after 2 clock cycle of MRS. 

3. Auto refresh functions are as same as CBR refresh of DRAM. 

The automatical precharge without row precharge command is meant by "Auto". 

Auto/self refresh can be issued only at both banks precharge state. 

4. BA : Bank select address. 

If "Low" at read, write, row active and precharge, bank A is selected. 

If "High" at read, write, row active and precharge, bank B is selected. 

If A10/AP is "High" at row precharge, BA is ignored and both banks are selected. 

5. During burst read or write with auto precharge, new read/write command can not be issued. 
Another bank read/write command can be issued after the end of burst. 

New row active of the assoiated bank can be issued at tRP after the end of burst. 

6. Burst stop command is valid at every burst length. 

7. DQM sampled at positive going edge of a CLK masks the data-in at the very CLK (Write DQM latency is 0), 

but makes Hi-Z state the data-out of 2 CLK cycles after. (Read DQM latency is 2) 

ttW¥1 liii;; 
ELECTRONICS 
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KM48S2020B 

1M x BBit x 2 Banks Synchronous DRAM 

FEATURES 
• JEDEC standard 3.3V power supply 
• LVTTL compatible with multiplexed address 

• Dual banks operation 
• MRS cycle with address key programs 

-. CAS Latency (1, 2 & 3) 
-. Burst Length (1, 2, 4, 8 & full page) 
-. Burst Type (Sequential & Interleave) 

• All inputs are sampled at the positive going edge of the system 
col ck 

• Burst Read Single-bit Write operation 
• DQM for masking 
• Auto & self refresh 
• 64ms refresh period (4K cycle) 

FUNCTIONAL BLOCK DIAGRAM 

Bank Select 
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GENERAL DESCRIPTION 
The KM48S2020B is 16,777,216 bits synchronous high data 

rate Dynamic RAM organized as 2 x 1,048,576 words by 8 bits, 

fabricated with SAMSUNG's high performance CMOS technol

ogy. Synchronous design allows precise cycle control with the 

use of system clock 1/0 transactions are possible on every clcok 

cycle. Range of operating frequencies, programmable burst 

length and programmable latencies allow the same device to be . 

useful for a variety of high bandwidth, high performance mem

ory system applications. 

ORDERING INFORMATION 

KM48S2020BT-G/F8 125MHz 

KM48S2020BT-G/F 10 100MHz 

KM48S2020BT-G/F 12 83MHz 

Data Input Register 

1M x 8 (J) 
CD 
::J 
(/) 
CD 
)> 

1M x 8 s:: 
"U 

Column Decoder 

Latency & Burst Length 

Programming Register 

LWCBR 

DQM 

LVTTL 

(§ 
() 
0 
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Q. 

0 
c: 
.g 
s. 
CD 
c: 

~ 
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44 
TSOP(ll) 
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LDQM 

DQi 

*Samsung Electronics reserves the right to 
change products or specification without 
notice. 
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KM48S2020B CMOSSDRAM 

PIN CONFIGURATION (TOP VIEW) 

0 
Voe 1 44 Vss 
DQO 2 43 DQ7 

VSSQ 3 42 VSSQ 
DQ1 4 41 DQ6 

VDDQ 5 40 VDDQ 
DQ2 6 39 DQ5 

VSSQ 7 38 VSSQ 
DQ3 8 37 DQ4 

VDDQ 9 36 VDDQ 
N.C 10 35 N.C/RFU 
N.C 11 34 N.C 
WE 12 33 DQM 

CAS 13 32 CLK 
RAS 14 31 CKE 
cs 15 30 N.C 
BA 16 29 A9 

A10/AP 17 28 AS 
AO 18 27 A7 
A1 19 26 A6 
A2 20 25 AS 44PIN TSOP (II) 
A3 21 24 A4 (400mil x 725mil) 

Voe 22 23 Vss (0.8 mm PIN PITCH) 

PIN FUNCTION DESCRIPTION 

h>•• ~"·· ...... )'•'· >>• I • < ) <••••'••'• <> >. \ ·• l< ) . ·>·< 77 .....•.. //---
CLK System Clock Active on the positive goin~ edge to sam_Qle all inputs. 

cs Chip Select Disables or enables device operation by masking or enabling all inputs except 
CLK, CKE and DQM 

Masks system colck to freeze operation from the next clock cycle. 
CKE Clock Enable CKE should be enabled at least one cycle prior to new command. 

Disable input buffers for power down in standby. 

Ao-A10/AP Address Row I column addresses are multiplexed on the same pins. 
Row address : RAo - RA10, column address : CAo - CAs 

BA Bank Select Address Selects bank to be activated during row address latch time. 
Selects bank for read/write during column address latch time. 

RAS Row Address Strobe Latches row addresses on the positive going edge of the CLK with RAS low. 
Enables row access & precha rge. 

CAS Column Address Strobe Latches column addresses on the positive going edge of the CLK with CAS low. 
Enables column access. 

WE Write Enable Enables write operation and row precharge. 
Latches data in starting from CAS, WE active. 

DQM Data Input/Output Mask Makes data output Hi-Z, tsHZ after the colck and masks the output. 
Blocks data input when DQM active. 

DQo-1 Data lf!J2.utl0ut_p_ut Data inputs/ou~uts are mult].2!exed on the same _£ins. 

VooNss Power SUfJI2/y/Ground Power andground for the inj>_ut buffers and the core logic. 

VooQNssa Data Output Power/Ground Isolated power supply and ground for the output buffers to provide improved noise 
immunity. 

N.C/RFU No Connection/ This pin is recommended to be left No Connection on the device. 
Reserved for Future Use 

•tMfiliiiiP 
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KM48S2020B CMOS SDRAM 

ABSOLUTE MAXIMUM RATINGS 

Voltage on any pin relative to Vss VIN, Vour -1.0 - 4.6 v 
Voltage on Voo supply relative to Vss VDD, Vooa -1.0-4.6 v 
Storage temperature TSTG -55 - +150 

Power dissipation Po w 
Short circuit current los 50 mA 

Note : Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are exceeded. 
Functional operation should be restricted to recommended operating condition. 
Exposure to higher than recommended voltage for extended periods of time could affect device reliability. 

DC OPERATING CONDITIONS 
Recommended operating conditions (Voltage referenced to Vss = OV, TA= 0 to 70.C) 

L ~~:· , >·• /• •) ···•· ~> ' .:1 ···•· > Mirll · .. ···.••·· I ·~/·.·.·1 • •• ·< ........ 
1 /> ~rtit .... , •.••••.. ·.·.···/Note• 

•· -........... ~ I .. 2 """'< < .·:c: "'.·~ 
····· 

Z.::::::i. F•· ·····•··· •·.···I / ...:.::.:.:::.. 

Supply voltage VDD, VDDQ 3.0 3.3 3.6 v 
Input logic high votlage VIH 2.0 3.0 Voo+0.3 v 1 

Input logic low voltage VIL -0.3 0 0.8 v 2 

Output logic high voltage VOH 2.4 - - v loH =-2mA 

Output logic low voltage Vol - - 0.4 v loL = 2mA 

Input leakage current Ill -5 - 5 uA 3 

Output leakage current IOL -5 - 5 uA 4 

Note : 1. VIH (max) = 4.6V AC for pulse width ~ 1 Ons acceptable. 
2. VIL (min)= -1.5V AC for pulse width ~ 10ns acceptable. 
3. Any input OV ~ VIN ~ Voo + 0.3V, all other pins are not under test= OV. 
4. Dout is disabled, ov ~ VOUT ~ VDD. 

CAPACITANCE (Voo = 3.3V, TA= 25°C, f = 1MHz) 

Input capacitance (Ao -A10/AP, BA) CIN1 2 4 pF 

Input capacitance 
CIN2 2 4 pF 

(CLK, CKE, CS, RAS, CAS, WE & DQM) 

Data inpuUoutput capacitance (DQo - DQ1) COUT 2 5 pF 

4111i'i ti :m• 
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KM48S20208 CMOSSDRAM 

DC CHARACTERISTICS 
{Recommended operating condition unless otherwise noted, TA= 0 to 70°C) 

> <? 

~- <• >. ·< ··.····} ·················<>]:--: 7> i<>) --
77:'' .................... ••• <· 

.. ~"' / I (· ?)\ 
( . .. . ( ·.... j . '1~"7 >. LS :'.. 

·········:- I /L .······./·<··.·.·········· .. J 
./.• 

·····• 
>t'llOie••• 

• .. /• <<• > •... < •.•..•.• > T ·L > > T -i..L..:..:i_ _____:_1_> ..... ····•·222 =---- --------} .. -'.::>··· 

Operating Current 
Burst Length =1 

lcc1 tRCZtRc{min) 125 120 105 mA 1 {One Bank Active) 
loL= O mA 

Precharge Standby Current lcc2P CKE~VIL{max), tee= 15ns 1 
in power-down mode mA 

lcc2PS CKE & CLK~VIL{max), tee= 00 1 

lcc2N 
CKE2VIH(min), CS2VIH{min), tee= 15ns 

25 
Precharge Standby Current Input signals are changed one time during 30ns 

in non power-down mode 
mA 

CKE2VIH{min), CLK~VIL{max), tee= 00 
lcc2NS 

Input signals are stable 
12 

Active Standby Current lcc3P CKE~VIL{max), tee= 15ns 4 

in power-down mode 
mA 

lcc3PS CKE & CLK~ VIL{ max), tee= 00 3 

lcc3N 
CKE2VIH{min), CS2VIH{min), tee= 15ns 

40 mA Active Standby Current Input signals are changed one time during 30ns 
in non power-down mode 
{One Bank Active) lcc3NS 

CKE2VIH(min), CLK~VIL(max), tee= 00 

25 mA 
Input signals are stable 

3 135 110 95 

@Same Row 2 100 90 80 mA 1 

Operating Current 
IOL = 0 mA 1 65 60 55 

{Burst Mode) 
ICC4 Page Burst 

tcco = 2CLKs 3 200 180 155 

@ Different Row 2 165 150 130 mA 1 

1 135 125 110 

Refresh Current Ices tRc~tRc(min) 85 mA 2 

1 mA 3 
Self Refresh Current Ices CKE~0.2V 

250 uA 4 

Note : 1. Measured with outputs open. 

2. Refresh period is 64ms. 

3. KM48S2020BT-G** 

4. KM48S2020BT-F** 

•l1tnfiiiii> 
ELECTRONICS 

28 



KM48S20208 

AC OPERATING TEST CONDITIONS (VDD = 3.3V±0.3V, TA=Oto70"C) 

Input levels (VihNil) 

Input timing measurement reference level 

Input rise and fall time 

Output timing measurement reference level 

Output load condition 

VoH (DC) = 2.4V, loH = -2mA 

VOL (DC) = 0.4V, loL = 2mA 

(Fig. 1) DC Output Load Circuit 

OPERATING AC PARAMETER 
(AC operating conditions unless otherwise noted) 

Row active to row active delay tRRD(min) 16 

RAS to CAS delay tRCD(min) 24 

Row precharge time tRP(min) 20 

tRAS(min) 48 
Row active time 

tRAS(max) 

@Operation tRC(min) 80 
Row cycle time 

@Auto refresh tRFC(min) 80 

Last data in to new col. address delay tCDL(min) 

Last data in to row precharge tRDL(min) 

Last data in to burst stop tBDL(min) 

Col. address to col. address delay tCCD(min) 

CAS latency=3 
Number of valid 

CAS latency=2 output data 

CAS latency=1 

2.4 / 0.4 

1.4 

tr/tf=1/1 

1.4 

See Fig. 2 

Output 

20 

26 

26 

50 

100 

80 

80 

2 

0 

CMOSSDRAM 

v 
v 
ns 

v 

vtt=1.4V 

50.Q 

l SOpF 

(Fig. 2) AC Output Load Circuit 

24 ns 

30 ns 

30 ns 

60 ns 

us 

90 ns 

90 ns 1, 5 

CLK 2 

CLK 2 

CLK 2 

CLK 3 

ea 4 

Note : 1. The minimum number of clock cycles is determined by dividing the minimum time required with clock cycle time 

and then rounding off to the next higher integer. 

2. Minimum delay is required to complete write. 

3. All parts allow every cycle column address change. 

4. In case of row precharge interrupt, auto precharge and read burst stop. 

5. A new command may be given tRFC after self refresh exit. 
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KM48S20208 

AC CHARACTERISTICS (AC operating conditions unless otherwise noted) 

.... /~:I· IB .+ <C· ±L iiSG> •·>• l .<>• 
111111""' { ······· 

CAS Latency=3 8 10 

CLK cycle time CAS Latency=2 tee 12 1000 13 1000 

CAS Latency=1 24 26 

CAS Latency=3 6 7 
CLK to valid 

CAS Latency=2 tSAe 7 8 output delay 

CAS Latency=1 20 22 

CAS Latency=3 3 3 
Output data 

CAS Latency=2 tOH 3 3 hold time 

CAS Latency=1 5 5 

CLK high pulse width teH 3 3.5 

CLK low pulse width tel 3 3.5 

Input setup time tss 2 2.5 

Input hold time tSH 1 1 

CLK to output in Low-Z tsLZ 1 1 

CAS latency=3 6 7 
CLK to output 

CAS latency=2 tSHZ 7 8 
in Hi-Z 

CAS latency=1 15 15 

Note: 1. Parameters depend on programmed CAS latency. 

2. If clock rising time is longer than 1 ns, (tr/2-0.5)ns should be added to the parameter. 

3. Assumed input rise and fall time (tr & tf)=1 ns. 

If tr & tf is longer than 1 ns, transient time compensation should be considered, 

i.e., [(tr+ tf)/2-1]ns should be added to the parameter. 

t1Mfiiiii» 
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Ii 
:<.< : ///) ·< 

12 

15 1000 ns 1 

30 

8 

9 ns 1, 2 

24 

3 

3 ns 2 

5 

4 ns 3 

4 ns 3 

3 ns 3 

1 ns 3 

1 ns 2 

8 

9 ns 

15 
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KM48S2020B CMOS SDRAM 

FREQUENCY vs. AC PARAMETER RELATIONSHIP TABLE 

KM48S2020BT-8 (Unit: number of clock) 

CAS .. tRC tRAS tftp tR.RD tRCD tcco·•·• .•..•. tCDL tRDL 
Frequency 

Latency Sns""" .· = •. Sns BOns 48ns 2ons 16ns 24ns 8ns 
_;;_ · .. 

125MHz (8.0ns) 3 10 6 3 2 3 1 1 1 

100MHz (10.0ns) 3 8 5 2 2 3 1 1 1 

83MHz (12.0ns) 2 7 4 2 2 2 1 1 1 

75MHz (13.0ns) 2 6 4 2 2 2 1 1 1 

66MHz (15.0ns) 2 6 4 2 2 2 1 1 1 

KM48S2020BT-10 (Unit : number of clock) 

CAS tRC .· tAAS fRP tRRD •tRCD tcco tCDL tRDL 
Frequency 

Latency I 
. 

80ns 50ns 26ns 20ns 26ns 10ns 10ns 10ns 

100MHz (10.0ns) 3 8 5 3 2 3 1 1 1 

83MHz (12.0ns) 3 7 5 3 2 3 1 1 1 

75MHz (13.0ns) 2 6 4 2 2 2 1 1 1 

66MHz (15.0ns) 2 6 4 2 2 2 1 1 1 

60MHz (16.7ns) 2 5 3 2 2 2 1 - 1 1 

KM48S2020BT-12 (Unit: number of clock) 
.,.,.. 

CAS tRC tRAS tRP tRRO tRCD tcco ... tcoL tRDL 
Frequency 

Latency ·.· 90ns 60ns 30ns 24ns 30ns 12ns I 12ns 12ns 

83MHz (12.0ns) 3 8 5 3 2 3 1 1 1 

75MHz (13.0ns) 3 7 5 3 2 3 1 1 1 

66MHz (15.0ns) 2 6 4 2 2 2 1 1 1 

60MHz (16.7ns) 2 6 4 2 2 2 1 1 1 

50MHz (20.0ns) 2 5 3 2 2 2 1 1 1 

t1Mfrlii" 
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KM48S20208 CMOSSDRAM 

SIMPLIFIED TRUTH TABLE 

Register Mode Register Set H x L L L L x OPCODE 1, 2 

Auto Refresh H 3 
H L L L H x x 

Entry L 3 
Refresh Self 

Refresh L H H H 3 
Exit L H x x 

H x x x 3 

Bank Active & Row Addr. H x L L H H x v Row Address 

Read& Auto Precharge Disable L Column 4 
Column Address H x L H L H x v Address 

Auto Precharge Enable H (Ao-As) 4, 5 

Write& Auto Precharge Disable L Column 4 
Column Address H x L H L L x v Address 

Auto Precharge Enable H (Ao-As) 4, 5 

Burst Stop H x L H H L x x 6 

Bank Selection v L 
Precharge H x L L H L x x 

Both Banks x H 

H x x x 
Clock Suspend or Entry H L x 
Active Power Down L v v v x 

Exit L H x x x x x 
H x x x 

Entry H L x 
L H H H 

Precharge Power Down Mode x 
H x x x 

Exit L H x 
L v v v 

DOM H x v x 7 

H x x x 
No Operation Command H x x x 

L H H H 

(V=Valid, X=Don' t Care, H=Logic High, L=Logic Low) 

Note: 1. OP Code : Operand Code 

Ao -A10/AP, BA : Program keys. (@MRS) 

2. MRS can be issued only at both banks precharge state. 

A new command can be issued after 2 clock cycle of MRS. 

3. Auto refresh functions are as same as CBR refresh of DRAM. 

The automatical precharge without row precharge command is meant by "Auto". 

Auto/self refresh can be issued only at both banks precharge state. 

4. BA : Bank select address. 

If "Low" at read, write, row active and precharge, bank A is selected. 

If "High" at read, write, row active and precharge, bank B is selected. 

If A1o/AP is "High" at row precharge, BA is ignored and both banks are selected. 

5. During burst read or write with auto precharge, new read/write command can not be issued. 

Another bank read/write command can be issued after the end of burst. 

New row active of the assoiated bank can be issued at tRP after the end of burst. 

6. Burst stop command is valid at every burst length. 

7. DOM sampled at positive going edge of a CLK masks the data-in atthe very CLK (Write DOM latency is 0), 

but makes Hi-Z state the data-out of 2 CLK cycles after. (Read DOM latency is 2) 

tt:!!: fiiiii» 
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KM416S10208 CMOSSDRAM 

512K x 16Bit x 2 Banks Synchronous DRAM 

FEATURES 
• JEDEC standard 3.3V power supply 

• LVTTL compatible with multiplexed address 

• Dual banks operation 

• MRS cycle with address key programs 

-. CAS Latency (1, 2 & 3) 

-. Burst Length ( 1, 2, 4, 8 & full page) 

-. Burst Type (Sequential & Interleave) 

GENERAL DESCRIPTION 

• All inputs are sampled at the positive going edge of the system 

The KM416S1020B is 16,777,216 bits synchronous high data 

rate Dynamic RAM organized as 2 x 524,288 words by 16 bits, 

fabricated with SAMSUNG's high performance CMOS technol

ogy. Synchronous design allows precise cycle control with the 

use of system clock 1/0 transactions are possible on every clcok 

cycle. Range of operating frequencies, programmable burst 

length and programmable latencies allow the same device to be 

useful for a variety of high bandwidth, high performance mem

ory system applications . col ck 

• Burst Read Single-bit Write operation 

• DQM for masking 

• Auto & self refresh 

• 64ms refresh period (4K cycle) 

FUNCTIONAL BLOCK DIAGRAM 

Bank Select 

;;o 
CD 

~ ;;o 
0 

(/) :ri: :::r 
)> () CD 
a. c: 
a. 0 =I: 

CLK c: a; ::I ~ 
(/) ~ (/) 

ADD 
;;o 
CD 

co 
(ii" 

~ r r 
;;o () 
)> CD 
(J) ;;o 

LCKE 

LRAS LCBR LWE 

i 
CLK CKE cs 

tl:f:I:" iiii• ELECTRONICS 

ORDERING INFORMATION 

Part NO . ..;:_ L_MAXFreq. Interface Package 

KM416S1020BT-G/F8 125MHz 50 
KM416S 1020BT-G/F 10 100MHz LVTTL TSOP(ll) 

KM416S1020BT-G/F12 83MHz 

(§ LWE 

Data Input Register 
() 
0 
~ 

LDQM Q_ 

;;o 0 
512K x 16 (J) 

0 CD c: 
:ri: ::I -u 
0 

(/) s. DQi CD 
CD )> CD 
0 c: 
0 512K x 16 s: 

!?: a. 
~ 

-u 

Column Decoder 

CD Latency & Burst Length c: 

!?: 
Programming Register 

LCAS LWCBR LDQM 

Timing Register 

i i 
RAS CAS WE L(U)DQM 

* Samsung Electronics reserves the right to 
change products or specification without 
notice. 
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KM416S1020B CMOSSDRAM 

PIN CONFIGURATION (TOP VIEW) 

0 
VDD 1 50 Vss 

DQO 2 49 DQ15 
DQ1 3 48 DQ14 
Vssa 4 47 Vssa 
DQ2 5 46 DQ13 
DQ3 6 45 DQ12 

VDDQ 7 44 VDDQ 
DQ4 8 43 DQ11 
DQ5 9 42 DQ10 
Vssa 10 41 Vssa 
DQ6 11 40 DQ9 
DQ7 12 39 DQ8 

VDDQ 13 38 VDDQ 
LDQM 14 37 N.C/RFU 

WE 15 36 UDQM 
CAS 16 35 CLK 
RAS 17 34 CKE 
cs 18 33 N.C 
BA 19 32 A9 

A10/AP 20 31 A8 
AO 21 30 A7 
A1 22 29 A6 
A2 23 28 AS 50PIN TSOP (II) 
A3 24 27 A4 (400mil x 825mil) 

VDD 25 26 Vss 
(0.8 mm PIN PITCH) 

PIN FUNCTION DESCRIPTION 
.. .. 

Pin ...::. ...::. Name .·1·, ~ "'" 
ln~ut Function 

CLK S_y_stem Clock Active on the _e_ositive going edge to sam~e all in_e_uts. 

cs Chip Select Disables or enables device operation by masking or enabling all inputs except 
CLK, CKE and L(U)DQM 

Masks system colck to freeze operation from the next clock cycle. 

CKE Clock Enable CKE should be enabled at least one cycle prior to new command. 
Disable input buffers for power down in standby. 

Ao-A10/AP Address Row I column addresses are multiplexed on the same pins. 
Row address: RAo - RA10, column address: CAo - CA7 

BA Bank Select Address Selects bank to be activated during row address latch time. 
Selects bank for read/write during column address latch time. 

RAS Row Address Strobe Latches row addresses on the positive going edge of the CLK with RAS low. 
Enables row access & precharge. 

CAS Column Address Strobe Latches column addresses on the positive going edge of the CLK with CAS low. 
Enables column access. 

WE Write Enable Enables write operation and row precharge. 
Latches data in starting from CAS, WE active. 

L(U)DQM Data Input/Output Mask Makes data output Hi-Z, tsHz after the colck and masks the output. 
Blocks data input when L(U)DQM active. 

DQo -15 Data Input/Output Data inputs/outputs are multiplexed on the same pins. 

VooNss Power Supply/Ground Power and ground for the input buffers and the core logic. 

VooaNssa Data Output Power/Ground Isolated power supply and ground for the output buffers to provide improved noise 
immunity. 

N.C/RFU No Connection/ 
This pin is recommended to be left No Connection on the device. 

Reserved for Future Use 
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KM416S10208 CMOSSDRAM 

ABSOLUTE MAXIMUM RATINGS 
··7 

Parameter Symbol Value Unit · .. 

Voltage on any pin relative to Vss VIN, VOUT -1.0-4.6 v 
Voltage on Voo supply relative to Vss Voo, VDDQ -1.0-4.6 v 
Storage temperature Tsrn -55 - +150 oc 

Power dissipation Po 1 w 
Short circuit current los 50 mA 

Note : Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are exceeded. 
Functional operation should be restricted to recommended operating condition. 
Exposure to higher than recommended voltage for extended periods of time could affect device reliability. 

DC OPERA TING CONDITIONS 
Recommended operating conditions (Voltage referenced to Vss = OV, TA= 0 to 70 °C) 

Parameter Syri\bol•·_I ~in--"' 
. I --Typ 

.·.···. . :· 
Unit Note _:J I Max •I•'""" 

Supply voltage Voo, Vooo 3.0 3.3 3.6 v 
Input logic high votlage VIH 2.0 3.0 Voo+0.3 v 1 

Input logic low voltage VIL -0.3 0 0.8 v 2 

Output logic high voltage VoH 2.4 - - v loH = -2mA 

Output logic low voltage VOL - - 0.4 v IOL = 2mA 

Input leakage current llL -5 - 5 uA 3 

Output leakage current IOL -5 - 5 uA 4 

Note: 1. V1H (max)= 4.6V AC for pulse width s 10ns acceptable. 
2. VIL (min)= -1.5V AC for pulse widths 10ns acceptable. 
3. Any input OV s VIN s Voo + 0.3V, all other pins are not under test= OV. 
4. Dout is disabled, OV s Vour s Voo. 

CAPACITANCE (Voo = 3.3V, TA= 25°C, f = 1MHz) 

Parameter I Symbol .... .... l\Ain...::. . ·. 
•· . 

Max . Unit 
_.;c. 

Input capacitance (Ao - A10/AP, BA) CIN1 2 4 pF 

Input capacitance 
CIN2 2 4 pF 

(CLK, CKE, CS, RAS, CAS, WE & L(U)DQM) 

Data input/output capacitance (DQo - DQ1s) COUT 2 5 pF 

•1.Mf11iii» 
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KM416S1020B CMOSSDRAM 

DC CHARACTERISTICS 
(Recommended operating condition unless otherwise noted, TA = 0 to 70 ·c) 

~ S~ ~>•TT T I ·u .~·~~"•ii :.· . 

I Parameter ~yntbol·••· 
..... ~·"·•A :.j,;.;;•ec ;:}. CAS 2 2 ... ....... ), 

Unit Note 
I .. > • - :- > Lette!nC:y .· .. __:!___ , ... ::::;. ...... 

~ ···~ ~ :.:;;_ .· .. ••··· •:·• ~-"- L~~~ __£____ 2___iL .... -,}fl__ I= ··I· ...:::. 

Operating Current 
Burst Length =1 

lcc1 tRc2tRc(min) 135 130 115 mA 1 
(One Bank Active) 

loL= O mA 

Precharge Standby Current lcc2P CKE:S:V1L(max), tee= 15ns 1 

in power-down mode 
mA 

lcc2PS CKE & CLKsV1L(max), tee= oo 1 

lcc2N 
CKE2:V1H(min), CS2:V1H(min), tee= 15ns 

25 
Precharge Standby Current Input signals are changed one time during 30ns 

mA 
in non power-down mode CKE2:V1H(min), CLKsV1L(max), tee= 00 

lcc2NS 
Input signals are stable 

12 

Active Standby Current lcc3P CKE:S:V1L(max), tee= 15ns 4 

in power-down mode 
mA 

lcc3PS CKE & CLKsV1L(max), tee= 00 3 

lcc3N 
CKE2:V1H(min), CS2:V1H(min), tee= 15ns 

40 mA Active Standby Current Input signals are changed one time during 30ns 
in non power-down mode 
(One Bank Active) lcc3NS 

CKE2:V1H(min), CLK:S:V1L(max), tee= oo 
25 mA 

Input signals are stable 

3 140 120 100 

@Same Row 2 105 100 85 mA 1 

Operating Current 
IOL = 0 mA 1 70 65 60 

(Burst Mode) 
ICC4 Page Burst 

tcco = 2CLKs 3 215 200 175 

@ Different Row 2 175 160 140 mA 1 

1 140 130 115 

Refresh Current Ices tRc2tRc(min) 85 mA 2 

1 mA 3 
Self Refresh Current Ices CKE:S:0.2V 

250 uA 4 

Note : 1. Measured with outputs open. 

2. Refresh period is 64ms. 

3. KM416S 1020BT-G** 

4. KM416S1020BT-F** 
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KM416S1020B 

AC OPERATING TEST CONDITIONS (VDD = 3.3V±0.3V, TA= o to 70"C) 

Input levels (VihNil) 

Input timing measurement reference level 

Input rise and fall time 

Output timing measurement reference level 

Output load condition 

VoH (DC) = 2.4V, loH = -2mA 

Vol (DC) = 0.4V, IOL = 2mA 

(Fig. 1) DC Output Load Circuit 

OPERATING AC PARAMETER 
(AC operating conditions unless otherwise noted) 

Row active to row active delay tRRD(min) 16 

RAS to CAS delay tRCD(min) 24 

Row precharge time tRP(min) 20 

tRAS(min) 48 
Row active time 

tRAS(max) 

@Operation tRC(min) 80 
Row cycle time 

@Auto refresh tRFC(min) 80 

Last data in to new col. address delay tcDL(min) 

Last data in to row precharge tRDL(min) 

Last data in to burst stop tBDL(min) 

Col. address to col. address delay tCCD(min) 

CAS latency=3 
Number of valid 

CAS latency=2 output data 

CAS latency=1 

2.4 /0.4 

1.4 

tr/tf=1/1 

1.4 

See Fig. 2 

Output 

20 

26 

26 

50 

100 

80 

80 

2 

0 

CMOSSDRAM 

v 
v 
ns 

v 

Vtt=1.4V 

50.Q 

(Fig. 2) AC Output Load Circuit 

24 ns 

30 ns 

30 ns 

60 ns 

us 

90 ns 

90 ns 1, 5 

CLK 2 

CLK 2 

CLK 2 

CLK 3 

ea 4 

Note : 1. The minimum number of clock cycles is determined by dividing the minimum time required with clock cycle time 

and then rounding off to the next higher integer. 

2. Minimum delay is required to complete write. 

3. All parts allow every cycle column address change. 

4. In case of row precharge interrupt, auto precharge and read burst stop. 

5. A new command may be given tRFC after self refresh exit. 

tt:!MJ'iii» 
ELECTRONICS 

37 



KM416S10208 

CAS Latency=3 8 10 12 

CLK cycle time CAS Latency=2 

CAS Latency=1 

tee 12 1000 13 1000 

CLK to valid 
output delay 

Output data 
hold time 

CLK high pulse width 

CLK low pulse width 

Input setup time 

Input hold time 

CAS Latency=3 

CAS Latency=2 

CAS Latency=1 

CAS Latency=3 

CAS Latency=2 

CAS Latency=1 

CLK to output in Low-Z 

CLK to output 
in Hi-Z 

CAS latency=3 

CAS latency=2 

CAS latency=1 

24 

tSAe 

3 

tOH 3 

5 

teH 3 

teL 3 

tss 2 

tSH 

tSLZ 

tSHZ 

Note : 1. Parameters depend on programmed CAS latency. 

26 

6 7 

7 8 

20 22 

3 

3 

5 

3.5 

3.5 

2.5 

6 7 

7 8 

15 15 

2. If clock rising time is longer than 1ns, (tr/2-0.5)ns should be added to the parameter. 

3. Assumed input rise and fall time (tr & tf)=1 ns. 

If tr & tf is longer than 1 ns, transient time compensation should be considered, 

i.e., [(tr+ tf)/2-1]ns should be added to the parameter. 
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KM416S1020B CMOSSDRAM 

FREQUENCY vs. AC PARAMETER RELATIONSHIP TABLE 

KM416S1020BT-8 (Unit: number of clock) 

' tRC tRAS fR.p tRRD tRCD tcco tCDL tRDL CAS 
Frequency 

Latency SOiis 48ns 20ns 16ns 24ns Sns 8ns Bns 

125MHz (8.0ns) 3 10 6 3 2 3 1 1 1 

100MHz (10.0ns) 3 8 5 2 2 3 1 1 1 

83MHz (12.0ns) 2 7 4 2 2 2 1 1 1 

75MHz (13.0ns) 2 6 4 2 2 2 1 1 1 

66MHz (15.0ns) 2 6 4 2 2 2 1 1 1 

KM416S1020BT-10 (Unit : number of clock) 

CAS tRC tRAS tRP tRRD tRco tcco foi:IL tRDL 
Frequency 

Latency < ' ·:.· 

SOiis 50ns 261is 201is •. 26115 _c:_ _C_1Qns 1011s 10115 

100MHz (10.0ns) 3 8 5 3 2 3 1 1 1 

83MHz (12.0ns) 3 7 5 3 2 3 1 1 1 

75MHz (13.0ns) 2 6 4 2 2 2 1 1 1 

66MHz (15.0ns) 2 6 4 2 2 2 1 1 1 

60MHz (16.?ns) 2 5 3 2 2 2 1 1 1 

KM416S1020BT-12 (Unit: number of clock) 

CAS tRC tRAS tRP tRRO tRcD 1 .. tcC:o tcOL : 
tROL 

Frequency 
Latency 30n$ > I 

·. 

I 90ns i 601is 30ns 24ns 12ns . 12ns 12ns~ 

83MHz (12.0ns) 3 8 5 3 2 3 1 1 1 

75MHz (13.0ns) 3 7 5 3 2 3 1 1 1 

66MHz (15.0ns) 2 6 4 2 2 2 1 1 1 

60MHz (16.?ns) 2 6 4 2 2 2 1 1 1 

50MHz (20.0ns) 2 5 3 2 2 2 1 1 1 

•tMfiliii" ELECTRONICS 
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KM416S1020B CMOSSDRAM 

SIMPLIFIED TRUTH TABLE 

Register Mode Register Set H x L L L L x OPCODE 1, 2 

Auto Refresh H 3 
H L L L H x x 

Entry L 3 
Refresh Self 

Refresh L H H H 3 
Exit L H x x 

H x x x 3 

Bank Active & Row Addr. H x L L H H x v Row Address 

Read& Auto Precharge Disable L Column 4 
Column Address H x L H L H x v Address 

Auto Precharge Enable H (Ao-Ar) 4, 5 

Write& Auto Precharge Disable L Column 4 
Column Address H x L H L L x v Address 

Auto Precharge Enable H (Ao-A1) 4, 5 

Burst Stop H x L H H L x x 6 

Bank Selection v L 
Precharge H x L L H L x x 

Both Banks x H 

H x x x 
Clock Suspend or Entry H L x 
Active Power Down L v v v x 

Exit L H x x x x x 
H x x x 

Entry H L x 
L H H H 

Precharge Power Down Mode x 
H x x x 

Exit L H x 
L v v v 

DQM H x v x 7 

H x x x 
No Operation Command H x x x 

L H H H 

(V=Valid, X=Don' t Care, H=Logic High, L=Logic Low) 

Note : 1. OP Code : Operand Code 

Ao - A10/AP, BA: Program keys. (@MRS) 

2. MRS can be issued only at both banks precharge state. 

A new command can be issued after 2 clock cycle of MRS. 

3. Auto refresh functions are as same as CBR refresh of DRAM. 

The automatical precharge without row precharge command is meant by "Auto". 

Auto/self refresh can be issued only at both banks precharge state. 

4. BA : Bank select address. 

If "Low" at read, write, row active and precharge, bank A is selected. 

If "High" at read, write, row active and precharge, bank B is selected. 

If A1o/AP is "High" at row precharge, BA is ignored and both banks are selected. 

5. During burst read or write with auto precharge, new read/write command can not be issued. 

Another bank read/write command can be issued after the end of burst. 

New row active of the assoiated bank can be issued at tRP after the end of burst. 

6. Burst stop command is valid at every burst length. 

7. DQM sampled at positive going edge of a CLK masks the data-in at the very CLK (Write DQM latency is 0), 

but makes Hi-Z state the data-out of 2 CLK cycles after. (Read DQM latency is 2) 

tl'fafiiiii» 
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KM416S1021B CMOSSDRAM 

512K x 16Bit x 2 Banks Synchronous DRAM 

FEATURES 
• JEDEC standard 3.3V power supply 

• SSTL_3 (Class II) compatible with multiplexed address 

• Dual banks operation 

• MRS cycle with address key programs 

-. CAS Latency (2 & 3) 
-. Burst Length (1, 2, 4, 8 & full page) 

-. Burst Type (Sequential & Interleave) 

• All inputs are sampled at the positive going edge of the system 

col ck 

• Burst Read Single-bit Write operation 

• DQM for masking 

• Auto & self refresh 

• 64ms refresh period (4K cycle) 

FUNCTIONAL BLOCK DIAGRAM 

Bank Select 

;o 
CD ::;- ;o 
CD 0 
C/l ~ =:/" 

)> () CD 
a. 0 

c: 
CLK a. c: =II 

;n :::i ~ 
C/l m-(fl 

ADD 
;o 
CD 

<C 

~ 
~ r r 

;o () 
)> CD 
(/) ;o 

LCKE 

LRAS LCBR LWE 

i 
CLK CKE cs 

et.J.l:filiil» 
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;o 

~ 
0 
CD 
() 
0 
a. 
~ 

LCAS 

Timing Register 

GENERAL DESCRIPTION 
The KM416S10218 is 16,777,216 bits synchronous high data 

rate Dynamic RAM organized as 2 x 524,288 words by 16 bits, 

fabricated with SAMSUNG's high performance CMOS technol

ogy. Synchronous design allows precise cycle control with the 

use of system clock 1/0 transactions are possible on every clcok 

cycle. Range of operating frequencies, programmable burst 

length and programmable latencies allow the same device to be 

useful for a variety of high bandwidth, high performance mem

ory system applications. 

ORDERING INFORMATION 

f-K_M_41_6_S_1_02_1_B_T_-G_7_-+_1_4_3_M_H_z--1 SSTL_3 50 
KM416S1021BT-G8 125MHz (Class II) TSOP(ll) 

-1 LWE 

LDQM 

Data Input Register 

en 0 
c: CD B" :::i 

512Kx 16 
C/l s. DQi CD 
)> CD 

c: s:: 
~ -0 512K x 16 

Column Decoder 

Latency & Burst Length 

Programming Register 

LWCBR LDQM 

WE L(U)DQM 

* Samsung Electronics reserves the right to 
change products or specification without 
notice. 
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KM416S1021B CMOSSDRAM 

PIN CONFIGURATION (TOP VIEW) 

0 
Voo 1 50 Vss 
DQO 2 49 DQ15 
DQ1 3 48 DQ14 
Vssa 4 47 Vssa 
DQ2 5 46 DQ13 
DQ3 6 45 DQ12 

Vooa 7 44 VDDQ 
DQ4 8 43 DQ11 
DQ5 9 42 DQ10 
Vssa 10 41 vssa 
DQ6 11 40 DQ9 
DQ7 12 39 DQB 

VDDQ 13 38 VDDQ 
LDQM 14 37 VREF 

WE 15 36 UDQM 
CAS 16 35 CLK 
RAS 17 34 CKE 
cs 18 33 N.C 
BA 19 32 A9 

A10/AP 20 31 AB 
AO 21 30 A7 
A1 22 29 A6 
A2 23 28 A5 50PIN TSOP (II) 
A3 24 27 A4 (400mil x 825mil) 

Voo 25 26 vss 
(0.8 mm PIN PITCH) 

PIN FUNCTION DESCRIPTION 

~·Pin 
~ · ..... Name ·.·.· 

·~I \ >• 
···:: ~::c 

lll~Ut Flltictio~ -- >=-7 
--

2···~····· .. •··.··. 

~ I ~ 

CLK S.x_stem Clock Active on the positive _[Oil!9_ edge to sam_.E!e all in_e_uts. 

cs Chip Select Disables or enables device operation by masking or enabling all inputs except 
CLK, CKE and L(U)DQM 

Masks system colck to freeze operation from the next clock cycle. 
CKE Clock Enable CKE should be enabled at least one cycle prior to new command. 

Disable input buffers for power down in standby. 

Ao -A10/AP Address Row I column addresses are multiplexed on the same pins. 
Row address : RAo - RA10, column address : CAo - CA7 

BA Bank Select Address Selects bank to be activated during row address latch time. 
Selects bank for read/write during column address latch time. 

RAS Row Address Strobe Latches row addresses on the positive going edge of the CLK with RAS low. 
Enables row access & precharge. 

CAS Column Address Strobe Latches column addresses on the positive going edge of the CLK with CAS low. 
Enables column access. 

WE Write Enable Enables write operation and row precharge. 
Latches data in starting from CAS, WE active. 

L(U)DQM Data Input/Output Mask Makes data output Hi-Z, tsHZ after the colck and masks the output. 
Blocks data input when L(U)DQM active. 

DQ0-1s Data Input/Output Data inputs/ou~uts are mult!EJexed on the same pins. 

VooNss Power SupplyfGround Power andJtround for the input buffers and the core lo_g!c. 

VooaNssa Data Output Power/Ground Isolated power supply and ground for the output buffers to provide improved noise 
immunity. 

VREF Reference Voltage Reference voltage for inputs. 

•t:fatJliiliP 
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KM41651021B CMOSSDRAM 

ABSOLUTE MAXIMUM RATINGS 

Parameter Symbol 
·: ... : 

Value 
:: I Unit 

--
·: 

Voltage on any pin relative to Vss VIN, Vour -1.0-4.6 v 
Voltage on Voo supply relative to Vss Voo, Vooa -1.0-4.6 v 
Storage temperature TSTG -55 - +150 oc 

Power dissipation Po 1 w 
Short circuit current las 50 mA 

Note : Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are exceeded. 
Functional operation should be restricted to recommended operating condition. 
Exposure to higher than recommended voltage for extended periods of time could affect device reliability. 

DC OPERATING CONDITIONS 
Recommended operating conditions (Voltage referenced to Vss = OV, TA= 0 to 70°C) 

I 
.... ·.·. ·. - 1:·· . .. · .. 

Typ 
.. ·: ·. 

L .. ~··Parameter 
.;:.. ..:..;:;: SYmi>t'll t Min~ . I Ma,x .•. :.::. ..::::..:.:. Uf\lt ~ Note 

Device supply voltage Voo Vooa - 3.6 v 1 

Output supply voltage Vooa 3.0 3.3 3.6 v 1 

Input reference voltage VREF 1.3 1.5 1.7 v 2, 3 

Termination voltage Vtt VREF-0.05 VREF VREF+0.05 v 
Input logic high votlage VIH VREF+0.2 - Voo+0.3 v 1 

Input logic low voltage VIL -0.3 0 VREF-0.2 v 2 

Output logic high voltage VoH Vtt+0.8 - - v 5 

Output logic low voltage VoL - - Vtt-0.8 v 5 

Input leakage current llL -5 - 5 uA 6 

Output leakage current IOL -5 - 5 uA 7 

Note: 1.Under all conditions, Vooa must be less than or equal to Voo. 
2. Typically, the value of VREF is expected to be about 0.45 *Vooa of the transmitting device. 

VREF is expected to track variations in Vooa. 
3. Peak to peak AC noise on VREF may not exceed 2% VREF (DC) 
4. Vtt of transmitting device must track VREF of receiving device. 
5. Voltage level measured at device pin with loH/loL = -16mA/16mA. 
6. Any input OV ::;; V1N::;; Voo + 0.3V, all other pins are not under test= OV. 
7. Dout buffer is disabled, OV ::;; Vour::;; Voo. 

CAPACITANCE (Voo = 3.3V, TA= 25°C, f = 1MHz) 
··: -:.: .. 

.· .. 
.-;· -:-: Cl Parameter Symbol_ Min Max ;.: Unit : :.::. ·. ·.·. . 

Input capacitance (Ao - A10/AP, BA) CIN1 2 4 pF 

Input capacitance 
CiN2 2 4 pF 

(CLK, CKE, CS, RAS, CAS, WE & L(U)DQM) 

Data input/output capacitance (DQo - DQ1s) Cour 2 5 pF 

•titnfiliii" 
ELECTRONICS 

43 



KM416S10218 CMOSSDRAM 

DC CHARACTERISTICS 
(Recommended operating condition unless otherwise noted, TA= 0 to 70°C) 

1>·•···.·.·•······ >r >•····•••·····•·••····· •······ >····• •.> }.··.<)I 
............... ... · ..... ~ 7 

CAS Version >1 • < ..• 1>· ···•••·•I 
j · · Parameter 

~,.- : 

TestCC>ndition 
Latency 0 ~ ,~<..a 

Unit I 1··· •··•••••·· •.•.... . ••... I ~ 2_::_ L cc. :.;:_ I .:C:..:cc. ...• :.c..c 
· ... I 

Operating Current 
Burst Length =1 

lcc1 tRc2tRc(min) 145 130 mA 1 
(One Bank Active) 

lo= O mA 

Precharge Standby Current lcc2P CKEsV1L(max), tee= 15ns 2 
in power-down mode 

mA 
lcc2PS CKE & CLKSVIL(max), tee= 00 2 

lcc2N 
CKE2VIH(min), CS2VIH(min), tee= 15ns 

30 
Precharge Standby Current Input signals are changed one time during 30ns 

in non power-down mode 
mA 

CKE2VIH(min), CLKSVIL(max), tee= 00 
lcc2NS 

Input signals are stable 
15 

Active Standby Current lcc3P CKE sv1L(max), tee= 15ns 5 

in power-down mode 
mA 

lcc3PS CKE & CLK,s;VIL(max), tee= 00 4 

lcc3N 
CKE2VIH(min), CS2V1H(min), tee= 15ns 

50 mA Active Standby Current Input signals are changed one time during 30ns 
in non power-down mode 
(One Bank Active) lcc3NS 

CKE2VIH(min), CLKSVIL(max), tee= 00 

35 mA 
Input signals are stable 

Operating Current 
lo=O mA 3 170 150 

ICC4 Page Burst mA 1 
(Burst Mode) 

tcco = 2CLKs 2 105 100 

Refresh Current Ices tRc 2 tRc(min) 95 85 mA 2 

Self Refresh Current Ices CKE::;; VIL( max) 2 mA 3 

Note : 1 . Measured with outputs open. 

2. Refresh period is 64ms. 

3. KM416S1021BT-G"* 

•t:f:I: fill w• 
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KM416S10218 CMOSSDRAM 

AC OPERATING TEST CONDITIONS (VDD = 3.3V±0.3V, TA= o to 70°C) 

... Parameter Value 

Input reference voltage 0.45 *VDDQ 

Input signal maximum peak swing 2.0 

lnout signal minimum slew rate 1.0 

AC Input levels (VihNil) VREF+0.4 / VREF-0.4 

Input timing measurement reference level VREF 

Output timing measurement reference level Vtt 

Output load condition See Fig. 1 

Vtt=0.45 * VDDQ 

J 
......... ~ 

. 50.Q 

output c,,_ --r=<----t,y :1:zo#.soa : 8-s:-= 
~ //Ill 

l VREF=<l.45 • VDDQ =t> 

1 
CLOAD=30pF 

(Fig. 1) Output Load Circuit 

OPERA TING AC PARAMETER (AC operating conditions unless otherwise noted) 

.... ·:· :.· · .. · 
Vera ion 

·:· 

::.c. ~~ 

• :~c-c-

I Parameter 1 .. SyrnlJol .•· ~1 .;:a : ·:,·· .. · 

L.. ~ ::.c. ~ 

Row active to row active delay tRRD(min) 14 16 

RAS to CAS delay tRCD(min) 21 24 

Row precharge time tRP(min) 21 24 

tRAS(min) 48 56 
Row active time 

tRAS(max) 100 

1 @Operation tRC(min) 70 80 
Row cycle time l @Auto refresh tRFC(min) 77 88 

Last data in to new col. address delay tCDL(min) 1 

Last data in to row precharge tRDL(min) 1 

Last data in to burst stop tBDL(min) 1 

Col. address to col. address delay tCCD(min) 1 

l CAS latency=3 2 
Number of valid output data 

CAS latency=2 1 

Unit 

v 
v 

V /ns 

v 

v 
v 

.. 
~ 

Unit Note 

ns 1 

ns 1 

ns 1 

ns 1 

us 

ns 1 

ns 1, 5 

CLK 2 

CLK 2 

CLK 2 

CLK 3 

ea 4 

Note : 1. The minimum number of clock cycles is determined by dividing the minimum time required with clock cycle time 

and then rounding off to the next higher integer. 

2. Minimum delay is required to complete write. 

3. All parts allow every cycle column address change. 

4. In case of row precharge interrupt, auto precharge and read burst stop. 

5. A new command may be given tRFC after self refresh exit. 

•1'1i'it11iii" ELECTRONICS 
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KM416S1021B 

AC CHARACTERISTICS (AC operating conditions unless otherwise noted) 
• .. 

.7 
Parameter symbol•·.····· 

Min =F Max Min 
·~ ..::. . - . I 

---·...::::. ·•. 
... : 

CAS latency=3 7 8 
CLK cycle time tee 1000 

CAS latency=2 13 15 

CLK to valid output CAS latency=3 5.5 
tSAe 

delay CAS latency=2 7 

Output data hold time tOH 2.5 2.5 

CLK high pulse width teH 3 3 

CLK low pulse width tel 3 3 

Input setup time tss 2 2.5 

Input hold time tSH 1 1 

CLK to output in Low-Z tsLZ 1 1 

CLK to output CAS latency=3 5.5 
tSHZ 

in Hi-Z CAS latency=2 7 

Note : 1. Parameters depend on programmed CAS latency. 

2. If clock rising time is longer than 1 ns, (tr/2-0.5)ns should be added to the parameter. 

3. Assumed input rise and fall time (tr & tf)=1 ns. 

If tr & tf is longer than 1 ns, transient time compensation should be considered, 

i.e., [(tr+ tf)/2-1]ns should be added to the parameter. 

tlifofiiiii• 
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.,8· . •· ··•·.:1 
. I Unit Note ., 

~.: 
Max 

..::. .... 1. 

1000 ns 1 

6 
ns 1, 2 

8 

ns 2 

ns 3 

ns 3 

ns 3 

ns 3 

ns 2 

6 
ns 

8 
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KM416S1021B CMOSSDRAM 

FREQUENCY vs. AC PARAMETER RELATIONSHIP TABLE 

KM416S1021BT-G7 (Unit: number of clock) 
-:::--c tR; tRAs tRP tfmo tRci:> 

·-
tcco 

-.-
fCDL tROL 

Frequency 
CAS 

I Latency I 70115 48ns' 21ns 14ns 21ns 7ns r- 7ns 7ns 
·-

-.-. ~ 
-

143MHz (7.0ns) 3 10 7 3 2 3 1 1 1 

125MHz (8.0ns) 3 10 6 3 2 3 1 1 1 

1 OOMHz (1 O.Ons) 3 9 5 3 2 3 1 1 1 

83MHz (12.0ns) 3 7 4 2 2 2 1 1 1 

75MHz (13.0ns) 2 6 4 2 2 2 1 1 1 

66MHz (15.0ns) 2 7 4 2 2 2 1 1 1 

KM416S1021BT-G8 (Unit : number of clock) 

-·--
. 

~ t~(i """c_I tRAs I fRp tRRD 1 tRco k tcco j__~DL L._ •• _-tRDL I Frequency I CAS L -"""" ..:::. 
I Late11cy 

= ~or1s 56ns 1 24ns 16ns 24ns r 8ns I·· ans ans 
--- c • ~ -·-· _c___c_ I-• _:_ ---"- ~ L -"-

125MHz (8.0ns) 3 10 7 3 2 3 1 

100MHz (10.0ns) 3 8 6 3 2 3 

83MHz (12.0ns) 3 7 5 2 2 2 

75MHz (13.0ns) 3 6 5 3 2 3 

66MHz (15.0ns) 2 6 4 2 2 2 

60MHz (16.?ns) 2 5 3 2 2 2 

tJ:Mflllii' ELECTRONICS 
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KM416S1021B CMOSSDRAM 

SIMPLIFIED TRUTH TABLE 

Register Mode Register Set H x L L L L x OPCODE 1, 2 

Auto Refresh H 3 
H L L L H x x 

Entry L 3 
Refresh Self 

Refresh L H H H 3 
Exit L H x x 

H x x x 3 

Bank Active & Row Addr. H x L L H H x v Row Address 

Read& Auto Precharge Disable L Column 4 
Column Address H x L H L H x v Address 

Auto Precharge Enable H (All-Ar) 4, 5 

Write& Auto Precharge Disable L Column 4 
Column Address H x L H L L x v Address 

Auto Precharge Enable H (Ao-Ar) 4, 5 

Burst Stop H x L H H L x x 6 

Bank Selection v L 
Precharge H x L L H L x x 

Both Banks x H 

H x x x 
Clock Suspend or Entry H L x 
Active Power Down L v v v x 

Exit L H x x x x x 
H x x x 

Entry H L x 
L H H H 

Precharge Power Down Mode x 
H x x x 

Exit L H x 
L v v v 

DQM H x v x 7 

H x x x 
No Operation Command H x x x 

L H H H 

(V=Valid, X=Don' t Care, H=Logic High, L=Logic Low) 

Note: 1. OP Code : Operand Code 

Ao - A10/AP, BA : Program keys. (@MRS) 

2. MRS can be issued only at both banks precharge state. 

A new command can be issued after 2 clock cycle of MRS. 

3. Auto refresh functions are as same as CBR refresh of DRAM. 

The automatical precharge without row precharge command is meant by "Auto". 

Auto/self refresh can be issued only at both banks precharge state. 

4. BA: Bank select address. 

If "Low" at read, write, row active and precharge, bank A is selected. 

If "High" at read, write, row active and precharge, bank B is selected. 

If A1o/AP is "High" at row precharge, BA is ignored and both banks are selected. 

5. During burst read or write with auto precharge, new read/write command can not be issued. 

Another bank read/write command can be issued after the end of burst. 

New row active of the assoiated bank can be issued at tRP after the end of burst. 

6. Burst stop command is valid at every burst length. 

7. DOM sampled at positive going edge of a CLK masks the data-in at the very CLK (Write DOM latency is 0), 

but makes Hi-Z state the data-out of 2 CLK cycles after. (Read DOM latency is 2) 

•11fofiliiiiP 
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DEVICE OPERATIONS - I CMOSSDRAM 

MODE REGISTER FIELD TABLE TO PROGRAM MODES 

Register Programmed with MRS 

0 0 1 Interleave 0 2 2 

0 0 2 0 0 4 4 

0 3 0 1 8 8 

0 0 Reserved 0 0 Reserved Reserved 

A9 Length 0 1 Reserved 0 1 Reserved Reserved 

0 Burst 0 Reserved 0 Reserved Reserved 

Single Bit Reserved Full Page Reserved 

Full Page Length: x4 (1024), x8 (512), x16 (256) 

POWER UP SEQUENCE 

1. Apply power and start clock, Attempt to maintain CKE= "H", DQM= "H" and the other pins are NOP condition at the inputs. 
2. Maintain stable power, stable clock and NOP input condition for a minimum of 200us. 
3. Issue precharge commands for all banks of the devices. 
4. Issue 2 or more auto-refresh commands. 
5. Issue a mode register set command to initialize the mode register. 
cf.) Sequence of 4 & 5 is regardless of the order. 

The device is now ready for normal operation. 

Note: 1. If A9 is high during MRS cycle, "Burst Read Single Bit Write" function will be enabled. 
2. RFU (Reserved for future use) should stay "O" during MRS cycle. 

•11Mfiliil» 
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DEVICE OPERATIONS - I CMOSSDRAM 

BURST SEQUENCE (BURST LENGTH = 4) 

0 0 0 1 2 3 0 2 3 

0 0 1 2 3 0 1 0 3 2 

2 3 0 2 3 0 

3 0 2 3 2 0 

BURST SEQUENCE (BURST LENGTH = 8) 

0 0 0 0 1 2 3 4 5 6 7 0 1 2 3 4 5 6 7 

0 0 2 3 4 5 6 7 0 0 3 2 5 4 7 6 

0 0 2 3 4 5 6 7 0 2 3 0 6 7 4 5 

0 3 4 5 6 7 0 2 3 2 0 7 6 5 4 

0 0 4 5 6 7 0 2 3 4 5 6 7 0 2 3 

0 5 6 7 0 2 3 4 5 4 7 6 0 3 2 

0 6 7 0 1 2 3 4 5 6 7 4 5 2 3 0 

1 7 0 2 3 4 5 6 7 6 5 4 3 2 0 

d'i'lfiiiii• 
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DEVICE OPERATIONS - I 

DEVICE OPERATIONS 

CLOCK(CLK) 

The clock input is used as the reference for all SDRAM opera
tions. All operations are synchronized to the positive going edge 
of the clock. The clock transitions must be monotonic between 
VIL and VIH. During operation with CKE high all inputs are 
assumed to be in valid state (low or high) for the duration of set
up and hold time around positive edge of the clock for proper 
functionality and Ice specifications. 

CLOCK ENABLE (CKE) 
The clock enable(CKE) gates the clock onto SDRAM. If CKE 

goes low synchronously with clock (set-up and hold time same 

as other inputs), the internal clock is suspended from the next 

clock cycle and the state of output and burst address is frozen 

as long as the CKE remains low. All other inputs are ignored 

from the next clock cycle after CKE goes low. When all banks 

are in the idle state and CKE goes low synchronously with clock, 

the SDRAM enters the power down mode from the next clock 

cycle. The SDRAM remains in the power down mode ignoring 

the other inputs as long as CKE remains low. The power down 

exit is synchronous as the internal clock is suspended. When 

CKE goes high at least "1CLK + tss" before the high going edge 

of the clock, then the SDRAM becomes active from the same 

clock edge accepting all the input commands. 

BANK ADDRESS (BAJ 

: In casex 4 

This SDRAM is organized as two independent banks of 

2,097, 152 words x 4 bits memory arrays. The BA input is latched 

at the time of assertion of RAS and CAS to select the bank to be 

used for the operation. The bank select BA is latched at bank 

active, read, write, mode register set and precharge operations. 

: In casex 8 

This SDRAM is organized as two independent banks of 
1 ,048,576 words x 8 bits memory arrays. The BA input is latched 
at the time of assertion of RAS and CAS to select the bank to be 
used for the operation. The bank select BA is latched at bank 
active, read, write, mode register set and precharge operations. 

: In casex 16 

This SDRAM is organized as two independent banks of 524,288 

words x 16 bits memory arrays. The BA input is latched at the 

time of assertion of RAS and CAS to select the bank to be used 

for the operation. The bank select BA is latched at bank active, 

read, write, mode register set and precharge operations. 

ttMHiiii• 
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ADDRESS INPUTS (AO - A10/AP) 
: In casex4 

The 21 address bits are required to decode the 2,097, 152 word 
locations are multiplexed into 11 address input pins (Ao - A10/ 

AP). The 11 bit row addresses are latched along with RAS and 
BA during bank activate command. The 10 bit column 
addresses are latched along with CAS, WE and BA during read 
or write command. 

: In casex 8 

The 20 address bits are required to decode the 1 ,048,576 word 

locations are multiplexed into 11 address input pins (Ao - A10/ 

AP). The 11 bit row addresses are latched along with RAS and 

BA during bank activate command. The 9 bit column addresses 

are latched along with CAS, WE and BA during read or write 

command. 

: In casex 16 

The 19 address bits are required to decode the 524,288 word 
locations are multiplexed into 11 address input pins (Ao - A10/ 
AP). The 11 bit row addresses are latched along with RAS and 
BA during bank activate command. The 8 bit column addresses 
are latched along with CAS, WE and BA during read or write 
command. 

NOP and DEVICE DESELECT 
When RAS, CAS and WE are high, the SDRAM performs no 

operation (NOP). NOP does not initiate any new operation, but 

is needed to complete operations which require more than sin

gle clock cycle like bank activate, burst read, auto refresh, etc. 

The device deselect is also a NOP and is entered by asserting 

CS high. CS high disables the command decoder so that RAS, 

CAS, WE and all the address inputs are ignored. 

POWER-UP 
1. Apply power and start clock, Attempt to maintain CKE= "H", 

DQM= "H" and the other pins are NOP condition at the 

inputs. 

2. Maintain stable power, stable clock and NOP input condition 

for a minimum of 200us. 

3. Issue precharge commands for both banks of the devices. 

4. Issue 2 or more auto-refresh commands. 

5. Issue a mode register set command to initialize the mode 

register. 

cf.) Sequence of 4 & 5 is regardless of the order. 

The device is now ready for normal operation. 
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DEVICE OPERATIONS (Continued) 

MODE REGISTER SET (MRS) 

The mode register stores the data for controlling the various 

operating modes of SDRAM. It programs the CAS latency, burst 

type, burst length, test mode and various vendor specific options 

to make SDRAM useful for variety of different applications. The 

default value of the mode register is not defined, therefore the 

mode register must be written after power up to operate the 

SDRAM. The mode register is written by asserting low on CS, 

RAS, CAS and WE (The SDRAM should be in active mode with 

CKE already high prior to writing the mode register). The state of 

address pins Ao - A10/AP and BA in the same cycle as CS, 

RAS, CAS and WE going low is the data written in the mode 

register. Two clock cycles is required to complete the write in the 

mode register. The mode register contents can be changed 

using the same command and clock cycle requirements during 

operation as long as all banks are in the idle state. The mode 

register is divided into various fields depending on functionality. 

The burst length field uses Ao - Az, burst type uses A3, CAS 

latency (read latency from column address) uses A4 - A6, ven

dor specific options or test mode use A7 - As, A10/AP and BA. 

The write burst length is programmed using A9. A7 - As, A10/AP, 

BA must be set to low for normal SDRAM operation. Refer to the 

table for specific codes for various burst length, burst type and 

CAS latencies. 

BANK ACTIVATE 

The bank activate command is used to select a random row in 

an idle bank. By asserting low on RAS and CS with desired row 

and bank address, a row access is initiated. The read or write 

operation can occur after a time delay of tRco(min) from the time 

of bank activation. tRCD is an internal timing parameter of 

SDRAM, therefore it is dependent on operating clock frequency. 

The minimum number of clock cycles required between bank 

activate and read or write command should be calculated by 

dividing tRco(min) with cycle time of the clock and then rounding 

off the result to the next higher integer. The SDRAM has two 

internal banks in the same chip and shares part of the internal 

circuitry to reduce chip area, therefore it restricts the activation 

of two banks simultaneously. Also the noise generated during 

sensing of each bank of SDRAM is high requiring some time for 

power supplies to recover before the other bank can be sensed 

reliably. tRRD(min) specifies the minimum time required between 

activating different bank. The number of clock cycles required 

between different bank activation must be calculated similar to 

tRco specification. The minimum time required for the bank to be 
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active to initiate sensing and restoring the complete row of 

dynamic cells is determined by tRAS(min). Every SDRAM bank 

activate command must satisfy tRAs(min) specification before a 

precharge command to that active bank can be asserted. The 

maximum time any bank can be in the active state is determined 

by tRAs(max). The number of cycles for both tRAs(min) and 

tRAs(max) can be calculated similar to tRco specification. 

BURST READ 

The burst read command is used to access burst of data on con

secutive clock cycles from an active row in an active bank. The 

burst read command is issued by asserting low on CS and RAS 

with WE being high on the positive edge of the clock. The bank 

must be active for at least tRco(min) before the burst read com

mand is issued. The first output appears in CAS latency number 

of clock cycles after the issue of burst read command. The burst 

length, burst sequence and latency from the burst read com

mand is determined by the mode register which is already pro

grammed. The burst read can be initiated on any column 

address of the active row. The address wraps around if the initial 

address does not start from a boundary such that number of out

puts from each 1/0 are equal to the burst length programmed in 

the mode register. The output goes into high-impedance at the 

end of the burst, unless a new burst read was initiated to keep 

the data output gapless. The burst read can be terminated by 

issuing another burst read or burst write in the same bank or the 

other active bank ~r a precharge command to the same bank. 

The burst stop command is valid at every page burst length. 

BURST WRITE 

The burst write command is similar to burst read command and 

is used to write data into the SDRAM on consecutive clock 

cycles in adjacent addresses depending on burst length and 

burst sequence. By asserting low on CS, CAS and WE with valid 

column address, a write burst is initiated. The data inputs are 

provided for the initial address in the same clock cycle as the 

burst write command. The input buffer is deselected at the end 

of the burst length, even though the internal writing can be com

pleted yet. The writing can be completed by issuing a burst read 

and DQM for blocking data inputs or burst write in the same or 

another active bank. The burst stop command is valid at every 

burst length. The write burst can also be terminated by using 

DQM for blocking data and procreating the bank tRDL after the 

last data input to be written into the active row. See DQM 

OPERATION also. 
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DEVICE OPERATIONS (Continued) 

DQM OPERATION 
The DOM is used to mask input and output operations. It works 

similar to OE during read operation and inhibits writing during 

write operation. The read latency is two cycles from DQM and 

zero cycle for write, which means DQM masking occurs two 

cycles later in read cycle and occurs in the same cycle during 

write cycle. DQM operation is synchronous with the clock. The 

DOM signal is important during burst interrupts of write with read 

or precharge in the SDRAM. Due to asynchronous nature of the 

internal write, the DQM operation is critical to avoid unwanted or 

incomplete writes when the complete burst write is not required. 
Please refer to DQM timing diagram also. 

PRE CHARGE 
The precharge operation is performed on an active bank by 

asserting low on CS, RAS, WE and A10/AP with valid BA of the 

bank to be procharged. The precharge command can be 

asserted anytime after tRAs(min) is satisfied from the bank active 

command in the desired bank. tRP is defined as the minimum 

number of clock cycles required to complete row precharge is 

calculated by dividing tRP with clock cycle time and rounding up 

to the next higher integer. Care should be taken to make sure 

that burst write is completed or DOM is used to inhibit writing 

before precharge command is asserted. The maximum time any 

bank can be active is specified by tRAs(max). Therefore, each 

bank activate command. At the end of precharge, the bank 

enters the idle state and is ready to be activated again. Entry to 

Power down, Auto refresh, Self refresh and Mode register set 

etc. is possible only when both banks are in idle state. 

AUTO PRECHARGE 
The precharge operation can also be performed by using auto 
precharge. The SDRAM internally generates the timing to satisfy 

tRAs(min) and "tRp" for the programmed burst length and CAS 

latency. The auto precharge command is issued at the same 

time as burst read or burst write by asserting high on A10/AP. If 

burst read or burst write by asserting high on A10/AP, the bank is 
left active until a new command is asserted. Once auto 

precahrge command is given, no new commands are possible to 

that particular bank until the bank achieves idle state. 

BOTH BANKS PRECHARGE 
Both banks can be precharged at the same time by using pre

charge all command. Asserting low on CS, RAS, and WE with 

high on A10/AP after both banks have satisfied tRAs(min) 

requirement, performs precharge on both banks. At the end of 

tRP after performing precharge all, both banks are in idle state. 
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AUTO REFRESH 

The storage cells of SDRAM need to be refreshed every 64ms 

to maintain data. An auto refresh cycle accomplishes refresh of 

a single row of storage cells. The internal counter increments 

automatically on every auto refresh cycle to refresh all the rows. 

An auto refresh command is issued by asserting low on CS, 

RAS and CAS with high on CKE and WE. The auto refresh com

mand can only be asserted with both banks being in idle state 

and the device is not in power down mode (CKE is high in the 

previous cycle). The time required to complete the auto refresh 

operation is specified by tRFc(min). The minimum number of 

clock cycles required can be calculated by driving tRFc with 

clock cycle time and them rounding up to the next higher integer. 

The auto refresh command must be followed by NOP's until the 

auto refresh operation is completed. Both banks will be in the 

idle state at the end of auto refresh operation. The auto refresh 

is the preferred refresh mode when the SDRAM is being used 

for normal data transactions. The auto refresh cycle can be per

formed once in 15.6us or a burst of 4096 auto refresh cycles 

once in 64ms. 

SELF REFRESH 

The self refresh is another refresh mode available in the 

SDRAM. The self refresh is the preferred refresh mode for data 

retention and low power operation of SDRAM. In self refresh 

mode, the SDRAM disables the internal clock and all the input 

buffers except CKE. The refresh addressing and timing is inter

nally generated to reduce power consumption. 

The self refresh mode is entered from both banks idle state by 

asserting low on CS, RAS, CAS and CKE with high on WE. 

Once the self refresh mode is entered, only CKE state being low 

matters, all the other inputs including clock are ignored to remain 

in the self refresh. 

The self refresh is exited by restarting the external clock and 

then asserting high on CKE. This must be followed by NOP's for 

a minimum time of tRFc before the SDRAM reaches idle state to 

begin normal operation. If the system uses burst auto refresh 

during normal operation, it is recommended to use burst 4096 

auto refresh cycles immediately after exiting self refresh. 
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BASIC FEATURE AND FUNCTION DESCRIPTIONS 

1. CLOCK Suspend 

1) Clock Suspended During Write (BL=4) 2) Clock Suspended During Read (BL=4) 

CLK 

CMD 

CKE 

Internal 
CKE 

DQ(CL1) 

DQ(CL2) 

DQ(CL3) 

~ 

!®:•::' 
' ' : Masked by CKE ' 

' ' ·n :n :n-::-: :n :n · 
JLJLJ~LJ~ 

~ 
~ 
~ 

Not Written 

2. DQM Operation 

CLK 

CMD 

DQM 

DQ(CL1) 

DQ(CL2) 

DQ(CL3) 

1) Write Mask (BL=4) 

~ 
@' ' 

DQM to Data-in Mask = O 

3) DQM with Clock Suspended (Full Page Read) Note 2 

CLK 

CMD @):.' 
CKE ~ 
DQM _i_J 

DQ(CL1) 

DQ(CL2) 

DQ(CL3) 

*Note : 1. CKE to CLK disable/enable = 1 CLK. 

2) Read Mask (BL=4) 

'@' 

Q1 

2. DQM makes data out Hi-Z after 2CLKs which should masked by CKE " L" 
3. DQM masks both data-in and data-out. 

tllMfilJil» 
ELECTRONICS 

Suspended Dout 

DQM to Data-out Mask = 2 
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3. CAS Interrupt(/) 

Note 1 
1) Read interrupted by Read (BL=4) 

CLK 

CMD ~ 

ADD ~ 
DQ(CL1) 

DQ(CL2) 

DQ(CL3) 
~ 
'tCCD ' 
· Note2 · 

2) Write interrupted by Write (BL=2) 

CLK ~ 
(WRXwR) CMD 

!.(f_____.; 
'tCCD Note2 

ADD 

DQ ~ 
. tCDL . 

Note3 

3) Write interrupted by Read (BL=2) 

DQ(CL1) ' 

DQ(CL2) 

DQ(CL3) ' 

~ 
~ 
'tCCD Note 2 

GJI) 

,_____. 
. tCDL . 

Note3 

*Note : 1. By " Interrupt", It is meant to stop burst read/write by external command before the end of burst. 

By "CAS Interrupt", to stop burst read/write by CAS access; read and write. 

2. tcco: CAS to CAS delay. (=1CLK) 

3. tcoL: Last data in to new column address delay. (=1 CLK) 
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4. CAS Interrupt (II) : Read lnte"upted by Write & DQM 

(a) CL=1 , BL=4 

CLK 

i)CMD 

DQM ' 

DQ -, ------< 

ii) CMD 

DQM ' 

DQ 

iii)CMD 

DQM 

DQ 

(b) CL=2, BL=4 

CLK 

t-ji-Z 

§' 

i)CMD ' (§(~R) 
DQM 

DQ 

' (wR) ' 

I . 

ii)CMD ® s 
DQM :~, 

' ' ' 
I , 

DQ , _____ M_i~~ 

iii)CMD @' 

DQM ~· ' ' ' I 
DQ 

Hi~Z 

iv)CMD 

DQM 

DQ, - -~~-~~ 

*Note: 1. To prevent bus contention, there should be at least one gap between data in and data out. 
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DEVICE OPERATIONS - I CMOSSDRAM 

(Continued) 

(c) CL=3, BL=4 

CLK 

i)CMD 

DQM 

DQ 

ii)CMD 

DQM 

DQ 

iii)CMD 

DQM 

DQ 

iii) CMD 

DQM 

DQ 

iv)CMD 

DQM 

DQ 

@' @' 

5. Write Interrupted by Precharge & DQM 

CLK ~ilfl_fljl_fL 
CMD ~ ' 

DQM 

DQ 

. . . 
Masked by DQM 

*Note : 1. To prevent bus contention, DQM should be issued which makes at least one gap between data in and data out. 

2. To inhibit invalid write, DQM should be issued. 

3. This precharge command and burst write command should be of the same bank, otherwise it is not precharge 

interrupt but only the other bank precharge of dual banks operation. 
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6. Precharge 

1) Normal Write (BL=4) 

CLK ,n_ruul~ 
(~) §) : 

I l I I I I 

CMD 

DQ ~ 
2) Normal Read (BL=4) 

CLK 

CMD 

DQ(CL1) 

DQ(CL2) 

DQ(CL3) 

7. Auto Precharge 

1) Normal Write (BL=4) 

CLK 

CMD 

DQ 

2) Normal Read (BL=4) 

CLK 

CMD @ 
DQ(CL1) 

DQ(CL2) 

tRDL 
Note2 

§)' 

Note3 
Auto Precharge Starts 

I I I I I I I I 

DQ(CL3) ~~ 
t Note3 • 

Auto Precharge Starts 

*Note : 1. tRDL : Last data in to row precharge delay 

2. Number of valid output data after row precharge : 0, 1, 2 for CAS Latency =1, 2, 3 respectively. 

3. The row active command of the precharge bank can be issued aftertRP from this point. 

The new read/write command of the other activated bank can be issued from this point. 

At burst read/write with auto precharge, CAS interrupt of the same/other bank is illegal. 
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8. Burst Stop & Interrupted by Precharge 

9.MRS 

1) Normal Write (BL=4) 

CLK~ 

CMD ® 
DQM 

DQ ----. tRDL Note 1 

3) Read Interrupted by Precharge (BL=4) 

CLK 

CMD 

DQ(CL1) 

DQ(CL2) 

DQ(CL3) 

.~ 
:~ 
:~· O••: 

Qo Q1 , 
I I I f\fote 3 I 

~
'1'' 

' ' ' Qo Q1 ' 
I I I I I 

: .. : __ ~ 
~~: 

1) Mode Register Set 

CLK~ 
, r::::::::-., Note4 r:::::::;., • ' 

CMD ~: ~:§ 
;.'-~. -tR_P __ _..:.,. 2Ct.K 

*Note : 1. tRDL : 1 CLK 

2. tBDL: 1 CLK; Last data in to burst stop delay. 

Read or write burst stop command is valid at every burst length. 

CMOSSDRAM 

2) Write Burst Stop (BL=8) 

CLK~: 

CMD s e, 
DOM 

DQ -' tBDL Note2 

4) Read Burst Stop (BL=4) 

CLK 

CMD 

DQ(CL1) 

DQ(CL2) 

DQ(CL3) 

3. Number of valid output data after row precharge or burst stop : 0, 1, 2 for CAS latency=1, 2, 3 respectiviely. 

4. PRE: Both banks precharge if necessary. 

MRS can be issued only at both banks precharge state. 
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10. Clock Suspend Exit & Power Down Exit 

1) Clock Suspend (=Active Power Down) Exit 2) Power Down (=Precharge Power Down) 

CLK 

CKE 

Internal 
CLK 

CMD 

11. Auto Refresh & Self Refresh 

1) Auto Refresh & Self Refresh No18 3 

CLK 

CKE 

Internal 
CLK 

CMD 

~ 
I I I p,tsS '. I I 

~ 

CLK DilJUlSlil_~ 
' Note 4 

§: @' 

I 

I I I Note5 ' 

@: CMD 

CKE 

' tRP ' 

2) Self Refresh No18 s 

CLK 

' Note4 

§: @)' CMD 

CKE ~' -' ~~-u~ 
tRP 

' ~D-+-. -tR-FC__,_ __ 

*Note : 1. Active power down : one or both banks active state. 
2. Precharge power down : both banks precharge state. 
3. The auto refresh is the same as CBR refresh of conventional DRAM. 

No precharge commands are required after auto refresh command. 
During tRFc from auto refresh command, any other command can not be accepted. 

4. Before executing auto/self refresh command, both banks must be idle state. 
5. MRS, Bank Active, Auto/Self Refresh, Power Down Mode Entry. 
6. During self refreh mode, refresh interval and refresh operation are perfomed internally. 

After self refresh entry, self refresh mode is kept while CKE is low. 
During self refresh mode, all inputs expect CKE will be don't cared, and outputs will be in Hi-Z state. 
For the time interval of tRFC from self refresh exit command, any other command can not be accepted. Before/After self refresh mode, burst 
auto refresh cycle (4096 cycles) is recommended. 
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12. About Burst Type Control 

Sequential Counting At MRS A3 = "O". See the BURST SEQUENCE TABLE. (BL=4,8) 

Basic BL=1, 2, 4, 8 and full page. 

MODE At MRS A3 = "1". See the BURST SEQUENCE TABLE. (BL=4,8) Interleave Counting 
BL=4, 8. At BL=1, 2 Interleave Counting = Sequential Counting 

Random Random column Access 
Every cycle Read/Write Command with random column address can realize 
Random Column Access. 

MODE tcco = 1 CLK 
That is similar to Extended Data Out (EDO) Operation of conventional DRAM. 

13. About Burst Length Control 

1 
At MRS A2,1,o = "000". 
At auto precharge, tRAS should not be violated. 

2 At MRS A2,1,o = "001''. 

Basic At auto precharge, tRAS should not be violated. 

MODE 4 At MRS A2,1,o = "010''. 

8 At MRS A2,1,o = "011". 

Full Page 
At MRS A2,1,o = "111". 
At the end of the burst length, burst will be stop automatically. 

Special 
At MRS AB= "1". 

BRSW Read burst =1, 2, 4, 8, full page write Burst =1 
MODE 

At auto precharge of write, tRAS should not be violated. 

Random 
Burst Stop 

tsoL= 1, Valid DQ after burst stop is 0, 1, 2 for CAS latency 1, 2, 3 respectively 
MODE Using burst stop command, any burst length control is possible. 

Before the end of burst, Row precharge command of the same bank stops read/write 
RAS Interrupt burst with Row precharge. 

Interrupt (Interrupted by Precharge) tRDL= 1 with DQM, valid DQ after burst stop is 0, 1, 2 for CAS latency 1, 2, 3 respectively. 

MODE 
During read/write burst with auto precharge, RAS interrupt can not be issued. 

Before the end of burst, new read/write stops read/write burst and starts new 
CAS Interrupt read/write burst. 

During read/write burst with auto precharge, CAS interrupt can not be issued. 
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FUNCTION TRUTH TABLE (TABLE 1) 

Current cs RAS CA5 we BA ADDR ACTION Note 
State 

H x x x x x NOP 

L H H H x x NOP 

L H H L x x ILLEGAL 2 

IDLE L H L x BA CA, A10/AP ILLEGAL 2 

L L H H BA RA Row (& Bank) Active ; Latch RA 

L L H L BA A10/AP NOP 4 

L L L H x x Auto Refresh or Self Refresh 5 

L L L L OP code OP code Mode Register Access 5 

H x x x x x NOP 

L H H H x x NOP 

L H H L x x ILLEGAL 2 

Row L H L H BA CA,A10/AP Begin Read ; latch CA ; determine AP 
Active L H L L BA CA, A10/AP Begin Write ; latch CA ; determine AP 

L L H H BA RA ILLEGAL 2 

L L H L BA A10/AP Precharge 

L L L x x x ILLEGAL 

H x x x x x NOP (Continue Burst to End-> Row Active) 

L H H H x x NOP (Continue Burst to End--> Row Active) 

L H H L x x Term burst--> Row active 

Read L H L H BA CA, A1o/AP Term burst, New Read, Determine AP 

L H L L BA CA, A10/AP Term burst, New Write, Determine AP 3 

L L H H BA RA ILLEGAL 2 

L L H L BA A1o/AP Term burst, Precharge timing for Reads 

L L L x x x ILLEGAL 

H x x x x x NOP (Continue Burst to End-> Row Active) 

L H H H x x NOP (Continue Burst to End-> Row Active) 

L H H L x x Term burst-> Row active 

Write 
L H L H BA CA, A10/AP Term burst, New read, Determine AP 3 

L H L L BA CA, A10/AP Term burst, New Write, Determine AP 3 

L L H H BA RA ILLEGAL 2 

L L H L BA A10/AP Term burst, precharge timing for Writes 3 

L L L x x x ILLEGAL 

H x x x x x NOP (Continue Burst to End-> Precharge) 

L H H H x x NOP (Continue Burst to End--> Precharge) 
Read with 

L H H L x x ILLEGAL 
Auto 

Precharge L H L x BA CA, A10/AP ILLEGAL 

L L H x BA RA, RA10 ILLEGAL 2 

L L L x x x ILLEGAL 

H x x x x x NOP (Continue Burst to End-> Precharge) 

L H H H x x NOP (Continue Burst to End--> Precharge) 
Write with 

L H H L x x ILLEGAL 
Auto 

Precharge L H L x BA CA, A10/AP ILLEGAL 

L L H x BA RA, RA10 ILLEGAL 2 

L L L x x x ILLEGAL 

H x x x x x NOP --> Idle after tRP 

L H H H x x NOP -> Idle after tRP 

Pre- L H H L x x ILLEGAL 2 
charging 

L H L x BA CA ILLEGAL 2 

L L H H BA RA ILLEGAL 2 

L L H L BA A1o/AP NOP --> Idle after tRP 4 
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FUNCTION TRUTH TABLE (TABLE 1) 

Current Cs RAS CAS WE 
State 

L L L x 
H x x x 
L H H H 

Row L H H L 
Activating L H L x 

L L H H 

L L H L 

L L L x 
H x x x 
L H H x 

Refreshing L H L x 
L L H x 
L L L x 
H x x x 

Mode L H H H 
Register L H H L 

Accessing 
L H L x 
L L x x 

Abbreviations : RA = Row Address 
NOP = No Operation Command 

BA ADDR 

x x 
x x 
x x 
x x 

BA CA 

BA RA 

BA A1o/AP 

x x 
x x 
x x 
x x 
x x 
x x 
x x 
x x 
x x 
x x 
x x 

BA = Bank Address 
CA = Column Address 

ACTION 

ILLEGAL 

NOP -> Row Active after tRco 

NOP -> Row Active after tRco 

ILLEGAL 

ILLEGAL 

ILLEGAL 

ILLEGAL 

ILLEGAL 

NOP -> Idle after tRFc 

NOP -> Idle after tRFC 

ILLEGAL 

ILLEGAL 

ILLEGAL 

NOP -> Idle after 2 clocks 

NOP -> Idle after 2 clocks 

ILLEGAL 

ILLEGAL 

ILLEGAL 

AP = Auto Precharge 

*Note : 1. All entries assume the CKE was active (High) during the precharge clcok and the current clock cycle. 

2. Illegal to bank in specified state ; Function may be legal in the bank indicated by BA, depending on the 

state of that bank. 

3. Must satisfy bus contention, bus tum around, and/or write recovery requirements. 

4. NOP to bank precharging or in idle state. May precharge bank indicated by BA (and A10/AP). 

5. Illegal if any bank is not idle. 

t11Jnti1hl' ELECTRONICS 

CMOSSDRAM 

Note 

2 

2 

2 

2 

65 



DEVICE OPERATIONS - I CMOSSDRAM 

FUNCTION.TRUTH TABLE (TABLE 2) 

Current CKE CKE cs RAS CAS WE ADDR ACTION Note 
State (n-1) n 

H x x x x x x INVALID 

L H H x x x x Exit Self Refresh -> Idle after tRFC (ABI) 6 

Self 
L H L H H H x Exit Self Refresh-> Idle after tRFC (ABI) 6 

Refresh L H L H H L x ILLEGAL 

L H L H L x x ILLEGAL 

L H L L x x x ILLEGAL 

L L x x x x x NOP (Maintain Self Refresh) 

H x x x x x x INVALID 

All L H H x x x x Exit Power Down -> ABI 

Banks L H L H H H x Exit Power Down -> ABI 7 
Precharge L H L H H L x ILLEGAL 7 

Power L H L H L x x ILLEGAL 
Down 

L H L L x x x ILLEGAL 

L L x x x x x NOP (Maintain Low Power Mode) 

H H x x x x x Refer to Table 1 

H L H x x x x Enter Power Down 

H L L H H H x Enter Power Down 8 

H L L H H L x ILLEGAL 8 
All H L L H L x x ILLEGAL 

Banks 
Idle H L L L H H RA Row (& Bank) Active 

H L L L H H x NOP 

H L L L L L x Enter Self Refresh 8 

H L L L L L OP Code Mode Register Access 

L L x x x x x NOP 

Any State H H x x x x x Refer to Operations in Table 1 

other than H L x x x x x Begin Clock Suspend next cycle 9 
Listed L H x x x x x Exit Clock Suspend next cycle 9 
above 

L L x x x x x Maintain Clcok Suspend 

Abbreviations : ABI =All Banks Idle, RA = Row Address 

*Note : 6. CKE low to high transition is asynchronous. 

7. CKE low to high transition is asynchronous if restarts internal clock. 

A minimum setup time 1 CLK + tss must be satisfied before any command other than exit. 

8. Power down and self refresh can be entered only from the both banks idle state. 

9. Must be a legal command. 
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TIMING DIAGRAM - I CMOSSDRAM 

Single Bit Read-Write-Read Cycle(Same Page) @CAS Latency=3, Burst Length=1 

;o ; 1 ;7 ;a ;g :10 :11 h2 ;13 14 hs 16 h ha ;19 
CLOCK 

I I 
; .. tee~; I 

I 
HIGH 

CKE 1 i.. tRAs-~-~-~--~-~-~-_.. 

I 1.. I I I tRC -~'--~' --~' -c=~'--~'---~-~-~'---~--
1 1 •Note1 1 I Th' I~ 1tSHi.. I 
l'\l~I I I I I I I \I~ 
I ~ I I \_I__) I I I I I I ,__ ___ I~ I I \_I__) I I 
I I I I I I I I I I I I I I I I I 
I ~--ltRCD~ I I I I tSS' I ~tRP~, 
ltSHi..1~1 I I 1 I 

-:~·:_:_ \_J__ .. 
:~ 1 1 : :-tcco--: -I tss, I I 

tSH
1 

I I 

I I I I I I I 

1~1-

ADDR 

BA 

A10/AP 

tSAC 

DQ r-~-~--,--~---,~~---~-~----~----.--
ts'LZ 1 

I 

~ 
I I I SS, I I I 

DQM 
I I I I I -I ~TJWA I I I I I I I I -I I I 

t t t t t 
1 Row Active Row Active Write Read Read 

Precharge 

- : Don't care 

dMfiiiii» 
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TIMING DIAGRAM - I CMOSSDRAM 

*Note: 1. All inputs expect CKE & DQM can be don· t care when CS is high at the CLK high going edge. 
2. Bank active & read/write are controlled by BA. 

3. Enable and disable auto precharge function are controlled by A1 O/AP in read/write command. 

0 
0 Disable auto precharge, leave bank A active at end of burst. 

Disable auto precharge, leave bank B active at end of burst. 

O Enable auto precharge, precharge bank A at end of burst. 

1 Enable auto precharge, precharge bank B at end of burst. 

4. A10/AP and BA control bank precharge when precharge command is asserted. 

0 0 BankA 

0 Bank B 

x Both Banks 

ttMfi@> 
ELECTRONICS 

70 



TIMING DIAGRAM - I 

Power Up Sequence 

CLOCK 

CKE 

cs 

RAS 

CAS 

ADDR 

BA 

A10/AP 

DQ 

DQM 

High level is necessary 
I I I I 

I 

I I I 
1~tRP 1 

• I , I 

-I 

I 

I 
I 

H(gh-Z I 

I 
I 

a 

High level is necessary 
I I I I 

t t 
Precharge 
(All Banks) 

Auto Refresh 

ttMfiliii" ELECl'RONICS 

I 

ff 8 ff 
I I I 

tRFC tRFC 

Auto Refresh 

CMOSSDRAM 

. I 

i 
Mode Register Set 1 

Row Active 
(A-Bank) 

- : Don't care 
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TIMING DIAGRAM - I CMOSSDRAM 

Read & Write Cycle at Same Bank @Burst Length=4 

CLOCK 

CKE 
• __ __,_ _ ___,_ _ ____,c___ _ __,_ _ _,_ _ __,:--~:------'---'--HlcfH-~-~-~--~-~-~-~~-~-~-~~ 

ADDR 

BA 

A1o/AP 

CL=1 

DQ CL=2 

CL=3 

DQM 

:•--.---~----.--.-----.-' tRC *Note 1 1 

I 
I 
I I I I 
~--rtRCD~ 

I I I 
~tRA'C 
I I *Not~ 3 

I 

I 

I 

'..---~iRAC-1 ---
: ~Note 3 

-.--~-~~tRAC---'----'--+I 

I I I ---I 
t 

Row Active 
(A-Bank) 

*Not~3 
I 

I 

t 
Read 

(A-Bank) 

t 
Precharge 
(A-Bank) 

I I 

~SHZ ·~ote4 

I I 

.-t'.SHZ ·~ote4 

t 
Row Active 

(A-Bank) 

*Note : 1 . Minimum row cycle times is required to complete internal DRAM operation. 

t 
Write 

(A-Bank) 

2. Row precharge can interrupt burst on any cycle. [CAS Latency - 1) number of valid output data 

is available after Row precharge. Last valid output will be Hi-Z(tsHz) after the clcok. 

3. Access time from Row active command. tee *(tReD + CAS latency - 1) + tsAe 
4. Ouput will be Hi-Z after the end of burst. (1, 2, 4, 8 & Full page bit burst) 

dfa Hliii" 
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I I I I I 

~ 
I ~tRDL 1 I 

I I I 

I I I I I 

~ 
1 

r-----:tRDL : 
I 

I I 
~tRDL1 

t 
Precharge 
(A-Bank) 

- : Don't care 
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TIMING DIAGRAM - I CMOSSDRAM 

Page Read & Write Cycle at Same Bank @Burst Length=4 

CLOCK 

CKE 

I I 
f"l-----rtRCD--+i 

* I • 
ADDR 

BA 

A1o/AP 

CL=1 

I 

I I I I I I I I 

DQ CL=2 -------------t--ess~®•w•~~.---r--.-, 
I I I I I I I I I I 

CL=3 1----,~-~-r---,---,---,---<~~~rod1'EJ 
I I I L? ; L?L?~S:J• 

DQM 

:tcoL:-: 

* I 
•Note 1 I •Note3 

I I I I \ I 

t t t t t t 
Row Active 
(A-Bank) 

Read Read Write Write Precharge 
(A-Bank) (A-Bank) (A-Bank) (A-Bank) 

*Note : 1. To write data before burst read ends, DQM should be asserted three cycle prior to write 

command to avoid bus contention. 

(A-Bank) 

2. Row precharge will interrupt writing. Last data input, tRDL before Row precharge, will be written. 

3. DQM should mask invalid input data on precharge command cycle when asserting precharge 

before end of burst. Input data after Row precharge cycle will be masked internally. 

•l1Wtilih" ELECTRONICS 

- : Don't care 
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TIMING DIAGRAM - I CMOSSDRAM 

Page Read Cycle at Different Bank @Burst Length=4 

CLOCK 

CKE 

cs 

RAS 

CAS 

ADDR 

BA 

A1o/AP 

CL=1 

DQ CL=2 

CL=3 

DQM 

I *Note1' • I I 
19.S 
I • I 
I I I 

~ 
I I 

i 
Row Active 

(A-Bank) 

I 

I 
I 

I I 

1 
Row lctive 
(B-Bank) 

Read 
(A-Bank) 

I 

I 

• ote2 
I 

I I I -I I I 

I I I I I I I I I I I I 

QAa2SS~~~ 

i i i i i 
Read Read Read Read Precharge 

(B-Bank) (A-Bank) (B-Bank) (A-Bank) (A-Bank) 

B : Don't care 

*Note: 1. CS can be don't cared when RAS, CAS and WE. are high at the clock high going dege. 

2. To interrupt a burst read by row precharge, both the read and the precharge banks must be the same. 

•111i'¥Jliil» 
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TIMING DIAGRAM - I CMOSSDRAM 

Page Write Cycle at Different Bank @Burst Length=4 

CLOCK 

CKE 

ADDR 

BA 

A10/AP 

DQ 

DQM 

I 

• I 
I - 1•Note21 

I I 
I 

I I I I I I I 

I 

ii : I I 

I I 

~ 
I I I I I I I I I I 

WWJ»A I -fj/jj--~-~~~~~~~-~ 
I 

I 
I I I I 

~--1 I I I 

f"l---->t 
I tCDL1 

I 

'A 
I 

I - ~ 
I tRDL 
I -•No~e 1 

-I I I I 

I I I I --~~~~~~~____;_~_;_~~~__;..._~_;__~~~~~~~~~~~~~:~; 
I I 

I -
Row Active 

(A-Bank) r
' Row Act•• 

(B-Bank) 

Write 
(A-Bank) 

I 

i 
Write 

(B-Bank) 

t 
Write 

(A-Bank) 1 
Write 

(B-Bank) 

t 
Precharge 

(Both Banks) 

*Note : 1. To interrupt burst write by Row precharge, DQM should be asserted to mask invalid input data. 

2. To interrupt burst write by Row precharge, both the write and the precharge banks must be the same. 

- : Don't care 

e1Mf1iiii» 
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TIMING DIAGRAM - I CMOSSDRAM 

Read & Write Cycle at Different Bank @Burst Length=4 

CLOCK 

CKE 

cs 

RAS .I -~-L~A·-~~1aa:~~*~\~•~~m'~~•m• ... ~~ 
I I I I 

GAS • I i 1 
ADDR 1$)~ 

I I 

BA a: p 
I I I I I I I I 

A10/AP ~~ «'ltlAL:R~Bb~\L.!_1 _J-~~~~~~~__!____,@"'4 ,...====-=== 
I I 

CL=1 

DQ CL=2 

CL=3 

WE -I 

DQM 

i t 
Row Active Read 
(A-Bank) (A-Bank) 

I I I I I I I I I I I I I I 
I I i'1~*Note1 

I I I tCDL, I I I I 

i 
Precharge 
(A-Bank) 

Row Active 
(B-Bank) 

DBb1 es-+-eess 

w!te 1 
(B-Bank) 

Row Active 
(A-Bank) 

I I I 

t--------< QAcO 88 

Read 
(A-Bank) 

- : Don't care 

*Note: 1. tcoL should be met to complete write. 
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TIMING DIAGRAM - I 

Read & Write Cycle with Auto Precharge @Burst Length=4 

CLOCK 

CKE 

ADDR 

BA 

A10/AP 

CL=1 

DQ CL=2 

CL=3 

DQM 

~ 
I I 

I 

I I 

I 
I I I I I 

\~___i,,,,,.1••11W?MM•111 

I 

G_J 

I 
a 

·:~'\: I 

I I I I I I I I I I 

-8~ 

I 

~-----'-~---'-~~~~~~~---'-------(~ 

• ~ I I I 

I I 

I I I I 

rlW 

i 
Row Active 
(A-Bank) 

Read with 
Auto Precharge 

(A-Bank) 

Row Active 
(B-Bank) 

i 
Auto Precharge 

Start Point 
(A-Bank) 

i 
Write with 

Auto Precharge 
(B-Bank) 

*Note : 1. tcoL should be controlled to meet minimum tRAS before internal precharge start. 

(In the case of Burst Length=1 & 2 and BRSW mode) 

t!:f:I: tili!i, 
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CMOSSDRAM 

I I 

27 

-I I I I 

I 
I I I 

,,.~)£ 

i 
Auto Precharge 

Start Point 
(B-Bank) 

- : Don't care 
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- : Don't care 

*Note : 1 . DOM is needed to prevent bus contention. 

ttMflliii" 
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TIMING DIAGRAM - I CMOSSDRAM 

Read Interrupted by Precharge Command & Read Burst Stop Cycle @Burst Length=Full page 

CLOCK 

CKE 

. ,,., 
I 

ADDR 

I I I I I 

BA 
Bl I I 

:WIA' --I I I I I I I I I I I I I I I I I I 

A1o/AP 

CL=1 

DQ CL=2 

CL=3 

DQM 

~(Ma)-- ---I 

I I 

1•Note2 1 0 

I 1 

~ 
I I 

i i i i 
Row Active 

(A-Bank) 
Read 

(A-Bank) 
Burst Stop Read 

(A-Bank) 

*Note : 1. At full page mode, burst is end at the end of burst. So auto precharge is possible. 

2. About the valid DQs after burst stop, it is same as the case of RAS interrupt. 

Both cases are illustrated above timing diagram. See the label 0. 1, 2 on them. 

But at burst write, Burst stop and RAS interrupt should be compared carefully. 

Refer the timing diagram of "Full page write burst stop cycle". 

3. Burst stop is valid at every burst length. 

d!:i:filiiiiP 
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L/Jil I 
,,,,,. 

I 

10 

i 
Pre charge 
(A-Bank) 

I 1 

I I I 
I 

- : Don't care 
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TIMING DIAGRAM - I CMOSSDRAM 

Write Interrupted by Precharge Command & Write Burst Stop Cycle @ Burst Length=Full page 

CLOCK 

CKE 

cs 

RAS 

CAS 

ADDR 

BA 

A10/AP 

DQ 

WE 

DQM 

:o : 1 :2 :3 :4 :s :s ;7 :a ;g :10 :11 ~2 :13 14 

I 

I 

HIGH 
I 

• I 

• 
-

1._1tBDL 1 
I I 

I 

, 
t t t t 

Row Active Write Burst Stop Write 
(A-Bank) (A-Bank) (A-Bank) 

*Note : 1. At full page mode, burst is end at the end of burst. So auto precharge is possible. 

2. Data-in at the cycle of interrupted by precharge can not be written into the corresponding 

memory cell. It is defined by AC parameter oftRDL. 

DQM at write interrupted by precharge command is needed to prevent invalid write. 

hs 

DQM should mask invalid input data on precharge command cycle when asserting precharge 

before end of burst. Input data after Row precharge cycle will be masked internally. 

3. Burst stop is valid at every burst length. 

tt:!:l.fiiiil$ 
ELECTRONICS 

is 17 ha ;19 

I 

'_/ 

I 
1._1tRDL 1 
1 •Note2 1 I 
I I I 

Precharge 
(A-Bank) 

-: Don't care 
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TIMING DIAGRAM - I CMOSSDRAM 

Burst Read Single bit Write Cycle @Burst Length=2 

CLOCK 

CKE 

cs 

RAS 

CAS 

ADDR 

BA 

A1o/AP 

CL=1 

DQ CL=2 

CL=3 

DQM 

I I 
1*Note11 

I I 

I I 
I I I I I I I I I I I I 

t"--\ I I 

\ I \.__i_/ 
I I I 

I ~ I r-----1 I ~ I r-t-
~I\~ I\~ I I l~/I 

I I I I I I I I I I 
I I 

I I I I I I I I I I 

a I 

~ 
I 

~ I -I - Ii\ --1 • I I I I I I 
I 

~RBb ~~ 
I I I I I I I I I I I I I 

I I I I I I I I 

I I I -1-- I 

I m I I I I =1"7777=--~-=wml ""' I I I I I 

- I - - '1111&~-
I I I I I I 

~~ WWMIA&~ 
I I I I I I I I I I I 

I 

I 

I I 

I I 

~-~-~---,--{DAaO}-~---.----,----< 

I I 

I 

>----~--~---< DBcO 1---~-~---.---< 
I 

I I I I 

'-----"-----'--~-<~~-"----'--------4----'--j }-_,_ _ __._ __ ~---"------\~ 

• W»j/A I/ ~I-I 

I 

I I 

t 
Row Active 

(A-Bank) 

.. I 

I 

Row ~ctivel 
(B-Bank) 

Write 
(A-Bank) Read with 

Auto Precharge 
(A-Bank) 

I 

t 
Row Active 
(A-Bank) 

I 

I 
Write with 

Auto Precharge 
(B-Bank) 

*Note: 1. BRSW modes is enabled by setting Ag "High" at MRS (Mode Register Set). 

Read 
(A-Bank) 

At the BRSW Mode, the burst length at write is fixed to "1" regaredless of programmed burst length. 

I 

t 
Precharge 
(A-Bank) 

- : Don't care 

2. When BRSWwrite command with auto precharge is executed, keep it in mind that tRAs should not be violated. 

Auto precharge is executed at the burst-end cycle, so in the case of BRSW write command, 

the next cycle starts the precharge. 
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TIMING DIAGRAM - I CMOSSDRAM 

Active/Precharge Power Down Mode @CAS Latency=2, Burst Length=4 

;o ; 1 12 ;3 ;4 ;s ;e ;7 ;a ;g ;10 ;11 ~2 ;13 14 ~5 16 ~7 ~8 ;19 
CLOCK ~~ff

1 

I I I I I I I.Note 2 I I I 
I 1'1- I I I I I I I I 

tSS I I I 1 ... _ I 
tssj 

I.._ 

*Nc\te 1 ts's I I 

CKE I I 

ff 

ADDR 

BA --1 -I I I I I I I 
I I I 

A10/AP 

DQ .. I._ 
DQM 

t 
Precharge 

Power-down 
Entry 

r .. L.) 
Precharge Active 

Power-down Power-down 
Exit Entry 

Read 

Power-down 
Exit 

*Note : 1. Both banks should be in idle state prior to entering precharge power down mode. 

2. CKE should be set high at least 1 CLK + tss prior to Row active command. 

3. Can not violate minimum refresh specification. (64ms) 

•11fofiliil» 
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t 
Precharge 

- : Don't care 

82 



TIMING DIAGRAM - I CMOSSDRAM 

Self Refresh Entry & Exit Cycle 

:o ; 1 :2 ;3 :4 :s :1 :a :9 :10 :11 ~2 :13 14 ~5 i6 17 ~8 :19 

CLOCK 

•Not'e 1 

CKE 

I •N6te 6 
I If 

•Note3 I 

If 
ss1._ 

I I 

cs 
I If I 

•Nbte5 I 
I 

RAS I 

•Noh. 7 
I 
I 

GAS 

ADDR 

BA 

A10/AP 

I I I 

DQ Hi~Z -~-~-~-Jf-~-~----~---1Hl-z -~-~-Jf~:---,---~-~,..--~-~---,---

WE 

DQM 

t i t 
Self Refresh Entry Self Refresh Exit Auto Refresh 

- :Don'tcare 

*Note : TO ENTER SELF REFRESH MODE 

1. CS, RAS & CAS with CKE should be low at the same clcok cycle. 
2. Alter 1 clock cycle, all the inputs including the system clock can be don't care except for CKE. 
3. The device remains in self refresh mode as long as CKE stays "Low". 

cf.) Once the device enters self refresh mode, minimum tRAs is required before exit from self refresh. 

TO EXIT SELF REFRESH MODE 

4. System colck restart and be stable before returning CKE high. 
5. Cs starts from high. 
6. Minimum tRFc is required after CKE going high to complete self refresh exit. 
7. 4K cycle of burst auto refresh is required before self refresh entry and after self refresh exit if the system uses burst refresh. 

4ti't'if11iiiiP 
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TIMING DIAGRAM - I CMOSSDRAM 

CLOCK 

CKE 

ADDR 

DQ 

DQM 

Mode Register Set Cycle 

I I 

~-~-~--81GH~:~-~-~--

l*Note2 I 

I 
I I 
1*Note11 

1*Note 3 1 

i 
MRS 

i 
New 

Command 

Auto Refresh Cycle 

;o 3 4 '5 6 7 8 9 
1

10 

'{\_j\J\_[\j 
I I JI I I I I I 

'----'----'---~IGH-':---'---~-JI~:--~-~-~-~-

Hi-Z
1 

i 
Auto Refresh 

1 
I I I I I 

JI~:~ ; ; ; '--+-1 ; 

I 

JI I 
I 

JI I 

i 
New Command 

- : Don't care 

* Both banks precharge should be completed before Mode Register Set cycle and auto refresh cycle. 

MODE REGISTER SET CYCLE 

*Note : 1. CS, RAS, CAS, & VVE activation at the same clock cycle with address key will set internal mode register. 

2. Minimum 2 clock cycles should be met before new RAS activation. 

3. Please refer to Mode Register Set table. 

•t·1Mi@" 
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KM44S16020A 

BM x 4Bit x 2 Banks Synchronous DRAM 

FEATURES 
• JEDEC standard 3.3V power supply 

• LVTTL compatible with multiplexed address 

• Dual banks operation 

• MRS cycle with address key programs 

-. CAS Latency (2 & 3) 

-. Burst Length (1, 2, 4, 8 & full page) 

-. Burst Type (Sequential & Interleave) 

• All inputs are sampled at the positive going edge of the system 

col ck 

• Burst Read Single-bit Write operation 

• DQM for masking 

• Auto & self refresh 

• 64ms refresh period (4K cycle) 

FUNCTIONAL BLOCK DIAGRAM 

CMOSSDRAM 

GENERAL DESCRIPTION 
The KM44S16020A is 67, 108,864 bits synchronous high data 

rate Dynamic RAM organized as 2 x 8,388,608 words by 4 bits, 

fabricated with SAMSUNG's high performance CMOS technol

ogy. Synchronous design allows precise cycle control with the 

use of system clock 1/0 transactions are possible on every clcok 

cycle. Range of operating frequencies, programmable burst 

length and programmable latencies allow the same device to be 

useful for a variety of high bandwidth, high performance mem

ory system applications. 

ORDERING INFORMATION 

· .. · = • PC1rt NO/ ~.············•· MAX Fr~q~ J~t~rface Pack~g~ 
KM44S16020AT-G/F8 125MHz 54 

KM44S16020AT-G/F10 100MHz LVTTL TSOP(ll) 

KM44S 16020AT-G/F 12 83MHz 

(§ LWE 

Data Input Register i.----1 ~ 
~-----~----~ ~ 

LDQM 

Bank Select 

;;o 

m. ;;o 
CD 0 
(/) ~ :::T 

)> () CD 
a. i:: 
a. 0 =ll 

CLK i:: iD :J ~ 
(/) 

~ (/) 

ADD 
;;o 
CD 

(C 

iii" 

~ r r 
;;o () 
)> CD 
(J) ;;o 

LCKE 

LRAS LCBR 

i i 
CLK CKE cs 

•tMfi@" ELECTRONICS 

;;o 
0 
~ 
0 
CD 
0 
0 
a. 
~ 

() 

~ 
CD 
i:: 
=ll 
~ 

LWE LCAS 

Timing Register 

8M x4 

BM x4 

Column Decoder 

Latency & Burst Length 

Programming Register 

LWCBR 

DQM 

(J) 
CD 
:J 
(/) 
CD 
)> 
s:: 
"U 

Q_ 

0 
i:: 

-0 
f-----.i s. 

CD 
i:: 

~ 

LDQM 

DQi 

* Samsung Electronics reserves the right to 
change products or specification without 
notice. 
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KM44S16020A CMOS SDRAM 

PIN CONFIGURATION (TOP VIEW) 

0 
Voo 1 54 Vss 
N.C 2 53 N.C 

VDDQ 3 52 VSSQ 
N.C 4 51 N.C 

DQO 5 50 DQ3 
VSSQ 6 49 VDDQ 

N.C 7 48 N.C 
N.C 8 47 N.C 

VDDQ 9 46 VSSQ 
N.C 10 45 N.C 

DQ1 11 44 DQ2 
VSSQ 12 43 VDDQ 

N.C 13 42 N.C 
Voo 14 41 Vss 
N.C 15 40 N.C/RFU 
WE 16 39 DQM 

CAS 17 38 CLK 
RAS 18 37 CKE 
cs 19 36 N.C 
BA 20 35 A11 

A12 21 34 A9 
A10/AP 22 33 AB 

AO 23 32 A7 
A1 24 31 A6 
A2 25 30 A5 

54PIN TSOP (II) A3 26 29 A4 
Voo 27 28 Vss (400mil x 875mil) 

(0.8 mm PIN PITCH) 

PIN FUNCTION DESCRIPTION 
1·· 

PiN 
:> ·.:. 

I 
. 

INPUT FUNCTION 
::: 

_..::_NAME.c:.."" 2.. 

CLK System Clock Active on the positive going edge to sample all inputs. 

cs Chip Select 
Disables or enables device operation by masking or enabling all inputs except 
CLK, CKE and DOM 

Masks system colck to freeze operation from the next clock cycle. 

CKE Clock Enable CKE should be enabled at least one cycle prior to new command. 
Disable input buffers for power down in standby. 

Ao-A12 Address Row I column addresses are multiplexed on the same pins. 
Row address : RAo - RA12, column address : CAo - CAs 

BA Bank Select Address Selects bank to be activated during row address latch time. 
Selects bank for read/write during column address latch time. 

RAS Row Address Strobe Latches row addresses on the positive going edge of the CLK with RAS low. 
Enables row access & precharge. 

CAS Column Address Strobe Latches column addresses on the positive going edge of the CLK with CAS low. 
Enables column access. 

WE Write Enable Enables write operation and row precharge. 
Latches data in starting from CAS, WE active. 

DQM Data Input/Output Mask Makes data output Hi-Z, tsHz after the colck and masks the output. 
Blocks data input when DQM active. 

DQo-3 Data Input/Output Data inputs/outputs are multiplexed on the same j>ins. 

VooNss Power Supply/Ground Power and ground for the input buffers and the core logic. 

VooaNSSQ Data Output Power/Ground Isolated power supply and ground for the output buffers to provide improved noise 
immunity. 

N.C/RFU No Connection/ This pin is recommended to be left No Connection on the device. 
Reserved for Future Use 

•liJi'1filiiliP 
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KM44S16020A CMOSSDRAM 

ABSOLUTE MAXIMUM RATINGS 

Parameter 
... , cc 

Symbol Value Unit 
--"-

Voltage on any pin relative to Vss VIN, VOUT -1.0 - 4.6 v 
Voltage on Voo supply relative to Vss VDD, VDDQ -1.0-4.6 v 
Storage temperature TSTG -55 - +150 oc 

Power dissipation Po 1 w 
Short circuit current los 50 mA 

Note : Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are exceeded. 
Functional operation should be restricted to recommended operating condition. 
Exposure to higher than recommended voltage for extended periods of time could affect device reliability. 

DC OPERATING CONDITIONS 
Recommended operating conditions (Voltage referenced to Vss = OV, TA= 0 to 70°C) 

Parameter .··Symbol Min Typ Max Unit Note .. 

Supply voltage VDD, Vooa 3.0 3.3 3.6 v 
Input logic high votlage VIH 2.0 3.0 Voo+0.3 v 1 

Input logic low voltage VIL -0.3 0 0.8 v 2 

Output logic high voltage VoH 2.4 - - v loH =-2mA 

Output logic low voltage VOL - - 0.4 v IOL = 2mA 

Input leakage current llL -5 - 5 uA 3 

Output leakage current IOL -5 - 5 uA 4 

Note : 1. V1H(max) = 4.6V AC for pulse width :S 1 Ons acceptable. 
2. V1L(min) = -1.5V AC for pulse width :S 10ns acceptable. 
3. Any input OV s VIN :S Voo + 0.3V, all other pins are not under test= OV. 
4. Dout is disabled, OV :S Vour :S Voo. 

CAPACITANCE (Voo = 3.3V, TA= 25°C, f = 1MHz) 
~· ~ ~ 

Parameter Symbol Min Max Unit 

Input capacitance (Ao - A12, BA) CIN1 2 4 pF 

Input capacitance 
CIN2 2 4 pF 

(CLK, CKE, CS, RAS, CAS, WE & DQM) 

Data input/output capacitance (DQo - DQ3) COUT 2 5 pF 
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KM44516020A CMOSSDRAM 

DC CHARACTERISTICS 
(Recommended operating condition unless otherwise noted, TA= 0 to 70°C) 

:·:·:::· .... <.·•.·:_; ....... ~ 15_2._ .> /T cc c ~ ~~ cc 
Versiort ::· CAS 

I :••:'.' .. <.: ••..•• -- 1··••;:,:y"1'!:e'••·::•. 
Test Condition 1.,atency -i " 

c- Unit Note 
I L 

~8 .40 ~12 . 

..• _:_ L ~ I< . 

Operating Current 
Burst Length =1 

lcc1 tRc2tRc(min) 125 110 95 mA 1 
(One Bank Active) 

loL= 0 mA 

Precharge Standby Current lec2P CKE::;;VIL(max), tee= 15ns 2 

in power-down mode 
mA 

lcc2PS CKE & CLK::;;VIL(max), tee= 00 2 

lee2N 
CKE2V1H(min), CS2VIH(min), tee= 15ns 

30 
Precharge Standby Current Input signals are changed one time during 30ns 

mA 
in non power-down mode CKE2V1H(min), CLK::;;VIL(max), tee= 00 

lcc2NS 
Input signals are stable 

20 

Active Standby Current ICC3P CKE::;;VIL(max), tee= 15ns 8 

in power-down mode 
mA 

lcc3PS CKE & CLK::;;VIL(max), tee= 00 8 

ICC3N 
CKE2VIH(min), CS2VIH(min), tee= 15ns 

45 mA Active Standby Current Input signals are changed one time during 30ns 
in non power-down mode 
(One Bank Active) lcc3NS 

CKE2=V1H(min), CLK:SV1L(max), tee= 00 

30 mA 
Input signals are stable 

IOL = 0 mA 3 175 140 120 
Operating Current 

lec4 
Page Burst 

mA 1 
(Burst Mode) 2 Banks activated 

tcco=2CLKs 2 120 110 95 

Refresh Current Ices tRc2tRc(min) 210 mA 2 

3 mA 3 
Self Refresh Current Ices CKE::;;o.2v 

500 uA 4 

Note : 1. Measured with outputs open. 

2. Refresh period is 64ms. 

3. KM44S16020AT-G** 

4. KM44S16020AT-F** 
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.KM44S 16020A CMOS SDRAM 

AC OPERATING TEST CONDITIONS (VDD=3.3V±0.3V, TA=Oto70°C) 

Parameter Value ·. ..:;:, 
Unit

2
-c:-

Input levels (Vih/Vil) 2.4 I 0.4 v 
Input timing measurement reference level 1.4 v 
Input rise and fall time tr/tf=1/1 ns 

Output timing measurement reference level 1.4 v 
Output load condition See Fig. 2 

J 3.3V 
Vtt=1.4V 

·-::~ 1200.Q 

f< VoH (DC)= 2.4V, IOH = -2mA 
Output o·---J,__ ___ ------..-

VoL (DC) = 0.4V, loL = 2mA 

B?OQ :y 50pF 

50.Q 

Output o---(f]]fil~~~IJV--+ l 50pF 

Ill/ 

(Fig. 1) DC Output Load Circuit (Fig. 2) AC Output Load Circuit 

OPERATING AC PARAMETER 
(AC operating conditions unless otherwise noted) 

·~ .. 
··.~ 

. · Vet$ion •. ·.·· . ~ Parameter Symbol Unit Note 
-8 ,10 ~12 

Row active to row active delay tRRD(min) 16 20 24 ns 1 

RAS to CAS delay tRCD(min) 20 24 26 ns 1 

Row precharge time tRP(min) 20 24 26 ns 1 

Row active time 
tRAS(min) 48 50 60 ns 1 

tRAS(max) 100 us 

T @Operation tRC(min) 70 80 90 ns 1 
Row cycle time J @Auto refresh tRFC(min) 80 80 90 ns 1, 5 

Last data in to new col. address delay tCDL(min) 1 CLK 2 

Last data in to row precharge tRDL(min) 1 CLK 2 

Last data in to burst stop tBDL(min) 1 CLK 2 

Col. address to col. address delay tCCD(min) 1 CLK 3 

Number of valid l 
CAS latency=3 2 

output data 
ea 4 

CAS latency=2 1 

Note : 1. The minimum number of clock cycles is determined by dividing the minimum time required with clock cycle time 

and then rounding off to the next higher integer. 

2. Minimum delay is required to complete write. 

3. All parts allow every cycle column address change. 

4. In case of row precharge interrupt, auto precharge and read burst stop. 

5. A new command may be given tRFC after self refresh exit. 

tl''i'i filiiitP 
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KM44S16020A 

AC CHARACTERISTICS (AC operating conditions unless otherwise noted) 

8 10 
CLK cycle time 

CAS latency=3 

CAS latency=2 
tee 1000 1000 

CLK to valid 
output delay 

Output data 
hold time 

CLK high pulse width 

CLK low pulse width 

Input setup time 

Input hold time 

CAS latency=3 

CAS latency=2 

CAS latency=3 

CAS latency=2 

CLK to output in Low-Z 

CLK to output 
in Hi-Z 

CAS latency=3 

CAS latency=2 

12 

tsAe 

3 
tOH 

3 

tCH 3 

teL 3 

tss 2 

tSH 

tSLZ 

tSHZ 

Note: 1. Parameters depend on programmed CAS latency. 

13 

6 7 

6 7 

3 

3 

3.5 

3.5 

2.5 

6 7 

6 7 

2. If clock rising time is longer than 1 ns, (tr/2-0.5)ns should be added to the parameter. 

3. Assumed input rise and fall time (tr & tf)=1 ns. 

If tr & tf is longer than 1 ns, transient time compensation should be considered, 

i.e., [(tr+ tf)/2-1]ns should be added to the parameter. 

•t:!:l:fiiiii> 
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12 
1000 ns 

15 

8 
ns 1, 2 

8 

3 
ns 2 

3 

4 ns 3 

4 ns 3 

3 ns 3 

ns 3 

ns 2 

8 
ns 

8 
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KM44S16020A CMOSSDRAM 

FREQUENCY vs. AC PARAMETER RELATIONSHIP TABLE 

KM44S16020A T-8 (Unit : number of clock) 

I 
-c:::c .•. -cc 

foco •· CAS tRC tRAs tRP tRRD tRc[) foDL tRDL 
Frequengy 

Latency ···• I ··.·.· 70ns 48ns 2ons 16ns 20.l)S 8ns 8ns 8ns 

125MHz (8.0ns) 3 9 6 3 2 3 1 1 1 

100MHz (1 O.Ons) 3 7 5 2 2 2 1 1 1 

83MHz (12.0ns) 2 6 4 2 2 2 1 1 1 

75MHz ( 13.0ns) 2 6 4 2 2 2 1 1 1 

66MHz (15.0ns) 2 5 4 2 2 2 1 1 1 

KM44S16020AT-10 (Unit : number of clock) 

·.··· 

-cc ~ 

fRC 
•· 

tRP tRRD tRco 
. • 

- .... 
CAS .. tRAs tcco tCOL tRDL. ·· 

Frequ~ncy 
L~tency. •· 10ns 10ns . eons 50ns 24ns 20ns 24ns 

L 
10ns ·. · . 

100MHz (10.0ns) 3 8 5 3 2 3 1 1 1 

83MHz (12.0ns) 3 7 5 2 2 2 1 1 1 

75MHz ( 13.0ns) 2 6 4 2 2 2 1 1 1 

66MHz (15.0ns) 2 6 4 2 2 2 1 1 1 

60MHz (16.7ns) 2 5 3 2 2 2 1 1 1 

KM44S16020AT-12 (Unit: number of clock) 
-cc = 

CAS tRC l tRAs tRP tRRD tRCO -"-"•tcco .·•· tcOL tROL 
Frequency -- '""'"' 

'"'-' 
Latency 90ns l 60ns 26ns 24ns ··· 26ns 12ns 12ns .12tiS 

83MHz (12.0ns) 3 8 5 3 2 3 1 1 1 

75MHz (13.0ns) 3 7 5 2 2 2 1 1 1 

66MHz (15.0ns) 2 6 4 2 2 2 1 1 1 

60MHz (16.7ns) 2 6 4 2 2 2 1 1 1 

50MHz (20.0ns) 2 5 3 2 2 2 1 1 1 
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KM44S16020A CMOSSDRAM 

SIMPLIFIED TRUTH TABLE 

Register Mode Register Set H x L L L L x OPCODE 1, 2 

Auto Refresh H 
H L L L H x 

3 
x 

Entry L 
Refresh Self 

Refresh L H H H 
Exit L H x 

3 

3 
x 

H x x x 3 

Bank Active & Row Addr. H x L L H H x v Row Address 

Read& Auto Precharge Disable 
H x L H L H x v Column Address 

Auto Precharge Enable 

L Column 4 
Address 

H (Ao-As) 4, 5 

Write & Auto Precharge Disable 
x L H L L x v Column Address H 

Auto Precharge Enable 

L Column 4 
Address 

H (Ao-As) 4, 5 

Burst Stop H x L H H L x x 6 

Bank Selection v L 
Precharge H x L L H L x x 

Both Banks x H 

H x x x 
Clock Suspend or Entry H L x 
Active Power Down L v v v x 

Exit L H x x x x x 
H x x x 

Entry H L x 
L H H H 

Precharge Power Down Mode x 
H x x x 

Exit L H x 
L v v v 

DQM H x v x 7 

H x x x 
No Operation Command H x x x 

L H H H 

(V=Valid, X=Don' t Care, H=Logic High, L=Logic Low) 

Note : 1. OP Code : Operand Code 

Ao - A12, BA: Program keys. (@MRS) 

2. MRS can be issued only at both banks precharge state. 

A new command can be issued after 2 CLK cycles of MRS. 

3. Auto refresh functions are as same as CBR refresh of DRAM. 

The automatical precharge without row precharge command is meant by "Auto". 

Auto/self refresh can be issued only at both banks precharge state. 

4. BA: Bank select address. 

If "Low" at read, write, row active and precharge, bank A is selected. 

If "High" at read, write, row active and precharge, bank B is selected. 

If A10/AP is "High" at row precharge, BA is ignored and both banks are selected. 

5. During burst read or write with auto precharge, new read/write command can not be issued. 

Another bank read/write command can be issued after the end of burst. 

New row active of the assoiated bank can be issued at tRP after the end of burst. 

6. Burst stop command is valid at every burst length. 

7. DQM sampled at positive going edge of a CLK masks the data-in at the very CLK (Write DQM latency is 0), 

but makes Hi-Z state the data-out of 2 CLK cycles after. (Read DQM latency is 2) 

41'iMJlhl> 
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KM48S8020A 

4M x BBit x 2 Banks Synchronous DRAM 

FEATURES 
• JEDEC standard 3.3V power supply 
• LVTTL compatible with multiplexed address 
• Dual banks operation 
• MRS cycle with address key programs 

-. CAS Latency (2 & 3) 
-. Burst Length (1, 2, 4, 8 & full page) 
-. BurstType (Sequential & Interleave) 

• All inputs are sampled at the positive going edge of the system 

col ck 
• Burst Read Single-bit Write operation 
• DQM for masking 
• Auto & self refresh 
• 64ms refresh period (4K cycle) 

FUNCTIONAL BLOCK DIAGRAM 

)> 
c. 

CLK c. 
ro 
(/) 
(/) 

ADD 
;;o 
CD 

<C 

~ 
m 

LCKE 

Bank Select 

;;o 

m. 
(J) 
(/) 
::r 
0 
0 
c: 
::J 

m-

r 
;;o 
)> 

;;o 
0 
::E 
CD 
c: 
=ll m 

r 
0 
CD 

;;o 
0 
::E 

1---··~ 
() 
0 
c. 
m 

(J) ;;o 
CD 

\------------+! c: 

£f 

LRAS LCBR LWE LCAS 

Timing Register 

i 
CLK CKE cs 
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GENERAL DESCRIPTION 
The KM48S8020A is 67, 108,864 bits synchronous high data 

rate Dynamic RAM organized as 2 x 4, 194,304 words by 8 bits, 

fabricated with SAMSUNG's high performance CMOS technol

ogy. Synchronous design allows precise cycle control with the 

use of system clock 1/0 transactions are possible on every clcok 

cycle. Range of operating frequencies, programmable burst 

length and programmable latencies allow the same device to be 

useful for a variety of high bandwidth, high performance mem

ory system applications. 

ORDERING INFORMATION 

•· 
Part NO. ... MAX Freq. Interface Pcick<:1ge 

KM48S8020AT-G/F8 125MHz 54 
KM48S8020AT-G/F 10 100MHz LVTTL TSOP(ll) 

KM48S8020AT-G/F12 83MHz 

~ 
LWE 

LDQM 

Data Input Register 

(/) 0 
(J) c: 
::J .g 4Mx 8 
(/) ~ DQi (J) 

)> CD 
c: 

$: 
£f "U 4Mx 8 

Column Decoder 

Latency & Burst Length 

Programming Register 

LWCBR LDQM 

DQM 

* Samsung Electronics reserves the right to 
change products or specification without 
notice. 

97 



KM48S8020A CMOS SCRAM 

PIN CONFIGURATION (TOP VIEW) 

0 
Voo 1 

DQO 2 
VDDQ 3 

N.C 4 
DQ1 5 
Vssa 6 

N.C 7 
DQ2 8 

Vooa 9 
N.C 10 

DQ3 11 
Vssa 12 

N.C 13 
Voo 14 
N.C 15 
WE 16 

CAS 17 
RAS 18 
cs 19 
BA 20 

A12 21 
A10/AP 22 

AO 23 
A1 24 
A2 25 
A3 26 

Voo 27 

54 Vss 
53 DQ7 
52 Vssa 
51 N.C 
50 DQ6 
49 Vooa 
48 N.C 
47 DQ5 
46 Vssa 
45 N.C 
44 DQ4 
43 Vooa 
42 N.C 
41 Vss 
40 N.C/RFU 
39 DQM 
38 CLK 
37 CKE 
36 N.C 
35 A11 
34 A9 
33 AB 
32 A7 
31 A6 
30 A5 
29 A4 
28 Vss 

54PIN TSOP (II) 
(400mil x 875mil) 

(0.8 mm PIN PITCH) 

PIN FUNCTION DESCRIPTION 

PlN_~ 2 NAME 
····· 

.. 

INPUT .. FUNCTION 

··-··-···-···---·-··-· cC: G 

< .C:::.G·• = ···.c. ... 

CLK S_y__stem Clock Active on the _E_Ositive _g_oing edge to sam_E!e all inputs. 

cs Chip Select 
Disables or enables device operation by masking or enabling all inputs except 
CLK, CKE and DQM 

Masks system colck to freeze operation from the next clock cycle. 
CKE Clock Enable CKE should be enabled at least one cycle prior to new command. 

Disable input buffers for power down in standby. 

Ao-A12 Address Row I column addresses are multiplexed on the same pins. 
Row address: RAo - RA12, column address: CAo - CAs 

BA Bank Select Address Selects bank to be activated during row address latch time. 
Selects bank for read/write during column address latch time. 

RAS Row Address Strobe Latches row addresses on the positive going edge of the CLK with RAS low. 
Enables row access & precharge. 

CAS Column Address Strobe Latches column addresses on the positive going edge of the CLK with CAS low. 
Enables column access. 

WE Write Enable Enables write operation and row precharge. 
Latches data in starting from CAS, WE active. 

DQM Data Input/Output Mask Makes data output Hi-Z, tSHZ after the colck and masks the output. 
Blocks data input when DQM active. 

DQo-1 Data 10.E_ut!Output Data inputs/outputs are multiplexed on the same pins. 

VooNss Power Supp!Y!Ground Power and ground for the input buffers and the core logic. 

VooaNssa Data Output Power/Ground Isolated power supply and ground for the output buffers to provide improved noise 
immunity. 

N.C/RFU No Connection! This pin is recommended to be left No Connection on the device. 
Reserved for Future Use 

e1Mfiiiii» 
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KM4858020A CMOSSDRAM 

ABSOLUTE MAXIMUM RATINGS 
·. 

Parameter ~ Symbol Unit 

Voltage on any pin relative to Vss VIN, Vour -1.0-4.6 v 
Voltage on Voo supply relative to Vss Voo, VDDQ -1.0 - 4.6 v 
Storage temperature TSTG -55 - +150 

Power dissipation Po w 
Short circuit current las 50 mA 

Note: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are exceeded. 
Functional operation should be restricted to recommended operating condition. 
Exposure to higher than recommended voltage for extended periods of time could affect device reliability. 

DC OPERATING CONDITIONS 
Recommended operating conditions (Voltage referenced to Vss = OV, TA= 0 to 70 'C) 

Unit Note 

Supply voltage VDD, VDDQ 3.0 3.3 3.6 v 
Input logic high votlage VIH 2.0 3.0 Voo+0.3 v 
Input logic low voltage VIL -0.3 0 0.8 v 2 

Output logic high voltage VOH 2.4 v IOH = -2mA 

Output logic low voltage VOL 0.4 v IOL = 2mA 

Input leakage current Ill -5 5 uA 3 

Output leakage current IOL -5 5 uA 4 

Note: 1. VIH(max) = 4.6V AC for pulse width ::;; 10ns acceptable. 
2. VIL(min) = -1.5V AC for pulse width ::;; 10ns acceptable. 
3. Any input OV ::;; V1N ::;; Voo + 0.3V, all other pins are not under test= OV. 
4. Dout is disabled, ov,:::;; VOUT ::;; VDD. 

CAPACITANCE (Voo = 3.3V, TA= 25°C, f = 1MHz) 
·.·.· .. ·. . . 

Symbol 
. 

Min Max 
. . 

Unit 
I 

::_= Parar1leter ...•...... 
:·'. ·• '"" ~ .;::.. 

Input capacitance (Ao - A12, BA) CIN1 2 4 pF 

Input capacitance 
CIN2 2 4 pF 

(CLK, CKE, CS, RAS, CAS, WE & DQM) 

Data input/output capacitance (DQo - DQ7) COUT 2 5 pF 

•1Mf11iil" ELECTRONICS 
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KM48S8020A CMOSSDRAM 

DC CHARACTERISTICS 
(Recommended operating condition unless otherwise noted, TA= 0 to 70°C) 

> Tlli··· 7 
--

•••..•••.•• 2 •.•••• •>S:Z•.••··· .••·. /•••·.•••·CC ~~ 1>7-- :; . =- 787 k ,,_./ / ·CJ] 
. ~J~&~r• •·····• L L >z~~ .. > ./ ·l .. :.:... 

j________ ~·· -, __ z·.• ->_2__·•••• 1_2_2)_i_i 
.. ···· - ······•· .. ;;;:-.:.:: ,, ·.<;:.;; I?';;:;;: •.•• IT:": L ..•.•• i-·~c I>> L __ _{ .-..• ·.~------ •c2L. "'"~'L'' l.2 ~':I> :::::_""'••••I 

Operating Current 
Burst Length =1 

lcc1 tRc2tRc(min) 130 115 95 mA 1 
(One Bank Active) 

loL = O mA 

Precharge Standby Current lcc2P CKE:S:V1L(max), tee= 15ns 2 

in power-down mode 
mA 

lcc2PS CKE & CLK:S:V1L(max), tee= oo 2 

lcc2N 
CKE2V1H(min), CS2VIH(min), tee= 15ns 

30 
Precharge Standby Current Input signals are changed one time during 30ns 

in non power-down mode 
mA 

CKE2VIH(min), CLK:S:V1L(max), tee= 00 
lcc2NS 

Input signals are stable 
20 

Active Standby Current ICC3P CKE:S:V1L(max), tee= 15ns 8 
mA 

in power-down mode lcc3PS CKE & CLK:S:V1L(max), tee= oo 8 

lcc3N 
CKE2VIH(min), CS2V1H(min), tee= 15ns 

45 mA Active Standby Current Input signals are changed one time during 30ns 
in non power-down mode 
(One Bank Active) lcc3NS 

CKE2VIH(min), CLK:S:V1L(max), tee= 00 

30 mA 
Input signals are stable 

loL = O mA 3 185 150 125 
Operating Current 

ICC4 
Page Burst mA 1 

(Burst Mode) 2 Banks activated 
2 125 115 100 tcco = 2CLKs 

Refresh Current Ices tRc 2 tRc(min) 210 mA 2 

3 mA 3 
Self Refresh Current Ices CKE:S:0.2V 

500 uA 4 

Note : 1. Measured with outputs open. 

2. Refresh period is 64ms. 

3. KM48S8020A T-G** 

4. KM48S8020AT-F** 
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KM48S8020A CMOSSDRAM 

AC OPERATING TEST CONDITIONS (VDD = 3.3V±0.3V, TA= o to 70°C) 

Parameter ~ ...... 
~ 

t ' . c. •-'~ ~ 

Input levels (VihNil) 

Input timing measurement reference level 

Input rise and fall time 

Output timing measurement reference level 

Output load condition 

J 3.3V 

> 1200.Q 

f- VoH (DC) = 2.4V, IOH = -2mA 
Output o·-----11;1----- ------• Vol (DC) = 0.4V, loL = 2mA 

870.Q :y 50pF 

(Fig. 1) DC Output Load Circuit 

OPERATING AC PARAMETER 
(AC operating conditions unless otherwise noted) 

' --::: = L 
--,---,-

'~·· .. 

Value 

2.4 I 0.4 

1.4 

tr/tf=1/1 

1.4 

See Fig. 2 

' . Unit 

v 
v 
ns 

v 

J Vtt•1.4V 

:?: 50.Q 

Output(> GlI1'150pF 

(Fig. 2) AC Output Load Circuit 

~ .... ~--,- --.-.. .-.-

I> - .::.::. symbol ·.· '," Version .. · . .:.:. •·.·.·~~ Unit Note :/ ..- ,' 

~<• 
' --..-

~1.0 I · ....... 42 I -' -•- ·••··:.c::.. ~ z .·• ···..::.::.C:.. zz ~ ~ c.:__;:._ .:.:. 
Row active to row active delay tRRD(min) 16 20 24 ns 1 

RAS to CAS delay tRCD(min) 20 24 26 ns 1 

Row precharge time tRP(min) 20 24 26 ns 1 

tRAS(min) 48 50 60 ns 1 
Row active time 

tRAS(max) 100 us 

1 @Operation tRC(min) 70 80 90 ns 1 
Row cycle time l @Auto refresh tRFC(min) 80 80 90 ns 1, 5 

Last data in to new col. address delay tCDL(min) 1 CLK 2 

Last data in to row precharge tRDL(min) 1 CLK 2 

Last data in to burst stop tBDL(min) 1 CLK 2 

Col. address to col. address delay tCCD(min) 1 CLK 3 

Number of valid 

f 

CAS latency=3 2 

output data 
ea 4 

CAS latency=2 1 

Note : 1. The minimum number of clock cycles is determined by dividing the minimum time required with clock cycle time 

and then rounding off to the next higher integer. 

2. Minimum delay is required to complete write. 

3. All parts allow every cycle column address change. 

4. In case of row precharge interrupt, auto precharge and read burst stop. 

5. A new command may be given tRFC after self refresh exit. 
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KM48S8020A 

AC CHARACTERISTICS (AC operating conditions unless otherwise noted) 

8 10 
CLK cycle time 

CAS latency=3 

CAS latency=2 
tee 1000 1000 

CLK to valid 
output delay 

Output data 
hold time 

CLK high pulse width 

CLK low pulse width 

Input setup time 

Input hold time 

CAS latency=3 

CAS latency=2 

CAS latency=3 

CAS latency=2 

CLK to output in Low-Z 

CLK to output 
in Hi-Z 

CAS latency=3 

CAS latency=2 

12 

tsAe 

3 
tOH 

3 

teH 3 

tel 3 

tss 2 

tsH 

tSLZ 

tSHZ 

Note : 1. Parameters depend on programmed CAS latency. 

13 

6 7 

6 7 

3 

3 

3.5 

3.5 

2.5 

6 7 

6 7 

2. If clock rising time is longer than 1 ns, (tr/2-0.5)ns should be added to the parameter. 

3. Assumed input rise and fall time (tr & tf)=1ns. 

If tr & tf is longer than 1 ns, transient time compensation should be considered, 

i.e., [(tr+ tf)/2-1]ns should be added to the parameter. 
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............ ±2___ 1 ···_;_ -----

12 
1000 ns 1 

15 

8 
ns 1, 2 

8 

3 
ns 2 

3 

4 ns 3 

4 ns 3 

3 ns 3 

ns 3 

ns 2 

8 
ns 

8 
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KM48S8020A CMOS SDRAM 

FREQUENCY vs. AC PARAMETER RELATIONSHIP TABLE 

KM4858020A T -8 (Unit : number of clock) 

F ~ ~ 
...,.. r' ••••.. - •.. I 

CAS tRC tRAs fR.p tRRD tRCD 
•••• 

tcco 
.. ·· 

tCDL tRDL 

I 
Frequ&ncy 

Latency 7'on5 · •· 48ns 20ns 16ns 20ns ans ans 8ns 

125MHz (8.0ns) 3 9 6 3 2 3 1 1 1 

100MHz (10.0ns) 3 7 5 2 2 2 1 1 1 

83MHz (12.0ns) 2 6 4 2 2 2 1 1 1 

75MHz (13.0ns) 2 6 4 2 2 2 1 1 1 

66MHz (15.0ns) 2 5 4 2 2 2 1 1 1 

KM48S8020AT-10 (Unit : number of clock) 

CAS 1·.······· tRC tRAs 
Latency .. sons·.·· 50ns .. 

~ 

tRP tRRD tRCD I tcco tcoL tRDL 

24ns 20n.s I 24n.s ··•··• ...c. 10n.s 10ns 10ns 

-= ..,-...,..-c -cc . ..,-. ...,.. 

Frequency 
.... 
100MHz (10.0ns) 3 8 5 3 2 3 

83MHz (12.0ns) 3 7 5 2 2 2 

75MHz (13.0ns) 2 6 4 2 2 2 

66MHz (15.0ns) 2 6 4 2 2 2 

60MHz (16.?ns) 2 5 3 2 2 2 

KM48S8020AT-12 (Unit: number of clock) 
-, 

I· CAS .. ··•·. tRc ~· tRAS I tRP tRRC> tRCD tcco tcDL tROL 
I Frequency 

Latency ····•· 90ns 
-:CC( 

_c ·. ... ~ 
60ns I 26ns 24ns ~ 26ns 

~ 
12ns . 12ns 12ns .. ·. 

83MHz (12.0ns) 3 8 5 3 2 3 1 1 1 

75MHz (13.0ns) 3 7 5 2 2 2 1 1 1 

66MHz (15.0ns) 2 6 4 2 2 2 1 1 1 

60MHz (16.?ns) 2 6 4 2 2 2 1 1 1 

50MHz (20.0ns) 2 5 3 2 2 2 1 1 1 

t1&ifil111
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KM48S8020A ·cMOSSDRAM 

SIMPLIFIED TRUTH TABLE 

Register Mode Register Set H x L L L L x OPCODE 1, 2 

Auto Refresh H 3 
H L L L H x x 

Entry L 3 
Refresh Self 

Refresh L H H H 3 
Exit L H x x 

H x x x 3 

Bank Active & Row Addr. H x L L H H x v Row Address 

Read& Auto Precharge Disable L Column 4 
Column Address H x L H L H x v Address 

Auto Precharge Enable H (Ao-As) 4, 5 

Write & Auto Precharge Disable L Column 4 
Column Address H x L H L L x v Address 

Auto Precharge Enable H (Ao-As) 4, 5 

Burst Stop H x L H H L x x 6 

Bank Selection v L 
Precharge H x L L H L x x 

Both Banks x H 

H x x x 
Clock Suspend or Entry H L x 
Active Power Down L v v v x 

Exit L H x x x x x 
H x x x 

Entry H L x 
L H H H 

Precharge Power Down Mode x 
H x x x 

Exit L H x 
L v v v 

DOM H x v x 7 

H x x x 
No Operation Command H x x x 

L H H H 

(V=Valid, X=Don' t Care, H=Logic High, L=Logic Low) 

Note : 1. OP Code : Operand Code 

Ao - A12, BA: Program keys. (@MRS) 

2. MRS can be issued only at both banks precharge state. 

A new command can be issued after 2 CLK cycles of MRS. 

3. Auto refresh functions are as same as CBR refresh of DRAM. 

The automatical precharge without row precharge command is meant by "Auto". 

Auto/self refresh can be issued only at both banks precharge state. 

4. BA : Bank select address. 

If "Low" at read, write, row active and precharge, bank A is selected. 

If "High" at read, write, row active and precharge, bank B is selected. 

If A10/AP is "High" at row precharge, BA is ignored and both banks are selected. 

5. During burst read or write with auto precharge, new read/write command can not be issued. 

Another bank read/write command can be issued after the end of burst. 

New row active of the assoiated bank can be issued at tRP after the end of burst. 

6. Burst stop command is valid at every burst length. 

7. DQM sampled at positive going edge of a CLK masks the data-in atthe very CLK (Write DOM latency is 0), 

but makes Hi-Z state the data-out of 2 CLK cycles after. (Read DOM latency is 2) 

d'i'lfiiiii> 
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KM416S4020A 

2M x 16Bit x 2 Banks Synchronous DRAM 

FEATURES 
• JEDEC standard 3.3V power supply 

• LVTTL compatible with multiplexed address 

• Dual banks operation 

• MRS cycle with address key programs 

-. CAS Latency (2 & 3) 

-. Burst Length (1, 2, 4, 8 & full page) 

-. Burst Type (Sequential & Interleave) 

• All inputs are sampled at the positive going edge of the system 

col ck 

• Burst Read Single-bit Write operation 

• DQM for masking 
• Auto & self refresh 

• 64ms refresh period (4K cycle) 

FUNCTIONAL BLOCK DIAGRAM 

CMOSSDRAM 

GENERAL DESCRIPTION 
The KM416S4020A is 67,108,864 bits synchronous high data 

rate Dynamic RAM organized as 2 x 2,097, 152 words by 16 

bits, fabricated with SAMSUNG's high performance CMOS 

technology. Synchronous design allows precise cycle control 

with the use of system clock 1/0 transactions are possible on 

every clcok cycle. Range of operating frequencies, programma

ble burst length and programmable latencies allow the same 

device to be useful for a variety of high bandwidth, high perfor

mance memory system applications. 

ORDERING INFORMATION 

Part NO . MAX Freq. Interface Package 

KM416S4020AT-G/F8 125MHz 54 
KM416S4020AT-G/F 10 100MHz LVTTL TSOP(ll) 

KM416S4020AT-G/F 12 83MHz 

(§ LWE 

Data Input Register i.----1 ~ 
~~~~~~~~~~~- a 

LDQM 

Bank Select 

;;o 

m. :::0 
CD 0 
(/J ~ :::J" 

)> () CD 
a. c 
a. 0 =I: CLK c ii) ::J ~ 
(/J ~ (/J 

ADD 
:::0 
CD 

(C 
(ii" 

~ r r 
:::0 () 
)> CD 
(/) :::0 

LCKE 

LRAS LCBR 

i 
CLK CKE cs 

•1i'fif1iiil" ELECTRONICS 

:::0 
0 
~ 
0 
CD 
0 
0 
c.. 
~ 

CD 
c 

~ 

LWE LCAS 

Timing Register 

2M x 16 (/) 
CD 
::J 
(/J 
CD 
)> 

2M x 16 :s: 
-u 

Column Decoder 

Latency & Burst Length 

Programming Register 

LWCBR 

WE L(U)DQM 

Q. 

0 
c 
.g 

f-----.i ~ 
CD 
c 

~ 

LDQM 

DQi 

* Samsung Electronics reserves the right to 
change products or specification without 
notice. 
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KM416S4020A CMOSSDRAM 

PIN CONFIGURATION (TOP VIEW) 

0 
Voo 1 54 Vss 

DQO 2 53 DQ15 
VDDQ 3 52 VSSQ 
DQ1 4 51 DQ14 
DQ2 5 50 DQ13 

VSSQ 6 49 VDDQ 
DQ3 7 48 DQ12 
DQ4 8 47 DQ11 

VDDQ 9 46 VSSQ 
DQS 10 45 DQ10 
DQ6 11 44 DQ9 

VSSQ 12 43 VDDQ 
DQ7 13 42 DQ8 
Voo 14 41 Vss 

LDQM 15 40 N.C/RFU 
WE 16 39 UDQM 

CAS 17 38 CLK 
RAS 18 37 CKE 
cs 19 36 N.C 
BA 20 35 A11 

A12 21 34 A9 
A10/AP 22 33 AB 

AO 23 32 A7 
A1 24 31 A6 
A2 25 30 AS 

54PIN TSOP (II) 
A3 26 29 A4 

Voo 27 28 Vss (400mil x 875mil) 
(0.8 mm PIN PITCH) 

PIN FUNCTION DESCRIPTION 

S,PIN- I ·: 
NAME ... r· 

····· . ···· 
••••••••••• 

: : •: 

INPUTFUNC:TION _:_____ _z .. 
.· .... 

z z _:_:_ 

CLK S_l_stem Clock Active on the _E_ositive J!..Oing edge to sample all inputs. 

cs Chip Select 
Disables or enables device operation by masking or enabling all inputs except 
CLK, CKE and L(U)DQM 

Masks system colck to freeze operation from the next clock cycle. 
CKE Clock Enable CKE should be enabled at least one cycle prior to new command. 

Disable input buffers for power down in standby. 

Ao-A12 Address Row I column addresses are multiplexed on the same pins. 
Row address: RAo - RA12, column address: CAo - CA7 

BA Bank Select Address Selects bank to be activated during row address latch time. 
Selects bank for read/write during column address latch time. 

RAS Row Address Strobe Latches row addresses on the positive going edge of the CLK with RAS low. 
Enables row access & precharge. 

CAS Columri Address Strobe Latches column addresses on the positive going edge of the CLK with CAS low. 
Enables column access. 

WE Write Enable Enables write operation and row precharge. 
Latches data in starting from CAS, WE active. 

L(U)DQM Data Input/Output Mask Makes data output Hi-Z, tsHz after the colck and masks the output. 
Blocks data input when L(U)DQM active. 

DQo -15 Data lnput!Out..E_ut Data in_.e.uts/ou!E_uts are multiplexed on the same pins. 

VooNss Power St.ppfyfGround Power and ground for the input buffers and the core logic. 

VoooNsso Data Output Power/Ground Isolated power supply and ground for the output buffers to provide improved noise 
immunity. 

N.C/RFU No Connection/ 
This pin is recommended to be left No Connection on the device. 

Reserved for Future Use 

tt:f:l:filiillP 
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KM416S4020A CMOS SDRAM 

ABSOLUTE MAXIMUM RATINGS 

Parameter > I·· 
.... .... 

symbol 
.... 

Vallie ··.:···· I Unit :::. 2•: ~ L ~ ~ 
·:·· 

Voltage on any pin relative to Vss VIN, VouT -1.0 - 4.6 v 
Voltage on Voo supply relative to Vss Voo, Vooa -1.0-4.6 v 
Storage temperature TSTG -55 - +150 ·c 

Power dissipation Po 1 w 
Short circuit current los 50 mA 

Note: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are exceeded. 
Functional operation should be restricted to recommended operating condition. 
Exposure to higher than recommended voltage for extended periods of time could affect device reliability. 

DC OPERATING CONDITIONS 
Recommended operating conditions (Voltage referenced to Vss = OV, TA= 0 to 70°C) 

1= Paramet~ ·: .. symbol< Min Typ Max ·. Unit Note 
. 

: 
~2 

Supply voltage Voo, VDDQ 3.0 3.3 3.6 v 
Input logic high votlage VIH 2.0 3.0 Voo+0.3 v 1 

Input logic low voltage VIL -0.3 0 0.8 v 2 

Output logic high voltage VoH 2.4 - - v loH =-2mA 

Output logic low voltage VOL - - 0.4 v loL = 2mA 

Input leakage current Ill -5 - 5 uA 3 

Output leakage current IOL -5 - 5 uA 4 

Note : 1. V1H(max) = 4.6V AC for pulse width :S 1 Ons acceptable. 
2. V1L(min) = -1.5V AC for pulse width :S 10ns acceptable. 
3. Any input OV s VIN s Voo + 0.3V, all other pins are not under test= OV. 
4. Dout is disabled, OV s VouT s Voo. 

CAPACITANCE (Voo = 3.3V, TA= 25·c, f = 1MHz) 
~ .· 

Parameter symbol Min Max Unit I = ~ 

Input capacitance (Ao - A12, BA) CIN1 2 4 pF 

Input capacitance 
CIN2 2 4 pF (CLK, CKE, CS, RAS, CAS, WE & L(U)DQM) 

Data input/output capacitance (DQo - DQ1s) COUT 2 5 pF 

tl:f:I: filiii" 
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KM416S4020A CMOSSDRAM 

DC CHARACTERISTICS 
(Recommended operating condition unless otherwise noted, TA= 0 to 70°C) 

.. - :-:~ ..... r .. :::>:: .. •:· I +'· Ji·············· ·<<t< // : ..... \) ?L •':TT ·:· \ .. sz~., iI ... << "" <... r /;;.::.:/::,.:/:·,·: :··· > :;;;;:c..;:~ :c~L L.> > \ .. <I . -:: > ::::. .. ::::•:: ·:<:.>:: .... •••~c ••• 
I :: .. · < .. / </ 1 u·•,•• > _iy ······ )) >> ;:::::.:• I> ':;;;;;: l/27 -,, .. ~L ,-7~? •·•••i:•'J:Jlh > 2' zL .. I .l.J±l> I:.•.•:·. _2 

Operating Current 
Burst Length =1 

lcc1 tRc:<:=tRc(min) 140 125 105 mA 1 
(One Bank Active) 

loL = O mA 

Precharge Standby Current lcc2P CKE:S:V1L(max), tee= 15ns 2 

in power-down mode 
mA 

lcc2PS CKE & CLK:S:VIL(max), tee= 00 2 

lcc2N 
CKE2VIH(min), CS2VIH(min), tee= 15ns 

30 
Precharge Standby Current Input signals are changed one time during 30ns 

in non power-down mode 
mA 

CKE:<:=V1H(min), CLK:S:V1L(max), tee= 00 

lcc2NS 
Input signals are stable 

20 

Active Standby Current lcc3P CKE:S:V1L(max), tee= 15ns 8 
in power-down mode 

mA 
lcc3PS CKE & CLK:S:V1L(max), tee= oo 8 

lcc3N 
CKE2VIH(min), CS:<:=V1H(min), tee= 15ns 

50 mA Active Standby Current Input signals are changed one time during 30ns 
in non power-down mode 
(One Bank Active) lcc3NS 

CKE2V1H(min), CLK:S:V1L(max), tee= 00 

35 mA 
Input signals are stable 

IOL =0 mA 3 200 165 135 
Operating Current 

ICC4 Page Burst 
mA 1 

(Burst Mode) 2 Banks activated 
2 140 130 115 tcco = 2CLKs 

Refresh Current Ices tRc2tRc(min) 210 mA 2 

3 mA 3 
Self Refresh Current Ices CKE:S:0.2V 

500 uA 4 

Note : 1. Measured with outputs open. 

2. Refresh period is 64ms. 

3. KM416S4020AT-G** 

4. KM416S4020AT-F** 

d!:i.filiii» 
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KM416S4020A 

AC OPERA TING TEST CONDITIONS (VDD = 3.3V±0.3V, TA= o to 70°C) 

... · ·.·. Parame!r 
•·•· ' ... ·· 

····.·· Value Li~ ;.;:, ~ 

Input levels (VihNil) 2.4 / 0.4 

Input timing measurement reference level 1.4 

Input rise and fall time tr/tf=1/1 

Output timing measurement reference level 1.4 

Output load condition See Fig. 2 

J 3.3V 

:S 1200.Q 

.. 

CMOS SCRAM 

--::-::-, 

" 
Unit 

v 
v 
ns 

v 

J vtt=1.4V 

,;· 50.Q 
< 1 VoH (DC) = 2.4V, IOH = -2mA 

Output O>-----.tl;l-----1--------.. VOL (DC) = 0.4V, IOL = 2mA Output o-----€illillm•DlliD--+ 
870Q4 50pF 

(Fig. 1) DC Output Load Circuit 

OPERATING AC PARAMETER 
(AC operating conditions unless otherwise noted) 

I 
. 

~ 

Parameter 

i:..·· 

Row active to row active delay 

RAS to CAS delay 

Row precharge time 

Row active time 

1 @Operation 
Row cycle time 1 @Auto refresh 

Last data in to new col. address delay 

Last data in to row precharge 

Last data in to burst stop 

Col. address to col. address delay 

tRRD(min) 

tRCD(min) 

tRP(min) 

tRAS(min) 

tRAS(max) 

tRC(min) 

tRFC(min) 

tcDL(min) 

tRDL(min) 

tBDL(min) 

tcCD(min) 

Number of valid 
output data 

CAS latency=3 

CAS latency=2 

//Ill 

r 50pF 

(Fig. 2) AC Output Load Circuit 

Unit 
1 

Note 

;.;:, 

16 20 24 ns 

20 24 26 ns 

20 24 26 ns 

48 50 60 ns 

100 us 

70 80 90 ns 

80 80 90 ns 1, 5 

CLK 2 

CLK 2 

CLK 2 

CLK 3 

2 
ea 4 

Note : 1. The minimum number of clock cycles is determined by dividing the minimum time required with clock cycle time 

and then rounding off to the next higher integer. 

2. Minimum delay is required to complete write. 

3. All parts allow every cycle column address change. 

4. In case of row precharge interrupt, auto precharge and read burst stop. 

5. A new command may be given tRFC after self refresh exit. 

ttMf1iiil» 
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KM416S4020A 

AC CHARACTERISTICS (AC operating conditions unless otherwise noted) 

r~ ?ii_<<·· )(. > iL LL. < > y <•· 
.......... 

,.;;_ .L ••.••· \ .·.•··•• i. 
....... 

[/ ......... · .. • <··>·/······ • .. i> L••> > .< > r<··· t .......... ,, .... . .... :;.;;.:;; ~ii;;_;, 
I/ L I•• '~'<::11.'1'>. 

CAS latency=3 8 10 
CLK cycle time tee 1000 1000 

CAS latency=2 12 13 

CLK to valid CAS latency=3 6 7 
output delay 

tSAe 
CAS latency=2 6 7 

Output data CAS latency=3 3 3 

hold time 
toH 

CAS latency=2 3 3 

CLK high pulse width teH 3 3.5 

CLK low pulse width teL 3 3.5 

Input setup time tss 2 2.5 

Input hold time tSH 1 1 

CLK to output in Low-Z tsLZ 1 1 

CLK to output CAS latency=3 6 7 
in Hi-Z 

tSHZ 
CAS latency=2 6 7 

Note: 1. Parameters depend on programmed CAS latency. 

2. If clock rising time is longer than 1 ns, (tr/2-0.5)ns should be added to the parameter. 

3. Assumed input rise and fall time (tr & tf)=1 ns. 

If tr & tf is longer than 1 ns, transient time compensation should be considered, 

i.e., [(tr+ tf)/2-1]ns should be added to the parameter. 

•1ili'i Hliii" ELECTRONICS 
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. ... , 
.. y··· I<=.; .. I 

("···· .: 
/.y .• No'~\ "C ,..,, ·~nit··· 

•. / /i•• ···•·•wun.: 1.>-·>··•·> 
12 

1000 ns 1 
15 

8 
ns 1, 2 

8 

3 
ns 2 

3 

4 ns 3 

4 ns 3 

3 ns 3 

1 ns 3 

1 ns 2 

8 
ns 

8 
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KM416S4020A CMOS SCRAM 

FREQUENCY vs. AC PARAMETER RELATIONSHIP TABLE 

KM416S4020A T-8 (Unit : number of clock) 

> ••·····l·········.(;AS Freq1;14~ncy I Latency 

..;;.. •·•·•••• ..;;;:. L.. 

.. 

70tls 
1 

48ns ± 2ons L 1sns 
fcDL I tRDL 

81is 
1 

Bns 

125MHz (8.0ns) 3 9 6 3 2 3 1 

100MHz (10.0ns) 3 7 5 2 2 2 

83MHz (12.0ns) 2 6 4 2 2 2 

75MHz (13.0ns) 2 6 4 2 2 2 

66MHz (15.0ns) 2 5 4 2 2 2 

KM416S4020AT-10 (Unit : number of clock) 

100MHz (10.0ns) 3 8 5 3 2 3 

83MHz (12.0ns) 3 7 5 2 2 2 

75MHz (13.0ns) 2 6 4 2 2 2 

66MHz (15.0ns) 2 6 4 2 2 2 

60MHz (16.?ns) 2 5 3 2 2 2 

KM416S4020AT-12 (Unit : number of clock) 
pc . 

• ·•tRt tRAs 
c 

tRP 
.. 

tRRO tRCO tcco 
·• ...•. ttOL 

tROL CAS I 
Freqµeney _;:_ "'""" L.atency 

1 
•.. 90ns 6.0ns 26ns I 241'1s ... 26ns 121'1s7 ~ 12ns 12ns . 

. . ... ···.·.· ... 
83MHz (12.0ns) 3 8 5 3 2 3 

75MHz (13.0ns) 3 7 5 2 2 2 

66MHz (15.0ns) 2 6 4 2 2 2 

60MHz (16.?ns) 2 6 4 2 2 2 

50MHz (20.0ns) 2 5 3 2 2 2 
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KM416S4020A CMOSSDRAM 

SIMPLIFIED TRUTH TABLE 

Register Mode Register Set H x L L L L x OP CODE 1, 2 

Auto Refresh H 
H L L L H x 3 x 

Entry L 
Refresh Self 

Refresh L H H H 
Exit L H x 

3 

3 x 
H x x x 3 

Bank Active & Row Addr. H x L L H H x v Row Address 

Read& Auto Precharge Disable 
Column Address H x L H L H x v 

Auto Precharge Enable 

L Column 4 
Address 

H {Ao-A1) 4, 5 

Write & Auto Precharge Disable 
Column Address H x L H L L x v 

Auto Precharge Enable 

L Column 4 
Address 

H {Ao-A1) 4, 5 

Burst Stop H x L H H L x x 6 

Bank Selection v L 
Precharge H x L L H L x x 

Both Banks x H 

H x x x 
Clock Suspend or Entry H L x 
Active Power Down L v v v x 

Exit L H x x x x x 
H x x x 

Entry H L x 
L H H H 

Precharge Power Down Mode x 
H x x x 

Exit L H x 
L v v v 

DQM H x v x 7 

H x x x 
No Operation Command H x x x 

L H H H 

(V=Valid, X=Don' t Care, H=Logic High, L=Logic Low} 

Note : 1. OP Code : Operand Code 

Ao - A12, BA: Program keys. (@MRS} 

2. MRS can be issued only at both banks precharge state. 

A new command can be issued after 2 CLK cycles of MRS. 

3. Auto refresh functions are as same as CBR refresh of DRAM. 

The automatical precharge without row precharge command is meant by "Auto". 

Auto/self refresh can be issued only at both banks precharge state. 

4. BA : Bank select address. 

If "Low'' at read, write, row active and precharge, bank A is selected. 

If "High" at read, write, row active and precharge, bank B is selected. 

If A10/AP is "High" at row precharge, BA is ignored and both banks are selected. 

5. During burst read or write with auto precharge, new read/write command can not be issued. 

Another bank read/write command can be issued after the end of burst. 

New row active of the assoiated bank can be issued at tRP after the end of burst. 

6. Burst stop command is valid at every burst length. 

7. DQM sampled at positive going edge of a CLK masks the data-in at the very CLK (Write DQM latency is 0), 

but makes Hi-Z state the data-out of 2 CLK cycles after. (Read DQM latency is 2) 
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DEVICE OPERATIONS - II CMOSSDRAM 

MODE REGISTER FIELD TABLE TO PROGRAM MODES 

Register Programmed with MRS 

0 0 Reserved Interleave 0 2 

0 0 2 0 0 4 4 

0 3 0 1 8 8 

0 0 Reserved 0 0 Reserved Reserved 

Ag Length 0 1 Reserved 0 Reserved Reserved 

0 Burst 0 Reserved 0 Reserved Reserved 

1 Single Bit Reserved 1 Full Page Reserved 

Full Page Length: x4 (1024), xB (512), x16 (256) 

POWER UP SEQUENCE 

1. Apply power and start clock, Attempt to maintain CKE= "H", DQM= "H" and the other pins are NOP condition at the inputs. 
2. Maintain stable power, stable clock and NOP input condition for a minimum of 200us. 
3. Issue precharge commands for all banks of the devices. 
4. Issue 2 or more auto-refresh commands. 
5. Issue a mode register set command to initialize the mode register. 
cf.) Sequence of 4 & 5 is regardless of the order. 

The device is now ready for normal operation. 

Note: 1. If Ag is high during MRS cycle, "Burst Read Single Bit Write" function will be enabled. 
2. RFU (Reserved for future use) should stay "O" during MRS cycle. 

•1Mfiliii1P 
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DEVICE OPERATIONS - II CMOSSDRAM 

BURST SEQUENCE (BURST LENGTH = 4) 

0 0 0 2 3 0 2 3 

0 0 2 3 0 0 3 2 

2 3 0 2 3 0 

3 0 2 3 2 0 

BURSTSEQUENCE(BURSTLENGTH=8) 

0 0 0 0 1 2 3 4 5 6 7 0 1 2 3 4 5 6 7 

0 0 1 2 3 4 5 6 7 0 0 3 2 5 4 7 6 

0 0 2 3 4 5 6 7 0 1 2 3 0 6 7 4 5 

0 1 1 3 4 5 6 7 0 2 3 2 0 7 6 5 4 

0 0 4 5 6 7 0 2 3 4 5 6 7 0 1 2 3 

0 1 5 6 7 0 2 3 4 5 4 7 6 1 0 3 2 

1 0 6 7 0 1 2 3 4 5 6 7 4 5 2 3 0 1 

1 7 0 2 3 4 5 6 7 6 5 4 3 2 1 0 

ttMfiliii• 
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DEVICE OPERATIONS - II 

DEVICE OPERATIONS 

CLOCK(CLK) 

The clock input is used as the reference for all SDRAM opera
tions. All operations are synchronized to the positive going edge 
of the clock. The clock transitions must be monotonic between 
VIL and V1H. During operation with CKE high all inputs are 
assumed to be in valid state (low or high) for the duration of set
up and hold time around positive edge of the clock for proper 
functionality and Ice specifications. 

CLOCK ENABLE (CKE) 
The clock enable(CKE) gates the clock onto SDRAM. If CKE 

goes low synchronously with clock (set-up and hold time same 

as other inputs), the internal clock is suspended from the next 

clock cycle and the state of output and burst address is frozen 

as long as the CKE remains low. All other inputs are ignored 

from the next clock cycle after CKE goes low. When all banks 

are in the idle state and CKE goes low synchronously with clock, 

the SDRAM enters the power down mode from the next clock 

cycle. The SDRAM remains in the power down mode ignoring 

the other inputs as long as CKE remains low. The power down 

exit is synchronous as the internal clock is suspended. When 

CKE goes high at least "1 CLK + tss" before the high going edge 

of the clock, then the SDRAM becomes active from the same 

clock edge accepting all the input commands. 

BANK ADDRESS (BA) 

: In casex4 

This SDRAM is organized as two independent banks of 

8,388,608 words x 4 bits memory arrays. The BA input is latched 

at the time of assertion of RAS and CAS to select the bank to be 

used for the operation. The bank address BA is latched at bank 

active, read, write, mode register set and precharge operations. 

: In casex 8 

This SDRAM is organized as two independent banks of 
4, 194,304 words x 8 bits memory arrays. The BA input is latched 
at the time of assertion of RAS and CAS to select the bank to be 
used for the operation. The bank address BA is latched at bank 
active, read, write, mode register set and precharge operations. 

: In case x 16 

This SDRAM is organized as two independent banks of 

2,097,152 words x 16 bits memory arrays. The BA input is 

latched at the time of assertion of RAS and CAS to select the 

bank to be used for the operation. The bank address BA is 

latched at bank active, read, write, mode register set and pre

charge operations. 
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ADDRESS INPUTS (AO - A12) 
: In casex4 

The 23 address bits are required to decode the 8,388,608 word 

locations are multiplexed into 13 address input pins (Ao - A12). 
The 13 bit row addresses are latched along with RAS and BA 
during bank activate command. The 1 O bit column addresses 
are latched along with CAS, WE and BA during read or write 
command. 

: In casexB 

The 22 address bits are required to decode the 4,194,304 word 

locations are multiplexed into 13 address input pins (Ao - A12). 

The 13 bit row addresses are latched along with RAS and BA 

during bank activate command. The 9 bit column addresses are 

latched along with CAS, WE and BA during read or write com

mand. 

: In casex 16 

The 21 address bits are required to decode the 2,097, 152 word 
locations are multiplexed into 13 address input pins (Ao - A12). 
The 13 bit row addresses are latched along with RAS and BA 
during bank activate command. The 8 bit column addresses are 
latched along with CAS, iJiiE. and BA during read or write com
mand. 

NOP and DEVICE DESELECT 
When RAS, CAS and WE are high, the SDRAM performs no 

operation (NOP). NOP does not initiate any new operation, but 

is needed to complete operations which require more than sin

gle clock cycle like bank activate, burst read, auto refresh, etc. 

The device deselect is also a NOP and is entered by asserting 

CS high. CS high disables the command decoder so that RAS, 

CAS, WE and all the address inputs are ignored. 

POWER-UP 
1. Apply power and start clock, Attempt to maintain CKE= "H", 

DQM= "H" and the other pins are NOP condition at the 

inputs. 

2. Maintain stable power, stable clock and NOP input condition 

for a minimum of 200us. 

3. Issue precharge commands for both banks of the devices. 

4. Issue 2 or more auto-refresh commands. 

5. Issue a mode register set command to initialize the mode 

register. 

cf.) Sequence of 4 & 5 is regardless of the order. 

The device is now ready for normal operation. 
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DEVICE OPERATIONS (Continued) 

MODE REGISTER SET (MRS) 

The mode register stores the data for controlling the various 

operating modes of SDRAM. It programs the CAS latency, burst 

type, burst length, test mode and various vendor specific options 

to make SDRAM useful for variety of different applications. The 

default value of the mode register is not defined, therefore the 

mode register must be written after power up to operate the 

SDRAM. The mode register is written by asserting low on CS, 

RAS, CAS and WE (The SDRAM should be in active mode with 

CKE already high prior to writing the mode register). The state of 

address pins Ao - A12 and BA in the same cycle as CS, RAS, 

CAS and WE going low is the data written in the mode register. 

Two clock cycles is required to complete the write in the mode 

register. The mode register contents can be changed using the 

same command and clock cycle requirements during operation 

as long as all banks are in the idle state. The mode register is 

divided into various fields depending on functionality. The burst 

length field uses Ao - A2, burst type uses A3, CAS latency (read 

latency from column address) use A4 - As, vendor specific 

options or test mode use A7 - As, A10/AP - A12 and BA. The 

write burst length is programmed using As. A7 - As, A10/AP -

A12 and BA must be set to low for normal SDRAM operation. 

Refer to the table for specific codes for various burst length, 

burst type and CAS latencies. 

BANK ACTIVATE 

The bank activate command is used to select a random row in 

an idle bank. By asserting low on RAS and CS with desired row 

and bank address, a row access is initiated. The read or write 

operation can occur after a time delay of tRco(min) from the time 

of bank activation. tRco is an internal timing parameter of 

SDRAM, therefore it is dependent on operating clock frequency. 

The minimum number of clock cycles required between bank 

activate and read or write command should be calculated by 

dividing tRco(min) with cycle time of the clock and then rounding 

off the result to the next higher integer. The SDRAM has two 

internal banks in the same chip and shares part of the internal 

circuitry to reduce chip area, therefore it restricts the activation 

of two banks simultaneously. Also the noise generated during 

sensing of each bank of SDRAM is high requiring some time for 

power supplies to recover before the other bank can be sensed 

reliably. tRRD(min) specifies the minimum time required between 

activating different bank. The number of clock cycles required 

between different bank activation must be calculated similar to 

tRCD specification. The minimum time required for the bank to be 

41.1,w:ms 
ELECTRONICS 

CMOSSDRAM 

active to initiate sensing and restoring the complete row of 

dynamic cells is determined by tRAs(min). Every SDRAM bank 

activate command must satisfy tRAs(min) specification before a 

precharge command to that active bank can be asserted. The 

maximum time any bank can be in the active state is determined 

by tRAs(max). The number of cycles for both tRAs(min) and 

tRAs(max) can be calculated similar to tRCD specification. 

BURST READ 

The burst read command is used to access burst of data on con

secutive clock cycles from an active row in an active bank. The 

burst read command is issued by asserting low on CS and RAS 

with WE being high on the positive edge of the clock. The bank 

must be active for at least tRco(min) before the burst read com

mand is issued. The first output appears in CAS latency number 

of clock cycles after the issue of burst read command. The burst 

length, burst sequence and latency from the burst read com

mand is determined by the mode register which is already pro

grammed. The burst read can be initiated on any column 

address of the active row. The address wraps around if the initial 

address does not start from a boundary such that number of out

puts from each 1/0 are equal to the burst length programmed in 

the mode register. The output goes into high-impedance at the 

end of the burst, unless a new burst read was initiated to keep 

the data output gapless. The burst read can be terminated by 

issuing another burst read or burst write in the same bank or the 

other active bank or a precharge command to the same bank. 

The burst stop command is valid at every page burst length. 

BURST WRITE 

The burst write command is similar to burst read command and 

is used to write data into the SDRAM on consecutive clock 

cycles in adjacent addresses depending on burst length and 

burst sequence. By asserting low on CS, CAS and WE with valid 

column address, a write burst is initiated. The data inputs are 

provided for the initial address in the same clock cycle as the 

burst write command. The input buffer is deselected at the end 

of the burst length, even though the internal writing can be com

pleted yet. The writing can be completed by issuing a burst read 

and DQM for blocking data inputs or burst write in the same or 

another active bank. The burst stop command is valid at every 

burst length. The write burst can also be terminated by using 

DQM for blocking data and procreating the bank tRDL after the 

last data input to be written into the active row. See DQM 

OPERATION also. 
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DEVICE OPERATIONS (Continued) 

DQM OPERATION 
The DQM is used to mask input and output operations. It works 

similar to OE during read operation and inhibits writing during 

write operation. The read latency is two cycles from DQM and 

zero cyde for write, which means DQM masking occurs two 

cycles later in read cycle and occurs in the same cycle during 

write cycle. DQM operation is synchronous with the clock. The 

DQM signal is important during burst interrupts of write with read 

or precharge in the SDRAM. Due to asynchronous nature of the 

internal write, the DQM operation is critical to avoid unwanted or 

incomplete writes when the complete burst write is not required. 

Please refer to DQM timing diagram also. 

PRE CHARGE 
The precharge operation is performed on an active bank by 

asserting low on CS, RAS, WE and A10/AP with valid BA of the 

bank to be procharged. The precharge command can be 

asserted anytime after tRAS(min) is satisfied from the bank active 

command in the desired bank. tRP is defined as the minimum 

number of dock cydes required to complete row precharge is 

calculated by dividing tRP with clock cycle time and rounding up 

to the next higher integer. Care should be taken to make sure 

that burst write is completed or DQM is used to inhibit writing 

before precharge command is asserted. The maximum time any 

bank can be active is specified by tRAS(max). Therefore, each 

bank activate command. At the end of precharge, the bank 

enters the idle state and is ready to be activated again. Entry to 

Power down, Auto refresh, Self refresh and Mode register set 

etc. is possible only when both banks are in idle state. 

AUTO PRECHARGE 
The precharge operation can also be performed by using auto 

precharge. The SDRAM internally generates the timing to satisfy 

tRAs(min) and "tRP" for the programmed burst length and CAS 

latency. The auto precharge command is issued at the same 

time as burst read or burst write by asserting high on A10/AP. If 
burst read or burst write by asserting high on A10/AP, the bank is 

left active until a new command is asserted. Once auto 

precahrge command is given, no new commands are possible to 

that particular bank until the bank achieves idle state. 

BOTH BANKS PRECHARGE 
Both banks can be precharged at the same time by using Pre

charge all command. Asserting low on CS, RAS, and WE with 

high on A1o/AP after both banks have satisfied tRAS(min) 

requirement, performs precharge on both banks. At the end of 

tRP after performing precharge all, both banks are in idle state. 
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AUTO REFRESH 

The storage cells of SDRAM need to be refreshed every 64ms 

to maintain data. An auto refresh cycle accomplishes refresh of 

a single row of storage cells. The internal counter increments 

automatically on every auto refresh cycle to refresh all the rows. 

An auto refresh command is issued by asserting low on CS, 

RAS and CAS with high on CKE and WE. The auto refresh com

mand can only be asserted with both banks being in idle state 

and the device is not in power down mode (CKE is high in the 

previous cycle). The time required to complete the auto refresh 

operation is specified by tRFc(min). The minimum number of 

clock cycles required can be calculated by driving tRFC with 

dock cycle time and them rounding up to the next higher integer. 

The auto refresh command must be followed by NOP's until the 

auto refresh operation is completed. Both banks will be in the 

idle state at the end of auto refresh operation. The auto refresh 

is the preferred refresh mode when the SDRAM is being used 

for normal data transactions. The auto refresh cycle can be per

formed once in 15.6us or a burst of 4096 auto refresh cycles 

once in 64ms. 

SELF REFRESH 

The self refresh is another refresh mode available in the 

SDRAM. The self refresh is the preferred refresh mode for data 

retention and low power operation of SDRAM. In self refresh 

mode, the SDRAM disables the internal clock and all the input 

buffers except CKE. The refresh addressing and timing is inter

nally generated to reduce power consumption. 

The self refresh mode is entered from both banks idle state by 

asserting low on CS, RAS, CAS and CKE with high on WE. 

Once the self refresh mode is entered, only CKE state being low 

matters, all the other inputs including clock are ignored to remain 

in the self refresh. 

The self refresh is exited by restarting the external clock and 

then asserting high on CKE. This must be followed by NOP's for 

a minimum time of tRFc before the SDRAM reaches idle state to 

begin normal operation. If the system uses burst auto refresh 

during normal operation, it is recommended to use burst 4096 

auto refresh cycles immediately after exiting self refresh. 
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BASIC FEATURE AND FUNCTION DESCRIPTIONS 

1. CLOCK Suspend 

1) Clock Suspended During Write (BL=4 2) Clock Suspended During Read (BL=4) 

CLK 

CMD 

CKE 

Internal 
CKE 

DQ(CL2) 

DQ(CL3) 

Not Written 

2. DQM Operation 

CLK 

CMD 

DQM 

DQ(CL2) 

DQ(CL3) 

1) Write Mask (BL=4) 

DOM to Data-in Mask = O 

3) DQM with Clock Suspended (Full Page Read) Note 2 

CLK 

CMD 

CKE 

DQM 

DQ(CL2) 

DQ(CL3) 

*Note : 1. CKE to CLK disable/enable = 1 CLK. 

2) Read Mask (BL=4) 

'@' 

Q2 

2. DQM makes data out Hi-Z after 2CLKs which should masked by CKE " L" 
3. DQM masks both data-in and data-out. 

•llii'1Hllh" ELECTRONICS 

Suspended Dout 

DQM to Data-out Mask = 2 

120 



DEVICE OPERATIONS - II 

3. CAS lnte"upt (/) 

Note 1 
1) Read interrupted by Read (BL=4) 

CLK 

CMD ~ 

ADD ~ 
DQ(CL2) 

DQ(CL3) -' tCCD ' 
' Note2' 

2) Write interrupted by Write (BL=2) 

CLK 

CMD 

ADD 

DQ 

~ 
'(WR@ 

!.!(~ 
'tCCD Note2 

~: 
, .... ____...., 

tCDL 
Note 3 

3) Write interrupted by Read (BL=2) 

DQ(CL2) 

DQ(CL3} 

-' tCCD Note 2 

,...____., 
· tCDL · 

Note 3 

*Note: 1. By "Interrupt", It is meant to stop burst read/write by external command before the end of burst. 

By "CAS Interrupt", to stop burst read/write by GAS access; read and write. 

2. tcco : CAS to CAS delay. (=1 CLK) 

3. tcoL : Last data in to new column address delay. (=1 CLK) 

efafilhl" 
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4. CAS Interrupt (II) : Read lnte"upted by Write & DQM 

(a) CL=2, BL=4 

CLK 

i) CMD , @(WR) , 

DQM 

DQ 

ii)CMD : @ : (WR) 

DQM 

DQ 

~ : .1 ~ ~· ___,_~~~~ 

iii)CMD 

DQM 

Hi-Z 

' (WR) 

I 

'§) 

:~: 
DQ ,~~~~~~~H_i~-1 

iv)CMD 

DQM 

DQ, - ~~~~~---< 

(b) CL=3, BL=4 

CLK 

i) CMD , @(WR) , 

DQM 

DQ 

ii)CMD @ (WR) 
DQM ~-.--~~:~~~~~~~~~~~~~~~. 

DQ 

iii)CMD 

DQM 

DQ 

iii)CMD 

DQM 

DQ 

iv)CMD 

DQM 

DQ 

(WR) ' 

*Note : 1. To prevent bus contention, there should be at least one gap between data in and data out. 

41.t.lifiliiliP 
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5. Write Interrupted by Precharge & DQM 

CLK n__fl_fl___f1__~ 

CMD ( ~) ~No'.e3 ' 

DQM 

DQ 

0

Masked by DOM 

*Note : 1. To prevent bus contention, DOM should be issued which makes at least one gap between data in and data out. 

2. To inhibit invalid write, DQM should be issued. 

3. This precharge command and burst write command should be of the same bank, otherwise it is not precharge 

interrupt but only the other bank precharge of dual banks operation. 

6. Precharge 

1) Normal Write (BL=4) 

CLK 

CMD 

DQ 

_llfl_f1_fU1__JL 
(~) @)' 
~ 
: ~~~__,;, : 

'tRDL · 
Note 2 

7. Auto Precharge 

1) Normal Write (BL=4) 

CLK 

CMD 

DQ 

llfl_f1_fU1__jL 
$ ' 
~ 

t Note3 
Auto Precharge Starts 

*Note : 1. tRDL : Last data in to row precharge delay 

2) Normal Read (BL=4) 

CLK 

CMD 

DQ(CL2) 

DQ(CL3) 

2) Normal Read (BL=4) 

CLK 

CMD 

DQ(CL2) 

DQ(CL3) 

2. Number of valid output data after row precharge : 1 , 2 for CAS Latency = 2, 3 respectively. 

3. The row active command of the precharge bank can be issued after tRP from this point. 

The new read/write command of other activated bank can be issued from this point. 

At burst read/write with auto precharge, CAS interrupt of the same/other bank is illegal. 

t!:Mfiliii" ELECTRONICS 
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Auto Precharge Starts 
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8. Burst Stop & lnte"upted by Precharge 

9.MRS 

1) Normal Write (BL=4) 

CLK n_fUljLfl__fL 
CMD ' \jjf) 
DQM 

DQ 
~ 
'tRDL Note 1 

3) Read Interrupted by Precharge (BL=4) 

CLK n_fUljLfl__fL 

CMD ~ @ 
DQ(CL2) 

DQ(CL3) 

:~·:··1:: , , , Qo Q1 , , 
I I I I I 

~ 
~;······-~~. 

1) Mode Register Set 

CLK n_fUljLfl__fL 
• ~ Note4 r:::::;;,. , • 

CMD ~ : ~ : (A~T) 
' tRP :.,.. 2CLK 

*Note: 1. tRDL: 1 CLK 

2. taoL: 1 CLK; Last data in to burst stop delay. 

Read or write burst stop command is valid at every burst length. 

CMOSSDRAM 

2) Write Burst Stop (BL=8) 

CLK n_n___n__rt_n_J: 
CMD ' PD {s~oP) , 

DQM 

DQ 

4) Read Burst Stop (BL=4) 

CLK IUlSULJl_fL 
CMD 

DQ(CL2) 
:~·:··1:: 
I > I Qo Q1 > ' 

I I I I I 

DQ(CL3) :.: : :~2: 
I I I I I 

3. Number of valid output data after row precharge or burst stop: 1, 2 for CAS latency= 2, 3 respectiviely. 

4. PRE: Both banks precharge if necessary. 

MRS can be issued only at both banks precharge state. 

t11Mf11Jii> 
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10. Clock Suspend Exit & Power Down Exit 

1) Clock Suspend (=Active Power Down) Exit 2) Power Down (=Precharge Power Down) 

CLK 

CKE 

Internal 
CLK 

CMD 

11. Auto Refresh & Self Refresh 

1) Auto Refresh & Self Refresh Note 3 

CLK 

CKE 

Internal 
CLK 

CMD 

CLK ff~ 
' Note4 

(PRE) : @' 

I 

' ' ' N<IM5 ' 

@: CMD 

CKE 

' IRP ' 

2) Self Refresh Note s 

CLK 

CMD 
' Not84 

(PRE) : ~· @' 
CKE 

.__I ..___· _____._____.__ff .:J . 
• IRP 

: ~ff__.., _IR_F_c__.. __ 

*Note : 1. Active power down : one or both banks active state. 
2. Precharge power down : both banks precharge state. 
3. The auto refresh is the same as CBR refresh of conventional DRAM. 

No precharge commands are required after auto refresh command. 
During tRFC from auto refresh command, any other command can not be accepted. 

4. Before executing auto/self refresh command, both banks must be idle state. 
5. MRS, Bank Active, Auto/Self Refresh, Power Down Mode Entry. 
6. During self refreh mode, refresh interval and refresh operation are perfumed internally. 

After self refresh entry, self refresh mode is kept while CKE is low. 
During self refresh mode, all inputs expect CKE will be don't cared, and outputs will be in Hi-Z state. 
For the time interval of tRFC from self refresh exit command, any other command can not be accepted. 
Before/After self refresh mode, burst auto refresh cycle (4096 cycles) is recommended. 

•tMH1iii' ELECTRONICS 
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12. About Burst Type Control 

Sequential Counting At MRS A3 = "O". See the BURST SEQUENCE TABLE. (BL=4, 8) 

Basic BL=1, 2, 4, 8 and full page. 

MODE At MRS A3 = "1". See the BURST SEQUENCE TABLE. (BL=4, 8) Interleave Counting 
BL=4, 8. At BL=1, 2 Interleave Counting = Sequential Counting 

Random Random column Access 
Every cycle Read/Write Command with random column address can realize Random 
Column Access. 

MODE tcco = 1 CLK 
That is similar to Extended Data Out (EDO) Operation of conventional DRAM. 

13. About Burst Length Control 

1 
At MRS A2,1,o = "000". 
At auto precharge, tRAs should not be violated. 

2 At MRS A2,1,o = "001". 

Basic At auto precharge, tRAs should not be violated. 

MODE 4 At MRS A2,1,o = "010". 

8 At MRS A2,1,o = "011". 

Full Page 
At MRS A2,1,o = "111". 
At the end of the burst length, burst will be stop automatically. 

Special 
At MRS Ae = "1". 

BRSW Read burst =1, 2, 4, 8, full page write Burst =1 
MODE 

At auto precharge of write, tRAS should not be violated. 

Random 
Burst Stop 

tsoL= 1, Valid DQ after burst stop is 1, 2 for CAS latency 2, 3 respectively 

MODE Using burst stop command, any burst length control is possible. 

Before the end of burst, Row precharge command of the same bank stops read/write 
RAS Interrupt burst with Row precharge. 

Interrupt (Interrupted by Precharge) tRDL= 1 with DQM, valid DQ after burst stop is 1, 2 for CAS latency 2, 3 respectively. 

MODE During read/write burst with auto precharge, RAS interrupt can not be issued. 

Before the end of burst, new read/write stops read/write burst and starts new 
CAS Interrupt read/write burst. 

During read/write burst with auto precharge, CAS interrupt can not be issued. 

dif¥11iii" 
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FUNCTION TRUTH TABLE (TABLE 1) 

Current cs RAS CAS WE BA ADDR ACTION Note State 

H x x x x x NOP 

L H H H x x NOP 

L H H L x x ILLEGAL 2 

IDLE L H L x BA CA, A10/AP ILLEGAL 2 

L L H H BA RA Row (& Bank) Active ; Latch RA 

L L H L BA A10/AP NOP 4 

L L L H x x Auto Refresh or Self Refresh 5 

L L L L OP code OP code Mode Register Access 5 

H x x x x x NOP 

L H H H x x NOP 

L H H L x x ILLEGAL 2 

Row L H L H BA CA, A10/AP Begin Read ; latch CA ; determine AP 
Active L H L L BA CA, A10/AP Begin Write ; latch CA ; determine AP 

L L H H BA RA ILLEGAL 2 

L L H L BA A10/AP Precharge 

L L L x x x ILLEGAL 

H x x x x x NOP (Continue Burst to End--> Row Active) 

L H H H x x NOP (Continue Burst to End--> Row Active) 

L H H L x x Term burst--> Row active 

Read L H L H BA CA, A10/AP Term burst, New Read, Determine AP 

L H L L BA CA, A10/AP Term burst, New Write, Determine AP 3 

L L H H BA RA ILLEGAL 2 

L L H L BA A10/AP Term burst, Precharge timing for Reads 

L L L x x x ILLEGAL 

H x x x x x NOP (Continue Burst to End--> Row Active) 

L H H H x x NOP (Continue Burst to End--> Row Active) 

L H H L x x Term burst--> Row active 

Write 
L H L H BA CA, A10/AP Term burst, New read, Determine AP 3 

L H L L BA CA,A10/AP Term burst, New Write, Determine AP 3 

L L H H BA RA ILLEGAL 2 

L L H L BA A10/AP Term burst, precharge timing for Writes 3 

L L L x x x ILLEGAL 

H x x x x x NOP (Continue Burst to End--> Precharge) 

L H H H x x NOP (Continue Burst to End--> Precharge) 
Read with 

L H H L x x ILLEGAL 
Auto 

Pre charge L H L x BA CA, A10/AP ILLEGAL 

L L H x BA RA, RA10 ILLEGAL 2 

L L L x x x ILLEGAL 

H x x x x x NOP (Continue Burst to End--> Precharge) 

L H H H x x NOP (Continue Burst to End--> Precharge) 
Write with 

L H H L x x ILLEGAL 
Auto 

Pre charge L H L x BA CA,A10/AP ILLEGAL 

L L H x BA RA, RA10 ILLEGAL 2 

L L L x x x ILLEGAL 

H x x x x x NOP --> Idle after tRP 

L H H H x x NOP --> Idle after tRP 

Pre- L H H L x x ILLEGAL 2 
charging L H L x BA CA ILLEGAL 2 

L L H H BA RA ILLEGAL 2 

L L H L BA A10/AP NOP --> Idle after tRPL 4 

t?Mfiliil» 
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FUNCTION TRUTH TABLE (TABLE 1) 

Current cs RA'S CAS WE 
State 

L L L x 
H x x x 
L H H H 

Row L H H L 
Activating L H L x 

L L H H 

L L H L 

L L L x 
H x x x 
L H H x 

Refreshing L H L x 
L L H x 
L L L x 
H x x x 

Mode L H H H 
Register L H H L 

Accessing 
L H L x 
L L x x 

Abbreviations : RA = Row Address 
NOP = No Operation Command 

BA ADDR 

x x 
x x 
x x 
x x 
BA CA 

BA RA 

BA A1o/AP 

x x 
x x 
x x 
x x 
x x 
x x 
x x 
x x 
x x 
x x 
x x 

BA = Bank Address 
CA = Column Address 

ACTION 

ILLEGAL 

NOP -> Row Active after tRcD 

NOP -> Row Active after tRCD 

ILLEGAL 

ILLEGAL 

ILLEGAL 

ILLEGAL 

ILLEGAL 

NOP -> Idle after tRFc 

NOP -> Idle after tRFC 

ILLEGAL 

ILLEGAL 

ILLEGAL 

NOP -> Idle after 2 clocks 

NOP -> Idle after 2 clocks 

ILLEGAL 

ILLEGAL 

ILLEGAL 

AP = Auto Precharge 

*Note : 1. All entries assume the CKE was active (High) during the precharge clcok and the current clock cycle. 
2. Illegal to bank in specified state ; Function may be legal in the bank indicated by BA, depending on the 

state of that bank. 
3. Must satisfy bus contention, bus tum around, and/or write recovery requirements. 
4. NOP to bank precharging or in idle state. May precharge bank indicated by BA (and A10/AP). 
5. Illegal if any bank is not idle. 

rttMfillii> 
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Note 

2 

2 

2 

2 
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FUNCTION TRUTH TABLE (TABLE 2) 

Current CKE CKE cs RAS CAS WE ADDR ACTION Note 
State (n-1) n 

H x x x x x x INVALID 

L H H x x x x Exit Self Refresh -> Idle after !RFC (ABI) 6 

Self 
L H L H H H x Exit Self Refresh -> Idle after !RFC (ABI) 6 

Refresh L H L H H L x ILLEGAL 

L H L H L x x ILLEGAL 

L H L L x x x ILLEGAL 

L L x x x x x NOP (Maintain Self Refresh) 

H x x x x x x INVALID 

All L H H x x x x Exit Power Down -> ABI 

Banks L H L H H H x Exit Power Down -> ABI 7 
Precharge L H L H H L x ILLEGAL 7 

Power L H L H L x x ILLEGAL 
Down 

L H L L x x x ILLEGAL 

L L x x x x x NOP (Maintain Low Power Mode) 

H H x x x x x Refer to Table 1 

H L H x x x x Enter Power Down 

H L L H H H x Enter Power Down 8 

H L L H H L x ILLEGAL 8 
All 

Banks 
H L L H L x x ILLEGAL 

Idle H L L L H H RA Row (& Bank) Active 

H L L L H H x NOP 

H L L L L L x Enter Self Refresh 8 

H L L L L L OP Code Mode Register Access 

L L x x x x x NOP 

Any State H H x x x x x Refer to Operations in Table 1 

other than H L x x x x x Begin Clock Suspend next cycle 9 
Listed L H x x x x x Exit Clock Suspend next cycle 9 
above 

L L x x x x x Maintain Clcok Suspend 

Abbreviations : ABI =All Banks Idle, RA= Row Address 

*Note : 6. CKE low to high transition is asynchronous. 

7. CKE low to high transition is asynchronous if restarts internal clock. 
A minimum setup time 1 CLK + tss must be satisfied before any command other than exit. 

8. Power down and self refresh can be entered only from the both banks idle state. 

9. Must be a legal command. 

d!i'ifiihltP 
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TIMING DIAGRAM - II 

Single Bit Read-Write-Read Cycle{Same Page} @CAS Latency=3, Burst Length=1 

CLOCK 

CKE 

;o 

I I 

;"tcc1
; 

~'~-~-~-~~tRAs-~-~--~-~-~--~-~ 

:" •Note1 tRp 
I 

I I I I 

I :--+tRCD~ 
itSH=-1 .I I I I 

~: 
1 tSS1 1 1 

tSH 1 

~~~~~~~~~' 

~---1~ I I I 

~--:-tRP +-----: 

CMOSSDRAM 

I I I I I -
ADDR •••• Rb 

BA 

A10/AP 
I 

1~~1---~--r--tRAC~-+----+-~ l<I 

tSAC 

DQ Qc 

ts'Lz 
I 

WE 

DQM 

t 
Row Active 

t t 
Read Write 

t 
1 

t 
Read Row Active 

Precharge 

- : Don' tCare 

•1Mfillii' ELECTRONICS 
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TIMING DIAGRAM - II CMOSSDRAM 

*Note: 1. All inputs expect CKE & DQM can be don' t care when CS is high at the CLK high going edge. 
2. Bank active & read/write are controlled by BA. 

0 BankA 

Bank B 

3. Enable and disable auto precharge function are controlled by A1 O/AP in read/write command. 

0 Disable auto precharge, leave bank A active at end of burst. 
0 

1 Disable auto precharge, leave bank B active at end of burst. 

0 Enable auto precharge, precharge bank A at end of burst. 
1 

1 Enable auto precharge, precharge bank B at end of burst. 

4. A10/AP and BA control bank precharge when precharge command is asserted. 

0 0 Bank A 

0 Bank B 

x Both Banks 

ttiWfi@» 
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TIMING DIAGRAM - II CMOSSDRAM 

Power Up Sequence 

CLOCK 

CKE High level is necessary 
I I I I 

I 
~~~~~-ff~~~~~~ I ,.-~~~~-ff~----''--~~~ 

I I ~ I 1 

I I 

:+----}-tRP~:~_.+-~~~--,~tRFC~...,--~-,-~_.,._~--,-~----,;--tRFC·~~~~~--+. 

RAS • : 

ADDR 

BA 

A10/AP 

DQ 

DQM 

H(gh-Z I 

I 
I a 

High level is necessary 
I I I I 

t 
Precharge 
(All Banks) 

t 
Auto Refresh 

tliJ:':filjiiiP 
ELECTRONICS 

Auto Refresh 
t 

Mode Register Set 

Row Active 
(A-Bank) 

- : Don't care 
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TIMING DIAGRAM - II CMOSSDRAM 

Read & Write Cycle at Same Bank @Burst Length=4 

CLOCK 

CKE 
·~~~,~~~~~~~~~~~~~~-'~, ~~~~~-1Hl<f H~~~-'--~~~~-~~~~--'---'----'-------'~ 

ADDR 

BA 

A10/AP 

CL=2 

DQ 

CL=3 

DQM 

~--~--.----.---.-----,--'i tRC *Note 1 1 

I I I 
l"'-----.-tRCD~ 

I 

I I 

~ 

I e: 
~~ 

I I I 
I 

I 
-----+-~-tRAC-+---+--.i 

*Note3 
I 

--------rRAC------+i 
*Note 3 

I 

I I 

I 

I 
I 

1 *Note21 

I I 

I I 
tSHZ *Note4 

I 
I I 

tSHZ *Note 4 I 

.,,,,,,,,,,,,'! • "'"i"""""''' "'"""!~ I /,,,,!,,,,,,,,,,,,,,,,,,, 

~,,,, 
,,,,,,,,,,,. 

1111U111uO. 

I I I I I I 

I I I I I I 

t t t t 
Row Active Read Precharge Row Active Write 
(A-Bank) (A-Bank) (A-Bank) (A-Bank) (A-Bank) 

*Note : 1 . Minimum row cycle times is required to complete internal DRAM operation. 

2. Row precharge can interrupt burst on any cycle. [CAS Latency-1] number of valid output data 

is available after Row precharge. Last valid output will be Hi-Z(tsHz) after the clcok. 

3. Access time from Row active command. tee *(tRco + CAS latency - 1) + tsAc 

4. Ouput will be Hi-Z after the end of burst. (1, 2, 4, 8 & Full page bit burst) 

•1m'¥JiiW> 
ELECTRONICS 

I I I I 

~~'. '. '. 

~ 
t.o___.itRDL 

I 

I 

ht' 
I 

f"""' ,,,,, ;,,g 
I I 

I I 

t 
Precharge 
{A-Bank) 

- : Don't care 
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TIMING DIAGRAM - II CMOSSDRAM 

Page Read & Write Cycle at Same Bank @Burst Length=4 

CLOCK 

CKE 

cs 

RAS 

CAS 

ADDR 

BA 

A10/AP 

CL=2 

DQ 

CL=3 

WE 

DQM 

:o ; 1 :2 ;3 ;4 :s 6 ;7 ;a ;g :10 :11 ~2 :13 14 hs i6 ~7 ha ;19 

Hl9H 

I 

0 
I I I 

14-------,tR CD----i 

a .. I • - • • 
11 I I - - -I I I 

I 

a .. I • I - I • I • I 

I I I I I I I I I I I I I I 

__ .,.__ _ _,_ _ _,_ _ __..._~-----<~~~@~ 
I 

I 

I I I I I I I I I I I I 

---------------------<~~~~ 
I I I I I I I I I I I I 

1tCDL i._____.i I 
I 

I I I I I I 

B Wla - - - -•: • I I t 
Row Active Read 

(A-Bank) (A-Bank) 

I I 

t 
Read 

(A-Bank) 

I 

t 
Write 

(A-Bank) 

t 
Write 

(A-Bank) 

*Note : 1. To write data before burst read ends, DOM should be asserted three cycle prior to write 

command to.avoid bus contention. 

Precharge 
(A-Bank) 

2. Row precharge will interrupt writing. Last data input, tRDL before Row precharge, will be written. 

3. DQM should mask invalid input data on precharge command cycle when asserting precharge 

before end of burst. Input data after Row precharge cycle will be masked internally. 

• : Don't care 

dfofi@» 
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TIMING DIAGRAM - II 

Page Read Cycle at Different Bank @Burst Length=4 

CLOCK 

CKE 

cs 

RAS 

CAS 

ADDR 

BA 

A1o/AP 

CL=2 

DQ 

CL=3 

DQM 

I *Note1' • 
I 
I I I I 

~~ 
I 
I • I 

I 
I I I 

~ 
I I 

i 
Row Active 

(A-Bank) 

I 

I I 

1 
Rowlctive 
(B-Bank) 

Read 
(A-Bank) 

I I I 

9,,,,,,,,,,,,,,,,,,,,,,,,,,,,± 

i 
Read 

(B-Bank) 

I I I 

I 

i 
Read 

(A-Bank) 

i 
Read 

(B-Bank) 

i 
Read 

(A-Bank) 

·*Note : 1. CS can be don't cared when RAS, CAS and WE are high at the clock high going dege. 

CMOSSDRAM 

*Note 2 
I 

I I I ---I I I 

I 

LU 
I I I I 

4m},,,,,,,,,,,j,,,,,,,,,,,, 

i 
Precharge 
(A-Bank) 

- : Don't care 

2. To interrupt a burst read by row precharge, both the read and the precharge banks must be the same. 

rtJMfJiiii> 
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TIMING DIAGRAM - II CMOSSDRAM 

Page Write Cycle at Different Bank @Burst Length=4 

:a ; 1 12 ;3 ;4 :s ;6 ;7 :a ;g :10 :11 rt2 :13 14 hs fo rt? ha ;19 
CLOCK 

CKE Hl~H 

cs 

RAS • * 1*Note21 
I I 

I I 

CAS ~ 
I ~,,,.. 

ADDR 

I 
I I I I I I I I 

BA a I - -
I I I I I 

A10/AP ~ ~ -I I I I I I 

DQ 

~ ~~ 
I tCDL1 I tRDL 

I I I I I I I 

WE -I .. Yd /m -I 
*Note 1 I I I I 

DQM I I -
i 

1 
t i t 

1 
Row Active Row Active Write Write Precharge 
(A-Bank) (B-Bank) (B-Bank) (A-Bank) (Both Banks) 

Write Write 
(A-Bank) (B-Bank) 

- : Don't care 

*Note: 1. To interrupt burst write by Row precharge, DQM should be asserted to mask invalid input data. 

2. To interrupt burst write by Row precharge, both the write and the precharge banks must be the same . 

• ,.t,'¥Jiiii» 
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TIMING DIAGRAM - II 

Read & Write Cycle at Different Bank@Burst Length=4 

CLOCK 

CKE 

Cs' 

RAS 

CAS 

ADDR 

BA 

A1o/AP 

CL=2 

DO 

WE 

DOM 

I • 
-I 

I 
I I I I 

~.s 

a 

I -I ,. 
t t 

Row Active Read 
(A-Bank) (A-Bank) l PrecLrge 

(A-Bank) 

Row Active 
(B-Bank) 

*Note: 1. tcoL should be met to complete write. 

df:l.fJiiii» 
ELECTRONICS 

I I 

I I I 

,,,,,,;,,,,,,,,,,,~,,, ,,,,+,,,+ 

w!lte 1 
(B-Bank) 

Row Active 
(A-Bank) 

CMOSSDRAM 

I I I I -I I I I I I 

'tCDL 1 *Note 1 
I I 

Read 
(A-Bank) 

- : Don't care 
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TIMING DIAGRAM - II 

Read & Write Cycle with Auto Precharge @Burst Length=4 

CLOCK 

CKE 

RAS ~~~'________l;ZiiW@~~_'._J 

ADDR 

BA 

A10/AP 

DQ 

CL=3 

DQM 

I 

I 
I 

~~~/ 
I I I I I 

I I I I I 

i 
Row Active 

(A-Bank) 

a 

I R!ad with 
Auto Precharge 

(A-Bank) 

Row Active 
(B-Bank) 

i 
Auto Precharge 

Start Point 
(A-Bank) 

w 

i 
Write with 

Auto Precharge 
(B-Bank) 

*Note : 1. tcoL should be controlled to meet minimum tRAS before internal precharge start. 

(In the case of Burst Length=1 & 2 and BRSW mode) 

ttm':filiil> 
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CMOSSDRAM 

I I 

t 
Auto Precharge 

Start Point 
(B-Bank) 

4 

- : Don't care 
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TIMING DIAGRAM - II CMOSSDRAM 

Clock Suspension & DQM Operation Cycle @CAS Latency=2, Burst Length=4 

CLOCK 

CKE 

ADDR 

BA 

A10/AP 

DQ 

DQM 

I I I I I I I 

~~@VM//&'Y?f//#//A 

t t 
Row Active Read 

t 
Clock 

Suspension 

*Note : 1 . DOM is needed to prevent bus contention. 

rttMfiliiiiP 
ELECTRONICS 

~SHZ I 
I 

t 
Read 

I 

tSHZ I 

*Ndte1 
I \lJh I I 

I 

T I t 1 
t 

Write Write 
Read DOM DOM DOM 

Write 
Clock 

Suspension -: Don't care 
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TIMING DIAGRAM - II CMOSSDRAM 

Read Interrupted by Precharge Command & Read Burst Stop Cycle @Burst Length=Full page 

CLOCK 

CKE 

ADDR 

BA 

A10/AP 

CL=2 

DQ 

CL=3 

DQM 

t t 

:10 11 ~2 

I I 
1 'Note21 

i t 
Row Active 

(A-Bank) 
Read 

(A-Bank) 
Burst Stop Read 

(A-Bank) 

*Note : 1. At full page mode, burst is end at the end of burst. So auto precharge is possible. 

2. About the valid DQs after burst stop, it is same as the case of RAS interrupt. 

Both cases are illustrated above timing diagram. See the label 1, 2 on them. 

But at burst write, Burst stop and RAS interrupt should be compared carefully. 

Refer the timing diagram of "Full page write burst stop cycle". 

3. Burst stop is valid at every burst length. 

tt:f:l.HIW" ELECTRONICS 

t 
Pre charge 
(A-Bank) 

I 1 

- : Don't care 
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TIMING DIAGRAM - II CMOSSDRAM 

Write Interrupted by Precharge Command & Write Burst Stop Cycle @ Burst Length=Full page 

CLOCK 

CKE 

RAS 

CAS 

ADDR 

BA 

A10/AP 

DQ 

WE 

DQM 

:o : 1 :2 :3 :4 :s :6 ;7 ;a ;g :10 :11 ~2 :13 14 

I 
I 
I 

HIGH 
I 

• 
• 

1
--

1tBDL I 
I I 
I I 

, 
rt: 

t t t 
Row Active Write Burst Stop Write 
(A-Bank) (A-Bank) (A-Bank) 

*Note : 1. At full page mode, burst is end at the end of burst. So auto precharge is possible. 

2. Data-in at the cycle of interrupted by precharge can not be written into the corresponding 

memory cell. It is defined by AC parameter of tRoL. 

DOM at write interrupted by precharge command is needed to prevent invalid write. 

hs 

DOM should mask invalid input data on precharge command cycle when asserting precharge 

before end of burst. Input data after Row precharge cycle will be masked internally. 

3. Burst stop is valid at every burst length. 

t11!fifiiiii> 
ELECTRONICS 

i6 ~7 ha 

I 

I_} I 

i.,._1tRDL 1 
1 •Note21 I 
I I I 

t 
Precharge 
(A-Bank) 

:19 

- : Don't care 
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TIMING DIAGRAM - II 

Burst Read Single bit Write Cycle @Burst Length=2 

CLOCK 

CKE 

cs 

RAS 

CAS 

ADDR 

BA 

A10/AP 

CL=2 

DQ 

CL=3 

DQM 

;o ; 1 

I I 
1'Note11 

I I 

a I 

-I 

I 

I 

B 
I 

Row Active 
(A-Bank) 

:2 ;3 4 ;5 ;6 ;7 

I 

~ 
I 

m I 

I 
I 

m I 

I 
I I 

s I • 
DAaO 

DAaO 

I I 

1 
Row lctivel 

(B-Bank) 

Write 

(A-Bank) Read with 

Auto Precharge 
(A-Bank) 

:a ;9 :10 :11 ~2 :13 14 h5 

l?H 

I 
'Note2 

I 
I I 

~ 
I 

t 
Row Active 
(A-Bank) 

DBcO 

1 
Write with 

Auto Precharge 
(B-Bank) 

i 
Read 

(A-Bank) 

*Note : 1. BRSW modes is enabled by setting Ag "High" at MRS (Mode Register Set). 

CMOSSDRAM 

i6 17 ha ;19 

I 

a 

t 
Precharge 
(A-Bank) 

- : Don· t Care 

At the BRSW Mode, the burst length at write is fixed to "1" regaredless of programmed burst length. 

2. When BRSW write command with auto precharge is executed, keep it in mind that tRAs should not be violated. 

Auto precharge is executed at the burst-end cycle, so in the case of B RSW write command, 

the next cycle starts the precharge. 

t1Mf1iiii» 
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TIMING DIAGRAM - II 

Active/Precharge Power Down Mode @CAS Latency=2, Burst Length=4 

CLOCK 

CKE 

ADDR 

BA 

A10/AP 

DQ 

: 0 : 1 : 2 : 3 : 4 : 5 : 6 :7 : 8 :9 :10 :11 ~2 

r\_J\_JU~L1 
I I I I I '*Note 2 I I JI 
I ~ I I I I I I I 

' ~~' ' : ' ' ,s;- ' •:sy-
1 *Note3

1 
I 

I 

I 
u~,~~~~~~~,--~~~__,.~ 

I 

CMOSSDRAM 

~5 16 ~7 ~8 

I 

I 

I~ 

I I .,., .. 
Jill 

DQM 

t 
Precharge 

Power-down 
Entry 

I I 

l#d!, I 

'ff I 

r RoLve 1 
Precharge Active 

Power-down Power-down 
Exit Entry 

t 
1 

Read 

Active 
Power-down 

Exit 

*Note : 1. Both banks should be in idle state prior to entering precharge power down mode. 

2. CKE should be set high at least 1 CLK + tss prior to Row active command. 

3. Can not violate minimum refresh specification. (64ms) 

diMJiiii> 
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t 
Precharge 

m: Don' tCare 
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TIMING DIAGRAM - II CMOSSDRAM 

Self Refresh Entry & Exit Cycle 

;o I 1 12 ;3 ;4 ;s ;6 ;7 ;a ;g :10 ;11 ~2 ;13 14 hs ia ~7 ~8 ;19 
ff 

CLOCK ~ 
*Ndte2 

I 

ff 
*Nc\te 6 

CKE I 

ff: I cs *Notes 
I 

RAS 
*No\e7 

I 

CAS -
ADDR 

BA 

A10/AP 

I I I 

DQ Hi~Z I ff Hl-z ff: 

WE -
DQM 

t t t 
Self Refresh Entry Self Refresh Exit Auto Refresh 

- : Don't care 

*Note : TO ENTER SELF REFRESH MODE 

1. CS, RAS & CAS with CKE should be low at the same clcok cycle. 

2. After 1 clock cycle, all the inputs including the system clock can be don't care except for CKE. 

3. The device remains in self refresh mode as long as CKE stays "Low''. 

cf.) Once the device enters self refresh mode, minimum tRAS is required before exit from self refresh. 

TO EXIT SELF REFRESH MODE 

4. System colck restart and be stable before returning CKE high. 

5. CS starts from high. 

6. Minimum tRFC is required after CKE going high to complete self refresh exit. 

7. 4K cycle of burst auto refresh is required before self refresh entry and after self refresh exit ifthe system uses burst refresh. 

•tMfiliii" ELECTRONICS 
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TIMING DIAGRAM - II CMOSSDRAM 

Mode Register Set Cycle Auto Refresh Cycle 

3 I 4 '5 6 7 8 9 '10 

CLOCK 
I I 

r\J\f\_J\_J 
I I ff I I I I I 

CKE 
'---~-...._~~IGH~:--~-~- ,___ _ _,___....__~IGH-':-----'----'--Jf : : 

I 
I I I I I 

JI~:~ ; ; :'-+-1: 
l*Note2 I 

1•Note3 1 

ff 
ADDR 

ff 

I I 

DQ 1Hi-Z 
I I I Hi-ZI ff 

WE 
I • 

DQM 

t t t t 
MRS New Auto Refresh New Command 

Command 

B : Don't care 

* Both banks precharge should be completed before Mode Register Set cycle and auto refresh cycle. 

MODE REGISTER SET CYCLE 

*Note : 1. CS, RAS, CAS, & WE activation at the same clock cycle with address key will set internal mode register. 
2. Minimum 2 clock cycles should be met before new RAS activation. 
3. Please refer to Mode Register Set table. 

eU:fJiiii» 
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KM44S 16030A 

4M x 4Bit x 4 Banks Synchronous DRAM 

FEATURES 
• JEDEC standard 3.3V power supply 

• LVTTL compatible with multiplexed address 

• Four banks operation 

• MRS cycle with address key programs 

-. CAS Latency (2 & 3) 

-. Burst Length (1, 2, 4, 8 & full page) 

-. Burst Type (Sequential & Interleave) 

• All inputs are sampled at the positive going edge of the system 

col ck 

• Burst Read Single-bit Write operation 

• DQM for masking 

• Auto & self refresh 

• 64ms refresh period (4K cycle) 

FUNCTIONAL BLOCK DIAGRAM 

Bank Select 

;;o 
m. ;;o 

;;o 0 
ii) 0 :!E (/) :!E :::r 0 

)> () (lJ CD 
a. 0 

c () 

a. =I: 0 
CLK ii) 

c 
~ a. 

::i ~ (/) ~ (/) 

ADD 
;;o 
CD 

(Q 
(ii" 

~ r r 
;;o () 
)> (lJ 
(/) ;;o 

(lJ 
c 
=I: 
~ 

LCKE 

LRAS LCBR LWE LCAS 

Timing Register 

i 
CLK CKE cs 

•1Mfiiiii» 
ELECTRONICS 

CMOSSDRAM 

GENERAL DESCRIPTION 
The KM44S16030A is 67,108,864 bits synchronous high data 

rate Dynamic RAM organized as 4 x 4, 194,304 words by 4 bits, 

fabricated with SAMSUNG's high performance CMOS technol

ogy. Synchronous design allows precise cycle control with the 

use of system clock 1/0 transactions are possible on every clcok 

cycle. Range of operating frequencies, programmable burst 

length and programmable latencies allow the same device to be 

useful for a variety of high bandwidth, high performance mem

ory system applications. 

ORDERING INFORMATION 

Part NO. MAX Freq; Interface Package 

KM44S 16030AT-G/F8 125MHz 54 
KM44S16030AT-G/F10 100MHz LVTTL TSOP(ll) 

KM44S 16030A T-G/F 12 83MHz 

--ill LWE 

Data Input Register 

LDQM 

4M x 4 0 (/) 
CD c 

4M x4 ::i -0 
(/) s. CD DQi 

4M x4 )> (lJ 

s: c 
=I: 

"'O ~ 4Mx4 

Column Decoder 

Latency & Burst Length 

Programming Register 

LWCBR LDQM 

DQM 

* Samsung Electronics reserves the right to 
change products or specification without 
notice. 
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KM44S16030A CMOSSDRAM 

PIN CONFIGURATION (TOP VIEW) 

0 
VDD 1 
N.C 2 

VDDQ 3 
N.C 4 

DQO 5 
Vssa 6 

N.C 7 
N.C 8 

VDDQ 9 
N.C 10 

DQ1 11 
Vssa 12 

N.C 13 
Voo 14 
N.C 15 
WE 16 

CAS 17 
RAS 18 
cs 19 

BAO 20 
BA1 21 

A10/AP 22 
AO 23 
A1 24 
A2 25 
A3 26 

VDD 27 

54 vss 
53 N.C 
52 VSSQ 
51 N.C 
50 DQ3 
49 VDDQ 
48 N.C 
47 N.C 
46 vssa 
45 N.C 
44 DQ2 
43 VDDQ 
42 N.C 
41 vss 
40 N.C/RFU 
39 DQM 
38 CLK 
37 CKE 
36 N.C 
35 A11 
34 A9 
33 AB 
32 A7 
31 A6 
30 A5 
29 A4 
28 Vss 

54PIN TSOP (II) 
(400mil x 875mil) 

(0.8 mm PIN PITCH) 

PIN FUNCTION DESCRIPTION 
, •.•..•••. ·]![-- >>< NAME ·--·--·--· [ ._ .. -.. -- INPUTFUNCTION 

-----
--· L .;.;:;.....,•-• ---•_----_ •-•- :.:.~ ·-··- ..... --"-.;.;:;, 

CLK System Clock Active on the positive going edge to sample all inputs. 

cs Chip Select 
Disables or enables device operation by masking or enabling all inputs except 
CLK, CKE and DQM 

Masks system colck to freeze operation from the next clock cycle. 

CKE Clock Enable CKE should be enabled at least one cycle prior to new command. 
Disable input buffers for power down in standby. 

Ao-A11 Address Row I column addresses are multiplexed on the same pins. 
Row address : RAo - RA11, column address : CAo - CAs 

BAo- BA1 Bank Select Address Selects bank to be activated during row address latch time. 
Selects bank for read/write during column address latch time. 

RAS Row Address Strobe Latches row addresses on the positive going edge of the CLK with RAS low. 
Enables row access & precharge. 

CAS Column Address Strobe Latches column addresses on the positive going edge of the CLK with CAS low. 
Enables column access. 

WE Write Enable Enables write operation and row precharge. 
Latches data in starting from CAS, WE active. 

DQM Data Input/Output Mask Makes data output Hi-Z, tsHz after the colck and masks the output. 
Blocks data input when DQM active. · 

DQo-3 Data Input/Output Data inputs/outputs are multiplexed on the same pins. 

VooNss Power SueJ!!y!Ground Power and_ground for the input buffers and the core logic. 

VooaNssa Data Output Power/Ground Isolated power supply and ground for the output buffers to provide improved noise 
immunity. 

N.C/RFU No Connection! 
This pin is recommended to be left No Connection on the device. 

Reserved for Future Use 

d'i'itJliii» 
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KM44S 16030A CMOS SDRAM 

ABSOLUTE MAXIMUM RATINGS 
j.:::,.::·: ': :·:·.: = .:. c---

I;_;_ -- Parameter2 
~;.;::_ ~ 

symf:lol -- ----
L _.:____:::_ ;.;::.Value,. 

~:..:::_ 
Unit 

Voltage on any pin relative to Vss V1N, VouT -1.0-4.6 v 
Voltage on Voo supply relative to Vss Voo, Vooa -1.0-4.6 v 
Storage temperature TSTG -55 - +150 oc 

Power dissipation Po 1 w 
Short circuit current las 50 mA 

Note: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are exceeded. 
Functional operation should be restricted to recommended operating condition. 
Exposure to higher than recommended voltage for extended periods of time could affect device reliability. 

DC OPERATING CONDITIONS 
Recommended operating conditions (Voltage referenced to Vss = OV, TA= 0 to 70°C) 

Parameter ···: :''.': 
_LSYT~ol Mini:.cc I 

·::.' Max _<Unit 
:·.·.: 

·:· L .;.;::.. --TY!) ·,,·<·: I ____.:__ ;_;_ L -'- :·:··· Note 
·. 

Supply voltage Voo, VDDQ 3.0 3.3 3.6 v 
Input logic high votlage VIH 2.0 3.0 Voo+0.3 v 
Input logic low voltage VIL -0.3 0 0.8 v 2 

Output logic high voltage VoH 2.4 v IOH = -2mA 

Output logic low voltage VOL 0.4 v IOL = 2mA 

Input leakage current llL -5 5 uA 3 

Output leakage current IOL -5 5 uA 4 

Note : 1. V1H(max) = 4.6V AC for pulse width s 10ns acceptable. 
2. V1L(min) = -1.5V AC for pulse width s 10ns acceptable. 
3. Any input OV s VIN s Voo + 0.3V, all other pins are not under test= OV. 
4. Dout is disabled, OV s VouT s Voo. 

CAPACITANCE (Voo = 3.3V, TA= 25°C, f = 1MHz) 

Parameter Unit 

Input capacitance (Ao -A11, BAo - BA1) CIN1 2 4 pF 

Input capacitance 
CIN2 2 4 pF 

(CLK, CKE, CS, RAS, CAS, WE & DQM) 

Data input/output capacitance (DQo - DQ3) COUT 2 5 pF 

411Mfiiiii» 
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KM44S16030A CMOSSDRAM 

DC CHARACTERISTICS 
(Recommended operating condition unless otherwise noted, TA= 0 to 70°C) 

r -,;<• 3 , <. sru·· >1>-c-.----->= U~·.··········.·.>······ ~ ., ~} F <--- 5 
LL······ T··-'--······• ... rif 

> •.•.. > -. •. I :"'7>< ·.·. >> .....• < ...... ·.•".: / •••••• i < .t L. I> jj:{\ • ~ ... I ,;;,~ 7c:~·>1.?·,.. • .,. 
< ~ //.:.cc_ _;c <I •. >< __:_:__ >}>./T ~L< >< -~ .. < '"" ·1<< IL_'>). 

Operating Current 
(One Bank Active) 

Precharge Standby Current 
in power-down mode 

Precharge Standby Current 
in non power-down mode 

Active Standby Current 
in power-down mode 

Active Standby Current 
in non power-down mode 
(One Bank Active) 

Operating Current 
(Burst Mode) 

Refresh Current 

Self Refresh Current 

lcc1 

lcc2P 

lcc2PS 

lcc2N 

lcc2NS 

lcc3PS 

lcc3NS 

ICC4 

Ices 

Ices 

Note : 1. Measured with outputs open. 

2. Refresh period is 64ms. 

3. KM44S 16030AT-G** 

4. KM44S16030AT-F** 

•1Mfi1iil" ELECTRONICS 

Burst Length =1 
tRCZtRC(min) 
loL= 0 mA 

CKEsV1L(max), tee= 15ns 

'CKE & CLKsV1L(max), tee= oo 

CKE2VIH(min), CS2VIH(min), tee= 15ns 
Input signals are changed one time during 30ns 

CKE2V1H(min), CLKsV1L(max), tee= 00 

Input signals are stable 

CKEsV1L(max), tee= 15ns 

CKE & CLKsV1L(max), tee= oo 

CKE2V1H(min), CSzV1H(min), tee= 15ns 
Input signals are changed one time during 30ns 

CKE2VIH(min), CLKSVIL(max), tee= 00 

Input signals are stable 

IOL = 0 mA 
Page Burst 
2 Banks activated 
tcco = 2CLKs 

tRe2tRc(min) 

CKEs0.2V 

3 

2 

125 110 95 mA 

2 
mA 

2 

30 

mA 

20 

8 
mA 

8 

45 mA 

30 mA 

175 140 120 

mA 

120 110 95 

210 mA 2 

3 mA 3 

500 uA 4 
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KM44S16030A CMOS SDRAM 

AC OPERATING TEST CONDITIONS (VDD = 3.3V±0.3V, TA= Oto 70°C) 

Unit 

Input levels (VihNil) 2.4 / 0.4 v 
Input timing measurement reference level 1.4 v 
Input rise and fall time tr/tf=1/1 ns 

Output timing measurement reference level 1.4 v 
Output load condition See Fig. 2 

l 3.3V 

:> 1200.Q 

;-1.4V 
,'> 

> 50.Q 

f VoH (DC) = 2.4V, IOH = -2mA 
Output O>----;e----- ------. VOL (DC) = 0.4V, IOL = 2mA Output o---@]2Jljil~wt9--f 

8709.450pF 

Ill// 

l 50pF 

(Fig. 1) DC Output Load Circuit (Fig. 2) AC Output Load Circuit 

OPERA TING AC PARAMETER 
(AC operating conditions unless otherwise noted) 

Ii} .. < ~y '• ... : "···I 1·:··· ·<·. / . :::. .. ··•·· · ··· ·.· v~rsion ···· ···· .. .. I ,> 
$ymbQI ...c:c2. -""-_::::. -::-.. ~·cc ~···· Unit Note ·•··~•."""en•-:•-• I 

_i_> .··~ ~ ·.·. 
~a 40 ~12 I .. 

..... 
Row active to row active delay tRRD(min) 16 20 24 ns 1 

RAS to CAS delay tRCD(min) 20 24 26 ns 1 

Row precharge time tRP(min) 20 24 26 ns 1 

tRAS(min) 48 50 60 ns 1 
Row active time 

tRAS(max) 100 us 

l @Operation tRC(min) 70 80 90 ns 1 
Row cycle time l @Auto refresh tRFC(min) 80 80 90 ns 1, 5 

Last data in to new col. address delay tCDL(min) 1 CLK 2 

Last data in to row precharge tRDL(min) 1 CLK 2 

Last data in to burst stop tBDL(min) 1 CLK 2 

Col. address to col. address delay tCCD(min) 1 CLK 3 

Number of valid 1 CAS latency=3 2 

output data 1 
ea 4 

CAS latency=2 1 

Note: 1. The minimum number of clock cycles is determined by dividing the minimum time required with clock cycle time 

and then rounding off to the next higher integer. 

2. Minimum delay is required to complete write. 

3. All parts allow every cycle column address change. 

4. In case of row precharge interrupt, auto precharge and read burst stop. 

5. A new command may be given tRFC after self refresh exit. 

•tMfi@IP 
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KM44S16030A 

AC CHARACTERISTICS (AC operating conditions unless otherwise noted) 

I >: :~-... Le•• <. L > t = > 1 IE / r·••::.:::::::·::::. L_>·:····<H ~771 I:::::•= ::/ 
I L · .. · ::·· .. ::::· 1 1r··>-~ _:___ / ...::.: _i/ : I< J: .~. 

.•···· <. >··.:·•· .--· . ( -r.•_ .••••• -•••• }Li••••: i•••'.,:~ JVl~:J I<: fVtirr < .;i 
:.:::::. 

CAS latency=3 8 10 
CLK cycle time tee 1000 1000 

CAS latency=2 12 13 

CLK to valid CAS latency=3 6 7 
output delay 

tSAe 
CAS latency=2 6 7 

Output data CAS latency=3 3 3 

hold time 
tOH 

CAS latency=2 3 3 

CLK high pulse width teH 3 3.5 

CLK low pulse width teL 3 3.5 

Input setup time tss 2 2.5 

Input hold time tSH 1 1 

CLK to output in Low-Z tSLZ 1 1 

CLK to output CAS latency=3 6 7 
in Hi-Z 

tSHZ 
CAS latency=2 6 7 

Note : 1. Parameters depend on programmed CAS latency. 

2. If clock rising time is longer than 1 ns, (tr/2-0.5)ns should be added to the parameter. 

3. Assumed input rise and fall time (tr & tf)=1 ns. 

If tr & tf is longer than 1 ns, transient time compensation should be considered, 

i.e., [(tr+ tf)/2-1]ns should be added to the parameter. 

ttMfl'W• 
ELECTRONICS 

I:::>·••~< ::>. 

12 

15 

3 

3 

4 

4 

3 

1 

1 

CMOS SDRAM 

;::.:7::.;:>::<::: ·:.: .. i1S1.•:•.:::• No;e < : ...:l: 1: :ilft .:·: ·: 

I ".".'~,~~ ...... /.·•> < > 2 > > 
1000 ns 1 

8 
ns 1, 2 

8 

ns 2 

ns 3 

ns 3 

ns 3 

ns 3 

ns 2 

8 
ns 

8 
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KM44S16030A CMOSSDRAM 

FREQUENCY vs. AC PARAMETER RELATIONSHIP TABLE 

KM44S16030A T-8 (Unit : number of clock) 

125MHz (8.0ns) 3 9 6 3 2 3 

100MHz (10.0ns) 3 7 5 2 2 2 

83MHz (12.0ns) 2 6 4 2 2 2 

75MHz (13.0ns) 2 6 4 2 2 2 

66MHz (15.0ns) 2 5 4 2 2 2 

KM44516030AT-10 (Unit : number of clock) 

ti'tc tRA.s 

I sons .••.sons ·2·4·.. . 2·on· s· .·•. . ..... •.2 •. ·.··4•. ·.· .• ·n•.·.· •. ·.s.·.·.•.· I 10. . . . . 1•0· ·n· s· 1· o· ·.·.· • 
I..:::. .. ns ·.·· ·•·• . . }'.5 i .· .. ·•.· ns .·~ 

100MHz (10.0ns) 3 8 5 3 2 3 1 1 

83MHz (12.0ns) 3 7 5 2 2 2 

75MHz (13.0ns) 2 6 4 2 2 2 

66MHz (15.0ns) 2 6 4 2 2 2 

60MHz (16.7ns) 2 5 3 2 2 2 

KM44S 16030A T-12 (Unit: number of clock) 
-cc F 

tcOL ,... tRDL 
.. 

12ns 12ns 

r······ •·· ···.··· 
Frequency 

.... . .... 
I> CAS • •·•···.· ..... JRc; t . tRAS I tRP 

Latency sons F sons F 26ns 

= = 
L }RR.[) tR.co • •. •·· tcco 
t 
7 24~~ .• 1 26ns ~ .1 12ns · ·' 

83MHz (12.0ns) 3 8 5 3 2 3 

75MHz (13.0ns) 3 7 5 2 2 2 

66MHz (15.0ns) 2 6 4 2 2 2 

60MHz (16.?ns) 2 6 4 2 2 2 

SOMHz (20.0ns) 2 5 3 2 2 2 

d!:i:filJiliP 
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KM44S16030A CMOSSDRAM 

SIMPLIFIED TRUTH TABLE 

Register Mode Register Set 

Auto Refresh 

Refresh Self 
Entry 

Refresh Exit 

Bank Active & Row Addr. 

Read & Auto Precharge Disable 

Column Address Auto Precharge Enable 

Write & Auto Precharge Disable 

Column Address Auto Precharge Enable 

Burst Stop 

Bank Selection 
Precharge 

All Banks 

Clock Suspend or 
Active Power Down 

Entry 

Exit 

Entry 

H x L 

H 
H L 

L 

L 
L H 

H 

H x L 

H x L 

H x L 

H x L 

H x L 

H 
H L 

L 

L H x 
H 

H L 
L 

L L L x 

L L H x 

H H H x 
x x x 
L H H x 

H L H x 

H L L x 

H H L x 

L H L x 

x x x x 
v v v 
x x x x 
x x x x 
H H H 

Precharge Power Down Mode 1------+-----+---+---t---1---+----11-----1 
H x x x 

Exit L H x 
L v v v 

DQM H x v 
H x x x 

No Operation Command H x x 
L H H H 

OPCODE 1, 2 

3 
x 

3 

3 
x 

3 

v Row Address 

L Column 4 v Address 

H (Ao-Aa) 4, 5 

L Column 4 v Address 

H (Ao-Aa) 4, 5 

x 6 

v L x 
x H 

x 

x 

x 7 

x 

(V=Valid, X=Don' t Care, H=Logic High, L=Logic Low) 

Note : 1. OP Code : Operand Code 

Ao - A11 & BAo - BA1 : Program keys. (@MRS) 
2. MRS can be issued only at all banks precharge state. 

A new command can be issued after 2 CLK cycles of MRS. 
3. Auto refresh functions are as same as CSR refresh of DRAM. 

The automatical precharge without row precharge command is meant by "Auto". 

Auto/self refresh can be issued only at all banks precharge state. 

4. BAo - BA1 : Bank select addresses. 
If both BAo and BA1 are "Low'' at read, write, row active and precharge, bank A is selected. 

If both BAo is "Low'' and BA1 is "High" at read, write, row active and precharge, bank 8 is selected. 
If both BAo is "High" and BA1 is "Low'' at read, write, row active and precharge, bank C is selected. 
If both BAo and BA1 are "High" at read, write, row active and precharge, bank Dis selected. 

If A10/AP is "High" at row precharge, BAo and BA1 is ignored and all banks are selected. 
5. During burst read or write with auto precharge, new read/write command can not be issued. 

Another bank read/write command can be issued after the end of burst. 

New row active of the assoiated bank can be issued at tRP after the end of burst. 
6. Burst stop command is valid at every burst length. 

7. DQM sampled at positive going edge of a CLK and masks the data-in atthe very CLK (Write DQM latency is 0), 
but makes Hi-Z state the data-out of 2 CLK cycles after. (Read DQM latency is 2) 

ttiJ:':fiiiiliP 
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KM48S8030A 

2M x BBit x 4 Banks Synchronous DRAM 

FEATURES 
• JEDEC standard 3.3V power supply 
• LVTTL compatible with multiplexed address 
• Four banks operation 
• MRS cycle with address key programs 

-. CAS Latency (2 & 3) 
-. Burst Length (1, 2, 4, 8 & full page) 
-. Burst Type (Sequential & Interleave) 

• All inputs are sampled at the positive going edge of the system 

col ck 
• Burst Read Single-bit Write operation 
• DQM for masking 
• Auto & self refresh 
• 64ms refresh period (4K cycle) 

FUNCTIONAL BLOCK DIAGRAM 

Bank Select 

;;o 
m. ;;o 

;;o 0 a; 0 :::: (/l :::: 0 =1" 
)> () CD ()) 

c.. c: 0 
c.. 0 =ll 0 

CLK a; c: !!? c.. 
::l !!? (/l ~ (/l 

ADD 
;;o 
(I) 
cc 
!e: 
~ r r 

;;o () 
)> CD 
(/) ;;o 

CD 
c: 
=ll 
!!? 

LCKE 

LRAS LCBR LWE LCAS 

Timing Register 

i 
CLK CKE cs 

rtt:!:':fiiiii» 
ELECTRONICS 

CMOSSDRAM 

GENERAL DESCRIPTION 
The KM48S8030A is 67,108,864 bits synchronous high data 

rate Dynamic RAM organized as 4x2,097,152 words by 8 bits, 

fabricated with SAMSUNG's high performance CMOS technol

ogy. Synchronous design allows precise cycle control with the 

use of system clock 1/0 transactions are possible on every clcok 

cycle. Range of operating frequencies, programmable burst 

length and programmable latencies allow the same device to be 

useful for a variety of high bandwidth, high performance mem

ory system applications. 

ORDERING INFORMATION 

ParfNO. MAX Freq; Interface package 

KM48S8030AT-G/F8 125MHz 54 
KM48S8030AT-G/F10 100MHz LVTTL TSOP(ll) 

KM48S8030AT-G/F 12 83MHz 

-1 LWE 

Data Input Register 

LDQM 

2Mx 8 
0 (/) 

()) c: 
2Mx 8 ::l -0 

(/l ~ DQi ()) 

2M x 8 )> CD 
c: :s: =ll 

"U !!? 2M x 8 

Column Decoder 

Latency & Burst Length 

Programming Register 

LWCBR LDQM 

DQM 

* Samsung Electronics reserves the right to 
change products or specification without 
notice. 
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KM48S8030A CMOSSDRAM 

PIN CONFIGURATION (TOP VIEW) 

Voo 1 
DQO 2 

Vooa 3 
N.C 4 

DQ1 5 
Vssa 6 

N.C 7 
DQ2 8 

Vooa 9 

0 

N.C 10 
DQ3 11 
Vssa 12 

N.C 13 
Voo 14 
N.C 15 
WE 16 

CAS 17 
RAS 18 
cs 19 

BAO 20 
BA1 21 

A10/AP 22 
AO 23 
A1 24 
A2 25 
A3 26 

Voo 27 

54 Vss 
53 DQ7 
52 Vssa 
51 N.C 
50 DQ6 
49 Vooa 
48 N.C 
47 DQ5 
46 Vssa 
45 N.C 
44 DQ4 
43 Vooa 
42 N.C 
41 Vss 
40 N.C/RFU 
39 DQM 
38 CLK 
37 CKE 
36 N.C 
35 A11 
34 A9 
33 A8 
32 A7 
31 A6 
30 AS 
29 A4 
28 Vss 

54PIN TSOP (II) 
(400mil x 875mil) 

(0.8 mm PIN PITCH) 

PIN FUNCTION DESCRIPTION 

•.•.. ·. PIN __ ...... 

•·•••• > ··••· 
NAME 

.... · 

CLK System Clock 

cs Chip Select 

CKE Clock Enable 

Ao-A11 Address 

BAo- BA1 Bank Select Address 

RAS Row Address Strobe 

CAS Column Address Strobe 

WE Write Enable 

DQM Data Input/Output Mask 

DQo-1 Data Input/Output 

VooNss Power Supply/Ground 

VooaNssa Data Output Power/Ground 

N.C/RFU No Connection/ 
Reserved for Future Use 

•11l111H11!1' 
ELECTRONICS 

L ·.. ..•... .. ... ~ INPUTFUNCTION 
• 

Active on the _Q_ositive going edge to sample all inputs. 

Disables or enables device operation by masking or enabling all inputs except 
CLK, CKE and DQM 

Masks system colck to freeze operation from the next clock cycle. 
CKE should be enabled at least one cycle prior to new command. 
Disable input buffers for power down in standby. 

Row I column addresses are multiplexed on the same pins. 
Row address: RAo - RA11, column address: CAo - CAs 

Selects bank to be activated during row address latch time. 
Selects bank for read/write during column address latch time. 

Latches row addresses on the positive going edge of the CLK with RAS low. 
Enables row access & precharge. 

Latches column addresses on the positive going edge of the CLK with CAS low. 
Enables column access. 

Enables write operation and row precharge. 
Latches data in starting from CAS, WE active. 

Makes data output Hi-Z, tsHz after the colck and masks the output. 
Blocks data input when DQM active. 

Data inputs/outputs are multiplexed on the same pins. 

Power and ground for the input buffers and the core logic. 

Isolated power supply and ground for the output buffers to provide improved noise 
immunity. 

This pin is recommended to be left No Connection on the device. 
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KM48S8030A CMOSSDRAM 

ABSOLUTE MAXIMUM RATINGS 

Voltage on any pin relative to Vss VIN, VOUT -1.0-4.6 v 
Voltage on Voo supply relative to Vss Voo, VDDQ -1.0-4.6 v 
Storage temperature TSTG -55 - +150 

Power dissipation Po w 
Short circuit current los 50 mA 

Note: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are exceeded. 
Functional operation should be restricted to recommended operating condition. 
Exposure to higher than recommended voltage for extended periods of time could affect device reliability. 

DC OPERATING CONDITIONS 
Recommended operating conditions (Voltage referenced to Vss = OV, TA= Oto 70°C} 

I••·····•· > 
: •/·~·~········· :•c•··.: •. ••I SYrt\bbt ............ : ....•.••.•...... Min [····~ · ......... l'v1a~ ·.·.····· •··.··~ Note L=- ±' ~ 

-,,-:..:::_ ••... ·.····__:_J L ~ +s ··•·.···I 1.... ···:.::...::::.. 
Supply voltage Voo, VDDQ 3.0 3.3 3.6 v 
Input logic high votlage VIH 2.0 3.0 Voo+0.3 v 1 

Input logic low voltage VIL -0.3 0 0.8 v 2 

Output logic high voltage VoH 2.4 - - v loH =-2mA 

Output logic low voltage VOL - - 0.4 v loL =2mA 

Input leakage current llL -5 - 5 uA 3 

Output leakage current IOL -5 - 5 uA 4 

Note: 1. V1H(max) = 4.6V AC for pulse width s: 10ns acceptable. 
2. VIL( min)= -1.5V AC for pulse width s: 1 Ons acceptable. 
3. Any input OV s: V1N s: Voo + 0.3V, all other pins are not under test= OV. 
4. Dout is disabled, ovs: VouT s: Voo. 

CAPACITANCE (Voo = 3.3V, TA= 25°C, f = 1MHz) 

Input capacitance (Ao -A11, BAo - BA1) CIN1 2 4 pF 

Input capacitance 
CIN2 2 4 pF 

(CLK, CKE, CS, RAS, CAS, WE & DQM) 

Data input/output capacitance (DQo - 007) COUT 2 5 pF 

tJMHllii" 
ELECTRONICS 
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KM48S8030A 

Operating Current 
(One Bank Active) 

Precharge Standby Current 
in power-down mode 

Precharge Standby Current 
in non power-down mode 

Active Standby Current 
in power-down mode 

Active Standby Current 
in non power-down mode 
(One Bank Active) 

Operating Current 
(Burst Mode) 

Refresh Current 

Self Refresh Current 

lcc1 

lcc2P 

lcc2PS 

lce2N 

lce2NS 

ICC3P 

ICC3PS 

lce3N 

lce3NS 

lce4 

Ices 

Ices 

Note : 1. Measured with outputs open. 

2. Refresh period is 64ms. 

3. KM48S8030AT-G** 

4. KM48S8030AT-F** 

t1'1f:fiiiii> 
ELECTRONICS 

Burst Length =1 
tRCZtRc(min) 
loL= O mA 

CKEsV1L(max), tee= 15ns 

CKE & CLKSVIL(max), tee= 00 

CKE2V1H(min), CS2VIH(min), tee= 15ns 
Input signals are changed one time during 30ns 

CKE~VIH(min), CLKSVIL(max), tee= 00 

Input signals are stable 

CKEsV1L(max), tee= 15ns 

CKE & CLKSVIL(max), tee= 00 

CKE2VIH(min), CS2V1H(min), tee= 15ns 
Input signals are changed one time during 30ns 

CKE2VIH(min), CLKSVIL(max), tee= 00 

Input signals are stable 

loL = 0 mA 
Page Burst 
2 Banks activated 
tcco = 2CLKs 

tRc~tRc(min) 

CKEs0.2V 

3 

2 

CMOSSDRAM 

130 115 95 mA 

2 
mA 

2 

30 

mA 

20 

8 
mA 

8 

45 mA 

30 mA 

185 150 125 

mA 1 

125 115 100 

210 mA 2 

3 mA 3 

500 uA 4 
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KM48S8030A 

AC OPERATING TEST CONDITIONS (VDD = 3.3V±0.3V, TA= Oto 70°C) 

F? ""7 ~ 

Parameter 
~ .7 ··.· .·~ 

Value I . :• .. c.:_~ 2 ... ~ c.:_ ..:... ··_:_ 

Input levels (VihNil) 2.4 I 0.4 

Input timing measurement reference level 1.4 

Input rise and fall time tr/tf=1/1 

Output timing measurement reference level 1.4 

Output load condition See Fig. 2 

l 3.3V 

;> 1200.Q 

CMOS SDRAM 

:c , ..•.•. 
····~ Uri it 

v 
v 
ns 

v 

J Vlt:1.4V 

<: 50.Q 

f VoH (DC) = 2.4V, loH = -2mA 
Output C>------41------ ------... VOL (DC) = 0.4V, IOL = 2mA Output o---@lfil]ji~[QilifD--f 

450pF r 50pF 870.Q 

11 

(Fig. 1) DC Output Load Circuit (Fig. 2) AC Output Load Circuit 

OPERATING AC PARAMETER 
(AC operating conditions unless otherwise noted) 

r 7 

-- . ...; 
•·.•· < •·· 

········ 

.. 
.·· .. ·•· •. 1 

" ·.·.: 
;:••····· .>•·0 > I 

. , .·7 ~ . 

I .···· 
... r SYrnt:>ot ·:: . .__V~rs19n ·~ ...:... 

~-- . ....- Unit l\lote·····•···• . .. I . / .... I 
•.·.· 

······. ·:.: 
······ 

.. :• ...:... .I~~ .. . ~10 ~ ::+ .·.:: ·.•·• > !·········· ... ·. : .. :•: :·· I····~ ... · 
...:... 

Row active to row active delay tRRD(min) 16 20 24 ns 1 

RAS to CAS delay tRCD(min) 20 24 26 ns 1 

Row precharge time tRP(min) 20 24 26 ns 1 

tRAS(min) 48 50 60 ns 1 
Row active time 

tRAS(max) 100 us 

T @Operation tRC(min) 70 80 90 ns 1 
Row cycle time l @Auto refresh tRFC(min) 80 80 90 ns 1, 5 

Last data in to new col. address delay tCOL(min) 1 CLK 2 

Last data in to row precharge tROL(min) 1 CLK 2 

Last data in to burst stop tBDL(min) 1 CLK 2 

Col. address to col. address delay tccD(min) 1 CLK 3 

Number of valid 1 CAS latency=3 2 

output data ea 4 
CAS latency=2 1 

Note: 1. The minimum number of clock cycles is determined by dividing the minimum time required with clock cycle time 

and then rounding off to the next higher integer. 

2. Minimum delay is required to complete write. 

3. All parts allow every cycle column address change. 

4. In case of row precharge interrupt, auto precharge and read burst stop. 

5. A new command may be given tRFC after self refresh exit. 

•t:!:i:fiijiliP 
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KM48S8030A 

AC CHARACTERISTICS (AC operating conditions unless otherwise noted) 

/<. • .... / 1.:/ T ••• ........ .\\\ 
y·•·: / r"' <. ) TI········ ./ ... /. )i?Y••77'I/ ..... 

•• > < / >>i r .. ::.>>•«•·>·•··············· .. ::· ..... I } 2:ii_ l'.::.)~'' <" 
l• 

8 10 
CLK cycle time 

CAS latency=3 
tee 1000 1000 

CAS latency=2 12 13 

CLK to valid CAS latency=3 6 7 
output delay 

tSAe 
CAS latency=2 6 7 

Output data CAS latency=3 3 3 

hold time 
tOH 

CAS latency=2 3 3 

CLK high pulse width teH 3 3.5 

CLK low pulse width teL 3 3.5 

Input setup time tss 2 2.5 

Input hold time tSH 1 1 

CLK to output in Low-Z tSLZ 1 1 

CLK to output CAS latency=3 6 7 
in Hi-Z 

tSHZ 
CAS latency=2 6 7 

Note: 1. Parameters depend on programmed CAS latency. 

2. If clock rising time is longer than 1 ns, (tr/2-0.5)ns should be added to the parameter. 

3. Assumed input rise and fall time (tr & tf)=1ns. 

If tr & tf is longer than 1 ns, transient time compensation should be considered, 

i.e., [(tr+ tf)/2-1]ns should be added to the parameter. 

t11Ji'ifiliW> 
ELECTRONICS 
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KM48S8030A 

FREQUENCY vs. AC PARAMETER RELATIONSHIP TABLE 

KM4858030A T-8 
. > ••.. 

Fr~qu~ncy 

__::_·.__::_ 

125MHz (8.0ns) 

100MHz (10.0ns) 

83MHz (12.0ns) 

75MHz (13.0ns) 

66MHz (15.0ns) 

KM4858030AT-1 O 
I• ·•. •• 

Freq~ency 

~~ ...::..::___ 

100MHz (10.0ns) 

83MHz (12.0ns) 

75MHz (13.0ns) 

66MHz (15.0ns) 

60MHz (16.7ns) 

KM4858030AT-12 
. . :·· . 

1 Frequency 
L·:.::c. ··. ··:. 

83MHz (12.0ns) 

75MHz (13.0ns) 

66MHz (15.0ns) 

60MHz (16.7ns) 

50MHz (20.0ns) 

I 

3 9 

3 7 

2 6 

2 6 

2 5 

C-:7 l 
CAs.· l t~c 

: l.atency 1 ·- sons ·•·· · 
·.·· . •·. 

3 8 

3 7 

2 6 

2 6 

2 5 

··c~ 
~ 

tRC 

Latency ... ·.·J -::- 90115 ..... 
··~. •..::c::_ .. ~ 

3 8 

3 7 

2 6 

2 6 

2 5 

•l11M11iii" ELECTRONICS 

. 

.·.· I• tR:cll tRAs tRP. tRRD · ..• 
I 

20ns r···· .. 16ns 20ns 
.·. 

-'-48ns l·c.:... 

6 3 2 3 

5 2 2 2 

4 2 2 2 

4 2 2 2 

4 2 2 2 

tRAs tRP 

50ns 
. · ... ·2af1s I 20ns • ··•· 24115 .· 

5 3 2 3 

5 2 2 2 

4 2 2 2 

4 2 2 2 

3 2 2 2 

tRAS ··_.::_.c .tRP 

eons 
L 

26ns 

5 3 2 3 

5 2 2 2 

4 2 2 2 

4 2 2 2 

3 2 2 2 

CMOSSDRAM 

(Unit : number of clock) 

tcco tcoL I tRDL 
. 

~ ~~s _J 811s · I Oris 

1 

(Unit : number of clock) 

tcCt>--- tcC>L ·• · tRCll. . •·• 

1Qms 1 JOns .. ·.·. 10ns'< 

1 1 

(Unit: number of clock) 
.. 

~· tCOL ~tROL 

12ns 
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KM48S8030A CMOSSDRAM 

SIMPLIFIED TRUTH TABLE 

Register Mode Register Set 

Auto Refresh 

Refresh Self 
Entry 

Refresh Exit 

Bank Active & Row Addr. 

Read & Auto Precharge Disable 
Column Address 

Auto Precharge Enable 

Write & Auto Precharge Disable 

Column Address Auto Precharge Enable 

Burst Stop 

Bank Selection 
Precharge 

All Banks 

Clock Suspend or 
Active Power Down 

Entry 

Exit 

Entry 

H x 
H 

H 
L 

L H 

H x 

H x 

H x 

H x 

H x 

H L 

L H 

H L 

L L L L x 

L L L H x 

L H H H x 
H x x x 
L L H H x 

L H L H x 

L H L L x 

L H H L x 

L L H L x 

H x x x x 
L v v v 
x x x x x 
H x x x x 
L H H H 

Precharge Power Down Mode 1------+-------1f-----+--f----+------1f---+----1 

H x x x 
Exit L H x 

L v v v 
DQM H x v 

H x x x 
No Operation Command H x x 

L H H H 

OPCODE 1, 2 

3 x 
3 

3 x 
3 

v Row Address 

L Column 4 v Address 

H (Ao-As) 4,5 

L Column 4 v Address 

H (Ao-As) 4, 5 

x 6 

v L x 
x H 

x 

x 

x 7 

x 

(V=Valid, X=Don' t Care, H=Logic High, L=Logic Low) 

Note : 1. OP Code : Operand Code 
Ao -A11 & BAo - BA1 : Program keys. (@MRS) 

2. MRS can be issued only at all banks precharge state. 
A new command can be issued after 2 CLK cycles of MRS. 

3. Auto refresh functions are as same as CBR refresh of DRAM. 
The automatical precharge without row precharge command is meant by "Auto". 
Auto/self refresh can be issued only at all banks precharge state. 

4. BAo - BA1 : Bank select addresses. 
If both BAo and BA1 are "Low" at read, write, row active and precharge, bank A is selected. 
If both BAo is "Low'' and BA1 is "High" at read, write, row active and precharge, bank Bis selected. 
If both BAo is "High" and BA1 is "Low'' at read, write, row active and precharge, bank C is selected. 
If both BAo and BA1 are "High" at read, write, row active and precharge, bank D is selected. 
If A10/AP is "High" at row precharge, BAo and BA1 is ignored and all banks are selected. 

5. During burst read or write with auto precharge, new read/write command can not be issued. 
Another bank read/write command can be issued after the end of burst. 
New row active of the assoiated bank can be issued at tRP after the end of burst. 

6. Burst stop command is valid at every burst length. 
7. DQM sampled at positive going edge of a CLK and masks the data-in at the very CLK (Write DOM latency is 0), 

but makes Hi-Z state the data-out of 2 CLK cycles after. (Read DQM latency is 2) 

ttm'AJihi» 
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KM416S4030A 

1 M x 16Bit x 4 Banks Synchronous DRAM 

FEATURES 
• JEDEC standard 3.3V power supply 
• LVTTL compatible with multiplexed address 
• Four banks operation 
• MRS cycle with address key programs 

-. CAS Latency (2 & 3) 
-. Burst Length (1, 2, 4, 8 & full page) 
-. Burst Type (Sequential & Interleave) 

• All inputs are sampled at the positive going edge of the system 

col ck 
• Burst Read Single-bit Write operation 
• DQM for masking 
• Auto & self refresh 
• 64ms refresh period (4K cycle) 

FUNCTIONAL BLOCK DIAGRAM 

CMOSSDRAM 

GENERAL DESCRIPTION 
The KM416S4030A is 67, 108,864 bits synchronous high data 

rate Dynamic RAM organized as 4 x 1,048,576 words by 16 

bits, fabricated with SAMSUNG's high performance CMOS 
technology. Synchronous design allows precise cycle control 

with the use of system clock 1/0 transactions are possible on 
every clcok cycle. Range of operating frequencies, programma

ble burst length and programmable latencies allow the same 
device to be useful for a variety of high bandwidth, high perfor

mance memory system applications. 

ORDERING INFORMATION 

Part NO . MAX.freq. Interface package 
KM416S4030AT-G/F8 125MHz 54 
KM416S4030A T-G/F 10 100MHz LVTTL TSOP(ll) 

KM416S4030A T-G/F 12 83MHz 

C5 LWE 

Data Input Register i-.---- ~ 
'--------..-------~ a 

LDQM 

Bank Select 

;o 

m. ;o 
CD 0 
(/) :E ::;,-

l> () CD 
a. c 
a. 0 =II CLK Cii 

c m ::i 
(/) 

m-(/) 

ADD 
;o 
CD 

(Q 
(ii" 

m- r r 
;o () 
l> CD 
(f) ;o 

LCKE 

LRAS LCBR 

i 
CLK CKE cs 

•1itnf1iiii» 
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;o 
0 
:E 
0 
CD 
() 
0 
a. 
m 

CD 
c 

~ 

LWE LCAS 

Timing Register 

1M x 16 
(f) 

1M x 16 
CD 
::I 
(/) 

CD 

1M x 16 l> s: 
1M x 16 

"'O 

Column Decoder 

Latency & Burst Length 

Programming Register 

LWCBR 

WE L(U)DQM 

Q_ 

0 
c 
.g 

f------~ s. 
CD 
c 

~ 

LDQM 

DQi 

* Samsung Electronics reserves the right to 
change products or specification without 
notice. 
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KM416S4030A CMOSSDRAM 

PIN CONFIGURATION (TOP VIEW) 

0 
Voo 1 54 Vss 

DOO 2 53 D015 
VDDQ 3 52 VSSQ 
D01 4 51 DQ14 
D02 5 50 DQ13 

VSSQ 6 49 VDDQ 
D03 7 48 D012 
D04 8 47 DQ11 

VDDQ 9 46 VSSQ 
D05 10 45 D010 
D06 11 44 DQ9 
Vs so 12 43 VDDQ 
D07 13 42 D08 
VDD 14 41 Vss 

LDOM 15 40 N.C/RFU 
WE 16 39 UDOM 

CAS 17 38 CLK 
RAS 18 37 CKE 
cs 19 36 N.C 

BAO 20 35 A11 
BA1 21 34 A9 

A10/AP 22 33 A8 
AO 23 32 A7 
A1 24 31 A6 
A2 25 30 A5 

54PIN TSOP (II) 
A3 26 29 A4 

Voo 27 28 Vss (400mil x 875mil) 
(0.8 mm PIN PITCH) 

PIN FUNCTION DESCRIPTION 

PIN 
.... ·: 

·•· NAME ······· . 

I> ::-~ ~ .... -c- ...,..,. c:: ·> ...... ·· .•• . ... •· . ·• .:· •.. ·: .:.:· .•. : ..•. ·2-
• .. :I ... 

······· 
> • ••. JNPUTFUNCTION __;_ _;:_ _;:_ · .. ~ 

CLK System Clock Active on the _Qositive going edge to sample all i~uts. 

cs Chip Select 
Disables or enables device operation by masking or enabling all inputs except 
CLK, CKE and L(U)DQM 

Masks system colck to freeze operation from the next clock cycle. 

CKE Clock Enable CKE should be enabled at least one cycle prior to new command. 
Disable input buffers for power down in standby. 

Ao-A11 Address 
Row I column addresses are multiplexed on the same pins. 
Row address: RAo - RA11, column address: CAo - CA7 

BA0-BA1 Bank Select Address Selects bank to be activated during row address latch time. 
Selects bank for read/write during column address latch time. 

RAS Row Address Strobe Latches row addresses on the positive going edge of the CLK with RAS low. 
Enables row access & precharge. 

CAS Column Address Strobe Latches column addresses on the positive going edge of the CLK with CAS low. 
Enables column access. 

WE Write Enable Enables write operation and row precharge. 
Latches data in starting from CAS, WE active. 

L(U)DQM Data Input/Output Mask 
Makes data output Hi-Z, tsHz after the colck and masks the output. 
Blocks data input when L(U)DOM active. 

DOo-15 Data Input/Output Data inputs/outputs are multiplexed on the same pins. 

VooNss Power Sl.!J!E!jtlGround Power and ground for the in_put buffers and the core logic. 

VoooNsso Data Output Power/Ground Isolated power supply and ground for the output buffers to provide improved noise 
immunity. 

N.C/RFU No Connection! This pin is recommended to be left No Connection on the device. 
Reserved for Future Use 

ttMfJiliiiP 
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KM416S4030A CMOSSDRAM 

ABSOLUTE MAXIMUM RATINGS 

Unit 

Voltage on any pin relative to Vss VIN, VOUT -1.0 - 4.6 v 
Voltage on Yoo supply relative to Vss Voo, Vooo -1.0 - 4.6 v 
Storage temperature TsTG -55 - +150 

Power dissipation Po w 
Short circuit current los 50 mA 

Note: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are exceeded. 
Functional operation should be restricted to recommended operating condition. 
Exposure to higher than recommended voltage for extended periods of time could affect device reliability. 

DC OPERATING CONDITIONS 
Recommended operating conditions (Voltage referenced to Vss = OV, TA= 0 to 70°C) 

I ---:-7 ~ ::. ·:·::::·· c:;:·:c:.:::.:/7 c:.::: ::.::.:<:<:::.·:·:.::.:)I>:: 
1__ l\Ji""V•··::••< >•:::.·,:;::\:; : ·.· ::·I . 

:..=• > Li ·:···::~. :::;::Zl_.:: 22:. c::c: c::c: ~::::·:··1 :·::::· -"- NQt~ __::.; 

Supply voltage Voo, Vooo 3.0 3.3 3.6 v 
Input logic high votlage VIH 2.0 3.0 Voo+0.3 v 1 

Input logic low voltage VIL -0.3 0 0.8 v 2 

Output logic high voltage VoH 2.4 - - v loH = -2mA 

Output logic low voltage VOL - - 0.4 v IOL = 2mA 

Input leakage current hL -5 - 5 uA 3 

Output leakage current IOL -5 - 5 uA 4 

Note : 1. V1H( max) = 4. 6V AC for pulse width :S 1 Ons acceptable. 
2. V1L(min) = -1.SV AC for pulse width :S 10ns acceptable. 
3. Any input OV :S VIN s Voo + 0.3V, all other pins are not under test= OV. 
4. Dout is disabled, OV :S VouT :S Voo. 

CAPACITANCE (Voo = 3.3V, TA= 25·c, f = 1MHz) 

Input capacitance (Ao -A11, BAo - BA1) CIN1 2 4 pF 

Input capacitance 
CIN2 2 4 pF 

(CLK, CKE, CS, RAS, CAS, WE & L(U)DQM) 

Data input/output capacitance (DQo - DQ1s) COUT 2 5 pF 

•liJ:WiliiilP 
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KM416S4030A CMOSSDRAM 

DC CHARACTERISTICS 
(Recommended operating condition unless otherwise noted, TA= 0 to 70"C) 

: .'/: : > : • \: .,;::::: •: << 
·.:·',';;./ ::::. : 

,.,.. <·> < T ; '·•'''·''' :.) / :C:':·. ·•<> .'.. .. L> / i':: ) : ·,.·,, ' : '..;\ i/ i I . ::.:2 <11::.::~> / f; : ::::: ',:':? ::':.. ::.,:-:-:· ::· .. ::;:. 
<•:. 

:.>:. :' > ./. >.>::. / : : > l 

•> ±( .:::;;;:: 
·. J.:}: iJ :'::'. ::::>< 

LE > < ·• l<> '.·,,.,.,, l2l <. ::·,·: .<. I X >? .• >.l\f::'.' :;::·' •'> . ) 
Operating Current 

Burst Length =1 
lcc1 tRc2tRc(min) 140 125 105 mA 1 

(One Bank Active) 
loL= O mA 

Precharge Standby Current lcc2P CKES:V1L(max), tee= 15ns 2 

in power-down mode 
mA 

lcc2PS CKE & CLKs VIL(max), tee= 00 2 

lcc2N 
CKE2:V1H(min), CS2:V1H(min), tee= 15ns 

30 
Precharge Standby Current Input signals are changed one time during 30ns 

in non power-down mode 
mA 

CKE2:V1H(min), CLKsV1L(max), tee= 00 

lcc2NS 
Input signals are stable 

20 

Active Standby Current ICC3P CKEsV1L(max), tee= 15ns 8 
mA 

in power-down mode lcc3PS CKE & CLKsV1L(max), tee= 00 8 

ICC3N 
CKE2:V1H(min), CS2:V1H(min), tee= 15ns 

50 mA Active Standby Current Input signals are changed one time during 30ns 
in non power-down mode 
(One Bank Active) ICC3NS 

CKEzV1H(min), CLKsV1L(max), tee= 00 

35 mA 
Input signals are stable 

loL = 0 mA 3 200 165 135 
Operating Current 

ICC4 Page Burst mA 1 
(Burst Mode) 2 Banks activated 

2 140 130 115 tcco = 2CLKs 

Refresh Current Ices tRCZtRc(min) 210 mA 2 

3 mA 3 
Self Refresh Current Ices CKEs0.2V 

500 uA 4 

Note : 1. Measured with outputs open. 

2. Refresh period is 64ms. 

3. KM416S4030AT-G** 

4. KM416S4030AT-F** 

•!M f1I Iii» 
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KM416S4030A 

AC OPERATING TEST CONDITIONS (VDD = 3.3V±0.3V, TA= o to 70°C) 

Input levels (VihNil) 

Input timing measurement reference level 

Input rise and fall time 

Output timing measurement reference level 

Output load condition 

3.3V 

1200.Q 

VoH (DC) = 2.4V, IOH = -2mA 
Output 0--------a - - - - - - .. VOL (DC) = 0.4V, IOL = 2mA 

870Q450pF 

(Fig. 1) DC Output Load Circuit 

OPERATING AC PARAMETER 
(AC operating conditions unless otherwise noted) 

2.4 / 0.4 

1.4 

tr/tf=1/1 

1.4 

See Fig. 2 

---:c--- ~cc:- --- ~ ---,_,-
---

Ill// 

CMOSSDRAM 

v 
v 
ns 

v 

J Vll"1.4V 

:? 50.Q 

l SOpF 

(Fig. 2) AC Output Load Circuit 

~ .... ~ 

....... ····· ····· yer~i()l'l ·•·~··· ~ .. I I 
Parameter I symbol :~ •• c ~ Unit Note I -... -a: ... .. 

I·•· 40 ~12 
..:...:.. ~ _..:. _..:. 

Row active to row active delay tRRD(min) 16 20 24 ns 1 

RAS to CAS delay tRCD(min) 20 24 26 ns 1 

Row precharge time tRP(min) 20 24 26 ns 1 

tRAS(min) 48 50 60 ns 1 
Row active time 

tRAS(max) 100 us 

1 @Operation tRC(min) 70 80 90 ns 1 
Row cycle time 

r @Auto refresh tRFC(min) 80 80 90 ns 1, 5 

Last data in to new col. address delay tCDL(min) 1 CLK 2 

Last data in to row precharge tRDL(min) 1 CLK 2 

Last data in to burst stop tBDL(min) 1 CLK 2 

Col. address to col. address delay tCCD(min) 1 CLK 3 

Number of valid 

f 

CAS latency=3 2 

output data 
ea 4 

CAS latency=2 1 

Note : 1. The minimum number of clock cycles is determined by dividing the minimum time required with clock cycle time 

and then rounding off to the next higher integer. 

2. Minimum delay is required to complete write. 

3. All parts allow every cycle column address change. 

4. In case of row precharge interrupt, auto precharge and read burst stop. 

5. A new command may be given tRFC after self refresh exit. 

41'Mfii!ii> 
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KM416S4030A CMOSSDRAM 

AC CHARACTERISTICS (AC operating conditions unless otherwise noted) 

CAS latency=3 8 10 12 
CLK cycle time tee 1000 1000 1000 ns 

CAS latency=2 12 13 15 

CLK to valid CAS latency=3 6 7 8 
output delay 

tSAe ns 1, 2 
CAS latency=2 6 7 8 

Output data CAS latency=3 3 3 3 

hold time 
tOH ns 2 

CAS latency=2 3 3 3 

CLK high pulse width teH 3 3.5 4 ns 3 

CLK low pulse width teL 3 3.5 4 ns 3 

Input setup time tss 2 2.5 3 ns 3 

Input hold time tsH ns 3 

CLK to output in Low-Z tSLZ ns 2 

CLK to output CAS latency=3 6 7 8 
in Hi-Z 

tSHZ ns 
CAS latency=2 6 7 8 

Note: 1. Parameters depend on programmed CAS latency. 

2. If clock rising time is longer than 1 ns, (tr/2-0.5)ns should be added to the parameter. 

3. Assumed input rise and fall time (tr & tf)=1 ns. 

If tr & tf is longer than 1 ns, transient time compensation should be considered, 

i.e., [(tr+ tf)/2-1]ns should be added to the parameter. 
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KM416S4030A CMOSSDRAM 

FREQUENCY vs. AC PARAMETER RELATIONSHIP TABLE 

KM416S4030AT-8 (Unit: number of clock) 

tRDL 

Bns 

125MHz (8.0ns) 3 9 6 3 2 3 

100MHz (10.0ns) 3 7 5 2 2 2 

83MHz (12.0ns) 2 6 4 2 2 2 

75MHz (13.0ns) 2 6 4 2 2 2 

66MHz (15.0ns) 2 5 4 2 2 2 

KM416S4030AT-10 (Unit: number of clock) 
.. . 

CAS < tR.I> ... 
1 t~0{ tR.co 

.... .. 

tR.OL ·.·.· ······•••tR.c tRAs ..J tc:;qp <I tcOL 
:._ Fr~quency r:c.: •• : · · ""'1·· -"-

t___ •··:···. 

Latency so~$ 5()ns< 24ns I 20ns 24ns _J 10hs I 10ns 10ns 
•··•· ·•...:.c _<\ 0c I Le. 

100MHz (1 O.Ons) 3 8 5 3 2 3 

83MHz (12.0ns) 3 7 5 2 2 2 

75MHz (13.0ns) 2 6 4 2 2 2 

66MHz (15.0ns) 2 6 4 2 2 2 

60MHz (16.?ns) 2 5 3 2 2 2 

KM416S4030AT-12 (Unit: number of clock) 

tRDL 

12ns 

83MHz (12.0ns) 3 8 5 3 2 3 

75MHz (13.0ns) 3 7 5 2 2 2 

66MHz (15.0ns) 2 6 4 2 2 2 

60MHz (16.7ns) 2 6 4 2 2 2 

50MHz (20.0ns) 2 5 3 2 2 2 '!"; 1 
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KM416S4030A CMOSSDRAM 

SIMPLIFIED TRUTH TABLE 

Register Mode Register Set 

Auto Refresh 

Refresh 
Entry 

Self 
Refresh Exit 

Bank Active & Row Addr. 

Read& Auto Precharge Disable 
Column Address 

Auto Precharge Enable 

Write & Auto Precharge Disable 
Column Address 

Auto Precharge Enable 

Burst Stop 

Bank Selection 
Precharge 

All Banks 

Clock Suspend or 
Active Power Down 

Entry 

Exit 

Entry 

H x 
H 

H 
L 

L H 

H x 

H x 

H x 

H x 

H x 

H L 

L H 

H L 

L L L L x 

L L L H x 

L H H H x 
H x x x 
L L H H x 

L H L H x 

L H L L x 

L H H L x 

L L H L x 

H x x x x 
L v v v 
x x x x x 
H x x x x 
L H H H 

Precharge Power Down Mode 1-----+------r---+---i---t--+---+----; 
H x x x 

Exit L H x 
L v v v 

DQM H x v 
H x x x 

No Operation Command H x x 
L H H H 

OPCODE 1, 2 

3 x 
3 

3 x 
3 

v Row Address 

L Column 4 v Address 

H (Ao-A1) 4,5 

L Column 4 v Address 

H (Ao-A1) 4,5 

x 6 

v L x 
x H 

x 

x 

x 7 

x 

(V=Valid, X=Don' t Care, H=Logic High, L=Logic Low) 

Note : 1. OP Code : Operand Code 

Ao - A11 & BAo - BA1 : Program keys. (@MRS) 
2. MRS can be issued onfy at all banks precharge state. 

A new command can be issued after 2 CLK cycles of MRS. 
3. Auto refresh functions are as same as CBR refresh of DRAM. 

The automatical precharge without row precharge command is meant by "Auto". 
Auto/self refresh can be issued only at all banks precharge state. 

4. BAo - BA1 : Bank select addresses. 
If both BAo and BA1 are "Low" at read, write, row active and precharge, bank A is selected. 
If both BAo is "Low'' and BA1 is "High" at read, write, row active and precharge, bank Bis selected. 
If both BAo is "High" and BA1 is "Low'' at read, write, row active and precharge, bank C is selected. 
If both BAo and BA1 are "High" at read, write, row active and precharge, bank D is selected. 
If A10/AP is "High" at row precharge, BAo and BA1 is ignored and all banks are selected. 

5. During burst read or write with auto precharge, new read/write command can not be issued. 
Another bank read/write command can be issued after the end of burst. 
New row active of the assoiated bank can be issued at tRP after the end of burst. 

6. Burst stop command is valid at every burst length. 
7. DQM sampled at positive going edge of a CLK and masks the data-in at the very CLK (Write OQM latency is 0), 

but makes Hi-Z state the data-out of 2 CLK cycles after. (Read DQM latency is 2) 
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DEVICE OPERATIONS - Ill CMOSSDRAM 

MODE REGISTER FIELD TABLE TO PROGRAM MODES 

Register Programmed with MRS 

0 Reserved 0 0 2 0 4 

1 Reserved 0 3 0 8 8 

0 0 Reserved 0 0 Reserved Reserved 

As Length 0 1 Reserved 0 1 Reserved Reserved 

0 Burst 1 0 Reserved 0 Reserved Reserved 

Single Bit Reserved Full Page Reserved 

Full Page Length: x4 (1024), x8 (512), x16 (256) 

POWER UP SEQUENCE 

1. Apply power and start clock, Attempt to maintain CKE= "H", DQM= "H" and the other pins are NOP condition at the inputs. 
2. Maintain stable power, stable clock and NOP input condition for a minimum of 200us. 
3. Issue precharge commands for all banks of the devices. 
4. Issue 2 or more auto-refresh commands. 
5. Issue a mode register set command to initialize the mode register. 
cf.) Sequence of 4 & 5 is regardless of the order. 

The device is now ready for normal operation. 

Note: 1. If As is high during MRS cycle, "Burst Read Single Bit Write" function will be enabled. 
2. RFU (Reserved for future use) should stay "O" during MRS cycle. 
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DEVICl: OPERATIONS - Ill CMOSSDRAM 

BURST SEQUENCE (BURST LENGTH = 4) 

0 0 0 2 3 0 2 3 

0 0 2 3 0 0 3 2 

2 3 0 2 3 0 

3 0 2 3 2 0 

BURST SEQUENCE (BURST LENGTH = 8) 

0 0 0 0 2 3 4 5 6 7 0 2 3 4 5 6 7 

0 0 2 3 4 5 6 7 0 1 0 3 2 5 4 7 6 

0 0 2 3 4 5 6 7 0 1 2 3 0 6 7 4 5 

0 3 4 5 6 7 0 2 3 2 1 0 7 6 5 4 

0 0 4 5 6 7 0 1 2 3 4 5 6 7 0 2 3 

0 5 6 7 0 1 2 3 4 5 4 7 6 1 0 3 2 

0 6 7 0 1 2 3 4 5 6 7 4 5 2 3 0 

1 7 0 1 2 3 4 5 6 7 6 5 4 3 2 1 0 

tl1MfiliH" 
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DEVICE OPERATIONS - Ill 

DEVICE OPERATIONS 

CLOCK(CLK) 
The clock input is used as the reference for all SDRAM opera
tions. All operations are synchronized to the positive going edge 
of the clock. The clock transitions must be monotonic between 
VIL and VIH. During operation with CKE high all inputs are 
assumed to be in valid state (low or high) for the duration of set
up and hold time around positive edge of the clock for proper 
functionality and Ice specifications. 

CLOCK ENABLE (CKE) 
The clock enable(CKE) gates the clock onto SDRAM. If CKE 
goes low synchronously with clock (set-up and hold time same 
as other inputs), the internal clock is suspended from the next 
clock cycle and the state of output and burst address is frozen 
as long as the CKE remains low. All other inputs are ignored 
from the next clock cycle after CKE goes low. When all banks 
are in the idle state and CKE goes low synchronously with clock, 
the SDRAM enters the power down mode from the next clock 
cycle. The SDRAM remains in the power down mode ignoring 
the other inputs as long as CKE remains low. The power down 
exit is synchronous as the internal clock is suspended. When 
CKE goes high at least "1 CLK + tss" before the high going edge 
of the clock, then the SDRAM becomes active from the same 
clock edge accepting all the input commands. 

BANK ADDRESSES (BAO - BA 1) 

: In casex4 

This SDRAM is organized as four independent banks of 
4,194,304 words x 4 bits memory arrays. The BAo - BA1 inputs 
are latched at the time of assertion of RAS and CAS to select 
the bank to be used for the operation. The bank addresses BAo 
- BA1 are latched at bank active, read, write, mode register set 
and precharge operations. 

: In casexB 

This SDRAM is organized as four independent banks of 
2,097, 152 words x 8 bits memory arrays. The BAo - BA1 inputs 
are latched at the time of assertion of RAS and CAS to select 
the bank to be used for the operation. The bank addresses BAo 
- BA1 are latched at bank active, read, write, mode register set 
and precharge operations. 

: In casex 16 

This SDRAM is organized as four independent banks of 
1,048,576 words x 16 bits memory arrays. The BAo - BA1 inputs 
are latched at the time of assertion of RAS and CAS to select 
the bank to be used for the operation. The bank addresses BAo 
- BA1 are latched at bank active, read, write, mode register set 
and precharge operations. 
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ADDRESS INPUTS (AO-A11) 
: In casex 4 

The 22 address bits are required to decode the 4,194,304 word 

locations are multiplexed into 12 address input pins (Ao - An). 
The 12 bit row addresses are latched along with RAS and BAo -
BA1 during bank activate command. The 10 bit column 
addresses are latched along with CAS, WE and BAo - BA1 dur
ing read or write command. 

: In casex 8 

The 21 address bits are required to decode the 2,097,152 word 

locations are multiplexed into 12 address input pins (Ao - An). 

The 12 bit row addresses are latched along with RAS and BAo -

BA1 during bank activate command. The 9 bit column addresses 

are latched along with CAS, WE and BAo - BA1 during read or 

write command. 

: In casex 16 

The 20 address bits are required to decode the 1,048,576 word 
locations are multiplexed into 12 address input pins (Ao - A11). 
The 12 bit row addresses are latched along with RAS and BAo -
BA1 during bank activate command. The 8 bit column addresses 
are latched along with CAS, WE and BAo - BA1 during read or 
write command. 

NOP and DEVICE DESELECT 
When RAS, CAS and WE are high, the SDRAM performs no 

operation (NOP). NOP does not initiate any new operation, but 

is needed to complete operations which require more than sin

gle clock cycle like bank activate, burst read, auto refresh, etc. 

The device deselect is also a NOP and is entered by asserting 

CS high. CS high disables the command decoder so that RAS, 

CAS, WE and all the address inputs are ignored. 

POWER-UP 
1. Apply power and start clock, Attempt to maintain CKE= "H", 

DQM= "H" and the other pins are NOP condition at the 

inputs. 

2. Maintain stable power, stable clock and NOP input condition 

for a minimum of 200us. 

3. Issue precharge commands for both banks of the devices. 

4. Issue 2 or more auto-refresh commands. 

5. Issue a mode register set command to initialize the mode 

register. 

cf.) Sequence of 4 & 5 is regardless of the order. 

The device is now ready for normal operation. 

181 



DEVICE OPERATIONS - Ill 

DEVICE OPERATIONS (Continued) 

MODE REGISTER SET (MRS) 

The mode register stores the data for controlling the various 

operating modes of SDRAM. It programs the CAS latency, burst 

type, burst length, test mode and various vendor specific options 

to make SDRAM useful for variety of different applications. The 

default value of the mode register is not defined, therefore the 

mode register must be written after power up to operate the 

SDRAM. The mode register is written by asserting low on CS, 

RAS, CAS and WE (The SDRAM should be in active mode with 

CKE already high prior to writing the mode register). The state of 

address pins Ao - A11 and BAo - BA1 in the same cycle as CS, 

RAS, CAS and WE going low is the data written in the mode 

register. Two clock cycles is required to complete the write in the 

mode register. The mode register contents can be changed 

using the same command and clock cycle requirements during 

operation as long as all banks are in the idle state. The mode 

register is divided into various fields depending on functionality. 

The burst length field uses Ao - A2, burst type uses A3, CAS 

latency (read latency from column address) use A4 - As, vendor 

specific options or test mode use A1 -As, A10/AP - A11 and BAo 

- BA1. The write burst length is programmed using A9. A7 -As, 

A10/AP - A11 and BAo - BA1 must be set to low for normal 

SDRAM operation. Refer to the table for specific codes for vari

ous burst length, burst type and CAS latencies. 

BANK ACTIVATE 

The bank activate command is used to select a random row in 

an idle bank. By asserting low on RAS and CS with desired row 

and bank address, a row access is initiated. The read or write 

operation can occur after a time delay of tRco(min) from the time 

of bank activation. tRco is an internal. timing parameter of 

SDRAM, therefore it is dependent on operating clock frequency. 

The minimum number of clock cycles required between bank 

activate and read or write command should be calculated by 

dividing tRco(min) with cycle time of the clock and then rounding 

off the result to the next higher integer. The SDRAM has four 

i.nternal banks in the same chip and shares part of the internal 

circuitry to reduce chip area, therefore it restricts the activation 

of four banks simultaneously. Also the noise generated during 

sensing of each bank of SDRAM is high requiring some time for 

power supplies to recover before another bank can be sensed 

reliably. tRRD(min) specifies the minimum time required between 

activating different bank. The number of clock cycles required 

between different bank activation must be calculated similar to 

tRco specification. The minimum time required for the bank to be 
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active to initiate sensing and restoring the complete row of 

dynamic cells is determined by tRAs(min). Every SDRAM bank 

activate command must satisfy tRAs(min) specification before a 

precharge command to that active bank can be asserted. The 

maximum time any bank can be in the active state is determined 

by tRAs(max). The number of cycles for both tRAs(min) and 

tRAs(max) can be calculated similar to tRCD specification. 

BURST READ 

The burst read command is used to access burst of data on con

secutive clock cycles from an active row in an active bank. The 

burst read command is issued by asserting low on CS and RAS 

with WE being high on the positive edge of the clock. The bank 

must be active for at least tRco(min) before the burst read com

mand is issued. The first output appears in CAS latency number 

of clock cycles after the issue of burst read command. The burst 

length, burst sequence and latency from the burst read com

mand is determined by the mode register which is already pro

grammed. The burst read can be initiated on any column 

address of the active row. The address wraps around if the initial 

address does not start from a boundary such that number of out

puts from each 1/0 are equal to the burst length programmed in 

the mode register. The output goes into high-impedance at the 

end of the burst, unless a new burst read was initiated to keep 

the data output gapless. The burst read can be terminated by 

issuing another burst read or burst write in the same bank or the 

other active bank or a precharge command to the same bank. 

The burst stop command is valid at every page burst length. 

BURST WRITE 

The burst write command is similar to burst read command and 

is used to write data into the SDRAM on consecutive clock 

cycles in adjacent addresses depending on burst length and 

burst sequence. By asserting low on CS, CAS and WE with valid 

column address, a write burst is initiated. The data inputs are 

provided for the initial address in the same clock cycle as the 

burst write command. The input buffer is deselected at the end 

of the burst length, even though the internal writing can be com

pleted yet. The writing can be completed by issuing a burst read 

and DQM for blocking data inputs or burst write in the same or 

another active bank. The burst stop command is valid at every 

burst length. The write burst can also be terminated by using 

DQM for blocking data and procreating the bank tRDL after the 

last data input to be written into the active row. See DQM 

OPERATION also. 
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DEVICE OPERATIONS (Continued) 

DQM OPERATION 

The DQM is used to mask input and output operations. It works 

similar to OE during read operation and inhibits writing during 

write operation. The read latency is two cycles from DQM and 

zero cycle for write, which means DQM masking occurs two 
cycles later in read cycle and occurs in the same cycle during 

write cycle. DQM operation is synchronous with the clock. The 

DQM signal is important during burst interrupts of write with read 

or precharge in the SDRAM. Due to asynchronous nature of the 

internal write, the DQM operation is critical to avoid unwanted or 

incomplete writes when the complete burst write is not required. 
Please refer to DQM timing diagram also. 

PRE CHARGE 
The precharge operation is performed on an active bank by 

asserting low on CS, RAS, WE and A10/AP with valid BAo - BA1 

of the bank to be procharged. The precharge command can be 

asserted anytime after tRAS(min) is satisfied from the bank active 

command in the desired bank. tRP is defined as the minimum 

number of clock cycles required to complete row precharge is 

calculated by dividing tRP with clock cycle time and rounding up 

to the next higher integer. Care should be taken to make sure 

that burst write is completed or DQM is used to inhibit writing 

before precharge command is asserted. The maximum time any 

bank can be active is specified by tRAs(max). Therefore, each 

bank activate command. At the end of precharge, the bank 

enters the idle state and is ready to be activated again. Entry to 

Power down, Auto refresh, Self refresh and Mode register set 

etc. is possible only when all banks are in idle state. 

AUTO PRECHARGE 
The precharge operation can also be performed by using auto 

precharge. The SDRAM internally generates the timing to satisfy 

tRAs(min) and "tRP" for the programmed burst length and CAS 

latency. The auto precharge command is issued at the same 

time as burst read or burst write by asserting high on A10/AP. If 

burst read or burst write by asserting high on A10/AP, the bank is 

left active until a new command is asserted. Once auto 

precahrge command is given, no new commands are possible to 

that particular bank until the bank achieves idle state. 

BOTH BANKS PRECHARGE 
Both banks can be precharged at the same time by using Pre

charge all command. Asserting low on CS, RAS, and WE with 

high on A10/AP after all banks have satisfied tRAS(min) require

ment, performs precharge on all banks. At the end of tRP after 

performing precharge all, all banks are in idle state. 
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AUTO REFRESH 

The storage cells of SDRAM need to be refreshed every 64ms 

to maintain data. An auto refresh cycle accomplishes refresh of 

a single row of storage cells. The internal counter increments 

automatically on every auto refresh cycle to refresh all the rows. 

An auto refresh command is issued by asserting low on CS, 

RAS and CAS with high on CKE and WE. The auto refresh com

mand can only be asserted with both banks being in idle state 

and the device is not in power down mode (CKE is high in the 

previous cycle). The time required to complete the auto refresh 

operation is specified by tRFc(min). The minimum number of 

clock cycles required can be calculated by driving tRFc with 

clock cycle time and them rounding up to the next higher integer. 

The auto refresh command must be followed by NOP's until the 

auto refresh operation is completed. All banks will be in the idle 

state at the end of auto refresh operation. The auto refresh is the 

preferred refresh mode when the SDRAM is being used for nor

mal data transactions. The auto refresh cycle can be performed 

once in 15.6us or a burst of 4096 auto refresh cycles once in 

64ms. 

SELF REFRESH 

The self refresh is another refresh mode available in the 

SDRAM. The self refresh is the preferred refresh mode for data 

retention and low power operation of SDRAM. In self refresh 

mode, the SDRAM disables the internal clock and all the input 

buffers except CKE. The refresh addressing and timing is inter

nally generated to reduce power consumption. 

The self refresh mode is entered from all banks idle state by 

asserting low on CS, RAS, CAS and CKE with high on WE. 

Once the self refresh mode is entered, only CKE state being low 

matters, all the other inputs including clock are ignored to remain 

in the self refresh. 

The self refresh is exited by restarting the external clock and 

then asserting high on CKE. This must be followed by NOP's for 

a minimum time of tRFc before the SD RAM reaches idle state to 

begin normal operation. If the system uses burst auto refresh 

during normal operation, it is recommended to use burst 4096 

auto refresh cycles immediately after exiting self refresh. 
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BASIC FEATURE AND FUNCTION DESCRIPTIONS 

1. CLOCK Suspend 

1) Clock Suspended During Write (BL=4 2) Clock Suspended During Read (BL=4) 

CLK 

CMD 

CKE 

Internal 
CKE 

DQ(CL2) 

DQ(CL3) 

:~····: 
: : ' : Masked by CKE : 

·n :n :n-;:-; :n :n: 
:1 LJ LJ ~ LJ ~ 

~ 
:~ 

Not Written 

2. DQM Operation 

CLK 

CMD 

DQM 

DQ(CL2) 

DQ(CL3) 

1) Write Mask (BL=4) 

DQM to Data-in Mask = O 

3) DQM with Clock Suspended (Full Page Read) Note 2 

CLK 

CMD 

CKE 

DQM 

DQ(CL2) 

DQ(CL3) 

*Note : 1. CKE to CLK disable/enable = 1 CLK. 

2) Read Mask (BL=4) 

'@' 

2. DQM makes data out Hi-Z after 2CLKs which should masked by CKE " L" 
3. DQM masks both data-in and data-out. 

•1:1:1: fll iii$ 
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DQM to Data-out Mask = 2 
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3. CAS Interrupt(/) 

Note1 
1) Read interrupted by Read (BL=4) 

CLK 

CMD ~ 

ADD Gy:jJ 
DQ(CL2) 

DQ(CL3) -• tCCD • 
· Note2 · 

2) Write interrupted by Write (BL=2) 

CLK 

CMD 

ADD 

DQ 

(WR@ 
~~ 
'tCCD Note 2 

'GXIJ 

~ 
:4-----+. 

tCDL 
Note3 

3) Write interrupted by Read (BL=2) 

DQ(CL2) 

DQ(CL3) 

·~ -' tCCD Note2 

-· tCDL 
Note3 

*Note : 1. By " Interrupt", It is meant to stop burst read/write by external command before the end of burst. 

By "CAS Interrupt", to stop burst read/write by CAS access; read and write. 

2. tcco: CAS to CAs delay. (=1CLK) 

3. tcoL : Last data in to new column address delay. (=1 CLK) 

t1"":fi'iil$ 
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4. CAS Interrupt (II) : Read lnte"upted by Write & DQM 

(a) CL=2, BL=4 

CLK 

i)CMD '@@, 
DQM 

DQ 

ii)CMD 

DQM 

DQ 

iii)CMD 

DQM 

@ @ 
~' ' ' ' 

, I , 

Hi-Z 

'GJ' 
~: 

(v:JR) 

, I , 
Hi:.Z DQ -, ---------..,--_, 

iv)CMD 

DQM 

DQ ,---------< 

(b) CL=3, BL=4 

CLK 

i)CMD , @@, 

DQM 

DQ 

ii)CMD @ (wR) 

DQM ~' ---,-------~: ~t:l~-' -~~-~-~-~~~. 
DQ 

iii)CMD 

DQM 

DQ 

iii)CMD @' 

DQM ' 

DQ 
Hl-Z 

iv)CMD 

DQM :~~-~-~ 

DQ ,------------< 

*Note: 1. To prevent bus contention, there should be at least one gap between data in and data out. 
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5. Write Interrupted by Precharge & DQM 

CLK~ 

CMD ® ~No~e3 ' 

DQM 

DQ 

0

Masked by DQM 

*Note : 1. To prevent bus contention, DQM should be issued which makes at least one gap between data in and data out 

2. To inhibit invalid write, DQM should be issued. 

3. This precharge command and burst write command should be of the same bank, otherwise it is not precharge 

interrupt but only another bank precharge of four banks operation. 

6. Precharge 

1) Normal Write (BL=4) 

CLK 

CMD 

DQ 

~ 
'(~)' ' s' 
.~ 
:~~~~: 

. tRDL ' 
Note 2 

7. Auto Precharge 

1) Normal Write (BL=4) 

CLK 

CMD 

DQ 

Note 3 
Auto Precharge Starts 

*Note : 1. tRDL : Last data in to row precharge delay 

2) Normal Read (BL=4) 

CLK 

CMD 

DQ(CL2) 

DQ(CL3) 

2) Normal Read (BL=4) 

CLK 

CMD 

DQ(CL2) 

DQ(CL3) 

2. Number of valid output data after row precharge : 1, 2 for CAS Latency= 2, 3 respectively. 

3. The row active command of the precharge bank can be issued after tRP from this point. 

The new read/write command of other activated bank can be issued from this point. 

At burst read/write with auto precharge, CAS interrupt of the same/another bank is illegal. 

dfafiliii» 
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Auto Precharge Starts 

187 



DEVICE OPERATIONS - Ill 

8. Burst Stop & lntemipted by Precharge 

9.MRS 

1) Normal Write (BL=4) 

CLK~ 

CMD (Wj0 
DQM 

DQ -' tRDL Note1 

3) Read Interrupted by Precharge (BL=4) 

CLK 

CMD 

DQ(CL2) 

DQ(CL3) 

~ 
~ ® ~ (P~E) ~ 
~ 
~ 

1) Mode Register Set 

CLK~ 

CMD ' (Pf§) Not:4 9 ~ ~ 

' tRP 2ClK 

*Note : 1. tRDL : 1 CLK 

2. tBDL: 1 CLK; Last data in to burst stop delay. 

Read or write burst stop command is valid at every burst length. 

CMOSSDRAM 

2) Write Burst Stop (BL=8) 

CLK 

CMD 

DQM 

DQ 

4) Read Burst Stop (BL=4) 

CLK 
I I I I I 

CMD : rfID\ : (srnP) : 
l~I I 

DQ(CL2) 
:~·:··1:: 
I I o Qo Q1 I o 

I I I I I 

DQ(CL3) : : : :~2: 
; 
I I I I 1 I 

3. Number of valid output data after row precharge or burst stop : 1 , 2 for CAS latency= 2, 3 respectiviely. 

4. PRE : All banks precharge if necessary. 

MRS can be issued only at all banks precharge state. 
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10. Clock Suspend Exit & Power Down Exit 

1) Clock Suspend (=Active Power Down) Exit 2) Power Down (=Precharge Power Down) 

CLK 

CKE 

Internal 
CLK 

CMD 

11. Auto Refresh & Seff Refresh 

1) Auto Refresh & Self Refresh Note 3 

CLK 

CKE 

Internal 
CLK 

CMD 

CLK 11fl__JLJl_Jl_fL 
I Note 4 

§}: @' 

I 

I I I Not85 I 

(cMD} ; CMD 

CKE • I tRP I '.mi=c11 '. 

2) Self Refresh Note a 

CLK 

CMD 
I Note4 

§}: @ 
CKE 

.__I .___· _____.____.__11 _:j 
tRP 

' ~11_.... _tR_F_c~.--

*Note : 1. Active power down : one or more banks active state. 
2. Precharge power down : all banks precharge state. 
3. The auto refresh is the same as CBR refresh of conventional DRAM. 

No precharge commands are required after auto refresh command. 
During tRFC from auto refresh command, any other command can not be accepted. 

4. Before executing auto/self refresh command, all banks must be idle state. 
5. MRS, Bank Active, Auto/Self Refresh, Power Down Mode Entry. 
6. During selfrefreh mode, refresh interval and refresh operation are perfomed internally. 

After self refresh entry, self refresh mode is kept while CKE is low. 
During self refresh mode, all inputs expect CKE will be don't cared, and outputs will be in Hi-Z state. 
For the time interval of tRFC from self refresh exit command, any other command can not be accepted. 
Before/After self refresh mode, burst auto refresh cycle (4096 cycles) is recommended. 
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12. About Burst Type Control 

Sequential Counting At MRS A3 = "O". See the BURST SEQUENCE TABLE. (BL=4, 8) 

Basic BL=1, 2, 4, 8 and full page. 

MODE 
Interleave Counting At MRS A3 = "1". See the BURST SEQUENCE TABLE. (BL=4, 8) 

BL=4, 8. At BL=1, 2 Interleave Counting = Sequential Counting 

Random Random column Access 
Every cycle Read/Write Command with random column address can realize Random 
Column Access. 

MODE tcco = 1 CLK 
That is similar to Extended Data Out (EDO) Operation of conventional DRAM. 

13. About Burst Length Control 

1 At MRS A2,1,o = "000". 
At auto precharge, tRAS should not be violated. 

2 At MRS A2,1,o = "001". 

Basic At auto precharge, tRAS should not be violated. 

MODE 4 At MRS A2,1,o = "010". 

8 At MRS A2,1,0 = "011". 

Full Page 
At MRS A2,1,0 = "111". 
At the end of the burst length, burst will be stop automatically. 

Special 
At MRS Ae= "1". 

BRSW Read burst =1, 2, 4, 8, full page write Burst =1 
MODE At auto precharge of write, tRAS should not be violated. 

Random 
Burst Stop 

tsoL= 1, Valid DQ after burst stop is 1, 2 for CAS latency 2, 3 respectively 
MODE Using burst stop command, any burst length control is possible. 

Before the end of burst, Row precharge command of the same bank stops read/write 

RAS Interrupt burst with Row precharge. 

Interrupt (Interrupted by Precharge) tRDL= 1 with DQM, valid DQ after burst stop is 1, 2 for CAS latency 2, 3 respectively. 

MODE 
During read/write burst with auto precharge, RAS interrupt can not be issued. 

Before the end of burst, new read/write stops read/write burst and starts new 
CAS Interrupt read/write burst. 

During read/write burst with auto precharge, CAS interrupt can not be issued. 
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FUNCTION TRUTH TABLE (TABLE 1) 

Current cs RAS CAS WE BA ADDR ACTION Note 
State 

H x x x x x NOP 

L H H H x x NOP 

L H H L x x ILLEGAL 2 

IDLE 
L H L x BA CA, A10/AP ILLEGAL 2 

L L H H BA RA Row (& Bank) Active ; Latch RA 

L L H L BA A1o/AP NOP 4 

L L L H x x Auto Refresh or Self Refresh 5 

L L L L OP code OP code Mode Register Access 5 

H x x x x x NOP 

L H H H x x NOP 

L H H L x x ILLEGAL 2 

Row L H L H BA CA, A10/AP Begin Read ; latch CA ; determine AP 
Active L H L L BA CA, A10/AP Begin Write ; latch CA ; determine AP 

L L H H BA RA ILLEGAL 2 

L L H L BA A10/AP Precharge 

L L L x x x ILLEGAL 

H x x x x x NOP (Continue Burst to End--> Row Active) 

L H H H x x NOP (Continue Burst to End--> Row Active) 

L H H L x x Term burst --> Row active 

Read 
L H L H BA CA,A10/AP Term burst, New Read, Determine AP 

L H L L BA CA, A10/AP Term burst, New Write, Determine AP 3 

L L H H BA RA ILLEGAL 2 

L L H L BA A10/AP Term burst, Precharge timing for Reads 

L L L x x x ILLEGAL 

H x x x x x NOP (Continue Burst to End--> Row Active) 

L H H H x x NOP (Continue Burst to End--> Row Active) 

L H H L x x Term burst-> Row active 

Write 
L H L H BA CA, A10/AP Term burst, New read, Determine AP 3 

L H L L BA CA, A10/AP Term burst, New Write, Determine AP 3 

L L H H BA RA ILLEGAL 2 

L L H L BA A10/AP Term burst, precharge timing for Writes 3 

L L L x x x ILLEGAL 

H x x x x x NOP (Continue Burst to End--> Precharge) 

L H H H x x NOP (Continue Burst to End-> Precharge) 
Read with 

L H H L x x ILLEGAL 
Auto 

Precharge L H L x BA CA, A10/AP ILLEGAL 

L L H x BA RA, RA10 ILLEGAL 2 

L L L x x x ILLEGAL 

H x x x x x NOP (Continue Burst to End--> Precharge) 

L H H H x x NOP (Continue Burst to End--> Precharge) 
Write with 

L H H L x x ILLEGAL 
Auto 

Pre charge L H L x BA CA, A10/AP ILLEGAL 

L L H x BA RA, RA10 ILLEGAL 2 

L L L x x x ILLEGAL 

H x x x x x NOP --> Idle after tRP 

L H H H x x NOP --> Idle after tRP 

Pre- L H H L x x ILLEGAL 2 
charging 

L H L x BA CA ILLEGAL 2 

L L H H BA RA ILLEGAL 2 
L L H L BA A10/AP NOP --> Idle after tRPL 4 
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FUNCTION TRUTH TABLE (TABLE 1) 

Current cs RAS CA8 ViiE State 

L L L x 
H x x x 
L H H H 

Row L H H L 
Activating L H L x 

L L H H 

L L H L 

L L L x 
H x x x 
L H H x 

Refreshing L H L x 
L L H x 
L L L x 
H x x x 

Mode L H H H 
Register L H H L 

Accessing 
L H L x 
L L x x 

Abbreviations : RA = Row Address 
NOP = No Operation Command 

BA ADDR 

x x 
x x 
x x 
x x 
BA CA 

BA RA 

BA A10/AP 

x x 
x x 
x x 
x x 
x x 
x x 
x x 
x x 
x x 
x x 
x x 

BA = Bank Address 
CA = Column Address 

ACTION 

ILLEGAL 

NOP -> Row Active after tRco 

NOP -> Row Active after tRco 

ILLEGAL 

ILLEGAL 

ILLEGAL 

ILLEGAL 

ILLEGAL 

NOP -> Idle after tRFC 

NOP -> Idle after tRFC 

ILLEGAL 

ILLEGAL 

ILLEGAL 

NOP -> Idle after 2 clocks 

NOP -> Idle after 2 clocks 

ILLEGAL 

ILLEGAL 

ILLEGAL 

AP= Auto Precharge 

*Note : 1. All entries assume the CKE was active (High) during the precharge clcok and the current clock cycle. 
2. Illegal to bank in specified state ; Function may be legal in the bank indicated by BA, depending on the 

state of that bank. 
3. Must satisfy bus contention, bus tum around, and/or write recovery requirements. 
4. NOP to bank precharging or in idle state. May precharge bank indicated by BA (and A1o/AP). 
5. Illegal if any bank is not idle. 

d!:i:filUllP 
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Note 

2 

2 

2 
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DEVICE OPERATIONS - Ill CMOSSDRAM 

FUNCTION TRUTH TABLE (TABLE 2) 

Current CKE CKE cs RAS CAS WE ADDR ACTION Note 
State (n-1) n 

H x x x x x x INVALID 

L H H x x x x Exit Self Refresh-> Idle after tRFC (ABI) 6 

Self 
L H L H H H x Exit Self Refresh-> Idle after tRFC (ABI) 6 

Refresh L H L H H L x ILLEGAL 

L H L H L x x ILLEGAL 

L H L L x x x ILLEGAL 

L L x x x x x NOP (Maintain Self Refresh) 

H x x x x x x INVALID 

All L H H x x x x Exit Power Down -> ABI 

Banks L H L H H H x Exit Power Down --> ABI 7 
Precharge L H L H H L x ILLEGAL 7 

Power 
Down 

L H L H L x x ILLEGAL 

L H L L x x x ILLEGAL 

L L x x x x x NOP (Maintain Low Power Mode) 

H H x x x x x Refer to Table 1 

H L H x x x x Enter Power Down 

H L L H H H x Enter Power Down 8 

H L L H H L x ILLEGAL 8 
All 

Banks 
H L L H L x x ILLEGAL 

Idle H L L L H H RA Row (& Bank) Active 

H L L L H H x NOP 

H L L L L L x Enter Self Refresh 8 

H L L L L L OP Code Mode Register Access 

L L x x x x x NOP 

Any State H H x x x x x Refer to Operations in Table 1 

other than H L x x x x x Begin Clock Suspend next cycle 9 
Listed L H x x x x x Exit Clock Suspend next cycle 9 
above 

L L x x x x x Maintain Clcok Suspend 

Abbreviations : ABI =All Banks Idle, RA= Row Address 

*Note : 6. CKE low to high transition is asynchronous. 

7. CKE low to high transition is asynchronous if restarts internal clock. 

A minimum setup time 1 CLK + tss must be satisfied before any command other than exit. 

8. Power down and self refresh can be entered only from the all banks idle state. 

9. Must be a legal command. 

•11faf1iiii" ELECTRONICS 
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TIMING DIAGRAM - Ill 

Single Bit Read-Write-Read Cycle(Same Page) @CAS Latency=3, Burst Length=1 

CLOCK 

CKE 

ADDR 

BA0-BA1 

A10/AP 

DQ 

DQM 

I I 

;•tee~; 

tRAS 
tRp 

I 

14----+----i--tRAC~-+----+-~ 

tSAC 

tSLZ 
I 

I I I I 
~---~ 

i--+tRP+---j 
I 

I I I I ss'. : I 

,,,,,_.., I 

t t t t 
r 

t 
Row Active Read Write Read Row Active 

Precharge 

ttMfJliii> 
ELECTRONICS 

CMOSSDRAM 

I 

I I I -
- : Don't care 
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TIMING DIAGRAM - Ill CMOSSDRAM 

*Note : 1. All input expect CKE & DQM can be don't care when CS is high at the CLK high going edge. 
2. Bank active & read/write are controlled by BAO-BA1. 

0 0 BankA 

0 1 Bank B 

1 0 Bank c 
1 1 Bank D 

3. Enable and disable auto precharge function are controlled by A10/AP in read/write command 

0 0 Disable auto precharge, leave bank A active at end of burst. 

0 1 Disable auto precharge, leave bank B active at end of burst. 
0 

0 Disable auto precharge, leave bank C active at end of burst. 

1 1 Disable auto precharge, leave bank D active at end of burst. 

0 0 Enable auto precharge, precharge bank A at end of burst. 

0 1 Enable auto precharge, precharge bank B at end of burst. 

0 Enable auto precharge, precharge bank Cat end of burst. 

Enable auto precharge, precharge bank D at end of burst. 

4. A 1 O/AP and BAO-BA 1 control bank pre charge when pre charge command is asserted. 

0 0 0 Bank A 

0 0 0 Bank B 

0 Bank C 

0 Bank D 

x x All Banks 

•11Jnfiliil$ 
ELECTRONICS 
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TIMING DIAGRAM - Ill 

Power Up Sequence 

CLOCK 

CKE High level is necessary 

BA1 

A1o/AP 

DQ 

DQM 

I I I I 

I 
I I I 
i+------+-tRP+-~..-.~---<1--~--+-~ 

I I 

W/1 
I 
I I 

I 

I 

a 

I 
H" h-Z I 

High level is necessary 
I 
I 

t 
Precharge 
(All Banks) 

I 
I 

t 
Auto Refresh 

d"'itilUI• 
ELECTRONICS 

Auto Refresh 

CMOSSDRAM 

I 

I 

t 
Mode Register Set 

Row Active 
(A-Bank) 

- : Don't care 
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TIMING DIAGRAM - Ill 

Read & Write Cycle at Same Bank @Burst Length=4 

BA1 

A1o/AP 

CL=2 

DQ 

CL=3 

WE -DQM 

I 

t 
Row Active 

(A-Bank) 

I 
tRAC 
•Note3 I 

tRAC 
*Note3 

Read 
(A-Bank) 

I 

t 
Precharge 
(A-Bank) 

I 
I 

tSHZ •Note4 
I I 

I 

i 
Row Active 
(A-Bank) 

*Note : 1. Minimum row cycle times is required to complete internal DRAM operation. 

I 

t 
Write 

(A-Bank) 

2. Row precharge can interrupt burst on any cycle. [CAS Latency - 1] number of valid output data 

is available after Row precharge. Last valid output will be Hi-Z(tsHz) after the clcok. 

3. Access time from Row active command. tee *(tReo + CAS latency - 1) + tsAe 

4. Ouput will be Hi-Z after the end of burst. (1, 2, 4, 8 & Full page bit burst) 

dl:i: filiii» 
ELECTRONICS 

CMOSSDRAM 

I 

t 
Precharge 
(A-Bank) 

- : Don't care 
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TIMING DIAGRAM - Ill CMOSSDRAM 

Page Read & Write Cycle at Same Bank @Burst Length=4 

CLOCK 

CKE 

ADDR 

BAo 

BA1 

A1o/AP 

CL=2 

DQ 

DQM 

I I 
r+--rtRCD--+i 

I -I I 

t 
Row Active 

(A-Bank) 

I 

I -

t 
Read 

(A-Bank) 

t 
Read 

(A-Bank) 

I I I 

:tCDL :--: 

I rm 

i 
Write 

(A-Bank) 

i 
Write 

(A-Bank) 

*Note : 1. To write data before burst read ends, DQM should be asserted three cycle prior to write 

command to avoid bus contention. 

I I 
1tRDL1 
I I 

i 
Precharge 
(A-Bank) 

2. Row precharge will interrupt writing. Last data input, tRDL before Row precharge, will be written. 

3. DQM should mask invalid input data on precharge command cycle when asserting precharge 

before end of burst. Input data after Row precharge cycle will be masked internally. 

dMfiliii» 
ELECTRONICS 

- : Don't care 
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TIMING DIAGRAM - Ill CMOSSDRAM 

Page Read Cycle at Different Bank @Burst Length=4 

;o 8 9 ;10 11 ~2 

CLOCK 
I 

CKE 
'--~'--~'--~'--~-'---~-'-~-'-~-'-~-'-~~1HIGH~'--~-'-~-'-~-'-~-'-~-'-~-'-~--'-~--'-~~ 

ADDR 

BAo 

BA1 

A10/AP 

CL=2 

DQ 

CL=3 

DQM 

I *Note1' 

&' 

I a 

t 
Row Active 

(A-Bank) 

Row Active 
(B-Bank) 

\ I I 
'-+I--+-~· 

I 
I I I I 

~ 
I I I I 

r 
R!ad 

(B-Bank) 

Row Acive 
(C-Bank) 

Read l (C-Bank) 

Row Active 
(D-Bank) 

Precharge 
(A-Bank) 

Precharge 
(B-Bank) 

Read r 
(D-Bank) 

Precharge 
(C-Bank) 

*Note : 1 . CS can be don't cared when RAS, CAS and WE are high at the clock high going dege. 

Precharge 
(D-Bank) 

2. To interrupt a burst read by row precharge, both the read and the precharge banks must be the same. 

ctMfiiiii» 
ELECTRONICS 

tJ,,,1,,,,,1,111111111111A111? 

I 

!t1111111111111111111 ? 

- : Don't care 
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TIMING DIAGRAM - Ill 

Page Write Cycle at Different Bank @Burst Length=4 

CLOCK 

CKE 

ADDR 

BAo 

I 

BA1 B 

A1o/AP 

DQ 

-I 

I I I I 

- I \L..!__.1."4""'===t1=fft==-..-!.-. 

-I 

i+----.i 
itCDLI 
I 

\'--'----'~===aa="""""'-.;,.._,1 I I I -I 

I \ -I 

CMOSSDRAM 

1*Note21 

I I 

~ 

I tRDLI 
I I 

I I I 

DQM 

I *Note 1 I 

~~~=!Z~~=---...;-____,:----;...~---.;.-~....;.-~:----;...~-:-~...;----,~--;-~-,-~~'~/',-,=>?,~777??)=77,7,7J;7J?,7, 

t 
Row Active 

(A-Bank) r 
w!te 

(A-Bank) 

Row Active 
(B-Bank) 

wt 1 (B-Bank) 

Row Active 
(C-Bank) 

Row Activer 
(D-Bank) 

Write 
(C-Bank) 

Write 
(D-Bank) 

*Note : 1. To interrupt burst write by Row precharge, DQM should be asserted to mask invalid input data. 

t 
Precharge 
(All Banks) 

• : Don't care 

2. To interrupt burst write by Row precharge, both the write and the precharge banks must be the same. 

•11Mfiifo> 
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TIMING DIAGRAM - Ill CMOSSDRAM 

Read & Write Cycle at Different Bank @Burst Length=4 

;o ;2 3 ;4 :s 6 7 ;a ;g ;10 ;11 rt2 1

13 14 rt5 16 17 ~8 ;19 
CLOCK 

CKE Hl<;3H 

cs 
I 

RAS a \ 

CAS -I 

ADDR 

BAo a \ 
I 

a I m BA1 
I I 

A10/AP 

:tcDL' *Note ; 

CL=2 

DQ 

CL=3 

WE -
DQM 

t t t 
r 

Row Active Read Precharge Write Read 
(A-Bank) (A-Bank) (A-Bank) (D-Bank) (B-Bank) 

Row Active Pre charge 
(D-Bank) (B-Bank) 

- : Don't care 

*Note: 1. tcoL should be met to complete write. 

tt:!:l:fiifolP 
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TIMING DIAGRAM-- Ill CMOSSDRAM 

Read & Write Cycle with Auto Precharge @Burst Length=4 

CLOCK 

CKE 

I 

~ \ I I I '----,~~.,.---' 
W' 

I 

I -I-- /I--I I I I I 

\ I i 
I 

ADDR I 

BAo 

I I I 

BA1 Bl MMWI 

I 

A10/AP --
CL=2 

DQ 

CL=3 

I 

I I I I I I I I I I I I I I - -
DQM 

I I I I 

t 
Row Active 
(A-Bank) 

I I 

r 
R!ad with 

Auto Precharge 
(A-Bank) 

Row Active 
(D-Bank) 

t 
Auto Precharge 

Start Point 
(A-Bank) 

t 
Write with 

Auto Precharge 
(D-Bank) 

*Note : 1. tcDL should be controlled to meet minimum tRAS before internal precharge start. 

(In the case of Burst Length=1 & 2 and BRSW mode) 

tt:f:l:fili!i» 
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I I 

I Z1t*@ 
I I 

t 
Auto Precharge 

Start Point 
(D-Bank) 

- : Don't care 
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TIMING DIAGRAM - Ill CMOSSDRAM 

Clock Suspension & DQM Operation Cycle @CAS Latency=2, Burst Length=4 

:o ; 1 :2 ;3 ;4 ;5 ;e ;7 ;a ;g :10 :11 ~2 ;13 14 ~5 16 ~7 ~8 ;19 
CLOCK 

CKE 

cs 

RAS a 
I 
I 

CAS • 
I I I I 

ADDR ~~~ ~ 

BAo a 
I 

BA1 • 
A10/AP 

DQ 

WE • I 
*Note1 I I I 

DQM I \__l_fi\ -I I I 

t t t ~ I t r 

t 
Row Active Read Clock Read Write Write 

Suspension Read DQM DQM DQM 

Write 
Clock 

Suspension -: Don't care 

*Note: 1 . DQM is needed to prevent bus contention. 

•111UJ11!1' 206 
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TIMING DIAGRAM - Ill CMOSSDRAM 

Read Interrupted by Precharge Command & Read Burst St~p Cycle @Burst Length=Full page 

:o ; 1 12 ;3 ;4 :s ;6 ;7 ;a ;g :10 :11 h2 :13 
CLOCK 

CKE HlcfH 

cs 

RAS • I 

CAS • 
ADDR 

BAo • I 

I 

BA1 a 
A10/AP 

CL=2 

DQ 

CL=3 I 

WE • • 
DQM 

i 
Row Active Read Burst Stop Read 
(A-Bank) (A-Bank) (A-Bank) 

*Note: 1. At full page mode, burst is end at the end of burst. So auto precharge is possible. 

2. About the valid DQs after burst stop, it is same as the case of RAS interrupt. 

Both cases are illustrated above timing diagram. See the label 1, 2 on them. 

But at burst write, Burst stop and RAS interrupt should be compared carefully. 

Referthe timing diagram of"Full page write burst stop cycle". 

3. Burst stop is valid at every burst length. 

•1Mfi'IW• 
ELECTRONICS 

14 hs 16 h ha ;19 

I 

I I I 

ITlf!J,ZLJ 

~ 

I 2 

I 

~ 
I I I 

i 
Pre charge 
(A-Bank) 

-: Don't care 
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TIMING DIAGRAM - Ill CMOSSDRAM 

Write Interrupted by Precharge Command & Write Burst Stop Cycle @ Burst Length=Full page 

CLOCK 

CKE 

cs 

RAS 

CAS 

ADDR 

BAo 

BA1 

A10/AP 

DQ 

WE 

DQM 

I 

I 
1--~~~-1-~-1-~+-~+-~+-~+-~-1-~-+--HIGH~~~-1-~-1-~+-~-1-~-1-~-1-~-1-~-1-~-1-

1 

~I 
I 

• 
-• 
• 

t t t t 
Row Active Write Burst Stop Write 
(A-Bank) (A-Bank) (A-Bank) 

*Note : 1. At full page mode, burst is end at the end of burst. So auto precharge is possible. 

2. Data-in at the cycle of interrupted by precharge can not be written into the corresponding 

memory cell. It is defined by AC parameter oftRDL. 

DQM at write interrupted by precharge command is needed to prevent invalid write. 

DQM should mask invalid input data on precharge command cycle when asserting precharge 

before end of burst. Input data after Row precharge cycle will be masked internally. 

3. Burst stop is valid at every burst length. 

I 

:---:tRDL: 
1 *Note2 1 

t 
Precharge 
(A-Bank) 

- : Don't care 

•1·1WJIUI' ELECTRONICS 
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TIMING DIAGRAM - Ill 

Burst Read Single bit Write Cycle @Burst Length=2 

CLOCK 

CKE 

ADDR 

BAo 

BA1 

A10/AP 

CL=2 

DQ 

CL=3 

WE 

DQM 

;o ; 1 :2 ;3 ;4 ;5 ;a :7 
I I 
1 *Note1 1 

I I 

I 
I • I 
I 

a I 

I 
I 

~ 
,__ ____ ___,..__ __ __, DAaO l----+----+--+---1 

I 

I 
I 

;a 

'--~-~--~-<DAaQl---1------'----'---'---< 

I 
I • 

t 
Row Active 
(A-Bank) r

' Row Act;vol 
(B-Bank) 

Write 
(A-Bank) Read with 

Auto Precharge 
(A-Bank) 

;g 

I I 

~I-I 

~ ~ 

t 
Row Active 
(C-Bank) r 

Write with 
Auto Precharge 

(B-Bank) 

Read 
(C-Bank) 

*Note : 1. BRSW modes is enabled by setting Ag "High" at MRS (Mode Register Set). 

CMOSSDRAM 

t 
Precharge 
(C-Bank) 

- : Don't care 

At the BRSW Mode, the burst length at write is fixed to "1" regardless of programmed burst length. 
2. When BRSW write command with auto precharge is executed, keep it in mind that tRAS should not be violated. 

Auto precharge is executed at the burst-end cycle, so in the case of BRSWwrite command, 
the next cycle starts the precharge. 

dfo" iiii> 
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TIMING DIAGRAM - Ill 

Active/Precharge Power Down Mode @CAS Latency=2, Burst Length=4 

CLOCK 

CKE 

ADDR 

BA 

A10/AP 

DQ 

DQM 

:o 11 12 :3 :4 :5 :6 :7 :a ;9 :10 :11 ~2 
~~nnnn 
I I I I ff9;~ ~*Not~ ~ \ff1 
I I ~ I I I I I I I I 

I I tSS I I I I I ,_ I tSSDI 1-
1----1--~ I *Nclte 1 I I ts's I . I 

I I 
''---'--_._-ff 

*Note 3 
I I 

~·r~lfllfl:- I JJ \ I I Ji \_J_j 
I 

I 

----~-~-ff I 

t 
Precharge 

Power-down 
Entry 

1 RowLj 
Precharge Active 

Power-down Power-down 
Exit Entry 

l Read 

Active 
Power-down 

Exit 

*Note : 1. Both banks should be in idle state prior to entering precharge power down mode. 

2. CKE should be set high at least 1 CLK + tss prior to Row active command. 

3. Can not violate minimum refresh specification. (64ms) 

411JnfiihiiP 
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CMOSSDRAM 

~5 16 

t 
Precharge 

- : Don · t Care 

210 



TIMING DIAGRAM - Ill CMOSSDRAM 

Self Refresh Entry & Exit Cycle 

CLOCK 

CKE 

cs 

RAS 

CAS 

ADDR 

BA0-BA1 

A10/AP 

DQ 

WE 

DQM 

:a : 1 :2 :3 :4 :s 
•Ndte 2 

I 

ff I I I 

14-..__--+-fRFCmin ~ 
I •Nc\te6 

I 
•Note 3 

•~+---+--Jf-+---'----1----1-----1---1---1--
1 

SSr+-

I I --
~ 
I I 

-
I I 

Hi~Z -------Jf----------Hl-z-----JJ-:---------------

-
t t 

Self Refresh Entry Self Refresh Exit Auto Refresh 

- : Don't care 

*Note : TO ENTER SELF REFRESH MODE 

1. CS, RAS & CAS with CKE should be low at the same clcok cycle. 

2. After 1 clock cycle, all the inputs including the system clock can be don't care except for CKE. 

3. The device remains in self refresh mode as long as CKE stays "Low". 

cf.) Once the device enters self refresh mode, minimum tRAS is required before exit from self refresh. 

TO EXIT SELF REFRESH MODE 

4. System colck restart and be,stable before returning CKE high. 

5. CS starts from high. 

6. Minimum tRFC is required after CKE going high to complete self refresh exit. 

7. 4K cycle of burst auto refresh is required before self refresh entry and after self refresh exit if the system uses burst refresh. 

tt:J:': Hliii" 
ELECTRONICS 

211 



TIMING DIAGRAM - Ill CMOSSDRAM 

Mode Register Set Cycle Auto Refresh Cycle 

:o ; 1 :2 ;3 ;4 :s :s ;o '1 '2 3 4 '5 '5 '7 'a '9 1o 
CLOCK ~ I I I I 

CKE 1:11GH I ~IGH I d 
I 
I I I I I 

cs ff~ I I I I I 
I I I I 

'RAS 

I I 
1•Note11 

CA8 

I I 
1•Note3 1 I 

ADDR 
ff 
ff 

DQ Hi-Z
1 ~ 

WE 

DQM 

t t t t 
MRS New Auto Refresh New Command 

Command 

g :Don'tcare 

•All banks precharge should be completed before Mode Register Set cycle and auto refresh cycle. 

MODE REGISTER SET CYCLE 

*Note : 1. CS, RAS, CAS, & WE activation at the same clock cycle with address key will set internal mode register. 

2. Minimum 2 clock cycles should be met before new RAS activation. 

3. Please refer to Mode Register Set table. 

tltlf:filiii" ELECTRONICS 
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KM432S2020B 

1M x 32Bit x 2 Banks Synchronous DRAM 

FEATURES 
• JEDEC standard 3.3V power supply 

• LVTTL compatible with multiplexed address 

• Dual banks operation 

• MRS cycle with address key programs 

-. CAS Latency (2 & 3) 

-. Burst Length ( 1, 2, 4, 8 & full page) 

-. BurstType (Sequential & Interleave) 

• All inputs are sampled at the positive going edge of the system 

col ck 

• Burst Read Single-bit Write operation 

• DQM for masking 

• Auto & self refresh 

• 64ms refresh period (4K cycle) 

FUNCTIONAL BLOCK DIAGRAM 

Bank Select 

;::o 
;:o 

~ ;:o 0 
Cll 0 ~ (/) ~ CJ ::r 

)> () ID Cll 
0. c 0 
0. 0 =ll 0 

CLK c 0. m ;:l. ~ ~ (/) 

~ (/) 

ADD 
;:o 
Cll 

<O 

~ 
~ r r 

() ;::o () 
)> ID ~ (/) ;:o 

ID 
c 

~ 
LCKE 

LRAS LCBR LWE 

Timing Register 

i i i 

Target 
CMOSSDRAM 

GENERAL DESCRIPTION 
The KM432S2020B is 67, 108,864 bits synchronous high data 

rate Dynamic RAM organized as 2 x 1,048,576 words by 32 

bits, fabricated with SAMSUNG' s high performance CMOS 

technology. Synchronous design allows precise cycle control 

with the use of system clock. 1/0 transactions are possible on 

every clcok cycle. Range of operating frequencies, programma

ble burst length and programmable latencies allow the same 

device to be useful for a variety of high bandwidth, high perfor

mance memory system applications. 

ORDERING INFORMATION 

ParfNO~ ~ MAXf'r~q~ Interface Package 

KM432S2020BT-G/F8 125MHz 86 
KM432S2020BT-G/F 10 100MHz LVTTL TSOP(ll) 

KM432S2020BT-G/F 12 83MHz 

(§ LWE 

Data Input Register 
() 
0 
;:l. 

LDQM Q. 

0 
1M x 32 (/) 

Cll s. 
::::i "C 
(/) s. DQi Cll 
)> ID 

c 
1M x 32 s:: 

~ "'U 

Column Decoder 

Latency & Burst Length 

Programming Register 

LWCBR LDQM 

CLK CKE cs RAS GAS WE DQMO - 3 

dMfi@IP 
ELECTRONICS 

* Samsung Electronics reserves the right to 
change products or specification without 
notice. 
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Target 
KM432S20208 CMOSSDRAM 

PIN CONFIGURATION (TOP VIEW) 

Voo 1 0 86 Vss 
DQO 2 85 DQ15 

VDDQ 3 84 Vssa 
DQ1 4 83 DQ14 
DQ2 5 82 DQ13 

Vssa 6 81 Vooa 
DQ3 7 80 DQ12 
DQ4 8 79 DQ11 

VDDQ 9 78 Vsso 
DQ5 10 77 DQ10 
DQ6 11 76 DQ9 

Vssa 12 75 VDDQ 
DQ7 13 74 DQB 
N.C 14 73 N.C 
Voo 15 72 Vss 

DQMO 16 71 DQM1 
WE 17 70 MCH 

CAS 18 69 N.C 
RAS 19 68 CLK 
cs 20 67 CKE 

N.C 21 66 A9 
BA 22 65 AB 

A11 23 64 A7 
A10/AP 24 63 A6 

AO 25 62 A5 
A1 26 61 A4 
A2 27 60 A3 

DQM2 28 59 DQM3 
Voo 29 58 Vss 
N.C 30 57 N.C 

DQ16 31 56 DQ31 
Vssa 32 55 VDDQ 
DQ17 33 54 DQ30 
DQ18 34 53 DQ29 
VDDQ 35 52 Vssa 
DQ19 36 51 DQ28 
DQ20 37 50 DQ27 
Vssa 38 49 VDDQ 
DQ21 39 48 DQ26 
DQ22 40 47 DQ25 
Vooa 41 46 Vssa 
DQ23 42 45 DQ24 

Voo 43 44 Vss 86PIN TSOP (II) 
(400mil x 875mil) 

(0.5 mm PIN PITCH) 

ttmWiiiii• 
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KM432S2020B 
Target 

CMOS SDRAM 

PIN FUNCTION DESCRIPTION 
F PIN cc ~ ·•.·NAME;i < .<•· I I ---'- ~ 

..... . 

INPUT FUNCTION 
. ..... : 

-" ~.·· /~ .~~. ·.·. 

CLK System Clock Active on the positive going edge to sample all inputs. 

cs Chip Select Disables or enables device operation by masking or enabling all inputs except 
CLK, CKE and DQMn. 

Masks system colck to freeze operation from the next clock cycle. 
CKE Clock Enable CKE should be enabled at least one cycle prior to new command. 

Disable input buffers for power down mode. 

Ao-A11 Address Row I column addresses are multiplexed on the same pins. 
Row address: RAo - RA11, column address: CAo - CA7 

BA Bank Select Address Selects bank to be activated during row address latch time. 
Selects bank for read/write during column address latch time. 

RAS Row Address Strobe 
Latches row addresses on the positive going edge of the CLK with RAS low. 
Enables row access & precharge. 

CAS Column Address Strobe Latches column addresses on the positive going edge of the CLK with CAS low. 
Enables column access. 

WE Write Enable 
Enables write operation and row precharge. 
Latches data in starting from CAS, WE active. 

DQMO- 3 Data Input/Output Mask 
Makes data output Hi-Z, tsHz after the colck and masks the output. 
Blocks data input when DQMn active. 

DQo-31 Data Input/Output Data inputs/outputs are multiplexed on the same pins. 

VooNss Power Supply/Ground Power and ground for the input buffers and the core logic. 

VooaNssa Data Output Power/Ground 
Isolated power supply and ground for the output buffers to provide improved noise 
immunity. 

MCH Must Connect High This pin is to be connected to logic "High" all the time after power on. 

ABSOLUTE MAXIMUM RATINGS 

Parameter 
·. ··. symbol · .. ·.. Value .... 

Unit.·· [__ .. · . 

Voltage on any pin relative to Vss VIN, VOUT -1.0-4.6 v 
Voltage on Voo supply relative to Vss Voo, Vooa -1.0-4.6 v 
Storage temperature TSTG -55 - +150 oc 

Power dissipation Po 1 w 

Short circuit current los 50 mA 

Note : Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are exceeded. 
Functional operation should be restricted to recommended operating condition. 
Exposure to higher than recommended voltage for extended periods of time could affect device reliability. 

CAPACITANCE (Voo = 3.3V, TA= 25°C, f = 1MHz) 

Unit 

5.0 pF Input capacitance 
(Ao -A11, BA, CKE, CS, RAS, CAS, WE & DQMO - 3) 

CIN1 2.5 

Input capacitance (CLK) CIN2 2.5 4.0 pF 

Data input/output capacitance (DQo - DQ31) COUT 4.0 6.5 pF 
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KM43252020B 

DC OPERA TING CONDITIONS 
Recommended operating conditions (Voltage referenced to Vss = OV, TA= 0 to 70"C) 

I > ~ •>> \ ::::<::,:: L>>.• .:·, .•. 
·.·•· :.::::. 

......... .. .•.. 

Supply voltage Voo, Vooa 3.0 3.3 3.6 

Input logic high votlage VIH 2.0 3.0 Voo+0.3 

Input logic low voltage VIL -0.3 0 0.8 

Output logic high voltage VOH 2.4 - -
Output logic low voltage VOL - - 0.4 

Input leakage current Ill -5 - 5 

Output leakage current IOL -5 - 5 

Note: 1. V1H(max) = 4.6V AC for pulse width s 10ns acceptable. 
2. VIL(min) = -1.5V AC for pulse width s 10ns acceptable. 
3. Any input OV s VIN s Voo + 0.3V, all other pins are not under test= OV. 
4. Dout is disabled, OV s VouT s Voo. 

Operating Current 
(One Bank Active) 

Precharge Standby Current 
in power-down mode 

Precharge Standby Current 
in non power-down mode 

Active Standby Current 
in power-down mode 

Active Standby Current 
in non power-down mode 
{One Bank Active) 

Operating Current 
(Burst Mode) 

Refresh Current 

Self Refresh Current 

lcc1 

lcc2P 

lcc2PS 

lcc2N 

lcc2NS 

lec3P 

ICC3PS 

lcc3N 

lcc3NS 

lec4 

Ices 

Ices 

Note : 1. Measured with outputs open. 

2. Refresh period is 64ms. 

3. KM432S2020BT-G** 

4. KM432S2020BT-F** 

d!:i:friii• 
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Burst Length =1 
tRCZtRc(min) 
loL= O mA 

CKEsV1L(max), tee= 15ns 

CKE & CLKsV1L(max), tee= 00 

CKE2V1H(min), CS2V1H(min), tee= 15ns 
Input signals are changed one time during 30ns 

CKE2V1H(min), CLKSVIL(max), tee= 00 

Input signals are stable 

CKEsV1L(max), tee= 15ns 

CKE & CLKSVIL{max), tee= 00 

CKE2:V1H(min), CS2:V1H{min), tee= 15ns 
Input signals are changed one time during 30ns 

CKE:?:V1H(min), CLKSVIL(max), tee= 00 

Input signals are stable 

IOL = 0 mA 
Page Burst 
2 Banks activated 
teco = 2CLKs 

tRc2tRc(min) 

CKEs0.2V 

3 

2 

•:>• 

110 

220 

155 

Target 
CMOSSDRAM 

:--:,/;.•.•·•. :• 
/ •. 111~~'i_ •• >: / . 

v 
v 1 

v 2 

v loH =-2mA 

v IOL =2mA 

uA 3 

uA 4 

90 80 mA 

2 
mA 

2 

25 

mA 

10 

8 
mA 

8 

30 mA 

15 mA 

180 150 

mA 

145 125 

150 mA 2 

3 mA 3 

450 uA 4 
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KM432S2020B 

AC OPERATING TEST CONDITIONS (VDD = 3.3V±0.3V, TA= Oto 70°C) 

Input levels (Vih/Vil) 

Input timing measurement reference level 

Input rise and fall time 

Output timing measurement reference level 

Output load condition 

] 3.3V 

<; 1200.Q 

f-- VoH (DC) = 2.4V, IOH = -2mA 
Output ci----J---- ------.. VOL (DC) = 0.4V, loL = 2mA 

670Q. y SOpF 

(Fig. 1) DC Output Load Circuit 

OPERA TING AC PARAMETER 
(AC operating conditions unless otherwise noted) 

Row active to row active delay tRRD(min) 16 

RAS to CAS delay tRCD(min) 20 

Row precharge time tRP(min) 20 

tRAS(min) 48 
Row active time 

tRAS(max) 

@Operation tRC(min) 70 
Row cycle time 

@Auto refresh tRFC(min) 80 

Last data in to new col. address delay tCDL(min) 

Last data in to row precharge tRDL(min) 

Last data in to burst stop tBDL(min) 

Col. address to col. address delay tCCD(min) 

Number of valid CAS latency=3 

output data CAS latency=2 

2.4 I 0.4 

1.4 

tr/tf=1/1 

1.4 

See Fig. 2 

20 

20 

20 

48 

100 

70 

80 

2 

Target 
CMOSSDRAM 

v 
v 
ns 

v 

1 Vtt=1.4V 

< 50.Q <_ 

l 50pF 

(Fig. 2) AC Output Load Circuit 

24 ns 

26 ns 

26 ns 

60 ns 

us 

86 ns 

86 ns 1, 5 

CLK 2 

CLK 2 

CLK 2 

CLK 3 

ea 4 

Note : 1. The minimum number of clock cycles is determined by dividing the minimum time required with clock cycle time 

and then rounding off to the next higher integer. 

2. Minimum delay is required to complete write. 

3. All parts allow every cycle column address change. 

4. In case of row precharge interrupt, auto precharge and read burst stop. 

5. A new command may be given tRFC after self refresh exit. 

rt!Mfilhl» 
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KM432S20208 

AC CHARACTERISTICS (AC operating conditions unless otherwise noted) 

I )>./T7 '> -....• - ~! 170> c••> 107 __ <>_ ~•>ill ... < It>_ ·_<>-~1x/ . >· ··>) ····< ---/ ...... " ~···· ...... -.. -.... .. 2-

·•-•··- __ . >< \ . • •} ·<·. y·· I 1•·-·~·····-
_-.---· ........... ••'-·•· 11ilil:~. ~· --•-•1v1ax:.... 

-- .. 
CAS latency;;;3 8 10 

CLK cycle time tee 1000 1000 
CAS latency=2 10 12 

CLK to valid CAS latency=3 6 6 
output delay 

tSAC 
CAS latency=2 6 7 

Output data CAS latency=3 3 3 

hold time 
tOH 

CAS latency=2 3 3 

Output data hold time with no load tOHN 1.8 2 

CLK high pulse width tcH 3 3 

CLK low pulse width tcL 3 3 

Input setup time tss 2 2 

Input hold time tSH 1 1 

CLK to output in Low-Z tSLZ 1 1 

CLK to output CAS latency=3 6 6 
in Hi-Z 

tSHZ 
CAS latency=2 6 7 

Note: 1. Parameters depend on programmed CAS latency. 

2. If clock rising time is longer than 1 ns, (tr/2-0.5)ns should be added to the parameter. 

3_ Assumed input rise and fall time (tr & tf)=1 ns. 

If tr & tf is longer than 1 ns, transient time compensation should be considered, 

i.e., [(tr+ tf)/2-1]ns should be added to the parameter. 

4_ This parameter is guaranteed by design not by test. 

e1Mfiiiii» 
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IS<>• 
_-....... 

I> •VT& 
12 

13 

3 

3 

2 

3.5 

3.5 

3 

1 

1 

Target 
CMOSSDRAM 

- ......... _ 7:'1 -c-=~71 
22 /•• > _c 

) yn1t / < 1•<770 
I <'"'q"'·-- >•-•--< ...... ::1 

1000 ns 1 

7 
ns 1, 2 

8 

ns 2 

ns 4 

ns 3 

ns 3 

ns 3 

ns 3 

ns 2 

7 
ns 

8 
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KM432S2020B 

FREQUENCY vs. AC PARAMETER RELATIONSHIP TABLE 

KM432S2020BT-8 
I ··: 

Frequency CAS 
I Latency 

~ ""-

J 
70ns 48ns d 2p11~ 16n5 . ·• 20ns 811s 

125MHz (8.0ns) 3 9 6 3 2 3 

100MHz (10.0ns) 3 7 5 2 2 2 

83MHz (12.0ns) 2 6 4 2 2 2 

75MHz (13.0ns) 2 6 4 2 2 2 

66MHz (15.0ns) 2 5 4 2 2 2 

KM432S2020BT-10 

tcco 

10ns 

100MHz (10.0ns) 3 7 5 3 2 3 

83MHz (12.0ns) 3 6 4 2 2 2 

75MHz (13.0ns) 2 6 4 2 2 2 

66MHz (15.0ns) 2 5 4 2 2 2 

60MHz (16.7ns) 2 5 3 2 2 2 

KM432S2020BT-12 

CAS <l~__c tRAS 
-cc 

Target 
CMOS SDRAM 

(Unit: number of clock) 

tcoL ··I fRDL 

8115 8ns 

(Unit: number of clock) 

tee[-,,- 1 tRDL s 
-"-

1011$ I 10115 

(Unit: number of clock) 

fan5:•···:•I 
1. Frequency 
/. .. 

Latency sons 
""-

8~f'I$..:::_ I I 26ns _, 24ns •. ·• 26ns · · 12ns 1 12ns 

83MHz (12.0ns) 3 8 5 3 2 3 

75MHz (13.0ns) 3 7 5 2 2 2 

66MHz (15.0ns) 2 6 4 2 2 2 

60MHz (16.7ns) 2 6 4 2 2 2 

50MHz (20.0ns) 2 5 3 2 2 2 

41:!:1: f1 llii" 
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KM432S20208 
Target 

CMOSSDRAM 

SIMPLIFIED TRUTH TABLE 

Register Mode Register Set H x L L L L x OPCODE 1, 2 

Auto Refresh H 
H L L L H x 3 

x 
Entry L 

Refresh Self 
Refresh L H H H 

Exit L H x 

3 

3 
x 

H x x x 3 

Bank Active & Row Addr. H x L L H H x v Row Address 

Read& Auto Precharge Disable 
Column Address H x L H L H x v 

Auto Precharge Enable 

L Column 4 
Address 

H (Ao-A1) 4, 5 

Write & Auto Precharge Disable 
Column Address H x L H L L x v 

Auto Precharge Enable 

L Column 4 
Address 

H (Ao-A1) 4, 5 

Burst Stop H x L H H L x x 6 

Bank Selection v L 
Precharge H x L L H L x x 

Both Banks x H 

H x x x 
Clock Suspend or Entry H L x 
Active Power Down L v v v x 

Exit L H x x x x x 
H x x x 

Entry H L x 
L H H H 

Precharge Power Down Mode x 
H x x x 

Exit L H x 
L v v v 

DQM H x v x 7 

H x x x 
No Operation Command H x x x 

L H H H 

(V=Valid, X=Don' t Care, H=Logic High, L=Logic Low) 

Note : 1. OP Code : Operand Code 

Ao -A11, BA: Program keys. (@MRS) 

2. MRS can be issued only at both banks precharge state. 

A new command can be issued after 2 CLK cycles of MRS. 

3. Auto refresh functions are as same as CBR refresh of DRAM. 

The automatical precharge without row precharge command is meant by "Auto". 

Auto/self refresh can be issued only at both banks precharge state. 

4. BA : Bank select address. 

If "Low" at read, write, row active and precharge, bank A is selected. 

If "High" at read, write, row active and precharge, bank B is selected. 

If A10/AP is "High" at row precharge, BA is ignored and both banks are selected. 

5. During burst read or write with auto precharge, new read/write command for another bank can be issued. 

New row active of the associated bank can be issued at tRP after the end of burst. 

6. Burst stop command is valid at every burst length. 

7. DQM sampled at positive going edge of a CLK masks the data-in at the very CLK (Write DQM latency is 0), 

but makes Hi-Z state the data-out of 2 CLK cycles after. (Read DQM latency is 2) 

tt:!:iHiil' 
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KM432S20308 
Target 

CMOSSDRAM 

512K x 32Bit x 4 Banks Synchronous DRAM 

FEATURES 
• JEDEC standard 3.3V power supply 
• LVTTL compatible with multiplexed address 

• Four banks operation 
• MRS cycle with address key programs 

-. CAS Latency (2 & 3) 
-. Burst Length (1, 2, 4, 8 & full page) 
-. Burst Type (Sequential & Interleave) 

GENERAL DESCRIPTION 

• All inputs are sampled at the positive going edge of the system 

The KM432S20308 is 67, 108,864 bits synchronous high data 

rate Dynamic RAM organized as 4 x 524,288 words by 32 bits, 

fabricated with SAMSUNG' s high performance CMOS tech

nology. Synchronous design allows precise cycle control with 

the use of system clock. 1/0 transactions are possible on every 

clcok cycle. Range of operating frequencies, programmable 

burst length and programmable latencies allow the same device 

to be useful for a variety of high bandwidth, high performance 

memory system applications. col ck 
• Burst Read Single-bit Write operation 

• DQM for masking 
• Auto & self refresh 
• 64ms refresh period (4K cycle) 

FUNCTIONAL BLOCK DIAGRAM 

Bank Select 

;:o 

~ ;:o 
CD 0 
(/) =E ~ 

)> () 
(JJ 

c. c: 
CLK c. 0 =ll 

Cii 
c: !!! ::J 

CJ) 

~ CJ) 

ADD 
;:o 
CD 
co 
~ 
m r r 

;:o () 
)> (JJ 
CJ) ;:o 

LCKE 

LRAS LCBR LWE 

i 
CLK CKE cs 

tl1Uifl@IP 
ELECTRONICS 

ORDERING INFORMATION 

KM432S2030BT-G/F8 125MHz 

KM432S2030BT-G/F 10 100MHz 

KM432S2030BT-G/F 12 83MHz 

86 
LVTTL TSOP (II) 

(§ LWE 

Data Input Register ---- b' 
'--~~~~----.-~~~~~~ ~ 

LDQM Q. 

;:o 512K x32 
CJ) 

0 CD 
=E 512K x32 ::J 

(/) 
0 CD 
CD 

512K x32 )> () 
0 s:: c. "U m 512K x32 

DQi 

Column Decoder 

(JJ Latency & Burst Length c: 

~ 
Programming Register 

LCAS LWCBR LDQM 

Timing Register 

i i 
RAS CAS WE DQMO - 3 

" Samsung Electronics reserves the right to 
change products or specification without 
notice. 
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Target 
KM432S2030B CMOS SDRAM 

PIN CONFIGURATION (TOP VIEW) 

VDD 1 0 86 Vss 
DQO 2 85 DQ15 

VDDQ 3 84 VSSQ 
DQ1 4 83 DQ14 
DQ2 5 82 DQ13 
Vssa 6 81 VDDQ 
DQ3 7 80 DQ12 
DQ4 8 79 DQ11 

VDDQ 9 78 Vssa 
DQ5 10 77 DQ10 
DQ6 11 76 DQ9 

VSSQ 12 75 VDDQ 
DQ7 13 74 DQ8 
N.C 14 73 N.C 
VDD 15 72 Vss 

DQMO 16 71 DQM1 
WE 17 70 MCH 

CAS 18 69 N.C 
RAS 19 68 CLK 
cs 20 67 CKE 

N.C 21 66 A9 
BAO 22 65 AB 
BA1 23 64 A7 

A10/AP 24 63 A6 
AO 25 62 A5 
A1 26 61 A4 
A2 27 60 A3 

DQM2 28 59 DQM3 
Voo 29 58 Vss 
N.C 30 57 N.C 

DQ16 31 56 DQ31 
Vssa 32 55 VDDQ 
DQ17 33 54 DQ30 
DQ18 34 53 DQ29 
VDDQ 35 52 Vssa 
DQ19 36 51 DQ28 
DQ20 37 50 DQ27 
VSSQ 38 49 VDDQ 
DQ21 39 48 DQ26 
DQ22 40 47 DQ25 
VDDQ 41 46 Vssa 
DQ23 42 45 DQ24 

VDD 43 44 Vss 86PIN TSOP (II) 
(400mil x 875mil) 

(0.5 mm PIN PITCH) 

•1mw:m• 
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KM432S2030B 
Target 

CMOSSDRAM 

PIN FUNCTION DESCRIPTION 

I PIN.....::. Lz NAME ~·l< •·. L ---~i__L_ ·.·.. INf>frTFUNCJlQN ~ ___ ......... ·.··• 

CLK System Clock Active on the positive going edge to sample all inputs. 

cs Chip Select Disables or enables device operation by masking or enabling all inputs except 
CLK, CKE and DQMn. 

Masks system colck to freeze operation from the next clock cycle. 
CKE Clock Enable CKE should be enabled at least one cycle prior to new command. 

Disable input buffers for power down mode. 

Ao-A10/AP Address Row I column addresses are multiplexed on the same pins. 
Row address: RAo - RA10, column address: CAo - CA7 

BAo- BA1 Bank Select Address Selects bank to be activated during row address latch time. 
Selects bank for read/write during column address latch time. 

RAS Row Address Strobe Latches row addresses on the positive going edge of the CLK with RAS low. 
Enables row access & precharge. 

CAS Column Address Strobe Latches column addresses on the positive going edge of the CLK with CAS low. 
Enables column access. 

WE Write Enable Enables write operation and row precharge. 
Latches data in starting from CAS, WE active. 

DQMO- 3 Data Input/Output Mask Makes data output Hi-Z, tSHZ after the colck and masks the output. 
Blocks data input when DQMn active. 

DQo-31 Data Input/Output Data inputs/outputs are multiplexed on the same pins. 

VooNss Power Supply/Ground Power and ground for the input buffers and the core logic. 

VooaNsso Data Output Power/Ground Isolated power supply and ground for the output buffers to provide improved noise 
immunity. 

MCH Must Connect High This pin is to be connected to logic "High" all the time after power on. 

ABSOLUTE MAXIMUM RATINGS 

..:..::::.; .. Parameter 
...:.. ..... Symbol ~ .. ...::. 

Value 
...:::. 

Unit 
.....::. 

Voltage on any pin relative to Vss VIN, VOUT -1.0-4.6 v 
Voltage on Voo supply relative to Vss Voo, Vooo -1.0 - 4.6 v 
Storage temperature TSTG -55-+150 ·c 

Power dissipation Po 1 w 
Short circuit current los 50 mA 

Note: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are exceeded. 
Functional operation should be restricted to recommended operating condition. 
Exposure to higher than recommended voltage for extended periods of time could affect device reliability. 

CAPACITANCE (Voo = 3.3V, TA= 25·c, f= 1MHz) 

2.5 pF Input capacitance 
(Ao -A10/AP, BAo - BA1, CKE, CS, RAS, CAS, WE & DQMO - 3) 

CIN1 5.0 

Input capacitance (CLK) CIN2 2.5 4.0 pF 

Data input/output capacitance (DQo - DQ31) Cour 4.0 6.5 pF 

411MfilJil» 
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KM432S20308 

DC OPERATING CONDITIONS 
Recommended operating conditions (Voltage referenced to Vss = OV, TA= Oto 70°C) 

!?.············ <> / < Min• :. >>. 
·····~ 

< •• IVlax:·•·······< ::{ ........ . .... ..... 

Supply voltage Voo, VDDQ 3.0 3.3 3.6 

Input logic high votlage VIH 2.0 3.0 Voo+0.3 

Input logic low voltage VIL -0.3 0 0.8 

Output logic high voltage VoH 2.4 - -
Output logic low voltage VOL - - 0.4 

Input leakage current Ill -5 - 5 

Output leakage current IOL -5 - 5 

Note: 1. VIH(max) = 4.6V AC for pulse width :s: 10ns acceptable. 
2. VIL(min) = -1.5V AC for pulse width :s: 10ns acceptable. 
3. Any input OV :s: VIN :s: Voo + 0.3V, all other pins are not under test= OV. 
4. Dout is disabled, ov:s: Vour :s: Voo. 

DC CHARACTERISTICS 
(Recommended operating condition unless otherwise noted, TA= 0 to 70°C) 

I>>:.< • U Y ·< ./ > .. / ••••·• ................. 1 .··•· >'••> J<.<i .. LL .... :/ /i>b c~s· ? •. \<• ./ l./L. •: .. 
. ... t:=l:___:_ Ls< 

....... ••/<• .,... < JiG'S'.L\ ~ [\____J__ .·• I ( · _:_ .. __}- .. j__ ---- :c:::::_ < .I < Qos 

Operating Current 
Burst Length =1 

(One Bank Active) 
lcc1 tRc2::tRc(min) 110 

IOL = 0 mA 

Precharge Standby Current lcc2P CKE:S:V1L(max), tee= 15ns 

in power-down mode lcc2PS CKE & CLK:S:V1L(max), tee= oo 

lcc2N 
CKE2V1H(min), CSzV1H(min), tee= 15ns 

Precharge Standby Current Input signals are changed one time during 30ns 

in non power-down mode CKE2V1H(min), CLK:S:V1L(max), tee= oo 
lcc2NS 

Input signals are stable 

Active Standby Current lccJP CKE:S:V1L(max), tee= 15ns 

in power-down mode lcc3PS CKE & CLK:S:V1L(max), tee= oo 

ICC3N 
CKE2V1H(min), CSzV1H(min), tee= 15ns 

Active Standby Current Input signals are changed one time during 30ns 
in non power-down mode 
(One Bank Active) lcc3NS 

CKE2VIH(min), CLKSVIL(max), tee= 00 

Input signals are stable 

IOL = 0 mA 3 220 
Operating Current 

ICC4 Page Burst 
(Burst Mode) 2 Banks activated 

tcco = 2CLKs 2 155 

Refresh Current ICC5 tRCZtRc(min) 

Self Refresh Current Ices CKE50.2V 

Note : 1. Measured with outputs open. 

2. Refresh period is 64ms. 

3. KM432S2030BT-G** 

4. KM432S2030BT-F** 

•1Mfiliii» 
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Target 
CMOSSDRAM 

;;•••:>••·•·· • 
I ----Nc:>t~ . .•.. ---· l 1<?• L:::::....::::. 

v 
v 1 

v 2 

v loH =-2mA 

v IOL = 2mA 

uA 3 

uA 4 

c•.L<•,;;:: ( ............ ) i I 

/. > Unit Note 7 ······_:f!···I 
..... ~·· ..::::. ..:'.... L ..:::. •·..:::. 

90 80 mA 1 

2 
mA 

2 

25 

mA 

10 

8 
mA 

8 

30 mA 

15 mA 

180 150 

mA 1 
145 125 

150 mA 2 

3 mA 3 

450 uA 4 
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KM432S2030B 

AC OPERATING TEST CONDITIONS (VDD = 3.3V±0.3V, TA= Oto 70°C} 

Parameter Value 

Input levels (VihNil) 2.4 I 0.4 

Input timing measurement reference level 1.4 

Input rise and fall time tr/tf=1/1 

Output timing measurement reference level 1.4 

Output load condition See Fig. 2 

J 3.3V 

:? 1200.Q 

Target 
CMOSSDRAM 

v 
v 
ns 

v 

1 vtt=1.4V 

50.Q 

f VoH (DC) = 2.4V, IOH = -2mA 
Output 0

'---;---- - - - - - - .. VOL (DC) = 0.4V, IOL = 2mA output o--C&EQ~iiilITZD-+ 

B70Q { ___ ~ 50pF 

///, 

(Fig. 1) DC Output Load Circuit (Fig. 2) AC Output Load Circuit 

OPERATING AC PARAMETER 
(AC operating conditions unless otherwise noted) 

Row active to row active delay tRRD(min) 16 20 24 ns 

RAS to CAS delay tRCD(min) 20 20 26 ns 

Row precharge time tRP(min) 20 20 26 ns 

tRAS(min) 48 48 60 ns 
Row active time 

tRAS(max) 100 us 

@Operation tRC(min) 70 70 86 ns 
Row cycle time 

@Auto refresh tRFC(min) 80 80 86 ns 1, 5 

Last data in to new col. address delay tCDL(min) CLK 2 

Last data in to row precharge tRDL(min) CLK 2 

Last data in to burst stop tBDL(min) CLK 2 

Col. address to col. address delay tcCD(min) CLK 3 

Number of valid CAS latency=3 2 

output data 
ea 4 

CAS latency=2 

Note : 1. The minimum number of clock cycles is determined by dividing the minimum time required with clock cycle time 

and then rounding off to the next higher integer. 

2. Minimum delay is required to complete write. 

3. All parts allow every cycle column address change. 

4. In case of row precharge interrupt, auto precharge and read burst stop. 

5. A new command may be given tRFC after self refresh exit. 
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KM432S2030B 

AC CHARACTERISTICS (AC operating conditions unless otherwise noted) 

CLK to valid 
output delay 

Output data 
hold time 

CAS latency=3 

CAS latency=2 

CAS latency=3 

CAS latency=2 

Output data hold time with no load 

CLK high pulse width 

CLK low pulse width 

Input setup time 

Input hold time 

CLK to output in Low-Z 

CLK to output CAS latency=3 
in Hi-Z CAS latency=2 

tSAC 

3 
tOH 

3 

tOHN 1.8 

tCH 3 

tcL 3 

tss 2 

tSH 

tSLZ 

tSHZ 

Note : 1. Parameters depend on programmed CAS latency. 

6 

6 

3 

3 

2 

3 

3 

2 

6 

6 

6 

7 

6 

7 

2. If clock rising time is longer than 1 ns, (tr/2-0.5)ns should be added to the parameter. 

3. Assumed input rise and fall time (tr & tf)=1 ns. 

lftr & tf is longer than 1 ns, transient time compensation should be considered, 

i.e., [(tr+ tf)/2-1]ns should be added to the parameter. 

4. This parameter is guaranteed by design not by test. 
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3 

3 

2 

3.5 

3.5 

3 

Target 
CMOSSDRAM 

7 
ns 1, 2 

8 

ns 2 

ns 4 

ns 3 

ns 3 

ns 3 

ns 3 

ns 2 

7 
ns 

8 
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KM432S2030B 
Target 

CMOSSDRAM 

FREQUENCY vs. AC PARAMETER RELATIONSHIP TABLE 

KM43252030BT-8 
v~ = 

Fi'E~quency 

i: ~ 

125MHz (8.0ns) 

100MHz (10.0ns) 

83MHz (12.0ns) 

75MHz (13.0ns) 

66MHz (15.0ns) 

KM43252030BT-1 O 

CAS r tRc ~::.' tRAs .· 

1 latenqy j-- 70115 _j 48n5 • · . 

3 9 6 

3 7 5 

2 6 4 

2 6 4 

2 5 4 

tRP 

20115 

3 

2 

2 

2 

2 

tR.R.o 

16ns 

2 

2 

2 

2 

2 

tRco .·· 

20ns ·· 

3 

2 

2 

2 

2 

tcco 

81is •·••· 

(Unit : number of clock) 

tcoL 

8n5 

tRDL ·.· 

8n5 

(Unit : number of clock) 
... 

Frequ¢ncy 
.•. cAs. •.· ~L;...,...,..;...:..tR'""'c __ · ..•.• ..:... ·..:..•. ·1--""....,..tRA_· ·_s..:.......,+-"_tR..:...• ...... P ,..........,.+·.:......... ··t_R.R..:..o..:..· --+-· ·_t~..:..c ...... o...., .. _.1i.:---....... tc....,..co_· · ..;..... :'7-·+-.,....t..,;.;c.,....oL_· ,..,;..;.i_.,....tR_o...,;.L~ 

• ····• L~teney 1_0115 48ns 24115 20n5 24ns 10ns 1 1011s 10ns · •.. ·•· ·.·. 

100MHz (10.0ns) 

83MHz (12.0ns) 

75MHz ( 13.0ns) 

66MHz (15.0ns) 

60MHz (16.7ns) 

KM43252030BT-12 

Freqµency 

. ····· 
83MHz (12.0ns) 

75MHz (13.0ns) 

66MHz (15.0ns) 

60MHz (16.7ns) 

50MHz (20.0ns) 

3 

3 

2 

2 

2 

CAS 
LatEmC:y .··• 

. 

3 

3 

2 

2 

2 

•]iJnf]iiiiiP 
ELECTRONICS 

7 5 3 2 3 

6 4 2 2 2 

6 4 2 2 2 

5 4 2 2 2 

5 3 2 2 2 

(Unit: number of clock) 
I ... r 

l tR.co :...::_ tccc; ••. · . tCOL . ·. tROL 

86ns L. sons .... 
.• ·. -c:c 

26ns .. ··~ 12ris •.. ·. 12ns L 121\s .·. 

tRC tRAs tRP tRRO 

26ris. 1 24ns 

8 5 3 2 3 1 

7 5 2 2 2 

6 4 2 2 2 

6 4 2 2 2 

5 3 2 2 2 
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KM432S20308 
Target 

CMOSSDRAM 

SIMPLIFIED TRUTH TABLE 

Register Mode Register Set 

Auto Refresh 

Refresh Self 
Entry 

Refresh Exit 

Bank Active & Row Addr. 

Read& Auto Precharge Disable 
Column Address 

Auto Precharge Enable 

Write & Auto Precharge Disable 
Column Address 

Auto Precharge Enable 

Burst Stop 

Bank Selection 
Precharge 

All Banks 

Clock Suspend or 
Active Power Down 

Entry 

Exit 

Entry 

H x 
H 

H 
L 

L H 

H x 

H x 

H x 

.H x 

H x 

H L 

L H 

H L 

L L L L x 

L L L H x 

L H H H 
x 

H x x x 
.L L H H x 

L H L H x 

L H L L x 

L H H L x 

L L H L x 

H x x x x 
L v v v 
x x x x x 
H x x x x 
L H H H 

Precharge Power Down Mode 1----------------+---+----+----1 
H x x x 

Exit L H x 
L v v v 

DQM H x v 
H x x x 

No Operation Command H x x 
L H H H 

OP CODE 1, 2 

3 x 
3 

3 x 
3 

v Row Address 

L Column 4 v Address 

H (Ao-A1) 4, 5 

L Column 4 v Address 

H (Ao-A1) 4, 5 

x 6 

v L x 
x H 

x 

x 

x 7 

x 

(V=Valid, X=Don' t Care, H=Logic High, L=Logic Low) 

Note : 1. OP Code : Operand Code 
Ao -A10/AP & BAo - BA1 : Program keys. (@MRS) 

2. MRS can be issued only at all banks precharge state. 
A new command can be issued after 2 CLK cycles of MRS. 

3. Auto refresh functions are as same as CBR refresh of DRAM. 
The automatical precharge without row precharge command is meant by "Auto". 
Auto/self refresh can be issued only at all banks precharge state. 

4. BAo - BA1 : Bank select addresses. 
If both BAo and BA1 are "Low" at read, write, row active and precharge, bank A is selected. 
If both BAo is "Low'' and BA1 is "High" at read, write, row active and precharge, bank B is selected. 
If both BAo is "High" and BA1 is "Low" at read, write, row active and precharge, bank C is selected. 
If both BAo and BA1 are "High" at read, write, row active and precharge, bank D is selected. 
If A1o/AP is "High" at row precharge, BAo and BA1 is ignored and all banks are selected. 

5. During burst read or write with auto precharge, new read/write command for another bank can be issued. 
New row active of the associated bank can be issued at tRP after the end of burst. 

6. Burst stop command is valid at every burst length. 
7. DQM sampled at positive going edge of a CLK and masks the data-in at the very CLK (Write DQM latency is 0), 

but makes Hi-Z state the data-out of 2 CLK cycles after. (Read DQM latency is 2) 

•lli''+Jijii» 
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PACKAGE DIMENSION 

PLASTIC THIN SMALL OUT-LINE PACKAGE TYPE (II) 

44-TSOP2-400F 

#44 

0 

#1 

50-TSOP2-400F 

6~1:~MAX 
18.41 ±0.10 

0.725±0.004 

#23 

#22 

~O #U 

II;,:::::::::::::::::::::: ]I 
#1 #25 

t11MHIJU" ELECTRONICS 

~1!~MAX 
20.95±0.10 
0.825±0.004 

~MAX 

CMOSSDRAM 

Unit: Millimeters 

/ 
o-8· 

Pofo-TYP 

[fil!][I[ ~ ~ 
Ill DO 

d~ 

o.125~w; 0~1 01 0 005 +0.003 14 !:I 
· -0.001 O~ci 

1.00±0.10 
~ 

Unit: Millimeters 

,.- __ o,-8· 

Pofo-TYP 

1.00±0.10 
0.039±0.004 
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PACKAGE DIMENSION 

PLASTIC THIN SMALL OUT-LINE PACKAGE TYPE (II) 

54-TSOP2-400F 

#54 

0 

#1 

86-TSOP2-400F 

22.22±0.10 
0.875±0.004 

0.35±0.10 
~ 

#28 

#27 

#86 #44 

CMOSSDRAM 

Unit : Millimeters 

,--

~TYP 

Unit : Millimeters 

I:::::::::::::::::::::::::::::::::::::::::: II] ~-~ 
#1 

•1ili'¥11iii*' . 
ELECTRONICS 

~AX 
22.22±0.10 
0.875±0.004 

~ 
~ 

#43 
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KMM366S104BTN NEW JEDEC SDRAM MODULE 

KMM366S104BTN SDRAM DIMM 
1 Mx64 SDRAM DIMM based on 1Mx16, 4K Refresh, 3.3V Synchronous DRAMs with SPD 

GENERAL DESCRIPTION 
The Samsung KMM366S 104BTN is a 1 M bit x 64 Synchronous 

Dynamic RAM high density memory module. The Samsung 

KMM366S 104BTN consists of four CMOS 1 M x 16 bit Synchro

nous DRAMs in TSOP-11 400mil package and a 1K or 2K 

EEPROM in 8-pin SOP package on a 168-pin glass-epoxy sub

strate. Two 0.1 uF decoupling capacitors are mounted on the 

printed circuit board in parellel for each SDRAM. The 

KMM366S104BTN is a Dual In-line Memory Module and is 

intended for mounting into 168-pin edge connector sockets. 

Synchronous design allows precise cycle control with the use of 

system clock. 1/0 transactions are possible on every clock cycle. 

Range of operating frequencies, programmable latencies allows 

the same device to be useful for a variety of high bandwidth, 

high performance memory system applications. 

PIN CONFIGURATIONS (Front Side I Back Side) 

Pin Front Pin Front Pin Front Pin Back Pin Back 

1 Vss 29 DOM1 S7 D018 BS Vss 113 DOMS 
2 DOO 30 cso SB D019 86 D032 114 *CS1 
3 D01 31 DU S9 Voo 87 D033 115 RAS 
4 D02 32 Vss 60 D020 88 D034 116 Vss 
s D03 33 AO 61 NC 89 D035 117 A1 
6 Voo 34 A2 62 *VREF 90 Voo 118 A3 
7 D04 35 A4 63 *CKE1 91 D036 119 AS 
8 DOS 36 A6 64 Vss 92 D037 120 A7 
9 D06 37 AB 6S D021 93 D038 121 A9 
10 DO? 38 A10/AP 66 D022 94 D039 122 BAO 
11 DOB 39 *BA1 67 D023 9S D040 123 *A11 
12 Vss 40 Voo 68 Vss 96 Vss 124 Voo 
13 D09 41 Voo 69 D024 97 D041 12S *CLK1 
14 D010 42 CLKO 70 D02S 98 D042 126 *A12 
1S D011 43 Vss 71 D026 99 D043 127 Vss 
16 D012 44 DU 72 D027 100 D044 128 CKEO 
17 D013 45 CS2 73 Voo 101 D04S 129 *CS3 
18 Voo 46 DOM2 74 D028 102 Voo 130 DOM6 
19 D014 47 DOM3 7S D029 103 D046 131 DOM? 
20 D01S 48 DU 76 D030 104 D047 132 *A13 
21 *CBO 49 Voo 77 D031 105 *CB4 133 Voo 
22 *CB1 so NC 78 Vss 106 *CBS 134 NC 
23 Vss S1 NC 79 *CLK2 107 Vss 135 NC 
24 NC S2 *CB2 80 NC 108 NC 136 *CB6 
2S NC S3 *CB3 81 NC 109 NC 137 *CB? 
26 Voo S4 Vss 82 **SDA 110 Voo 138 Vss 

:27 WE S5 D016 83 **SCL 111 CAS 139 D048 
28 DOMO S6 D017 84 Voo 112 DOM4 140· D049 

FEATURE 
• Performance range 

Max Freq. (Speed) 
KMM366S104BTN-G8 125MHz (8ns) 

KMM366S104BTN-GO 100MHz (10ns) 

KMM366S104BTN-G2 83MHz (12ns) 

• Burst Mode Operation 

• Auto & Self Refresh Capability (4096 cycles I 64ms) 

• LVTTL compatible inputs and outputs 
• Single 3.3V±0.3V power supply 

• WCBR cycle with address key programs 
Latency (Access from column address) 

Burst Length (1, 2, 4, 8 & Full page) 

Data Scramble (Sequential & Interleave) 
• All inputs are sampled at the positive going edge of the 

system clock 

• Serial Presence Detect with EEPROM 
• PCB: Height{1,000mil), single sided component 

PIN NAMES 

Pin Back Pin Name 2 F1Jnction 
··•··· 

··:.:::::.. :.:::. ;;_ 

141 DOSO 
AO-A10/AP Address Input (multiplexed) 

142 D051 
143 Voo 
144 D052 
14S NC 
146 *VREF 
147 NC 
148 Vss 
149 DOS3 
1SO DOS4 
1 S1 D05S 
1S2 Vss 
1S3 DOS6 
154 DOS? 
1SS D058 
1S6 D059 
1S7 Voo 
1S8 D060 
159 D061 
160 D062 
161 D063 
162 Vss 
163 *CLK3 
164 NC 
165 **SAO 
166 **SA1 
167 **SA2 
168 Voo 

BAO Select Bank 

DOO-D063 Data Input I Output 

CLKO Clock Input 

CKEO Clock Enable Input 

CSO, CS2 Chip Select Input 

RAS Row Address Storbe 

CAS Column Address Strobe 

WE Write Enable 

DOM0-7 DOM 

Voo Power Supply (3.3V) 

Vss Ground 

*VREF Power Supply for Reference 

**SDA Serial Data 1/0 

**SCL Serial Clock 

**SAO - 2 Address in EEPROM 

DU Don' t use 

NC No Connection 

* These pins are not used in this module. 
** These pins should be NC in the system 

which does not support SPD. 

SAMSUNG ELECTRONICS CO., Ltd. reserves the right to change products and specifications without notice. 

et:f:I: f)liii » 
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KMM366S104BTN NEW JEDEC SCRAM MODULE 

PIN CONFIGURATION DESCRIPTION 
::. 

'<> lri .:: ::"' -222 ( : :::: .~: ::: : :::: .·:·: 

> . . / :> >: T-j i ·.:>::. ::•: ~' .. :: < :::::.: / @ .:::::::: 

CLK System Clock Active on the positive going edge to sample all inputs. 

cs Chip Select 
Disables or enables device operation by masking or enabling all inputs except 
CLK, CKE and DQM 

Masks system col ck to freeze operation from the next clock cycle. 

CKE Clock Enable 
CKE should be enabled at least one cycle prior to new command. 
Disable input buffers for power down in standby. 
CKE should be enabled 1 CLK+tss prior to valid command. 

AO -A10/AP Address. 
Row I column addresses are multiplexed on the same pins. 
Row address: RAO - RA10, column address: CAO - CA? 

BAO Bank Select Address 
Selects bank to be activated during row address latch time. 
Selects bank for read/write during column address latch time. 

RAS Row Address Strobe 
Latches row addresses on the positive going edge of the CLK with RAS low. 
Enables row access & precharge. 

CAS Column Address Strobe 
Latches column addresses on the positive going edge of the CLK with CAS low. 
Enables column access. 

WE Write Enable 
Enables write operation and row precharge. 
Latches data in starting from CAS, WE active. 

DQM0-7 Data Input/Output Mask 
Makes data output Hi-Z, tsHz after the colck and masks the output. 
Blocks data input when DQM active. (Byte masking) 

DQ0-63 Data Input/Output Data inputs/outputs are multiplexed on the same pins. 

VooNss Power Supply/Ground Power and ground for the input buffers and the core logic. 

t!Mfiliil" 
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KMM366S104BTN 

FUNCTIONAL BLOCK DIAGRAM 

cso 
DOMO 

LDQM cs 
OQO c DQO 
DQ1 DQ1 
002 OQ2 uo 
003 DQ3 
004 o-- OQ4 
005 · 005 
DQ6 o-- OQ6 
007 007 

DOM1 c UOOM 

008 008 
009 · 009 

0010 0010 
OQ11 c 0011 
0012 o-- 0012 
0013 o-- 0013 
0014 0014 
0015 o-- 0015 

CS2 
DOM2 

LOOM cs 
0016 000 
0017 001 
0018 002 U1 
0019 003 
0020 o-- 004 
0021 ~ DOS 
0022 o-- 006 
0023 o-- 007 

00~3 UDOM 
. ·0024 0-- 008 

DQ25 o-- DQ9 
0026 o- 0010 
DQ27 o-- 0011 
0028 o-- 0012 
0029 o-- 0013 
0030 o-- 0014 
0031 o-- 0015 

AO - An, BAO c------~ SORAM UO - U3 

RAS c ~ SDRAM UO - U3 

CAS o ~ SDRAM UO - U3 

WE o ~ SDRAM UO - U3 

CKEO c\------~ SDRAM UO - U3 

10.Q 
DOn {)--------'-,/\~Every DOpin of SDRAM 

Vooo~.------.-r.--1----------•~ 
Two 0.1 uF Capacitors 

I I per each SDRAM 
Vss c·~----<~.__--4~.__-------•~ 

dfafiijiliP 
ELECTRONICS 

To all SDRAMs 

NEW JEDEC SDRAM MODULE 

DOM4 c 

LDQM cs 
OQ32 DQO 
DQ33 c OQ1 
OQ34 OQ2 U2 
0035 c 003 
DQ36 o-- 004 
DQ37 o-- OQ5 
DQ38 o-- DQ6 
0039 o-- 007 

DQMS UOQM 

0040 o-- 008 
0041 o-- 009 
0042 o-- 0010 
0043 o-- 0011 
0044 o-- 0012 
0045 o-- 0013 
0046 o- 0014 
0047 o-- 0015 

DOM6 

LDQM cs 
0048 DOO 
0049 001 
0050 o-- 002 U3 
0051 003 
DQ52 o-- 004 
0053 o- 005 
0054 o-- 006 
0055 o-- DO? 

DOM? UOQM 

0056 o-- 008 
0057 o-- 009 
0058 o-- 0010 
ogsg o- 0011 
0060 o-- 0012 
0061 o-- 0013 
0062 o-- 0014 
0063 o-- 0015 

~uo 
CLKO~-____r-- U1 
'~ y;t--CU2 

~OQ U3 

10.Q 
CLK1/2/3 o--vV\l'--i 

_ 10pF 

'. ~ 
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KMM366S104BTN NEW JEDEC SCRAM MODULE 

ABSOLUTE MAXIMUM RATINGS 

~ \• <02· 
<.<:::: 

~ Illi> / .... . . >(. / 

······································;·· 

l.i 
Voltage on any pin relative to Vss VIN, VOUT -1.0 -4.6 v 
Voltage on Voo supply relative to Vss Voo, VDDQ -1.0 -4.6 v 
Storage temperature TSTG -55 - +150 ·c 
Power dissipation Po 4 w 
Short circuit current los 50 mA 

Note: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are exceeded. 
Functional operation should be restricted to recommended operating condition. 
Exposure to higher than recommended voltage for extended periods of time could affect device reliability. 

DC OPERATING CONDITIONS AND CHARACTERISTICS 
Recommended operating conditions (Voltage referenced to Vss = OV, TA= 0 to 70°C) 

1·: .••••.• < ;;;;.. > .. c 
········ >•··· 

.. ,..:; 
......... ......... ...:•···· I> <• Kl;;:.+;;;,• ... ••<)< 

L---·~ ?< ....... ~ 
···•····· 

Supply voltage Voo 3.0 3.3 3.6 v 
Input high votlage VIH 2.0 3.0 Voo+0.3 v 1 

Input low voltage VIL -0.3 0 0.8 v 2 

Output high voltage VoH 2.4 - - v IOH =-2mA 

Output low voltage Vol - - 0.4 v loL = 2mA 

Input leakage current Ill -20 - 20 uA 3 

Output leakage current IOL -5 - 5 uA 4 

Note : 1. VIH (max) = 4.6V AC for pulse width s 1 Ons acceptable. 
2. VIL (min) = -1.5V AC for pulse width s 1 Ons acceptable. 
3. Any input OV s VIN s Voo + 0.3V, all other pins are not under test= OV 
4. Dout is disabled, OV:S Vour s Voo 

CAPACITANCE (TA= 25·c, f = 1MHz) 

RP ..... .·;.• ..... . ........... \> [\/ .···<< ..•... ....... .. 
I< z•••.•·····•· / .. 2:..J 

Input capacitance (Ao - A10/AP, BAO) • CIN1 - 35 pF 

l.nput capacitance (RAS, CAS, WE) CIN2 - 35 pF 

Input capacitance (CKEO) CIN3 - 35 pF 

Input capacitance (CLKO) CIN4 - 40 pF 

Input capacitance (CSO, CS2) CIN5 - 25 pF 

Input capacitance (DQMO - DQM7) CIN6 - 20 pF 

Data input/output capacitance (009 - DQ63) COUT - 20 pF 

•1mWJiiii• 
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KMM366S104BTN NEW JEDEC SDRAM MODULE 

DC CHARACTERISTICS 
(Recommended operating condition unless otherwise noted, TA= 0 to 70°C) 

Operating Current 
(One Bank Active) 

Precharge Standby Current 
in power-down mode 

Precharge Standby Current 
in non power-down mode 

Active Standby Current 
in power-down mode 

Active Standby Current 
in non power-down mode 
(One Bank Active) 

Operating Current 
(Burst Mode) 

Refresh Current 

Self Refresh Current 

lcc1 

lcc2P 

lcc2PS 

lcc2N 

lcc2NS 

lccaP 

lcc3PS 

lcc3N 

lcc3NS 

ICC4 

Ices 

Ices 

Note : 1 . Measured with outputs open. 

2. Refresh period is 64ms. 

t11M Hliii" ELECTRONICS 

Burst Length =1 
tRc2tRc(min) 
loL= O mA 

CKE:S::V1L(max), tee= 15ns 

CKE & CLK::;;V1L(max), tee= 00 

CKE2VIH(min), CS2VIH(min), tee= 15ns 
Input signals are changed one time during 30ns 

CKE2VIH(min), CLK:S::V1L(max), tee= oo 
Input signals are stable 

CKE:S::V1L(max), tee= 15ns 

CKE & CLK:S::V1L(max), tee= 00 

CKE2VIH(min), CS2VIH(min), tee= 15ns 
Input signals are changed one time during 30ns 

CKE2VIH(min), CLK:S::V1L(max), tee= 00 

Input signals are stable 

loL= 0 mA 
Page Burst 
tcco = 2CLKs 

@Same Row 

@ Different Row 

tRC 2 tRC(min) 

CKE::;;0.2V 

3 

2 

3 

2 

460 440 400 mA 

2 
mA 

2 

80 

mA 

20 

12 
mA 

140 mA 

80 mA 

540 440 380 

380 360 320 mA 

260 240 220 

800 720 640 

620 560 480 mA 

480 440 380 

280 mA 2 

2 mA 
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KMM366S104BTN NiEW JEDEC SDRAM MODULE 

AC OPERATING TEST CONDITIONS (VDD = 3.3V±0.3V, TA= Oto 70°C) 

Input levels (VihNil) 

Input timing measurement reference level 

Input rise and fall time 

Output timing measurement reference level 

Output load condition 

VoH (DC) = 2.4V, IOH = -2mA 

VOL (DC) = 0.4V, IOL = 2mA 

(Fig. 1) DC Output Load Circuit 

OPERATING AC PARAMETER 
(AC operating conditions unless otherwise noted) 

Row active to row active delay tRRD(min) 16 

RAS to CAS delay tRCD(min) 24 

Row precharge time tRP(min) 20 

tRAS(min) 48 
Row active time 

tRAS(max) 

@Operation tRC(min) 80 
Row cycle time 

@Auto refresh tRFC(min) 80 

Last data in to new col. address delay tCDL(min) 

Last data in to row precharge tRDL(min) 

Last data in to burst stop tBDL(min) 

Col. address to col. address delay tCCD(min) 

CAS latency=3 
Number of valid 

CAS latency=2 output data 

CAS latency=1 

2.4 /0.4 

1.4 

tr/tf=1/1 

1.4 

See Fig. 2 

Output 

20 

26 

26 

50 

100 

80 

80 

2 

0 

v 
v 
ns 

v 

Vtt=1.4V 

50.Q 

r SOpF 

(Fig. 2) AC Output Load Circuit 

24 ns 

30 ns 

30 ns 

60 ns 

us 

90 ns 

90 ns 1, 5 

CLK 2 

CLK 2 

CLK 2 

CLK 3 

ea 4 

Note : 1. The minimum number of clock cycles is determined by dividing the minimum time required with clock cycle time 

and then rounding off to the next higher integer. 

2. Minimum delay is required to complete write. 

3. All parts allow every cycle column address change. 

4. In case of row precharge interrupt, auto precharge and read burst stop. 

5. A new command may be given tRFC after self refresh exit. 

tl:!MJiiii» 
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KMM366S104BTN NEW JEDEC SDRAM MODULE 

AC CHARACTERISTICS (AC operating conditions unless otherwise noted) 

Refer to the individual componenet, not the whole module. 
-::c T -::c ~ ·.· c c 

•8 
--.,,-, 

·10 
Parameter $Ymbol ··~ ····.·.·. 

.... 
'-"'--

Min 1 fV1a)t• I Min 
~ _::._ I··~ 

CAS latency=3 8 10 

CLK cycle time CAS latency=2 tee 12 1000 13 

CAS laten~y=1 24 26 

CAS latency=3 6 
CLKto valid 

CAS latency=2 tsAe 7 
output delay 

CAS latency=1 20 

CAS latency=3 3 3 
Output data hold 

CAS latency=2 tOH 3 3 
time 

CAS latency=1 5 5 

CLK high pulse width teH 3 3.5 

CLK low pulse width tel 3 3.5 

Input setup time tss 2 2.5 

Input hold time tSH 1 1 

CLK to output in Low-Z tSLZ 1 1 

CAS latency=3 '6 
CLK to output 

CAS latency=2 tSHZ 7 
in Hi-Z 

CAS latency=1 15 

·Note: 1. Parameters depend on programmed CAS latency. 

2 

Max 

1000 

7 

8 

22 

7 

8 

15 

2. If clock rising time is longer than 1 ns, (tr/2-0.5)ns should be added to the parameter. 

3. Assumed input rise and fall time (tr & tf)=1 ns. 

If tr & tf is longer than 1 ns, transient time compensation should be considered, 

i.e., [(tr+ tf)/2-1]ns should be added to the parameter. 

ttMfiiiii> 
ELECTRONICS 

~-12 .. ···· ...... 
I Unit Note 

1 Min Max···· L ··.·. •• ·~ ·. ·~ 
-""-

12 

15 1000 ns 1 

30 

8 

9 ns 1, 2 

24 

3 

3 ns 2 

5 

4 ns 3 

4 ns 3 

3 ns 3 

1 ns 3 

1 ns 2 

8 

9 ns 

15 
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KMM366S104BTN NEW JEDEC SDRAM MODULE 

FREQUENCY vs. AC PARAMETER RELATIONSHIP TABLE 

KMM366S104BTN-G8 (Unit : number of clock) 

125MHz (8.0ns) 3 10 6 3 2 3 

100MHz (10.0ns) 3 8 5 2 2 3 1 : 

83MHz (12.0ns) 2 7 4 2 2 2 

75MHz (13.0ns) 2 6 4 2 2 2 

66MHz (15.0ns) 2 6 4 2 2 2 

KMM366S104BTN-GO (Unit : number of clock) 

100MHz (10.0ns) 3 8 5 3 2 3 

83MHz (12.0ns) 3 7 5 3 2 3 

75MHz (13.0ns) 2 6 4 2 2 2 

66MHz (15.0ns) 2 6 4 2 2 2 

60MHz (16.?ns) 2 5 3 2 2 2 

KMM366S104BTN-G2 (Unit : number of clock) 

83MHz (12.0ns) 3 8 5 3 2 3 

75MHz (13.0ns) 3 7 5 3 2 3 

66MHz (15.0ns) 2 6 4 2 2 2 

60MHz (16.?ns) 2 6 4 2 2 2 

50MHz (20.0ns) 2 5 3 2 2 2 

•11tnfiliiiiP 
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KMM366S104BTN NEW JEDEC SDRAM MODULE 

SIMPLIFIED TRUTH TABLE 

cKen cs )aA$ CAS WE OQM 
.... .. .T ::..;·, ::.:·:: .; 
~'W••'>:.'C'.'."'?~:.::•:·:•:1:: '·•·: 

Register Mode Register Set H x L L L L x OP CODE 1, 2 

Auto Refresh H 3 
H 1-------i L L L H x x t---

Entry L 3 
Refresh Self 

Refresh 
L H H H 3 

Exit L H x x 1-------1 
H x x x 3 

Bank Active & Row Addr. H x L L H H x v Row Address 

Read& Auto Precharge Disable L Column 4 
H x L H L H x v Address t---

Column Address Auto Precharge Enable H (Ao-A1) 4, 5 

Write & Auto Precharge Disable L Column 4 
H x L H L L x v Address I--

Column Address Auto Precharge Enable H (Ao-A1) 4, 5 

Burst Stop H x L H H L x x 6 

Bank Selection v L 
Precharge H x L L H L x x I--

Both Banks x H 

H x x x 
Clock Suspend or Entry H L x I--

Active Power Down 
L v v v x 

t---
Exit L H x x x x x 

H x x x 
Entry H L x t---

L H H H 
Precharge Power Down Mode x I--

H x x x 
Exit L H x t---

L v v v 
DQM H x v x 7 

H x x x 
No Operation Command H x x x 1-------1 

L H H H 

(V=Valid, X=Don' t Care, H=Logic High, L=Logic Low) 

Note : 1. OP Code : Operand Code 

Ao -A10/AP, BAo: Program keys. (@MRS) 

2. MRS can be issued only at both banks precharge state. 

A new command can be issued after 2 clock cycle of MRS. 

3. Auto refresh functions are as same as CBR refresh of DRAM. 

The automatical precharge without row precharge command is meant by "Auto". 

Auto/self refresh can be issued only at both banks precharge state. 

4. BAo : Bank select address. 

If "Low'' at read, write, row active and precharge, bank A is selected. 

If "High" at read, write, row active and precharge, bank B is selected. 

If A1o/AP is "High" at row precharge, BAo is ignored and both banks are selected. 

5. During burst read or write with auto precharge, new read/write command can not be issued. 

Another bank read/write command can be issued after the end of burst. 

New row active of the assoiated bank can be issued at tRP after the end of burst. 

6. Burst stop command is valid at every burst length. 

7. DQM sampled at positive going edge of a CLK masks the data-in at the very CLK (Write DQM latency is 0), 

but makes Hi-Z state the data-out of 2 CLK cycles after. (Read DQM latency is 2) 

t1:fofjliil$ 
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KMM366S104BTN 

PACKAGE DIMENSIONS 

0.118 
(3.000) 

.118DIA±.004 
(3.000DIA ± .100) 

0.350 
(8.890) 

0.250 
(6.350) 

1.450 
.450 (36.830) 
(11.430) 

5.250 
(133.350) 

5.014 
(127.350) 

4.550 
(115.57) 

0.250 
(6.350) 

NEW JEDEC SCRAM MODULE 

2.150 
(54.61) 

Units : Inches (millimeters) 

R 0.079 
(R 2.000) 

0.157±0.004 
(4.000±0.100) 

aS 
0 00 ,..._ ": 
o~ 

0.120Max 

Willlill u11111111111111111111111111111111 U 1111111111111111111111111111111111111111111111 

o~ ~,~ ~.o~~'l 

0.250 
14 (6.350) 

11 

Detail A 

0.123±.005 
(3.125±.125) 

0.079±.004 
(2.000 ± .100) 

Tolerances :±.005(.13) unless otherwise specified 

The used device is 1Mx16 SDRAM, TSOP 
SDRAM Part No.: KM416S1020BT 

•J:tnti:W• 
ELECTRONICS 

0.250 
14 

(6.350) 
11 

0.123±.005 
(3.125±.125) 

0.079±.004 
(2.000 ± .100) 

Detail B 

c: c 
~ ~ 
0 0 
0""'" ...- IO 

0 ti 

8 ~ 

;;: " _J I· o.oso ± 0.003• 

.. 1 (1.270±0.10) 

0.050 
(1.270) 

Detail C 
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KMM366S203BTN NEW JEDEC SDRAM MODULE 

KMM366S203BTN SDRAM DIMM 
2Mx64 SDRAM DIMM based on 2Mx8, 4K Refresh, 3.3V Synchronous DRAMs with SPD 

GENERAL DESCRIPTION 
The Samsung KMM366S203BTN is a 2M bit x 64 Synchronous 

Dynamic RAM high density memory module. The Samsung 

KMM366S203BTN consists of eight CMOS 2M x 8 bit Synchro

nous DRAMs in TSOP-11 400mil package and a 1K or 2K 

EEPROM in 8-pin SOP package on a 168-pi'n glass-epoxy sub

strate. Two 0.1 uF decoupling capacitors are mounted on the 

printed circuit board in parellel for each SDRAM. The 

KMM366S203BTN is a Dual In-line Memory Module and is 

intended for mounting into 168-pin edge connector sockets. 

Synchronous design allows precise cycle control with the use of 

system clock. 1/0 transactions are possible on every clock cycle. 

Range of operating frequencies, programmable latencies allows 

the same device to be useful for a variety of high bandwidth, 

high performance memory system applications. 

PIN CONFIGURATIONS (Front Side I Back Side) 
Pin Front Pin Front Pin Front Pin Back Pin Back 

1 Vss 29 DQM1 57 DQ18 85 Vss 113 DQM5 
2 DQO 30 cso 58 DQ19 86 DQ32 114 *CS1 
3 DQ1 31 DU 59 Voo 87 DQ33 115 RAS 
4 DQ2 32 Vss 60 DQ20 88 DQ34 116 Vss 
5 DQ3 33 AO 61 NC 89 DQ35 117 A1 
6 Voo 34 A2 62 *VREF 90 Voo 118 A3 
7 DQ4 35 A4 63 *CKE1 91 DQ36 119 A5 
8 DQ5 36 A6 64 Vss 92 DQ37 120 A? 
9 DQ6 37 A8 65 DQ21 93 DQ38 121 A9 
10 DQ7 38 A10/AP 66 DQ22 94 DQ39 122 BAO 
11 DQ8 39 *BA1 67 DQ23 95 DQ40 123 *A11 
12 Vss 40 Voo 68 Vss 96 Vss 124 Voo 
13 DQ9 41 Voo 69 DQ24 97 DQ41 125 CLK1 
14 DQ10 42 CLKO 70 DQ25 98 DQ42 126 *A12 
15 DQ11 43 Vss 71 DQ26 99 DQ43 127 Vss 
16 DQ12 44 DU 72 DQ27 100 DQ44 128 CKEO 
17 DQ13 45 CS2 73 Voo 101 DQ45 129 *CS3 
18 Voo 46 DQM2 74 DQ28 102 VDD 130 DQM6 
19 DQ14 47 DQM3 75 DQ29 103 DQ46 131 DQM7 
20 DQ15 48 DU 76 DQ30 104 DQ47 132 *A13 
21 *CBO 49 Voo 77 DQ31 105 *CB4 133 Voo 
22 *CB1 50 NC 78 Vss 106 *CB5 134 NC 
23 Vss 51 NC 79 *CLK2 107 Vss 135 NC 
24 NC 52 *CB2 80 NC 108 NC 136 *CB6 
25 NC 53 *CB3 81 NC 109 NC 137 *CB? 
26 VDD 54 Vss 82 **SDA 110 VDD 138 Vss 
27 WE 55 DQ16 83 **SCL 111 CAS 139 DQ48 
28 DQMO 56 DQ17 84 VDD 112 DQM4 140 DQ49 

FEATURE 
• Performance range 

Max Freq. (Speed) 

KMM366S203BTN-G8 125MHz (8ns) 

KMM366S203BTN-GO 100MHz (10ns) 

KMM366S203BTN-G2 83MHz (12ns) 

• Burst Mode Operation 

• Auto & Self Refresh Capability (4096 cycles/ 64ms) 

• LVTTL compatible inputs and outputs 

• Single 3.3V±0.3V power supply 

• WCBR cycle with address key programs 

Latency (Access from column address) 

Burst Length (1, 2, 4, 8 & Full page) 

Data Scramble (Sequential & Interleave) 

• All inputs are sampled at the positive going edge of the 

system clock 

• Serial Presence Detect with EEPROM 

• PCB: Height{1,000mil}, double sided component 

Pin Back 

141 DQ50 
142 DQ51 
143 Voo 
144 DQ52 
145 NC 
146 *VREF 
147 NC 
148 Vss 
149 DQ53 
150 DQ54 
151 DQ55 
152 Vss 
153 DQ56 
154 DQ57 
155 DQ58 
156 DQ59 
157 Voo 
158 DQ60 
159 DQ61 
160 DQ62 
161 DQ63 
162 Vss 
163 *CLK3 
164 NC 
165 **SAO 
166 **SA1 
167 **SA2 
168 VDD 

PIN NAMES 

Pin Name V::C:.::. 3 -:::--cc > 7 2 : .•• >.· •: •: •:.cc. _i •. 

AO -A10/AP Address Input (multiplexed) 

BAO Select Bank 

DQO-DQ63 Data Input I Output 

CLKO-CLK1 Clock Input 

CKEO Clock Enable Input 

CSO, CS2 Chip Select Input 

RAS Row Address Storbe 

CAS Column Address Strobe 

WE Write Enable 

DQMO -7 DOM 

VDD Power Supply (3.3V) 

Vss Ground 

*VREF Power Supply for Reference 

**SDA Serial Data 1/0 

**SCL Serial Clock 

**SAO -2 Address in EEPROM 

DU Don' t use 

NC No Connection 

* These pins are not used in this module. 
** These pins should be NC in the system 

which does not support SPD. 

SAMSUNG ELECTRONICS CO., Ltd. reserves the right to change products and specifications without notice. 

•1"i'iflii!i• 
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KMM366S203BTN NEW JEDEC SDRAM MODULE 

PIN CONFIGURATION DESCRIPTION 

I> _rm._ t•••·••77 >•···~·< 
•·· 

1< ····•••·•···· <~ / <.l. 2···>_;;_ 
...... 

.. / .. / -222. ··•·· ---2__ . < . ~ 

CLK System Clock Active on the positive going edge to sample all inputs. 

cs Chip Select 
Disables or enables device operation by masking or enabling all inputs except 
CLK, CKE and DQM 

Masks system colck to freeze operation from the next clock cycle. 

CKE Clock Enable 
CKE should be enabled at least one cycle prior to new command. 
Disable input buffers for power down in standby. 
CKE should be enabled 1 CLK+tss prior to valid command. 

AO-A10/AP Address 
Row I column addresses are multiplexed on the same pins. 
Row address: RAO - RA10, column address: CAO - CAB 

BAO Bank Select Address 
Selects bank to be activated during row address latch time. 
Selects bank for read/write during column address latch time. 

RAS Row Address Strobe 
Latches row addresses on the positive going edge of the CLK with RAS low. 
Enables row access & precharge. 

CAS Column Address Strobe 
Latches column addresses on the positive going edge of the CLK with CAS low. 
Enables column access. 

WE Write Enable 
Enables write operation and row precharge. 
Latches data in starting from CAS, WE active. 

DQM0-7 Data Input/Output Mask 
Makes data output Hi-Z, tsHZ after the colck and masks the output. 
Blocks data input when DQM active. (Byte masking) 

DQ0-63 Data Input/Output Data inputs/outputs are multiplexed on the same pins. 

VooNss Power Supply/Ground Power and ground for the input buffers and the core logic. 

t1MHIW" 
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KMM366S203BTN NEW JEDEC SCRAM MODULE 

FUNCTIONAL BLOCK DIAGRAM 

CSOo--------------------------
OOMO" 

OOM CS 

uo 

OQM cs 
008 000 
009 001 

0010 002 U1 
0011 003 
0012. OQ4 
0013 005 
0014 OQ6 
0015 007 

CS2 
OOM2 

OOM cs 
0016 000 
0017 001 
0018 002 U2 
0019 003 
0020 OQ4 
0021 c OQ5 
0022 OQ6 
0023 OQ7 

OOM3 o---

OQM cs 
0024 000 
0025 001 
0026 002 U3 
0027 003 
0028 004 
0029 005 
0030 006 
0031 007 

AO-An, BAOC • SDRAM UO - U7 

RASC • SDRAM UO - U7 

CASO • SDRAM UO - U7 

WEO • SDRAM UO - U7 

CKEOo • SDRAM UO - U7 

10.Q 
OOn o---v\N'--. Every OOpin of SORAM 

Voo o>-----<I-I--------• 
Two 0.1 uF Capacitors 

I I per each SORAM 
Vss o)----j __ ---4-t---------.. 

•1'Mfi'iil" ELECTRONICS 

To all SORAMs 

OOM4 

0032 
0033 
0034 
0035 
0036, 
0037 
0038 
OQ39 

OOM5 

OOM6 

0048 
0049 
0050 
0051 
0052 
0053 
0054 
0055 

OQM7 r 

0056 
0057 
0058c-
0059 
0060 
0061 
0062 
0063 

OOM cs 

U4 

cs 

us 

OOM cs 

U6 

OOM cs 
000 
001 
002 U7 
003 
OQ4 
005 
006 
007 

10.Q~UO/U2 
vVv L 

CLK0/1 U 1 /U3 
~U4/U6 

10.Q U5/U7 

10.Q 
CLK2/3 o--v'VV'-i 

_ 10pF 

~ 
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KMM366S203BTN NEW JEDEC SDRAM MODULE 

ABSOLUTE MAXIMUM RA TINGS 

Voltage on any pin relative to Vss VIN, Vour -1.0-4.6 v 
Voltage on Voo supply relative to Vss Voo, Vooa -1.0 - 4.6 v 
Storage temperature TSTG -55 - +150 

Power dissipation Po 8 w 
Short circuit current las 50 mA 

Note: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are exceeded. 
Functional operation should be restricted to recommended operating condition. 
Exposure to higher than recommended voltage for extended periods of time could affect device reliability. 

DC OPERA TING CONDITIONS AND CHARACTERISTICS 
Recommended operating conditions (Voltage referenced to Vss = OV, TA= 0 to 70°C) 

1:•:><:•· •... •.:: .. >>··•·~ .. .:.: ::·•·•,• ······· ............... ·•:••:<•• ,... ,< :.•f•:•:•::· •·•· ···•:•: .. ,., • .:.:..<·····L•··· .... •.o:•e:•.. · ..••• 
t..____ 2 i ..••.• __:_ / T > .. 7 ~c 1 1v1•rr ~ • , r~ <i < ·~~~""-"- ...:. ':'.~··~ \.::. .· ... ::·.::.·•. ~ ·.•· 
Supply voltage Voo 3.0 3.3 3.6 V 

Input high votlage VIH 2.0 3.0 Voo+0.3 v 
Input low voltage VIL -0.3 0 0.8 v 2 

Output high voltage VoH 2.4 v loH =-2mA 

Output low voltage VOL 0.4 v IOL = 2mA 

Input leakage current llL -40 40 uA 3 

Output leakage current IOL -5 5 uA 4 

Note : 1. V1H (max) = 4.6V AC for pulse width s 1 Ons acceptable. 
2. VIL (min) = -1.5V AC for pulse width s 1 Ons acceptable. 
3. Any input OV s VIN s Voo + 0.3V, all other pins are not under test= OV 
4. Dout is disabled, OV s Vour s Voo 

CAPACITANCE (TA= 25·c, f= 1MHz) 

Input capacitance (Ao -A10/AP, BAO) CIN1 55 pF 

Input capacitance (RAS, CAS, WE) CIN2 55 pF 

Input capacitance (CKEO) CIN3 55 pF 

Input capacitance (CLKO - CLK1) CIN4 40 pF 

Input capacitance (CSO, CS2) CIN5 35 pF 

Input capacitance (DQMO - DQM7) CIN6 20 pF 

Data input/output capacitance (DQO - DQ63) Cour 20 pF 

•tMfiiiil'* ELECTRONICS 
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KMM366S203BTN NEW JEDEC SDRAM MODULE 

DC CHARACTERISTICS 
(Recommended operating condition unless otherwise noted, TA= Oto 70°C) 

IT~C --------;-> 7 T 

I < ····~."' f ) ~x.~·;.; ••· -"'"_.._, .. --· .... >··.· > ····•·· ·.·.. . . ... /::<_C• >> ) 
Operating Current 
(One Bank Active) 

lcc1 

Precharge Standby Current lcc2P 

in power-down mode lcc2PS 

lcc2N 
Precharge Standby Current 
in non power-down mode 

lcc2NS 

Active Standby Current lcc3P 

in power-down mode ICC3PS 

Active Standby Current lcc3N 

in non power-down mode 
(One Bank Active) lcc3NS 

Operating Current 
ICC4 

(Burst Mode) 

Refresh Current Ices 

Self Refresh Current Ices 

Note : 1. Measured with outputs open. 

2. Refresh period is 64ms. 

•111i'¥1i!iliP 
ELECTRONICS 

/ < J.> I "'""' :.•• . > < · ,..~..::."" ·•··• ,.,.............. >r ; '777•·•.···· .. 
.... >• ··} ·~· . ... ' (( .·.·········· 

! ( <> •••.•. ~ .·.···•.····. <·.····· < l ?Ji 
Burst Length =1 
tRC 2: tRC( min) 
loL = 0 mA 

CKE:SV1L(max}, tee= 15ns 

CKE & CLK:5:V1L(max), tee= 00 

CKE2VIH(min}, CS2:V1H(min}, tee= 15ns 
Input signals are changed one time during 30ns 

CKE2VIH(min}, CLK:SV1L(max}, tee= 00 

Input signals are stable 

CKE:SV1L(max}, tee= 15ns 

CKE & CLK:SV1L(max), tee= 00 

CKE2:V1H(min}, CS2:V1H(min), tee= 15ns 
Input signals are changed one time during 30ns 

CKE2VIH(min), CLK:SV1L(max), tee= 00 

Input signals are stable 

3 

@Same Row 2 

loL= 0 mA 1 
Page Burst 
tcco = 2CLKs 3 

@ Different Row 2 

1 

tRC 2: tRC(min) 

CKEs0.2V 

l_J__< i •••><T.•.:••• ITO>····· 1 .... '•··•·• ·----""'.'1'' ..... ...... · ·. >••;:;;;.CC- .......... .... ,. .... l.,. 
1 .. ::.:Tl:t.> I >i '·• 

• > / 

840 800 720 mA 1 

4 
mA 

4 

160 

mA 

40 

24 
mA 

16 

280 mA 

160 mA 

1,000 800 720 

720 640 600 mA 1 

480 440 400 

1,440 1,280 1,120 

1,160 1,040 880 mA 1 

920 840 720 

560 mA 2 

4 mA 

255 



KMM366S203BTN NEW JEDEC SCRAM MODULE 

AC OPERATING TEST CONDITIONS (VDD=3.3V±0.3V, TA=Oto70"C) 

Input levels (Vih/Vil) 

Input timing measurement reference level 

Input rise and fall time 

Output timing measurement reference level 

Output load condition 

1200.Q 

VoH (DC) = 2.4V, loH = -2mA 
Output o---------- ------.. VOL (DC) = 0.4V, IOL = 2mA 

870.Q 
50pF 

(Fig. 1) DC Output Load Circuit 

OPERATING AC PARAMETER 
(AC operating conditions unless otherwise noted) 

Row active to row active delay tRRD(min) 16 

RAS to CAS delay tRCD(min) 24 

Row precharge time tRP(min) 20 

tRAS(min) 48 
Row active time 

tRAS(max) 

@Operation tRC(min) 80 
Row cycle time 

@Auto refresh tRFC(min) 80 

Last data in to new col. address delay tCDL(min) 

Last data in to row precharge tRDL(min) 

Last data in to burst stop tBDL(min) 

Col. address to col. address delay tCCD(min) 

CAS latency=3 
Number of valid 

CAS latency=2 output data 

CAS latency=1 

2.4 /0.4 

1.4 

tr/tf=1/1 

1.4 

See Fig. 2 

Output 

20 

26 

26 

50 

100 

80 

80 

2 

0 

v 
v 
ns 

v 

vtt=1.4V 

50.Q 

r 50pF 

(Fig. 2) AC Output Load Circuit 

24 ns 

30 ns 

30 ns 

60 ns 

us 

90 ns 

90 ns 1, 5 

CLK 2 

CLK 2 

CLK 2 

CLK 3 

ea 4 

Note: 1. The minimum number of clock cycles is determined by dividing the minimum time required with clock cycle time 

and then rounding off to the next higher integer. 

2. Minimum delay is required to complete write. 

3. All parts allow every cycle column address change. 

4. In case of row precharge interrupt, auto precharge and read burst stop. 

5. A new command may be given tRFC after self refresh exit 

tt:!:i: fiiiii» 
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KMM366S203BTN NEW JEDEC SDRAM MODULE 

AC CHARACTERISTICS (AC operating conditions unless otherwise noted) 

·Refer to the individual componenet, not the whole module . 

. · 

CAS latency=3 8 10 12 

CLK cycle time CAS latency=2 

CAS latency=1 

tee 12 1000 13 1000 

CLK to valid 
output delay 

Output data hold 
time 

CLK high pulse width 

CLK low pulse width 

Input setup time 

Input hold time 

CLK to output in Low-Z 

CLK to output 
in Hi-Z 

CAS latency=3 

CAS latency=2 

CAS latency=1 

CAS latency=3 

CAS latency=2 

CAS latency=1 

CAS latency=3 

CAS latency=2 

CAS latency=1 

24 

tsAe 

3 

toH 3 

5 

teH 3 

teL 3 

tss 2 

tSH 

tsLZ 

tSHZ 

Note : 1. Parameters depend on programmed CAS latency. 

26 

6 7 

7 8 

20 22 

3 

3 

5 

3.5 

3.5 

2.5 

6 7 

7 8 

15 15 

2. If clock rising time is longer than 1 ns, (tr/2-0.5)ns should be added to the parameter. 

3. Assumed input rise and fall time (tr & tf)=1 ns. 

If tr & tf is longer than 1 ns, transient time compensation should be considered, 

i.e., [(tr+ tf)/2-1]ns should be added to the parameter. 

•1ifofillil> 
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15 

30 

3 

3 

5 

4 

4 

3 

1000 ns 

8 

9 ns 1, 2 

24 

ns 2 

ns 3 

ns 3 

ns 3 

ns 3 

ns 2 

8 

9 ns 

15 
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KMM366S203BTN NEW JEDEC SDRAM MODULE 

FREQUENCY vs. AC PARAMETER RELATIONSHIP TABLE 

KMM366S203BTN-G8 

125MHz (8.0ns) 

100MHz (10.0ns) 

83MHz (12.0ns) 

75MHz (13.0ns) 

66MHz (15.0ns) 

KM M 366S203BTN-GO 

100MHz (10.0ns) 

83MHz (12.0ns) 

75MHz (13.0ns) 

66MHz (15.0ns) 

60MHz (16.?ns) 

KMM366S203BTN-G2 
I > --::- I 

I Freqqency ·• ·•• 
::_:::. = :·: 

83MHz (12.0ns) 

75MHz (13.0ns) 

66MHz (15.0ns) 

60MHz (16.?ns) 

50MHz (20.0ns) 

3 

3 

2 

2 

2 

3 

3 

2 

2 

2 

CAS 
Latency 

3 

3 

2 

2 

2 

•li'i'1filJil> 
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10 

8 

7 

6 

6 

8 

7 

6 

6 

5 

90ns 

8 

7 

6 

6 

5 

(Unit : number of clock) 

6 3 2 3 

5 2 2 3 

4 2 2 2 

4 2 2 2 

4 2 2 2 

(Unit : number of clock) 

5 3 2 3 

5 3 2 3 

4 2 2 2 

4 2 2 2 

3 2 2 2 

(Unit: number of clock) 
·. 

~tAAs tRP tRRD 

&ons 30ns ~ 24ns 

5 3 2 3 1 1 1 

5 3 2 3 

4 2 2 2 

4 2 2 2 

3 2 2 2 

258 



KMM366S203BTN NEW JEDEC SDRAM MODULE 

SIMPLIFIED TRUTH TABLE 

I \ •·/<< .> ·····• •.·•: .... ·.::•· ~'·;;=······· . •c:2: 
CAS WE DQM BAO!• +.:~.;; ;.•.;;": . Note .. > .. ""."':: ...... 7 :: ••.. ?...: .... .. ''.""' 

Register Mode Register Set H x L L L L x OP CODE 1, 2 

Auto Refresh H 3 
H f-------1 L L L H x x 1--

Entry L 3 
Refresh Self 

Refresh 
L H H H 3 

Exit L H x x t---
H x x x 3 

Bank Active & Row Addr. H x L L H H x v Row Address 

Read& Auto Precharge Disable L Column 4 
H x L H L H x v Address t---

Column Address Auto Precharge Enable H (Ao-As) 4, 5 

Write& Auto Precharge Disable L Column 4 
H x L H L L x v Address f---! 

Column Address Auto Precharge Enable H (Ao-As) 4, 5 

Burst Stop H x L H H L x x 6 

Bank Selection v L 
Precharge H x L L H L x x t------1 

Both Banks x H 

H x x x 
Clock Suspend or Entry H L x 1--------1 

Active Power Down 
L v v v x 

1--------1 
Exit L H x x x x x 

H x x x 
Entry H L x t------1 

L H H H 
Precharge Power Down Mode x t------1 

H x x x 
Exit L H x 1--

L v v v 
DQM H x v x 7 

H x x x 
No Operation Cq,mmand H x x x 1---

L H H H 

(V=Valid, X=Don' t Care, H=Logic High, L=Logic Low) 

Note : 1. OP Code : Operand Code 

Ao - A10/AP, BAo: Program keys. (@MRS) 

2. MRS can be issued only at both banks precharge state. 

A new command can be issued after 2 clock cycle of MRS. 

3. Auto refresh functions are as same as CBR refresh of DRAM. 

The automatical precharge without row precharge command is meant by "Auto". 

Auto/self refresh can be issued only at both banks precharge state. 

4. BAo: Bank select address. 

If "Low" at read, write, row active and precharge, bank A is selected. 

If "High" at read, write, row active and precharge, bank B is selected. 

If A10/AP is "High" at row precharge, BAo is ignored and both banks are selected. 

5. During burst read or write with auto precharge, new read/write command can not be issued. 

Another bank read/write command can be issued after the end of burst. 

New row active of the assoiated bank can be issued at tRP after the end of burst. 

6. Burst stop command is valid at every burst length. 

7. DQM sampled at positive going edge of a CLK masks the data-in at the very CLK (Write DQM latency is 0), 

but makes Hi-Z state the data-out of 2 CLK cycles after. (Read DOM latency is 2) 

tJMfiifo> 
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KMM366S203BTN 

PACKAGE DIMENSIONS 

0.118 
(3.000) 

.118DIA±.004 
(3.000DIA± .100) 

0.350 
(8.890) .450 

(11.430) 

0.250 
(6.350) 

1.450 
(36.830) 

5.250• 
(133.350) 

5.014 
(127.350) 

4.550 
(115.57) 

0.250 
(6.350) 

NEW JEDEC SDRAM MODULE 

0.054 
(1.372) 

2.150 
(54.61) 

Units : Inches (millimeters) 

R 0.079 
(R 2.000) 

0.157±0.004 
(4.000±0.100) 

0.170Max 

~~I ~™~~,~~"'~;"~11-111-11~111~111~1111111111111 u 111111111~111-111~111~111_'''~"'i'"''i" .,,..,,,.,111...,,.11,,...111,..,..111~1 ~lo~ 
(4.318Max) 

0.250 
14 

(6.350) •
1 

Detail A 

0.123±.005 
(3.125±.125) 

0.079± .004 
(2.000 ± .100) 

Tolerances :±.005(.13) unless otherwise specified 

The used device is 2Mx8 SDRAM, TSOP 
SDRAM Part No. : KM48S2020BT 

tt"f:filiii» 
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0.250 

0.123±.005 
(3.125±.125) 

0.079±.004 
(2.000 ± .100) 

Detail B 

c '2 
~ ~ 
0 0 
0""' ...... II) 

cj ct. 

__JI• 0.050±0.0039 
I (1.210±0.10) 

0.050 
(1.270) 

Detail C 
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KMM366S204BTN NEW JEDEC SDRAM MODULE 

KMM366S204BTN SCRAM DIMM 
2Mx64 SD RAM DIMM based on 1Mx16, 4K Refresh, 3.3V Synchronous DRAMs with SPD 

GENERAL DESCRIPTION 
The Samsung KMM366S204BTN is a 2M bit x 64 Synchronous 

Dynamic RAM high density memory module. The Samsung 

KMM366S204BTN consists of eight CMOS 1 M x 16 bit Synchro

nous DRAMs in TSOP-11 400mil package and a 1K or 2K 

EEPROM in 8-pin SOP package on a 168-pin glass-epoxy sub

strate. Two 0.1 uF decoupling capacitors are mounted on the 

printed circuit board in parellel for each SDRAM. The 

KMM366S204BTN is a Dual In-line Memory Module and is 

intended for mounting into 168-pin edge connector sockets. 

Synchronous design allows precise cycle control with the use of 

system clock. 1/0 transactions are possible on every clock cycle. 

Range of operating frequencies, programmable latencies allows 

the same device to be useful for a variety of high bandwidth, 

high performance memory system applications. 

PIN CONFIGURATIONS (Front Side I Back Side) 
Pin Front Pin Front Pin Front Pin Back Pin Back 

1 Vss 29 DQM1 57 DQ18 85 Vss 113 DQM5 
2 DQO 30 cso 58 DQ19 86 DQ32 1.14 CS1 
3 DQ1 31 DU 59 Voo 87 DQ33 115 RAS 
4 DQ2 32 Vss 60 DQ20 88 DQ34 116 Vss 
5 DQ3 33 AO 61 NC 89 DQ35 117 A1 
6 Voo 34 A2 62 *VREF 90 Voo 118 A3 
7 DQ4 35 A4 63 CKE1 91 DQ36 119 A5 
8 DQ5 36 A6 64 Vss 92 DQ37 120 A7 
9 DQ6 37 A8 65 DQ21 93 DQ38 121 A9 
10 DQ7 38 A10/AP 66 DQ22 94 DQ39 122 BAO 
11 DQ8 39 *BA1 67 DQ23 95 DQ40 123 *A11 
12 Vss 40 Voo 68 Vss 96 Vss 124 VDD 
13 DQ9 41 Voo 69 DQ24 97 DQ41 125 CLK1 
14 DQ10 42 CLKO 70 DQ25 98 DQ42 126 *A12 
15 DQ11 43 Vss 71 DQ26 99 D043 127 Vss 
16 D012 44 DU 72 D027 100 D044 128 CKEO 
17 D013 45 CS2 73 Voo 101 D045 129 CS3 
18 Voo 46 DOM2 74 DQ28 102 Voo 130 DQM6 
19 D014 47 DOM3 75 D029 103 D046 131 DQM7 
20 D015 48 DU 76 D030 104 D047 132 *A13 
21 *CBO 49 Voo 77 D031 105 *CB4 133 Voo 
22 *CB1 50 NC 78 Vss 106 *CB5 134 NC 
23 Vss 51 NC 79 *CLK2 107 Vss 135 NC 
24 NC 52 *CB2 80 NC 108 NC 136 *CB6 
25 NC 53 *CB3 81 NC 109 NC 137 *CB? 
26 Voo 54 Vss 82 **SDA 110 Voo 138 Vss 
27 WE 55 D016 83 **SCL 111 CAS 139 DQ48 
28 DOMO 56 D017 84 Voo 112 DOM4 140 D049 

FEATURE 
• Performance range 

Max Freq. (Speed) 
KMM366S204BTN-G8 125MHz (8ns) 
KMM366S204BTN-GO 100MHz (10ns) 

KMM366S204BTN~G2 83MHz (12ns) 

• Burst Mode Operation 
• Auto & Self Refresh Capability (4096 cycles I 64ms) 
• LVTTL compatible inputs and outputs 
• Single 3.3V±0.3V power supply 
• WCBR cycle with address key programs 

Latency (Access from column address) 
Burst Length ( 1, 2, 4, 8 & Full page) 
Data Scramble (Sequential & Interleave) 

• All inputs are sampled at the positive going edge of the 
system clock 

• Serial Presence Detect with EEPROM 
• PCB: Height(1,000mil), double sided component 

Pin Back 

141 DQ50 
142 DQ51 
143 Voo 
144 DQ52 
145 NC 
146 *VREF 
147 NC 
148 Vss 
149 DQ53 
150 DQ54 
151 DQ55 
152 Vss 
153 DQ56 
154 DQ57 
155 DQ58 
156 D059 
157 VDD 
158 D060 
159 DQ61 
160 DQ62 
161 DQ63 
162 Vss 
163 *CLK3 
164 NC 
165 -sAO 
166 **SA1 
167 -sA2 
168 Voo 

PIN NAMES 

Pin Name .•Function .•····· ••• --- --:- :7 :::-

AO -A10/AP Address Input (multiplexed) 

BAO Select Bank 

DQO- D063 Data Input I Output 

CLKO-CLK1 Clock Input 

CKEO-CKE1 Clock Enable Input 

CSO-CS3 Chip Select Input 

RAS Row Address Storbe 

CAS Column Address Strobe 

WE Write Enable 

DOM0-7 DOM 

Voo Power Supply (3.3V) 

Vss Ground 

*VREF Power Supply for Reference 

**SDA Serial Data 1/0 

**SCL Serial Clock 

-sA0-2 Address in EEPROM 

DU Don' t use 

NC No Connection 

• These pins are not used in this module. 
** These pins should be NC in the system 

which does not support SPD. 

SAMSUNG ELECTRON/CS CO., Ltd. reserves the right to change products and specifications without notice . 

• 1mWJ:m• 
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KMM366S204BTN NEW JEDEC SDRAM MODULE 

PIN CONFIGURATION DESCRIPTION 

i/.~< 
~ I> ·~ ·>·ST><.:: ' ········· <• <·•··· \.·· ····· >. ······>········.> ~··••··~.::C•---2>< ····<>. < \ _I. < ..• ·~~ ,., ·~·•'·:·•Y.'•~•'}. •••••2-"°"i•··•·• •·••·•• •..• .:,;;.~ ~ ••••. 

CLK System Clock Active on the positive going edge to sample all inputs. 

cs Chip Select 
Disables or enables device operation by masking or enabling all inputs except 
CLK, CKE and DQM 

Masks system colck to freeze operation from the next clock cycle. 

CKE Clock Enable 
CKE should be enabled at least one cycle prior to new command. 
Disable input buffers for power down in standby. 
CKE should be enabled 1CLK+tss prior to valid command. 

AO-A10/AP Address 
Row I column addresses are multiplexed on the same pins. 
Row address: RAO - RA10, column address: CAO - CA? 

BAO Bank Select Address 
Selects bank to be activated during row address latch time. 
Selects bank for read/write during column address latch time. 

RAS Row Address Strobe 
Latches row addresses on the positive going edge of the CLK with RAS low. 
Enables row access & precharge. 

CAS Column Address Strobe 
Latches column addresses on the positive going edge of the CLK with CAS low. 
Enables column access. 

WE Write Enable 
Enables write operation and row precharge. 
Latches data in starting from CAS, WE active. 

DQM0-7 Data Input/Output Mask 
Makes data output Hi-Z, tsHz after the colck and masks the output. 
Blocks data input when DQM active. (Byte masking) 

DQ0-63 Data Input/Output Data inputs/outputs are multiplexed on the same pins. 

VooNss Power Supply/Ground Power and ground for the input buffers and the core logic. 

t1iJ:'¥11WiP 
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KMM366S204BTN NEW JEDEC SDRAM MODULE 

FUNCTIONAL BLOCK DIAGRAM 
CS1 0---------------------------------· 
CSOo---------------1-------------

DQMOo-------+----__, 

DQO 
DQ1 
DQ2 
DQ3 
DQ4c 
DQ5 
DQ6 
DQ? 

LDQM CS 

DQO 

LDQM CS 
DQO 

LDQM CS 
DQO 

LDQM CS 
DQO 

DQ1 DQ1 DQ1 DQ1 
DQ2 uo DQ2 U4 DQ2 U2 DQ2 U6 

DQM1 
DQ8 
DQ9 

DQ10 c 

DQ11 
DQ12 
DQ13 
DQ14 
DQ15 c 

DQ3 
DQ4 
DQ5 
DQ6 
DQ? 

UDQM 

DQB 
DQ9 
DQ10 
DQ11 
DQ12 
DQ13 
DQ14 
DQ15 

DQ3 
DQ4 
DQ5 
DQ6 
DQ? 

UDQM 

DQB 
DQ9 
DQ10 
DQ11 
DQ12 
DQ13 
DQ14 
DQ15 

DQ3 DQ3 
DQ4 DQ4 
DQ5 DQ5 
DQ6 DQ6 
DQ? DQ? 

DQM5 UDQM UDQM 
DQ8 DQ8 
DQ9 DQ9 
DQ10 DQ10 
DQ11 DQ11 
DQ12 DQ12 
DQ13 DQ13 
DQ14 DQ14 
DQ15 DQ15 

CS3 D---------------.-----------------------, 
CS2r~-------------+------------__, 

DQM2r~------+------, 

DQ16 
DQ17 
DQ18 
DQ19 
DQ20 
DQ21 
DQ22 
DQ23 

DQM3' 
DQ24 
DQ25 
DQ26 
DQ27, 
DQ28 
0029 
DQ30 
DQ31 

LDQM CS 

DQO 
DQ1 
DQ2 U1 
DQ3 
DQ4 
DQ5 
DQ6 
DQ? 

UDQM 

DQ8 
DQ9 
DQ10 
DQ11 
DQ12 
DQ13 
DQ14 
DQ15 

AO - An, BAO o~-___,.,__ SDRAM UO - U? 

RAS c ... SDRAM UO - U? 

CAS o ... SDRAM UO - U? 

LDQM CS 

DQO 
DQ1 
DQ2 us 
DQ3 
DQ4 
DQ5 
DQ6 
DQ? 

UDQM 

DQ8 
DQ9 
DQ10 
DQ11 
DQ12 
DQ13 
DQ14 
DQ15 

Voo 

J 
·s: 10K.Q 

LDQM CS 

DQO 
DQ1 
DQ2 U3 
DQ3 
DQ4 
DQ5 
DQ6 
DQ? 

UDQM 
DQ8 
DQ9 
DQ10 
DQ11 
DQ12 
DQ13 
DQ14 
DQ15 

WE c ... SDRAM UO - U? <( 10.Q~UO/U4 
'- .,_ SDRAM U4 - U? o---[\N'v L CKEO CJ----... SDRAM UO - U3 CKE1 c 

CLK0/1 U1/US 
,/\/\~U2/U6 

1().Q L U3/U7 
10.Q 

DQn o--\~ Every DQpin of SDRAM 
10.Q 

CLK2/3 o---v\/V'-j_ 

;J;.10pF 

VDD Qr------<l-r..---1--------... 
Two 0.1uF Capacitors 

I I per each SDRAM 
Vss C>------1~---41~------------... 

To all SDRAMs 

d!:i.filJll» 
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KMM366S204BTN NEW JEDEC SCRAM MODULE 

ABSOLUTE MAXIMUM RATINGS 

Ldfu_ ~L ) :.:;.: .:·::· >< I f::,. '::. >:;::::::::::. ce>ltn~} i j :>::::::: 2 / ::: 

Voltage on any pin relative to Vss VIN, Vour -1.0-4.6 v 
Voltage on Voo supply relative to Vss Voo, VDDQ -1.0-4.6 v 
Storage temperature TsTG -55 - +150 ·c 

Power dissipation Po 8 w 
Short circuit current los 50 mA 

Note: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are exceeded. 
Functional operation should be restricted to recommended operating condition. 
Exposure to higher than recommended voltage for extended periods of time could affect device reliability. 

DC OPERA TING CONDITIONS AND CHARACTERISTICS 
Recommended operating conditions (Voltage referenced to Vss = OV, TA= 0 to 70°C) 

st> .... ::: :::; .:::: /. < .:.::. \. rJljf,l ;"': i<,;, /.2 
,:::::: , .... ~,:·······:· ··.· 2..C ~ ·.·::;.· : './-c Z / .... : ·.: / ::::' 2:_: > '::: _:d!:t'.-82 ::::·:·:'• 2: .;;: :i:': .:··... ./ . ... : .... :. 

Supply voltage Voo 3.0 3.3 3.6 v 
Input high votlage VIH 2.0 3.0 Voo+0.3 v 1 

Input low voltage VIL -0.3 0 0.8 v 2 

Output high voltage VoH 2.4 - - v loH =-2mA 

Output low voltage Vol - - 0.4 v loL = 2mA 

Input leakage current Ill -40 - 40 uA 3 

Output leakage current IOL -10 - 10 uA 4 

Note : 1. VIH (max) = 4.6V AC for pulse width s 1 Ons acceptable. 
2. VIL (min) = -1. 5V AC for pulse width s 1 Ons acceptable. 
3. Any input OV s VIN ~ Voe+ 0.3V, all other pins are not under test= OV 
4. Dout is disabled, OV s Vour s Voo 

CAPACITANCE (TA= 25°C, f= 1MHz) 

Input capacitance (Ao -A10/AP, BAO) CIN1 55 pF 

Input capacitance (RAS, CAS, WE) CIN2 55 pF 

Input capacitance (CKEO - CKE1) CIN3 35 pF 

Input capacitance (CLKO - CLK1) CIN4 40 pF 

Input capacitance (CSO - CS3) CIN5 25 pF 

Input capacitance (DQMO - DQM7) CIN6 25 pF 

Data input/output capacitance (DQO - DQ63) Cour 25 pF 

t1Mf11111" ELECTRONICS 
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KMM3665204BTN NEW JEDEC SDRAM MODULE 

DC CHARACTERISTICS 
(Recommended operating condition unless otherwise noted, TA= 0 to 70°C) 

Operating Current 
(One Bank Active) 

Precharge Standby Current 
in power-down mode 

Precharge Standby Current 
in non power-down mode 

Active Standby Current 
in power-down mode 

Active Standby Current 
in non power-down mode 
(One Bank Active) 

Operating Current 
(Burst Mode) 

Refresh Current 

Self Refresh Current 

lee1 

lee2P 

lec2PS 

lee2N 

lcc2NS 

ICC3P 

lcc3PS 

lec3N 

lcc3NS 

lee4 

Ices 

lees 

Note : 1. Measured with outputs open. 

2. Refresh period is 64ms. 

•1i'l'ifiliii' ELECTRONICS 

·~D 
Test condition 

Burst Length =1 
tRe2tRe(min) 
IOL = 0 mA 

CKE::;;VIL(max), tee= 15ns 

CKE & CLK::;;VIL(max), tee= 00 

CKEzV1H(min), CS2VIH(min), tee= 15ns 
Input signals are changed one time during 30ns 

CKE2VIH(min), CLK::;;VIL(max), tee= 00 

Input signals are stable 

CKE::;;VIL(max), tee= 15ns 

CKE & CLK::;;VIL(max), tee= 00 

CKEzV1H(min), CS2VIH(min), tee= 15ns 
Input signals are changed one time during 30ns 

CKE2VIH(min), CLK::;;VIL(max), tee= 00 

Input signals are stable 

loL= O mA 
Page Burst 
tceo = 2CLKs 

@Same Row 

@ Different Row 

tRe2tRe(min) 

CKE::;;o.2v 

3 

2 

3 

2 

540 520 480 mA 

4 
mA 

4 

160 

mA 

40 

24 
mA 

16 

280 mA 

160 mA 

620 520 460 

460 440 400 mA 

340 320 300 

880 800 720 

700 640 560 mA 

560 520 460 

560 mA 2 

4 mA 
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KMM366S204BTN NEW JEDEC SDRAM MODULE 

AC OPERA TING TEST CONDITIONS (VDD = 3.3V±0.3V, TA= o to 70"C) 

Input levels (Vih/Vil) 

Input timing measurement reference level 

Input rise and fall time 

Output timing measurement reference level 

Output load condition 

VoH (DC) = 2.4V, IOH = -2mA 

Vol (DC) = 0.4V, loL = 2mA 

(Fig. 1) DC Output Load Circuit 

OPERATING AC PARAMETER 
(AC operating conditions unless otherwise noted) 

Row active to row active delay tRRD(min) 16 

RAS to CAS delay tRCD(min) 24 

Row precharge time tRP(min) 20 

tRAS(min) 48 
Row active time 

tRAS(max) 

@Operation tRC(min) 80 
Row cycle time 

@Auto refresh tRFC(min) 80 

Last data in to new col. address delay tCOL(min) 

Last data in to row precharge tROL(min) 

Last data in to burst stop tBOL(min) 

Col. address to col. address delay tCCD(min) 

CAS latency=3 
Number of valid 

CAS latency=2 output data 

CAS latency=1 

2.4 /0.4 

1.4 

tr/tf=1/1 

1.4 

See Fig. 2 

Output 

20 

26 

26 

50 

100 

80 

80 

2 

0 

v 
v 
ns 

v 

Vtt=1.4V 

50.Q 

(Fig. 2) AC Output Load Circuit 

24 ns 

30 ns 

30 ns 

60 ns 

us 

90 ns 

90 ns 1, 5 

CLK 2 

CLK 2 

CLK 2 

CLK 3 

ea 4 

Note : 1. The minimum number of clock cycles is determined by dividing the minimum time required with clock cycle time 

and then rounding off to the next higher integer. 

2. Minimum delay is required to complete write. 

3. All parts allow every cycle column address change. 

4. In case of row precharge interrupt, auto precharge and read burst stop. 

5. A new command may be given tRFC after self refresh exit. 

t111i'ifii iii• 
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KMM366S204BTN NEW JEDEC SDRAM MODULE 

AC CHARACTERISTICS (AC operating conditions unless otherwise noted) 

Refer to the individual componenet, not the whole module. 

I 
Parameter Symbol 

.. 

Mili 
..::. ·•··· .. _ ·..::. 

CAS latency=3 8 10 12 

CLK cycle ti me CAS latency=2 

CAS latency=1 

tee 12 1000 13 1000 

CLKto valid 
output delay 

Output data hold 
time 

CLK high pulse width 

CLK low pulse width 

Input setup time 

Input hold time 

CLK to output in Low-Z 

CLK to output 
in Hi-Z 

CAS latency=3 

CAS latency=2 

CAS latency=1 

CAS latency=3 

CAS I atency=2 

CAS latency=1 

CAS latency=3 

CAS latency=2 

CAS latency=1 

24 

tSAe 

3 

tOH 3 

5 

teH 3 

teL 3 

tss 2 

tSH 

tSLZ 

tSHZ 

Note: 1. Parameters depend on programmed CAS latency. 

26 

6 7 

7 8 

20 22 

3 

3 

5 

3.5 

3.5 

2.5 

6 7 

7 8 

15 15 

2. If clock rising time is longer than 1 ns, (tr/2-0.5)ns should be added to the parameter. 

3. Assumed input rise and fall time (tr & tf)=1 ns. 

If tr & tf is longer than 1 ns, transient time compensation should be considered, 

i.e., [(tr+ tf)/2-1]ns should be added to the parameter. 

rt1Mflliii" ELECTRONICS 

15 

30 

3 

3 

5 

4 

4 

3 

1000 ns 

8 

9 ns 1, 2 

24 

ns 2 

ns 3 

ns 3 

ns 3 

ns 3 

ns 2 

8 

9 ns 

15 
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KMM366S204BTN NEW JEDEC SDRAM MODULE 

FREQUENCY vs. AC PARAMETER RELATIONSHIP TABLE 

KMM366S204BTN-G8 (Unit : number of clock) 

125MHz (8.0ns) 3 10 6 3 2 3 

100MHz (10.0ns) 3 8 5 2 2 3 

83MHz (12.0ns) 2 7 4 2 2 2 

75MHz (13.0ns) 2 6 4 2 2 2 

66MHz (15.0ns) 2 6 4 2 2 2 

KMM366S204BTN-GO (Unit : number of clock) 

100MHz (10.0ns) 3 8 5 3 2 3 

83MHz (12.0ns) 3 7 5 3 2 3 

75MHz (13.0ns) 2 6 4 2 2 2 

66MHz (15.0ns) 2 6 4 2 2 2 

60MHz (16.?ns) 2 5 3 2 2 2 

KMM366S204BTN-G2 (Unit: number of clock) 

:) .... <·>> > 
:·: •L~. ·< 1.··.•···· :·.·~.;;:.~ ~ / ••• 

.......... •.> ······ 
. ... l_ ~~ .. ) :::i ~ < < •.····· 

Qflnc:;I>···· m ><<>\< ( .. ) ...• E ... :::. ... .... > ••.. >> 
I< .• // >> 

83MHz (12.0ns) 3 8 5 3 2 3 1 1 1 

75MHz (13.0ns) 3 7 5 3 2 3 1 1 1 

66MHz (15.0ns) 2 6 4 2 2 2 1 1 1 

60MHz (16.?ns) 2 6 4 2 2 2 1 1 1 

50MHz (20.0ns) 2 5 3 2 2 2 1 1 1 

•11JnHliii* ELECl'RONICS 
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KMM366S204BTN NEW JEDEC SCRAM MODULE 

SIMPLIFIED TRUTH TABLE 

• .. nJB 
Register Mode Register Set H x L L L L x OP CODE 1, 2 

Auto Refresh H 3 
H t-------1 L L L H x x r----

Entry L 3 
Refresh Self 

Refresh L H H H 3 
Exit L H x x t----1 

H x x x 3 

Bank Active & Row Addr. H x L L H H x v Row Address 

Read& Auto Precharge Disable L Column 4 
Column Address 

H x L H L H x v Address t----1 
Auto Precharge Enable H (Ao-A1) 4, 5 

Write & Auto Precharge Disable L Column 4 
Column Address 

H x L H L L x v Address t----1 
Auto Precharge Enable H (Ao-A1) 4, 5 

Burst Stop H x L H H L x x 6 

Bank Selection v L 
Pre charge H x L L H L x x 1----

Both Banks x H 

H x x x 
Clock Suspend or Entry H L x r----
Active Power Down L v v v x 

r----
Exit L H x x x x x 

H x x x 
Entry H L x I--

L H H H 
Precharge Power Down Mode x r---

H x x x 
Exit L H x I--

L v v v 
DQM H x v x 7 

H x x x 
No Operation Command H x x x 1---1 

L H H H 

(V=Valid, X=Don' t Care, H=Logic High, L=Logic Low) 

Note : 1. OP Code : Operand Code 

Ao -A10/AP, BAo: Program keys. (@MRS) 

2. MRS can be issued only at both banks precharge state. 

A new command can be issued after 2 clock cycle of MRS. 

3. Auto refresh functions are as same as CBR refresh of DRAM. 

The automatical precharge without row precharge command is meant by "Auto". 

Auto/self refresh can be issued only at both banks precharge state. 

4. BAo : Bank select address. 

If "Low" at read, write, row active and precharge, bank~ is selected. 

If "High" at read, write, row active and precharge, bank B is selected. 

If A10/AP is "High" at row precharge, BAo is ignored and both banks are selected. 

5. During burst read or write with auto precharge, new read/write command can not be issued. 
Another bank read/write command can be issued after the end of burst. 

New row active of the assoiated bank can be issued at tRP after the end of burst. 

6. Burst stop command is valid at every burst length. 

7. DQM sampled at positive going edge of a CLK masks the data-in at the very CLK (Write DQM latency is O), 

but makes Hi-Z state the data-out of 2 CLK cycles after. (Read DQM latency is 2) 

ttMHiiii• 
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KMM366S204BTN 

PACKAGE DIMENSIONS 

0.118 
(3.000) 

.118DIA±.004 
(3.000DIA ± .100) 

0.350 
(8.890) 

0.250 
(6.350) 

1.450 
.450 (36.830) 
(11.430) 

5.250 
(133.350) 

5.014 
(127.350) 

4.550 
(115.57) 

0.250 
(6.350) 

NEW JEDEC SDRAM MODULE 

2.150 
(54.61) 

Units: Inches (millimeters) 

c '2 
~~ 
0 0 
0 v 
...... I[) 

c:i ~ 

R 0.079 
(R 2.000) 

0.157±0.004 
(4.000±0.100) 

0.170Max 

~~l,_.,.~-Wlillill=====u=l;llll=ll=llt~!!~lii=!!!~ll~lll~l!ll!llt V 11111~11-111-111-11-111-111-11~11;1111 1~11-111-111-11-111-111--(~ 
8 co 
N C! 

~I fj. (4.31 BM•>) 

0 

~ +00~±00039 
I (1.210±0.10) 

0.250 
I" (6.350) 

11 

Detail A 

0.079± .004 
(2.000 ± .100) 

Tolerances : ± .005(.13) unless otherwise specified 

The used device is 1Mx16 SDRAM, TSOP 
SDRAM Part No.: KM416S1020BT 

t1Mf11Jii» 
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0.250 
1• (6.350) 

11 

0.123± .005 
(3.125 ± .125) 

0.079±.004 
(2.000±.100) 

Detail B 

0.050 
(1.270) 

Detail C 
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KMM366S400BTN NEW JEDEC SDRAM MODULE 

KMM3665400BTN SDRAM DIMM 
4Mx64 SDRAM DIMM based on 4Mx4, 4K Refresh, 3.3V Synchronous DRAMs with SPD 

GENERAL DESCRIPTION 
The Samsung KMM366S400BTN is a 4M bit x 64 Synchronous 

Dynamic RAM high density memory module. The Samsung 

KMM366S400BTN consists of sixteen CMOS 4M x 4 bit Syn

chronous DRAMs in TSOP-11 400mil package and a 1 K or 2K 

EEPROM in 8-pin SOP package on a 168-pin glass-epoxy sub

strate. Two 0.1 uF decoupling capacitors are mounted on the 

printed circuit board in parellel for each SDRAM. The 

KMM366S400BTN is a Dual In-line Memory Module and is 

intended for mounting into 168-pin edge connector sockets. 

Synchronous design allows precise cycle control with the use of 

system clock. 1/0 transactions are possible on every clock cycle. 

Range of operating frequencies, programmable latencies allows 

the same device to be useful for a variety of high bandwidth, 

high performance memory system applications. 

PIN CONFIGURATIONS (Front Side I Back Side) 
Pin Front Pin Front Pin Front Pin Back Pin Back 

1 Vss 29 DQM1 S7 DQ18 as Vss 113 DQMS 
2 DQO 30 cso SB DQ19 86 DQ32 114 *CS1 
3 DQ1 31 DU S9 Voo 87 DQ33 11 S RAS 
4 DQ2 32 Vss 60 DQ20 88 DQ34 116 Vss 
s DQ3 33 AO 61 NC 89 DQ3S 117 A1 
6 Voo 34 A2 62 *VREF 90 Voo 118 A3 
7 DQ4 3S A4 63 CKE1 91 DQ36 119 AS 
8 DQS 36 A6 64 Vss 92 DQ37 120 A7 
9 DQ6 37 AB 6S DQ21 93 DQ38 121 A9 
10 DQ7 38 A10/AP 66 DQ22 94 DQ39 122 BAO 
11 DOB 39 *BA1 67 DQ23 9S D040 123 *A11 
12 Vss 40 Voo 68 Vss 96 Vss 124 Voo 
13 D09 41 Voo 69 DQ24 97 DQ41 12S CLK1 
14 D010 42 CLKO 70 D02S 98 DQ42 126 *A12 
1S D011 43 Vss 71 D026 99 D043 127 Vss 
16 D012 44 DU 72 DQ27 100 D044 128 CKEO 
17 DQ13 4S CS2 73 Voo 101 D04S 129 *CS3 
18 Voo 46 DOM2 74 DQ28 102 Voo 130 DQM6 
19 DQ14 47 DQM3 7S DQ29 103 DQ46 131 DQM7 
20 DQ15 48 DU 76 DQ30 104 0047 132 *A13 
21 *CBO 49 Voo 77 DQ31 10S *CB4 133 Voo 
22 *CB1 50 NC 78 Vss 106 *CBS 134 NC 
23 Vss 51 NC 79 CLK2 107 Vss 135 NC 
24 NC S2 *CB2 80 NC 108 NC 136 *CB6 
2S NC S3 *CB3 81 NC 109 NC 137 *CB? 
26 Voo 54 Vss 82 **SDA 110 Voo 138 Vss 
27 WE S5 DQ16 83 **SCL 111 CAS 139 DQ48 
28 DQMO 56 D017 84 Voo 112 DQM4 140 DQ49 

FEATURE 
• Performance range 

Max Freq. (Speed) 

KMM366S400BTN-G8 12SMHz (8ns) 

KMM366S400BTN-GO 100MHz (10ns) 

KMM366S400BTN-G2 83MHz (12ns) 

• Burst Mode Operation 

• Auto & Self Refresh Capability (4096 cycles I 64ms) 

• LVTTL compatible inputs and outputs 

• Single 3.3V±0.3V power supply 

• WCBR cycle with address key programs 

Latency (Access from column address) 

Burst Length (1, 2, 4, 8 & Full page) 

Data Scramble (Sequential & Interleave) 

• All inputs are sampled at the positive going edge of the 

system clock 

• Serial Presence Detect with EEPROM 

• PCB : Height(1,250mil), double sided component 

Pin Back 

141 DQSO 
142 DQS1 
143 Voo 
144 DQS2 
14S NC 
146 *VREF 
147 NC 
148 Vss 
149 DQS3 
1SO DQS4 
1S1 DQSS 
1S2 Vss 
1S3 DOS6 
1S4 DOS? 
1SS DQS8 
1S6 DQS9 
1S7 VDD 
1S8 DQ60 
1S9 DQ61 
160 DQ62 
161 DQ63 
162 Vss 
163 CLK3 
164 NC 
16S **SAO 
166 **SA1 
167 **SA2 
168 Voo 

PIN NAMES 

PinN~m¢.•...J Function 
.·· 

~ 

AO -A10/AP Address Input (multiplexed) 

BAO Select Bank 

DQO- DQ63 Data Input/ Output 

CLKO-CLK3 Clock Input 

CKEO-CKE1 Clock Enable Input 

CSO, CS2 Chip Select Input 

RAS Row Address Storbe 

CAS Column Address Strobe 

WE Write Enable 

DQM0-7 DQM 

Voo Power Supply (3.3V) 

Vss Ground 

*VREF Power Supply for Reference 

**SDA Serial Data 1/0 

**SCL Serial Clock 

**SAO -2 Address in EEPROM 

DU Don' t use 

NC No Connection 

* These pins are not used in this module. 
** These pins should be NC in the system 

which does not support SPD. 

SAMSUNG ELECTRON/CS CO., Ltd. reserves the right to change products and specifications without notice. 

df:l:fJl!ii> 
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KMM366S400BTN NEW JEDEC SCRAM MODULE 

PIN CONFIGURATION DESCRIPTION 

I/ /Din< +> 
•<>7•'•• > /.·.········ ..... · ..• ? 112i<< ./.· ) .. //•/ ••• \> .... ? ........ 

•··· YI/\. Ji 
CLK System Clock Active on the positive going edge to sample all inputs. 

cs Chip Select 
Disables or enables device operation by masking or enabling all inputs except 
CLK, CKE and DQM 

Masks system colck to freeze operation from the next clock cycle. 

CKE Clock Enable 
CKE should be enabled at least one cycle prior to new command. 
Disable input buffers for power down in standby. 
CKE should be enabled 1CLK+tss prior to valid command. 

AO -A10/AP Address 
Row I column addresses are multiplexed on the same pins. 
Row address: RAO - RA10, column address: CAO - CA9 

BAO Bank Select Address 
Selects bank to be activated during row address latch time. 
Selects bank for read/write during column address latch time. 

RAS Row Address Strobe 
Latches row addresses on the positive going edge of the CLK with RAS low. 
Enables row access & precharge. 

CAS Column Address Strobe 
Latches column addresses on the positive going edge of the CLK with CAS low. 
Enables column access. 

WE Write Enable 
Enables write operation and row precharge. 
Latches data in starting from CAS, WE active. 

DQM0-7 Data Input/Output Mask 
Makes data output Hi-Z, tsHZ after the colck and masks the output. 
Blocks data input when DQM active. (Byte masking) 

DQ0-63 Data Input/Output Data inputs/outputs are multiplexed on the same pins. 

VooNss Power Supply/Ground Power and ground for the input buffers and the core logic. 

•liU:filiiiiP 
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KMM366S400BTN 

FUNCTIONAL BLOCK DIAGRAM 

cso 
DQMO 

DQO 

DQ1 

DQ2 

DQ3 

DQM1 

DQ8 

DQ9 

DQ10 

DQ11 

CS2 
DQM2 c 

DQ16 

DQ17 

DQ18 

DQ19 

0--

0-

0--

0-

DQM3 0 

DQ24 

DQ25 

DQ26 

DQ27 

0--

0--

0--

0--

AO-An, BAOo 

RASO 

CASC 

DQM cs 
DQO DQ4 

DQ1 uo DQ5o 

DQ2 DQ6 

DQ3 DQ? 

DQM cs 
DQO DQ12 

DQ1 U2 DQ13 

DQ2 DQ14 

DQ3 DQ15 

I f 
DQM cs 
DQO DQ20 o---! 

DQ1 U4 DQ21 o----1 

DQ2 DQ22 o--1 

DQ3 DQ23 o--1 

± 
DQM cs 
DQO DQ28 o--1 

DQ1 U6 DQ29 o-1 

DQ2 DQ30 o--1 

DQ3 DQ31 o--1 

• SDRAM UO- U15 

• SDRAM UO - U15 

• SDRAM UO - U15 

DQM 

DQO 

DQ1 

DQ2 

DQ3 

DQM 

DQO 

DQ1 

DQ2 

DQ3 

1 
DQM 

DQO 

DQ1 

DQ2 

DQ3 

l 

DQM 

DQO 

DQ1 

DQ2 

DQ3 

NEW JEDEC SDRAM MODULE 

DQM4 

cs DQM cs DQM cs 
DQ32 DQO e DQ36 DQO 

U1 DQ33 DQ1 U8 DQ37 DQ1 U9 

DQ34 DQ2 DQ38 DQ2 

DQ35 DQ3 DQ39 DQ3 

DQM5 

cs DQM cs DQM cs 
DQ40 DQO DQ44 DQO 

U3 DQ41 DQ1 U10 DQ45 DQ1 U11 

DQ42 DQ2 DQ46 DQ2 

DQ43 DQ3 DQ47 DQ3 

I DQM6o I l 
cs DQM cs DQM cs 

DQ48o- DQO DQ52o-- DQO 

U5 DQ49 o-- DQ1 U12 DQ53o- DQ1 U13 

DQ50 o-- DQ2 DQ54o-- DQ2 

DQ51 o-- DQ3 DQ55o-- DQ3 

l DQM? o I 
l J 

cs DQM cs DQM cs 
DQ56 o-- DQO DQ60o-- DQO 

U7 DQ57 o-- DQ1 U14 DQ61 o-- DQ1 U15 

DQ58 o-- DQ2 DQ62o-- DQ2 

DQ59o-- DQ3 DQ63o- DQ3 

Voo 

1 
·< 10K.Q 

WEO • SDRAM UO - U15 

CKEOo • SDRAM UO-U? CKE1c >--•?--. SDRAM U8-U15 

10.Q 
DQn 0----yl\~ Every DQpin of SDRAM 

VDD o------il-r--1---------· 
Two 0.1 uF Capacitors 

Vssc>--~~J.___J,__P_e_r_ea_c_h_S_D_RA_M~~--~ 

tt:f:l:fiiiii» 
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To all SDRAMs 

1?f ~ UO/U8/U4/U12 

~V\t'--t__ U1/U9/U5/U13 
CLK0/11213 ~ U2/U10/U6/U14 

10.Q U3/U11/U7/U15 
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KMM366S400BTN NEW JEDEC SDRAM MODULE 

ABSOLUTE MAXIMUM RATINGS 

Voltage on any pin relative to Vss VIN, VOUT -1.0 - 4.6 v 
Voltage on Voo supply relative to Vss Voo, VDDQ -1.0 -4.6 v 
Storage temperature TSTG -55 - +150 ·c 
Power dissipation Po 16 w 
Short circuit current los 50 mA 

Note: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are exceeded. 
Functional operation should be restricted to recommended operating condition. 
Exposure to higher than recommended voltage for extended periods of time could affect device reliability. 

DC OPERATING CONDITIONS AND CHARACTERISTICS 
Recommended operating conditions (Voltage referenced to Vss = OV, TA= 0 to 70°C) 

~ Parameter 
7 Symf>ol I... Min f" " Typ • •·•. " Note 

77
---··· 

Supply voltage Voo 3.0 3.3 3.6 v 

Input high votlage VIH 2.0 3.0 Voo+0.3 V 

Input low voltage VIL -0.3 0 0.8 v 2 

Output high voltage VoH 2.4 v IOH =-2mA 

Output low voltage Vol 0.4 v IOL = 2mA 

Input leakage current Ill -80 80 uA 3 

Output leakage current IOL -5 5 uA 4 

Note : 1. VIH (max) = 4.6V AC for pulse width s 1 Ons acceptable. 
2. VIL (min) = -1.5V AC for pulse width s 1 Ons acceptable. 
3. Any input OV s VIN s Voo + 0.3V, all other pins are not under test= OV 
4. Dout is disabled, OV s VouT s Voo 

CAPACITANCE (TA= 25·c, f = 1MHz) 

Input capacitance (Ao -A10/AP, BAO) CIN1 90 pF 

Input capacitance (RAS, CAS, WE) CIN2 90 pF 

Input capacitance (CKEO - CKE1) CIN3 55 pF 

Input capacitance (CLKO - CLK3) CIN4 40 pF 

Input capacitance (CSO, CS2) CIN5 55 pF 

Input capacitance (DQMO - DQM7) CIN6 25 pF 

Data input/output capacitance (DQO - DQ63) COUT 20 pF 

•t:f:l:filiiltP 
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KMM366S400BTN NEW JEDEC SDRAM MODULE 

DC CHARACTERISTICS 
(Recommended operating condition unless otherwise noted, TA= 0 to 70°C) 

I (( • C<----~ <---C .•{so 
!. </... : > 1P .. Fz· \ i )\ / ..:. ...... / 

Operating Current 
(One Bank Active) 

lcc1 

Precharge Standby Current lcc2P 

in power-down mode lcc2PS 

lcc2N 
Precharge Standby Current 
in non power-down mode 

lcc2NS 

Active Standby Current ICC3P 

in power-down mode lcc3PS 

Active Standby Current lcc3N 

in non power-down mode 
(One Bank Active) lcc3NS 

Operating Current 
ICC4 

(Burst Mode) 

Refresh Current Ices 

Self Refresh Current Ices 

Note : 1. Measured with outputs open. 

2. Refresh period is 64ms. 

t1Mfiliii> 
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·> <c:--r. ··.L·· \ ... > .(•··•·.·•···••· T. 9Xs<I 1z·· 
i { / / ·~~i:. ) >( ...... / 

····· ................... ·J_:.:R.••···•· 
L .?/ . •·•···•·••• • •·• / > ..:.___ • > f • • .·. ·.·•· ···• • _l L d•·····• 

Burst Length =1 
tRc2tRc(min) 1,600 

loL= O mA 

CKE::;:V1L(max), tee= 15ns 

CKE & CLK::;:VIL(max), tee= 00 

CKE2V1H(min), CS2VIH(min), tee= 15ns 
Input signals are changed one time during 30ns 

CKE2V1H(min), CLK::;:VIL(max), tee= 00 

Input signals are stable 

CKE::;:VIL(max), tee= 15ns 

CKE & CLK s VIL( max), tee = 00 

CKE2VIH(min), CS2V1H(min), tee= 15ns 
Input signals are changed one time during 30ns 

CKE2VIH(min), CLK:SV1L(max), tee= 00 

Input signals are stable 

3 1,920 

@Same Row 2 1,440 

loL= 0 mA 1 960 
Page Burst 
tcco = 2CLKs 3 2,720 

@ Different Row 2 2,240 

1 1,760 

tRc2tRC(min) 

CKE::;:o.2v 

v:r~~n_2} _··.•• cc: 

Unit Note > An••••· c--. ............ · .. 1··~·1 I 
1,520 1,360 mA 1 

8 
mA 

8 

320 

mA 

80 

48 
mA 

32 

560 mA 

320 mA 

1,520 1,360 

1,280 1,200 mA 1 

880 800 

2,400 2,080 

2,000 1,680 mA 1 

1,600 1,360 

1, 120 mA 2 

8 mA 
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KMM366S400BTN NEW JEDEC SDRAM MODULE 

AC OPERA TING TEST CONDITIONS (VDD = 3.3V±0.3V, TA= o to 70"C) 

Input levels (VihNil) 

Input timing measurement reference level 

Input rise and fall time 

Output timing measurement reference level 

Output load condition 

VoH (DC) = 2.4V, IOH = -2mA 
VOL (DC) = 0.4V, loL = 2mA 

(Fig. 1) DC Output Load Circuit 

OPERATING AC PARAMETER 
(AC operating conditions unless otherwise noted) 

Row active to row active delay tRRD(min) 16 

RAS to CAS delay tRCD(mln) 24 

Row precharge time tRP(min) 20 

tRAS(min) 48 
Row active time 

tRAS(max) 

@Operation tRC(min) 80 
Row cycle time 

@Auto refresh tRFC(min) 80 

Last data in to new col. address delay tCOL(min) 

Last data in to row precharge tRDL(min) 

Last data in to burst stop tBDL(min) 

Col. address to col. address delay tcCD(min) 

CAS latency=3 
Number of valid 

CAS latency=2 output data 
CAS latency=1 

2.410.4 

1.4 

tr/tf=1/1 

1.4 

See Fig. 2 

Output 

20 

26 

26 

50 

100 

80 

80 

2 

0 

v 
v 
ns 

v 

Vtt=1.4V 

50.Q 

l 50pF 

(Fig. 2) AC Output Load Circuit 

24 ns 

30 ns 

30 ns 

60 ns 

us 

90 ns 

90 ns 1, 5 

CLK 2 

CLK 2 

CLK 2 

CLK 3 

ea 4 

Note : 1. The minimum number of clock cycles is determined by dividing the minimum time required with clock cycle time 
and then rounding off to the next higher integer. 

2. Minimum delay is required to complete write. 
3. All parts allow every cycle column address change. 
4. In case of row precharge interrupt, auto precharge and read burst stop. 
5. A new command may be given tRFC after self refresh exit. 

41:f:l:friWP 
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KMM366S400BTN NEW JEDEC SCRAM MODULE 

AC CHARACTERISTICS (AC operating conditions unless otherwise noted) 

Refer to the individual componenet, not the whole module. 

CLK cycle time CAS latency=2 

CAS latency=1 

tee 12 1000 13 1000 

CLKto valid 
output delay 

Output data hold 
time 

CLK high pulse width 

CLK low pulse width 

Input setup time 

Input hold time 

CLK to output in Low-Z 

CLK to output 
in Hi-Z 

CAS latency=3 

CAS latency=2 

CAS latency=1 

CAS latency=3 

CAS latency=2 

CAS latency=1 

CAS latency=3 

CAS latency=2 

CAS latency=1 

24 

tsAe 

3 

tOH 3 

5 

teH 3 

teL 3 

tss 2 

tSH 

tSLZ 

tSHZ 

Note: 1. Parameters depend on programmed CAS latency. 

26 

6 7 

7 8 

20 22 

3 

3 

5 

3.5 

3.5 

2.5 

6 7 

7 8 

15 15 

2. If clock rising time is longer than 1 ns, (tr/2-0.5)ns should be added to the parameter. 

3. Assumed input rise and fall time (tr & tf)=1 ns. 

If tr & tf is longer than 1 ns, transient time compensation should be considered, 

i.e., [(tr+ tf)/2-1]ns should be added to the parameter. 

rttMfllW" 
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15 1000 ns 

30 

8 

9 ns 1 1 2 

24 

3 

3 ns 2 

5 

4 ns 3 

4 ns 3 

3 ns 3 

ns 3 

ns 2 

8 

9 ns 

15 
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KMM366S400BTN NEW JEDEC SCRAM MODULE 

FREQUENCY vs. AC PARAMETER RELATIONSHIP TABLE 

KMM 366S400BTN-G8 (Unit : number of clock) 

125MHz (8.0ns) 3 10 6 3 2 3 

100MHz (10.0ns) 3 8 5 2 2 3 

83MHz (12.0ns) 2 7 4 2 2 2 

75MHz (13.0ns) 2 6 4 2 2 2 

66MHz (15.0ns) 2 6 4 2 2 2 

KMM366S400BTN-GO (Unit : number of clock) 

100MHz (10.0ns) 3 8 5 3 2 3 

83MHz (12.0ns) 3 7 5 3 2 3 

75MHz (13.0ns) 2 6 4 2 2 2 

66MHz (15.0ns) 2 6 4 2 2 2 

60MHz (16.?ns) 2 5 3 2 2 2 

KMM366S400BTN-G2 (Unit : number of clock) 

83MHz (12.0ns) 3 8 5 3 2 3 

75MHz (13.0ns) 3 7 5 3 2 3 

66MHz (15.0ns) 2 6 4 2 2 2 

60MHz (16.?ns) 2 6 4 2 2 2 

50MHz (20.0ns) 2 5 3 2 2 2 

ttmWHii" 
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KMM366S400BTN NEW JEDEC SDRAM MODULE 

SIMPLIFIED TRUTH TABLE 
~ 

-~-
CA'S' WE OGlM ~,(o~r· .. 

·>•>•:• •:•:• ':./}\<:.:. ···: L: .......... ••!. 

Register Mode Register Set H x L L L L x OP CODE 1, 2 

Auto Refresh H 3 
H t---- L L L H x x 1-------1 

Entry L 3 
Refresh Self 

Refresh L H H H 3 
Exit L H x x 1-------1 

H x x x 3 

Bank Active & Row Addr. H x L L H H x v Row Address 

Read& Auto Precharge Disable L Column 4 
H x L H L H x v Address ...._ 

Column Address Auto Precharge Enable H (Ao-Ae) 4, 5 

Write & Auto Precharge Disable L Column 4 
H x L H L L x v Address 1-------1 

Column Address Auto Precharge Enable H (Ao-Ae) 4, 5 

Burst Stop H x L H H L x x 6 

Bank Selection v L 
Precharge H x L L H L x x i---

Both Banks x H 

H x x x 
Clock Suspend or Entry H L x i---

Active Power Down 
L v v v x 

i---
Exit L H x x x x x 

H x x x 
Entry H L x 1-------1 

L H H H 
Precharge Power Down Mode x ,_______ 

H x x x 
Exit L H x 1-------1 

L v v v 
DQM H x v x 7 

H x x x 
No Operation Command H x x x 1-------1 

L H H H 

(V=Valid, X=Don' t Care, H=Logic High, L=Logic Low) 

Note : 1. OP Code : Operand Code 

Ao - A10/AP, ,BAo : Program keys. (@MRS) 

2. MRS can be issued only at both banks precharge state. 

A new command can be issued after 2 CLK cycles of MRS. 

3. Auto refresh functions are as same as CBR refresh of DRAM. 

The automatical precharge without row precharge command is meant by "Auto". 

Auto/self refresh can be issued only at both banks precharge state. 

4. BAo : Bank select address. 

If "Low" at read, write, row active and precharge, bank A is selected. 

If "High" at read, write, row active and precharge, bank B is selected. 

If A10/AP is "High" at row precharge, BAo is ignored and both banks are selected. 

5. During burst read or write with auto precharge, new read/write command can not be issued. 

Another bank read/write command can be issued after the end of burst. 

New row active of the assoiated bank can be issued at tRP after the end of burst. 

6. Burst stop command is valid at every burst length. 

7. DQM sampled at positive going edge of a CLK masks the data-in at the very CLK (Write DQM latency is 0), 

but makes Hi-Z state the data-out of 2 CLK cycles after. (Read DQM latency is 2) 

•tMfiiiii> 
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KMM366S400BTN 

PACKAGE DIMENSIONS 

.118DIA± .004 
(3.000DIA ± .100) 

0.350 

0.250 
(6.350) 

1.450 
(8.890) .450 (36.830) 

(11.430) 

0.250 
14 

(6.350) •1 

0.123±.005 
(3.125± .125) 

Detail A 

0.079±.004 
(2.000± .100) 

Tolerances : ± .005(.13) unless otherwise specified 

The used device is 4Mx4 SDRAM, TSOP 
SDRAM Part No. : KM44S4020BT 

tl1Mflliil» 
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5.250 
(133.350) 

5.014 
(127.350) 

4.550 
(115.57) 

Detail B 

0.250 
(6.350) 

NEW JEDEC SDRAM MODULE 

0.054 
(1.372) 

2.150 
(54.61) 

Units: Inches (millimeters) 

R 0.079 
(R 2.000) 

0.157±0.004 
(4.000±0.100) 

0.170Max 
(4.318Max) 

_J L 0.050±0.0039 
-11 (1.270±0.10) 

0.050 
(1.270) 

Detail C 
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KMM366S403BT2 NEW JEDEC SDRAM MODULE 

KMM3665403BT2 SDRAM DIMM 
4Mx64 SDRAM DIMM based on 2Mx8, 4K Refresh, 3.3V Synchronous DRAMs with SPD 

GENERAL DESCRIPTION 
The Samsung KMM366S403BT2 is a 4M bit x 64 Synchronous 

Dynamic RAM high density memory module. The Samsung 

KMM366S403BT2 consists of sixteen CMOS 2M x 8 bit Syn

chronous DRAMs in TSOP-11 400mil package and a 1 K or 2K 

EEPROM in 8-pin SOP package on a 168-pih glass-epoxy sub

strate. Two 0.1 uF decoupling capacitors are mounted on the 

printed circuit board in parallel for each SDRAM. The 

KMM366S403BT2 is a Dual In-line Memory Module and is 

intended for mounting into 168-pin edge connector sockets. 

Synchronous design allows precise cycle control with the use of 

system clock. 1/0 transactions are possible on every clock cycle. 

Range of operating frequencies, programmable latencies allows 

the same device to be useful for a variety of high bandwidth, 

high performance memory system applications. 

PIN CONFIGURATIONS (Front Side I Back Side) 
Pin Front Pin Front Pin Front Pin Back Pin Back 

1 Vss 29 DOM1 57 D018 85 Vss 113 DQM5 
2 DOO 30 cso 58 D019 86 D032 114 CS1 
3 D01 31 DU 59 Voo 87 D033 115 RAS 
4 D02 32 Vss 60 D020 88 D034 116 Vss 
5 D03 33 AO 61 NC 89 D035 117 A1 
6 Voo 34 A2 62 *VREF 90 Voo 118 A3 
7 DQ4 35 A4 63 CKE1 91 DQ36 119 AS 
8 DOS 36 A6 64 Vss 92 D037 120 A7 
9 D06 37 AB 65 D021 93 D038 121 A9 
10 D07 38 A10/AP 66 D022 94 D039 122 BAO 
11 D08 39 *BA1 67 D023 95 D040 123 *A11 
12 Vss 40 Voo 68 Vss 96 Vss 124 Voo 
13 D09 41 Voo 69 D024 97 D041 125 CLK1 
14 D010 42 CLKO 70 D025 98 D042 126 *A12 
15 DQ11 43 Vss 71 D026 99 D043 127 Vss 
16 D012 44 DU 72 D027 100 D044 128 CKEO 
17 D013 45 CS2 73 Voo 101 D045 129 CS3 
18 Voo 46 DOM2 74 D028 102 Voo 130 DOM6 
19 0014 47 DQM3 75 D029 103 D046 131 DOM7 
20 DQ15 48 DU 76 DQ30 104 D047 132 *A13 
21 *CBO 49 Voo 77 D031 105 *CB4 133 Voo 
22 *CB1 50 NC 78 Vss 106 *CBS 134 NC 
23 Vss 51 NC 79 CLK2 107 Vss 135 NC 
24 NC 52 *CB2 80 NC 108 NC 136 *CB6 
25 NC 53 *CB3 81 NC 109 NC 137 *CB7 
26 Voo 54 Vss 82 **SDA 110 Voo 138 Vss 
27 WE 55 D016 83 **SCL 111 CAS 139 0048 
28 DOMO 56 DQ17 84 Voo 112 DQM4 140 D049 

FEATURE 
• Performance range 

KMM366S403BT2-G8 

KMM366S403BT2-GO 

KMM366S403BT2-G2 

• Burst Mode Operation 

Max Freq. (Speed) 

125MHz (Bns) 

100MHz (10ns) 

83MHz (12ns) 

• Auto & Self Refresh Capability (4096 cycles I 64ms) 

• LVTTL compatible inputs and outputs 

• Single 3.3V±0.3V power supply 

• WCBR cycle with address key programs 

Latency (Access from column address) 

Burst Length (1, 2, 4, 8 & Full page) 

Data Scramble (Sequential & Interleave) 

• All inputs are sampled at the positive going edge of the 

system clock 

• Serial Presence Detect with EEPROM 

• PCB: Height(1,150mil), double sided component 

PIN NAMES 
Pin Back Pin Name · .... F'~nct16n .. 

L 
.. 

141 D050 
AO-A10/AP Address Input (multiplexed) 

142 D051 BAO Select Bank 

143 Voo DOO-D063 Data Input I Output 

144 D052 
145 NC 
146 *VREF 

CLKO -CLK3 Clock Input 

CKEO-CKE1 Clock Enable Input 

147 NC CSO-CS3 Chip Select Input 

148 Vss RAS Row Address Storbe 
149 D053 
150 D054 
151 D055 

CAS Column Address Strobe 

WE Write Enable 

152 Vss DOM0-7 DOM 
153 D056 
154 DQ57 
155 D058 

Voo Power Supply (3.3V) 

Vss Ground 

~ 

-"'-

156 D059 *VREF Power Supply for Reference 

157 Voo 
158 D060 
159 D061 
160 D062 
161 D063 
162 Vss 
163 CLK3 
164 NC 
165 **SAO 
166 **SA1 
167 **SA2 
168 Voo 

**SDA Serial Data 1/0 

**SCL Serial Clock 

**SAO- 2 Address in EEPROM 

DU Don' t use 

NC No Connection 

• These pins are not used in this module. 
** These pins should be NC in the system 

which does not support SPD. 

SAMSUNG ELECTRONICS CO., Ltd. reserves the right to change products and specifications without notice. 
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KMM366S403BT2 NEW JEDEC SCRAM MODULE 

PIN CONFIGURATION DESCRIPTION 

.::::. 
[ ::/ : :::::: .:: <<>:>::· .t.Li .::.:: ·:·:: ·:::::··:··· .. /· r _L/ :<:::·:.:: 

CLK System Clock Active on the positive going edge to sample all inputs. 

cs Chip Select 
Disables or enables device operation by masking or enabling all inputs except 
CLK, CKE and DQM 

Masks system colck to freeze operation from the next clock cycle. 

CKE Clock Enable 
CKE should be enabled at least one cycle prior to new command. 
Disable input buffers for power down in standby. 
CKE should be enabled 1 CLK+tss prior to valid command. 

AO-A101AP Address 
Row I column addresses are multiplexed on the same pins. 
Row address: RAO - RA10, column address: CAO - CA8 

BAO Bank Select Address 
Selects bank to be activated during row address latch time. 
Selects bank for read/write during column address latch time. 

RAS Row Address Strobe 
Latches row addresses on the positive going edge of the CLK with RAS low. 
Enables row access & precharge. 

CAS Column Address Strobe 
Latches column addresses on the positive going edge of the CLK with CAS low. 
Enables column access. 

WE Write Enable 
Enables write operation and row precharge. 
Latches data in starting from CAS, WE active. 

DQM0-7 Data Input/Output Mask 
Makes data output Hi-Z, tsHZ after the colck and masks the output. 
Blocks data input when DQM active. (Byte masking) 

DQ0-63 Data Input/Output Data inputs/outputs are multiplexed on the same pins. 

VooNss Power Supply/Ground Power and ground for the input buffers and the core logic. 

d'i'ifiliii" 
ELECTRONICS 

282 



KMM366S403BT2 NEW JEDEC SDRAM MODULE 

FUNCTIONAL BLOCK DIAGRAM 
CS1 
cso 

DQMO DQM4 

DQM cs DQM cs DQM cs DQM cs 
DQO DQO OQO OQ32 DQO DQO 
DQ1 DQ1 DQ1 DQ33 DQ1 DQ1 
DQ2 DQ2 uo DQ2 U8 DQ34 DQ2 U4 DQ2 U12 
DQ3 DQ3 DQ3 DQ35 DQ3 DQ3 
DQ4 DQ4 DQ4 DQ36 DQ4 DQ4 
DQ5 DQ5 DQS DQ37 DQ5 DQ5 
DQ6 DQ6 DQ6 DQ38 DQ6 DQ6 
DQ7 DQ7 DQ7 DQ39 DQ7 DQ7 

DQM1 DQM5 

DQM cs DQM cs DQM cs DQM cs 
DOB- DQO DQO DQ40 DQO DQO 
DQ9 DQ1 DQ1 DQ41 DQ1 DQ1 

DQ10 DQ2 U1 DQ2 U9 DQ42 DQ2 us DQ2 U13 
DQ11 DQ3 DQ3 DQ43 DQ3 OQ3 
0012 DQ4 DQ4 DQ44 DQ4 DQ4 
DQ13 DQS DQS DQ45 DQ5 DQ5 
DQ14 DQ6 DQ6 DQ46 DQ6 DQ6 
DQ15 DQ7 DQ7 DQ47 DQ7 DQ7 

CS3 
CS2 

DQM2 DQM6 

DQM cs DQM cs DQM cs OQM cs 
DQ16 DQO DQO DQ48 DQO OQO 
DQ17 DQ1 DQ1 DQ49 DQ1 DQ1 
DQ18 DQ2 U2 DQ2 U10 DQSO DQ2 U6 OQ2 U14 
DQ19- DQ3 DQ3 DQ51 DQ3 DQ3 
DQ20 DQ4 DQ4 DQ52c DQ4 DQ4 
DQ21 DQ5 DQS DQ53 c DQ5 DQS 
DQ22 DQ6 DQ6 DQ54 DQ6 DQ6 
DQ23 DQ7 DQ7 DQ55 OQ7 DQ7 

DQM3 DQM7 

DQM cs DQM cs DQM cs DQM cs 
DQ24 OQO DQO DQ56 OQO 
DQ25 DQ1 DQ1 DQ57 DQ1 
DQ26 DQ2 U3 DQ2 U11 DQ58 DQ2 U15 
DQ27 DQ3 DQ3 DQ59 DQ3 
DQ28 DQ4 DQ4 DQ60 DQ4 
OQ29 DQS DQ5 DQ61 DQ5 
DQ30 DQ6 DQ6 DQ62 DQ6 
DQ31 DQ7 DQ7 DQ63 DQ7 

AO-An, BAO o ... SDRAM UO - U15 

RASO ... SDRAM UO - U15 
Voo 

~10KQ CASO ... SDRAM UO- U15 

WEC ... SDRAM UO - U15 

l CKEOo ... SDRAM UO-U7 CKE1 o IJJo SDRAM US - U15 
10~UO/U8/U2/U10 

10.Q ~ U11\J9/U3/U11 
DQn ~Every DQpin of SDRAM CLK0/11213 U4/U 12/U6/U 14 

VDD o 1 1 ... 16.r-L U5/U13/U7/U15 

Two 0.1 uF Capacitors 
To all SDRAMs 

I I per each SDRAM 
Vss c ... 

•11l111H11~1' 
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ABSOLUTE MAXIMUM RATINGS 

Voltage on any pin relative to Vss VIN, Vour -1.0-4.6 v 
Voltage on Voo supply relative to Vss Voo, VDDQ -1.0 -4.6 v 
Storage temperature TSTG -55 - +150 

Power dissipation Po 16 w 
Short circuit current los 50 mA 

Note: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are exceeded. 
Functional operation should be restricted to recommended operating condition. 
Exposure to higher than recommended voltage for extended periods of time could affect device reliability. 

DC OPERA TING CONDITIONS AND CHARACTERISTICS 
Recommended operating conditions (Voltage referenced to Vss = OV, TA= 0 to 70"C) 

I 7 .... ..,~ : s : > 7 :.::::,· 7 
.... ,1\Jot~ l£ ·'· ~.::::::z i /.)• :<>:::.: :::~:':.::::.·::,.::: ""':·: ~ 

.::: 
ll:i >/.··~-"- .... .--

Supply voltage Voo 3.0 3.3 3.6 v 
Input high votlage VIH 2.0 3.0 Voo+0.3 v 1 

Input low voltage VIL -0.3 0 0.8 v 2 

Output high voltage VoH 2.4 - - v IOH =-2mA 

Output low voltage VOL - - 0.4 v loL =2mA 

Input leakage current hL -80 - 80 uA 3 

Output leakage current IOL -10 - 10 uA 4 

Note : 1. VIH (max) = 4.6V AC for pulse width s: 1 Ons acceptable. 
2. VIL (min)= -1.5V AC for pulse width s 1 Ons acceptable. 
3. Any input OV :::;; V1N s: Voo + 0.3V, all other pins are not under test = OV 
4. Dout is disabled, OV s: Vour s: Voo 

CAPACITANCE (TA=25"C, f= 1MHz) 

Input capacitance (Ao - A1o/AP, BAO) CIN1 90 pF 

Input capacitance (RAS, GAS, WE) CIN2 90 pF 

Input capacitance (CKEO - CKE1) CIN3 55 pF 

Input capacitance (CLKO - CLK3) CIN4 40 pF 

Input capacitance (CSO - CS3) CIN5 35 pF 

Input capacitance (DQMO - DQM?) CIN6 25 pF 

Data inpuVoutput capacitance (OQO - 0063) Co UT 25 pF 

411JMJllW• 
ELECTRONICS 

284 
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DC CHARACTERISTICS 
(Recommended operating condition unless otherwise noted, TA= 0 to 70°C} 

v·······.····· -::- = ~-::---::- r:-:- --::---- .. 
•··•• . Pa~ltf~tQt 

•. <!ttO..hrit 

•···· 
l':?y··:y•.• .... L--- L .......... ~ ~~ 

Operating Current 
(One Bank Active) 

lcc1 

Precharge Standby Current lcc2P 

in power-down mode lcc2PS 

lcc2N 
Precharge Standby Current 
in non power-down mode 

lcc2NS 

Active Standby Current lcc3P 

in power-down mode ICC3PS 

Active Standby Current lcc3N 

in non power-down mode 
(One Bank Active) ICC3NS 

Operating Current 
ICC4 

(Burst Mode) 

Refresh Current Ices 

Self Refresh Current Ices 

Note : 1. Measured with outputs open. 

2. Refresh period is 64ms. 

tli'IWiiiii• 
ELECTRONICS 

~ .. ... 
CAS ··· . . -r;;.;..~..... .;. . .. · 

< . c: •..•. ••··••· ••• Latency 
•·.··· ..... ·.··· i ..=. .•• )±/ 

Burst Length =1 
tRcztRc(min) 
loL = O mA 

CKE5:V1L(max}, tee= 15ns 

CKE & CLK5:V1L(max), tee= 00 

CKE2VIH(min}, CS2VIH(min}, tee= 15ns 
Input signals are changed one time during 30ns 

CKE2VIH(min}, CLK5:V1L(max}, tee= 00 

Input signals are stable 

CKE5:V1L(max), tee= 15ns 

CKE & CLKS::V1L(max}, tee= oo 

CKEzV1H(min), CS2VrH(min}, tee= 15ns 
Input signals are changed one time during 30ns 

CKEzV1H(min}, CLK5:V1L(max), tee= oo 

Input signals are stable 

3 

@Same Row 2 

loL= O mA 1 
Page Burst 
tcco = 2CLKs 3 

@ Different Row 2 

1 

tRcztRc(min) 

CKES::0.2V 

~ 

Ver~ion ... .... · >I Unit Note 
~s •10 P--1.2--I•· •• ... . .... 

1,000 960 880 mA 1 

8 
mA 

8 

320 

mA 

80 

48 
mA 

32 

560 mA 

320 mA 

1,160 960 880 

880 800 760 mA 1 

640 600 560 

1,600 1,440 1,280 

1,320 1,200 1,040 mA 1 

1,080 1,000 880 

1, 120 mA 2 

8 mA 
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KMM366S403BT2 NEW JEDEC SDRAM MODULE 

AC OPERATING TEST CONDITIONS (VDD = 3.3V±0.3V, TA= o to 70"C) 

Input levels (VihNil) 

Input timing measurement reference level 

Input rise and fall time 

Output timing measurement reference level 

Output load condition 

1200.Q 

VoH (DC) = 2.4V, IOH = -2mA 
Output 0------------- ------.. VOL (DC) = 0.4V, IOL = 2mA 

870.Q 
50pF 

(Fig. 1) DC Output Load Circuit 

OPERATING AC PARAMETER 
(AC operating conditions unless otherwise noted) 

Row active to row active delay tRRD(min) 16 

RAS to CAS delay tRCD(min) 24 

Row precharge time tRP(min) 20 

tRAS(min) 48 
Row active time 

tRAS(max) 

@Operation tRC(min) 80 
Row cycle time 

@Auto refresh tRFC(min) 80 

Last data in to new col. address delay tCDL(mln) 

Last data in to row precharge tRDL(min) 

Last data in to burst stop tBDL(min) 

Col. address to col. address delay tCCD(min) 

CAS latency=3 
Number of valid 

CAS latency=2 output data 

CAS latency=1 

2.4 /0.4 

1.4 

tr/tf=1/1 

1.4 

See Fig. 2 

Output 

20 

26 

26 

50 

100 

80 

80 

2 

0 

v 
v 
ns 

v 

Vtt=1.4V 

50.Q 

r 50pF 

(Fig. 2) AC Output Load Circuit 

24 ns 

30 ns 

30 ns 

60 ns 

us 

90 ns 

90 ns 1, 5 

CLK 2 

CLK 2 

CLK 2 

CLK 3 

ea 4 

Note : 1. The minimum number of clock cycles is determined by dividing the minimum time required with clock cycle time 

and then rounding off to the next higher integer. 

2. Minimum delay is required to complete write. 

3. All parts allow every cycle column address change. 

4. In case of row precharge interrupt, auto precharge and read burst stop. 

5. A new command may be given tRFC after self refresh exit. 

•11lntMW• 
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KMM3665403BT2 NEW JEDEC SDRAM MODULE 

AC CHARACTERISTICS (AC operating conditions unless otherwise noted) 

Refer to the individual componenet, not the whole module. 

CLK cycle time CAS latency=2 

CAS latency=1 

tee 12 1000 13 1000 

CLK to valid 
output delay 

Output data hold 
time 

CLK high pulse width 

CLK low pulse width 

Input setup time 

Input hold time 

CLK to output in Low-Z 

CLK to output 
in Hi-Z 

CAS latency=3 

CAS latency=2 

CAS latency=1 

CAS latency=3 

CAS latency=2 

CAS latency=1 

CAS latency=3 

CAS latency=2 

CAS latency=1 

24 

tSAe 

3 

tOH 3 

5 

teH 3 

teL 3 

tss 2 

tSH 

tSLZ 

tSHZ 

Note : 1. Parameters depend on programmed CAS latency. 

26 

6 7 

7 8 

20 22 

3 

3 

5 

3.5 

3.5 

2.5 

6 7 

7 8 

15 15 

2. If clock rising time is longer than 1 ns, (tr/2-0.5)ns should be added to the parameter. 

3. Assumed input rise and fall time (tr & tf)=1ns. 

If tr & tf is longer than 1 ns, transient time compensation should be considered, 

i.e., [(tr+ tf)/2-1]ns should be added to the parameter. 

dfafiljii) 
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15 1000 ns 

30 

8 

9 ns 1, 2 

24 

3 

3 ns 2 

5 

4 ns 3 

4 ns 3 

3 ns 3 

ns 3 

ns 2 

8 

9 ns 

15 
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KMM366S403BT2 NEWJEDEC SD RAM MODULE 

FREQUENCY vs. AC PARAMETER RELATIONSHIP TABLE 

KMM366S403BT2-G8 (Unit : number of clock) 

CAS tRc fRp tRRD 
Lat¢'1¢Y 2ons 1611$ 

125MHz (8.0ns) 3 10 6 3 2 3 

100MHz (10.0ns) 3 8 5 2 2 3 

83MHz (12.0ns) 2 7 4 2 2 2 

75MHz (13.0ns) 2 6 4 2 2 2 

66MHz (15.0ns) 2 6 4 2 2 2 

KMM366S403BT2-GO (Unit : number of clock) 

CAS tRC tRAs tRP tR:OL 

l.~t~n<:Y 80115 sons 1ons 

100MHz (10.0ns) 3 8 5 3 2 3 

83MHz (12.0ns) 3 7 5 3 2 3 

75MHz (13.0ns) 2 6 4 2 2 2 

66MHz (15.0ns) 2 6 4 2 2 2 

60MHz (16.?ns) 2 5 3 2 2 2 

KMM366S403BT2-G2 (Unit: number of clock) 
~ :-c-

I> tR(; 
·:· t : : : . 

-"- ~R~t> :: 1: tRCO I> L::.: -~ tcoL tROL'. 
I CAS L 

tRAs _J RP: ~ ~ci:_ Frequency 
:_:: l..JltencY 90ns sons 30ns 24ns 3Dns <~> 12ns I 12ns 

..c.·-~ 

83MHz (12.0ns) 3 8 5 3 2 3 

75MHz (13.0ns) 3 7 5 3 2 3 

66MHz (15.0ns) 2 6 4 2 2 2 

60MHz (16.?ns) 2 6 4 2 2 2 

50MHz (20.0ns) 2 5 3 2 2 2 

tt:!:i: fjiiil, 
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KMM366S403BT2 NEW JEDEC SDRAM MODULE 

SIMPLIFIED TRUTH TABLE 

Register Mode Register Set H x L L L L x OP CODE 1, 2 

Auto Refresh H 3 
H L L L H x x 

Entry L 3 
Refresh Self 

Refresh 
L H H H 3 

Exit L H x x 
H x x x 3 

Bank Active & Row Addr. H x L L H H x v Row Address 

Read& Auto Precharge Disable L Column 4 
H x L H L H x v Address 

Column Address Auto Precharge Enable H (Ao-Ae) 4, 5 

Write & Auto Precharge Disable L Column 4 
H x L H L L x v Address 

Column Address Auto Precharge Enable H (Ao-Ae) 4, 5 

Burst Stop H x L H H L x x 6 

Bank Selection v L 
Precharge H x L L H L x x 

Both Banks x H 

H x x x 
Clock Suspend or Entry H L x 
Active Power Down L v v v x 

Exit L H x x x x x 
H x x x 

Entry H L x 
L H H H 

Precharge Power Down Mode x 
H x x x 

Exit L H x 
L v v v 

DQM H x v x 7 

H x x x 
No Operation Command H x x x 

L H H H 

(V=Valid, X=Don t Care, H=Logic High, L=Logic Low) 

Note : 1. OP Code : Operand Code 

Ao - A10/AP, BAo : Program keys. (@MRS) 

2. MRS can be issued only at both banks precharge state. 

A new command can be issued after 2 clock cycle of MRS. 

3. Auto refresh functions are as same as CBR refresh of DRAM. 

The automatical precharge.without row precharge command is meant by "Auto". 

Auto/self refresh can be issued only at both banks precharge state. 

4. BAo : Bank select address. 

If "Low" at read, write, row active and precharge, bank A is selected. 

If "High" at read, write, row active and precharge, bank B is selected. 

If A10/AP is "High" at row precharge, BAo is ignored and both banks are selected. 

5. During burst read or write with auto precharge, new read/write command can not be issued. 

Another bank read/write command can be issued after the end of burst. 

New row active of the assoiated bank can be issued at tRP after the end of burst. 

6. Burst stop command is valid at every burst length. 

7. DQM sampled at positive going edge of a CLK masks the data-in at the very CLK (Write DQM latency is 0), 

put makes Hi-Z state the data-out of 2 CLK cycles after. (Read DQM latency is 2) 
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PACKAGE DIMENSIONS 

0.118 
(3.000) 

.118DIA± .004 
(3.000DIA ± .100) 

0.350 
(8.890) 

0.250 
I"' (6.350) 

11 

.450 
(11.430) 

0.123±.005 
(3.125±.125) 

Detail A 

0.079±.004 
(2.000 ± .100) 

0.250 
(6.350) 

1.450 
(36.830) 

Tolerances:± .005(.13) unless otherwise specified 

The used device is 2Mx8 SDRAM, TSOP 
SDRAM Part No. : KM48S2020BT 

dfafiljil> 
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5.250 
(133.350) 

5.014 
(127.350) 

4.550 
(115.57) 

0.250 

0.250 
(6.350) 

1• (6.350) 
11 

Detail B 

NEW JEDEC SDRAM MODULE 

0.054 
(1.372) 

2.150 
(54.61) 

Units : Inches (millimeters) 

R 0.079 
(R 2.000) 

0.157±0.004 
(4.000±0.100) 

0.170Max 
(4.318Max) 

___JI· 0.050±0.0039 
I (1.210±0.10) 

0.050 
(1.270) 

Detail C 
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KMM366S403BTN SDRAM DIMM 
4Mx64 SDRAM DIMM based on 2Mx8, 4K Refresh, 3.3V Synchronous DRAMs with SPD 

GENERAL DESCRIPTION 
The Samsung KMM366S403BTN is a 4M bit x 64 Synchronous 

Dynamic RAM high density memory module. The Samsung 

KMM366S403BTN consists of sixteen CMOS 2M x 8 bit Syn

chronous DRAMs in TSOP-11 400mil package and a 1 K or 2K 

EEPROM in 8-pin SOP package on a 168-pin glass-epoxy sub

strate. A 0.1 uF decoupling capacitor is mounted on the printed 

circuit board in parellel for each SDRAM. The 

KMM366S403BTN is a Dual In-line Memory Module and is 

intended for mounting into 168-pin edge connector sockets. 

Synchronous design allows precise cycle control with the use of 

system clock. 1/0 transactions are possible on every clock cycle. 

Range of operating frequencies, programmable latencies allows 

the same device to be useful for a variety of high bandwidth, 

high performance memory system applications. 

PIN CONFIGURATIONS (Front Side I Back Side) 
Pin Front Pin Front Pin Front Pin Back Pin Back 

1 Vss 29 DQM1 57 DQ18 85 Vss 113 DQM5 
2 DQO 30 cso 58 DQ19 86 DQ32 114 CS1 
3 DQ1 31 DU 59 Voo 87 DQ33 115 RAS 
4 DQ2 32 Vss 60 DQ20 88 DQ34 116 Vss 
5 DQ3 33 AO 61 NC 89 DQ35 117 A1 
6 Voo 34 A2 62 *VREF 90 Voo 118 A3 
7 DQ4 35 A4 63 CKE1 91 DQ36 119 A5 
8 DQ5 36 A6 64 Vss 92 DQ37 120 A? 
9 DQ6 37 AB 65 DQ21 93 DQ38 121 A9 
10 DQ? 38 A10/AP 66 DQ22 94 DQ39 122 BAO 
11 DQB 39 *BA1 67 DQ23 95 DQ40 123 *A11 
12 Vss 40 Voo 68 Vss 96 Vss 124 Voo 
13 DQ9 41 Voo 69 DQ24 97 DQ41 125 CLK1 
14 DQ10 42 CLKO 70 DQ25 98 DQ42 126 *A12 
15 DQ11 43 Vss 71 DQ26 99 DQ43 127 Vss 
16 DQ12 44 DU 72 DQ27 100 DQ44 128 CKEO 
17 DQ13 45 CS2 73 Voo 101 DQ45 129 CS3 
18 Voo 46 DQM2 74 DQ28 102 Voo 130 DQM6 
19 DQ14 47 DQM3 75 DQ29 103 DQ46 131 DQM7 
20 DQ15 48 DU 76 DQ30 104 DQ47 132 *A13 
21 *CBO 49 Voo 77 DQ31 105 *CB4 133 Voo 
22 *CB1 50 NC 78 Vss 106 *CB5 134 NC 
23 Vss 51 NC 79 CLK2 107 Vss 135 NC 
24 NC 52 *CB2 80 NC 108 NC 136 *CB6 
25 NC 53 *CB3 81 NC 109 NC 137 *CB? 
26 Voo 54 Vss 82 **SDA 110 Voo 138 Vss 
27 WE 55 DQ16 83 **SCL 111 CAS 139 DQ48 
28 DQMO 56 DQ17 84 Voo 112 DQM4 140 DQ49 

FEATURE 
• Performance range 

KMM366S403BTN-G8 

KMM366S403BTN-GO 

KMM366S403BTN-G2 

Max Freq. (Speed) 

125MHz (8ns) 

100MHz (10ns) 

83MHz (12ns) 

• Burst Mode Operation 

• Auto & Self Refresh Capability (4096 cycles/ 64ms) 

• LVTTL compatible inputs and outputs 
• Single 3.3V±0.3V power supply 

• WCBR cycle with address key programs 

Latency (Access from column address) 

Burst Length (1, 2, 4, 8 & Full page) 
Data Scramble (Sequential & Interleave) 

• All inputs are sampled at the positive going edge of the 

system clock 

• Serial Presence Detect with EEPROM 
• PCB: Height(1,250mil}, double sided component 

Pin Back 

141 DQ50 
142 DQ51 
143 Voo 
144 DQ52 
145 NC 
146 *VREF 
147 NC 
148 Vss 
149 DQ53 
150 DQ54 
151 DQ55 
152 Vss 
153 DQ56 
154 DQ57 
155 DQ58 
156 DQ59 
157 Voo 
158 DQ60 
159 DQ61 
160 DQ62 
161 DQ63 
162 Vss 
163 CLK3 
164 NC 
165 **SAO 
166 **SA1 
167 **SA2 
168 Voo 

PIN NAMES 
Pin Name Function .... 

AO -A10/AP Address Input (multiplexed) 

BAO Select Bank 

DQO-DQ63 Data Input I Output 

CLKO -CLK3 Clock Input 

CKEO-CKE1 Clock Enable Input 

CSO-CS3 Chip Select Input 

RAS Row Address Storbe 

CAS Column Address Strobe 

WE Write Enable 

DQM0-7 DQM 

Voo Power Supply (3.3V) 

Vss Ground 

*VREF Power Supply for Reference 

**SDA Serial Data 1/0 

**SCL Serial Clock 

**SAO -2 Address in EEPROM 

DU Don' t use 

NC No Connection 

* These pins are not used in this module. 
** These pins should be NC in the system 

which does not support SPD. 

SAMSUNG ELECTRON/CS CO., Ltd. reserves the right to change products and specifications without notice. 
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KMM366S403BTN NEW JEDEC SCRAM MODULE 

PIN CONFIGURATION DESCRIPTION 
.?<•,;,;;:;:~< 

>-·~ 
7 •.<<•···· (. ..... 0······· ..... '[.( <· .• \( > }<. . ... 

CLK System Clock Active on the positive going edge to sample all inputs. 

cs Chip Select 
Disables or enables device operation by masking or enabling all inputs except 
CLK, CKE and DQM 

Masks system colck to freeze operation from the next clock cycle. 

CKE Clock Enable 
CKE should be enabled at least one cycle prior to new command. 
Disable input buffers for power down in standby. 
CKE should be enabled 1 CLK+tss prior to valid command. 

AO -A10/AP Address 
Row I column addresses are multiplexed on the same pins. 
Row address: RAO - RA10, column address: CAO -CAB 

BAO Bank Select Address 
Selects bank to be activated during row address latch time. 
Selects bank for read/write during column address latch time. 

RAS Row Address Strobe 
Latches row addresses on the positive going edge of the CLK with RAS low. 
Enables row access & precharge. 

CAS Column Address Strobe 
Latches column addresses on the positive going edge of the CLK with CAS low. 
Enables column access. 

WE Write Enable 
Enables write operation and row precharge. 
Latches data in starting from CAS, WE active. 

DQM0-7 Data Input/Output Mask 
Makes data output Hi-Z, tsHz after the colck and masks the output. 
Blocks data input when DQM active. (Byte masking) 

DQ0-63 Data Input/Output Data inputs/outputs are multiplexed on the same pins. 

VooNss Power Supply/Ground Power and ground for the input buffers and the core logic. 
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FUNCTIONAL BLOCK DIAGRAM 
CS1 
cso 

DQMOr DQM4 

DQM cs DQM cs DQM cs DQM cs 
DQO DQO DQO DQ32 DQO DQO 
DQ1 DQ1 DQ1 DQ33 DQ1 DQ1 
DQ2 DQ2 uo DQ2 us DQ34 DQ2 U4 DQ2 U12 
DQ3 DQ3 DQ3 DQ35 DQ3 DQ3 
DQ4 DQ4 DQ4 DQ36 DQ4 DQ4 
DQ5 DQ5 DQ5 DQ37 DQ5 DQ5 
DQ6 DQ6 DQ6 DQ38 DQ6 DQ6 
DQ7 DQ7 DQ7 DQ39 DQ7 DQ7 

DQM1 DQM5 

DQM cs DQM cs DQM cs DQM cs 
DQ8 DQO DQO DQ40 DQO DQO 
DQ9 DQ1 DQ1 DQ41 DQ1 DQ1 

DQ10 DQ2 U1 DQ2 U9 DQ42 DQ2 U5 DQ2 U13 
DQ11 DQ3 DQ3 DQ43 DQ3 DQ3 
DQ12 DQ4 DQ4 DQ44 DQ4 DQ4 
DQ13 DQ5 DQ5 DQ45 DQ5 DQ5 
DQ14 DQ6 DQ6 DQ46 DQ6 DQ6 
DQ15 o DQ7 DQ7 DQ47 DQ7 DQ7 

CS3 
CS2 r 

DQM2 DQM6 

DQM cs DQM cs DQM cs DQM cs 
DQ16 DQO DQO DQ48 DQO DQO 
DQ17 DQ1 DQ1 DQ49 DQ1 DQ1 
DQ18 DQ2 U2 DQ2 U10 DQ50 DQ2 U6 DQ2 U14 
DQ19 DQ3 DQ3 DQ51 DQ3 DQ3 
DQ20 DQ4 DQ4 DQ52 DQ4 DQ4 
DQ21 DQ5 DQ5 DQ53 DQ5 DQ5 
DQ22 DQ6 DQ6 DQ54 DQ6 DQ6 
DQ23 DQ7 DQ7 DQ55 DQ7 DQ7 

DQM3 'DQM7 

DQM cs DQM cs DQM cs cs 
DQ24 DQO DQO DQ56 DQO 
DQ25 DQ1 DQ1 DQ57 DQ1 
DQ26 DQ2 U3 DQ2 U11 DQ58 DQ2 U15 
DQ27 DQ3 DQ3 DQ59 DQ3 
DQ28 DQ4 DQ4 DQ60 DQ4 
DQ29 DQ5 DQ5 DQ61 DQ5 
DQ30 DQ6 DQ6 DQ62 DQ6 
DQ31 DQ7 DQ7 DQ63 DQ7 

. AO-An, BAO o ... SDRAM UO- U15 

RASc ... SDRAM UO- U15 
Voo 

CAS o ... SDRAM UO- U15 1 
WEO ... SDRAM UO- U15 

:2'.10K.Q 

CKEOo ... SDRAM UO-U7 CKE1 o ! Ill- SDRAM UB -U15 
~ UO/U8/U2/U10 

10.Q ~ U11U91U31U11 DQn o--~ Every DQpin of SDRAM CLK0/11213 U4/U12/U6/U14 

Voo o 1 ... 10.Q U5/U13/U7/U15 

A 0.1 uF Capacitor 
To all SDRAMs 

Vss o I per each SDRAM .. 
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KMM366S403BTN NEW JEDEC SDRAM MODULE 

ABSOLUTE MAXIMUM RATINGS 

Voltage on any pin relative to Vss VIN, VOUT -1.0-4.6 v 
Voltage on Voo supply relative to Vss Voo, VDDQ -1.0-4.6 v 

Storage temperature TsTG -55 - +150 ·c 
Power dissipation Po 16 w 
Short circuit current los 50 mA 

Note: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are exceeded. 
Functional operation should be restricted to recommended operating condition. 
Exposure to higher than recommended voltage for extended periods of time could affect device reliability. 

DC OPERATING CONDITIONS AND CHARACTERISTICS 
Recommended operating conditions (Voltage referenced to Vss = OV, TA= 0 to 70°C) 

-- PCirCimet~r< > ···• .+ ~¥rn~o!_)_J Mill .... Typ : -'- M(lx ..:.c..::_··· ll T• ., ·.• ... 

·••·· ·NC>te ~··l< .·.····.··•·· ..::.. ..::.. 

Voo 3.0 3.3 Supply voltage 3.6 v 
Input high votlage VIH 2.0 3.0 Voo+0.3 v 
Input low voltage VIL -0.3 0 0.8 v 2 

Output high voltage VOH 2.4 v !OH =-2mA 

Output low voltage VOL 0.4 v IOL = 2mA 

Input leakage current llL -80 80 uA 3 

Output leakage current IOL -10 10 uA 4 

Note : 1. VIH (max) = 4.6V AC for pulse width ::S: 1 Ons acceptable. 
2. VIL (min)= -1.5V AC for pulse width ::s: 10ns acceptable. 
3. Any input OV ::s: VIN :S Voo + 0.3V, all other pins are not under test= OV 
4. Dout is disabled, OV ::s: Vour ::s: Voo 

CAPACITANCE (TA=25°C,f=1MHz) 

Input capacitance (Ao -A10/AP, BAO) CIN1 90 pF 

Input capacitance (RAS, CAS, WE) CIN2 90 pF 

Input capacitance (CKEO - CKE1) CIN3 55 pF 

Input capacitance (CLKO - CLK3) CIN4 40 pF 

Input capacitance (CSO - CS3) CIN5 35 pF 

Input capacitance (DQMO - DQM?) CIN6 25 pF 

Data input/output capacitance (DQO - DQ63) COUT 25 pF 

•l11i'if1iiii» 
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KMM366S403BTN NEW JEDEC SDRAM MODULE 

DC CHARACTERISTICS 
(Recommended operating condition unless otherwise noted, TA= 0 to 70°C) 

::.• 

Operating Current 
(One Bank Active) 

Precharge Standby Current 
in power-down mode 

Precharge Standby Current 
in non power-down mode 

Active Standby Current 
in power-down mode 

Active Standby Current 
in non power-down mode 
(One Bank Active) 

Operating Current 
(Burst Mode) 

Refresh Current 

Self Refresh Current 

lcc1 

lcc2P 

lcc2PS 

lcc2N 

lcc2NS 

lcc3P 

lcc3PS 

lcc3N 

lcc3NS 

ICC4 

Ices 

Ices 

Note : 1. Measured with outputs open. 

2. Refresh period is 64ms. 

•1MfJiiil» 
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~ ... ' 
Test condition 

.. 

Burst Length =1 
tRc2tRc(min) 
IOL= 0 mA 

CKE::;;VIL(max), tee= 15ns 

CKE & CLK::;;VIL(max), tee= oo 

CKE2V1H(min), CS2VIH(min), tee= 15ns 
Input signals are changed one time ~uring 30ns 

CKE2V1H(min), CLK::;;VIL(max), tee= 00 

Input signals are stable 

CKE::;;VIL(max), tee= 15ns 

CKE & CLK::;;VIL(max), tee= oo 

CKE2V1H(min), CS2VIH(min), tee= 15ns 
Input signals are changed one time during 30ns 

CKE2VIH(min), CLK::;;VIL(max), tee= 00 

Input signals are stable 

IOL = 0 mA 
Page Burst 
tcco = 2CLKs 

@Same Row 

@ Different Row 

3 

2 

3 

2 

1,000 960 880 mA 

mA 

320 

mA 

80 

48 
mA 

32 

560 mA 

320 mA 

1,160 960 880 

880 800 760 mA 

640 600 560 

1,600 1,440 1,280 

1,320 1,200 1,040 mA 

1 1,080 1,000 880 

tRc2tRC(min) 1,120 mA 

CKE:;;;0.2V 8 mA 

2 
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KMM366S403BTN NEW JEDEC SCRAM MODULE 

AC OPERA TING TEST CONDITIONS (VDD = 3.3V±0.3V, TA= o to 70"C) 

Input levels (VihNil) 

Input timing measurement reference level 

Input rise and fall time 

Output timing measurement reference level 

Output load condition 

VoH (DC) = 2.4V, loH = -2mA 

VOL (DC) = 0.4V, loL = 2mA 

(Fig. 1) DC Output Load Circuit 

OPERA TING AC PARAMETER 
(AC operating conditions unless otherwise noted) 

Row active to row active delay tRRD(min) 16 

RAS to CAS delay tRCD(min) 24 

Row precharge time tRP(min) 20 

tRAS(min) 48 
Row active time 

tRAS(max) 

@Operation tRC(min) 80 
Row cycle time 

@Auto refresh tRFC(min) 80 

Last data in to new col. address delay tCDL(min) 

Last data in to row precharge tRDL(min) 

Last data in to burst stop tBDL(min) 

Col. address to col. address delay tCCD(min) 

CAS latency=3 
Number of valid 

CAS latency=2 output data 

CAS latency=1 

2.4 /0.4 

1.4 

tr/tf=1/1 

1.4 

See Fig. 2 

Output 

20 

26 

26 

50 

100 

80 

80 

2 

0 

v 
v 
ns 

v 

Vtt=1.4V 

50.Q 

(Fig. 2) AC Output Load Circuit 

24 ns 

30 ns 

30 ns 

60 ns 

us 

90 ns 

90 ns 1, 5 

CLK 2 

CLK 2 

CLK 2 

CLK 3 

ea 4 

Note : 1. The minimum number of clock cycles is determined by dividing the minimum time required with clock cycle time 

and then rounding off to the next higher integer. 

2. Minimum delay is required to complete write. 

3. All parts allow every cycle column address change. 

4. In case of row precharge interrupt, auto precharge and read burst stop. 

5. A new command may be given tRFc after self refresh exit. 

•t:!:i:Hliii" ELECTRONICS 
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KMM366S403BTN NEW JEDEC SDRAM MODULE 

AC CHARACTERISTICS (AC operating conditions unless otherwise noted) 

Refer to the individual componenet, not the whole module . 

. :>: ...2. / ~__::::_ ,,,,,, :// :,:::: .. ·~~:.'Y'<:> I/. ~ L .. ::: .. 2.I'.:l:.::/k<:::i ::>::< , . ...2. L::c:c: __::::::::.. 
CAS latency=3 8 10 12 

CLK cycle time CAS latency=2 

CAS latency=1 

tee 12 1000 13 1000 

CLK to valid 
output delay 

Output data hold 
time 

CLK high pulse width 

CLK low pulse width 

Input setup time 

Input hold time 

CLK to output in Low-Z 

CLK to output 
in Hi-Z 

CAS latency=3 

CAS latency=2 

CAS latency=1 

CAS latency=3 

CAS latency=2 

CAS latency=1 

CAS latency=3 

CAS latency=2 

CAS latency=1 

24 

tSAe 

3 

tOH 3 

5 

teH 3 

teL 3 

tss 2 

tSH 

tSLZ 

tSHZ 

Note : 1. Parameters depend on programmed CAS latency. 

26 

6 7 

7 8 

20 22 

3 

3 

5 

3.5 

3.5 

2.5 

6 7 

7 8 

15 15 

2. If clock rising time is longer than 1ns, (tr/2-0.5)ns should be added to the parameter. 

3. Assumed input rise and fall time (tr & tf)=1 ns. 

If tr & tf is longer than 1 ns, transient time compensation should be considered, 

i.e., [(tr+ tf)/2-1]ns should be added to the parameter. 

d"'ifill lllP 
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15 

30 

3 

3 

5 

4 

4 

3 

1000 ns 

8 

9 ns 1, 2 

24 

ns 2 

ns 3 

ns 3 

ns 3 

ns 3 

ns 2 

8 

9 ns 

15 
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KMM366S403BTN NEW JEDEC SDRAM MODULE 

FREQUENCY vs. AC PARAMETER RELATIONSHIP TABLE 

KMM3665403BTN-G8 {Unit : number of clock) 

125MHz {8.0ns) 3 10 6 3 2 3 

100MHz {10.0ns) 3 8 5 2 2 3 

83MHz {12.0ns) 2 7 4 2 2 2 

75MHz {13.0ns) 2 6 4 2 2 2 

66MHz {15.0ns) 2 6 4 2 2 2 

KMM3665403BTN-GO {Unit : number of clock) 

100MHz {10.0ns) 3 8 5 3 2 3 

83MHz {12.0ns) 3 7 5 3 2 3 

75MHz {13.0ns) 2 6 4 2 2 2 

66MHz {15.0ns) 2 6 4 2 2 2 

60MHz (16.?ns) 2 5 3 2 2 2 

KMM3665403BTN-G2 (Unit: number of clock) 

83MHz (12.0ns) 3 8 5 3 2 3 

75MHz (13.0ns) 3 7 5 3 2 3 

66MHz (15.0ns) 2 6 4 2 2 2 

60MHz (16.?ns) 2 6 4 2 2 2 

50MHz (20.0ns) 2 5 3 2 2 2 

ttMfiiiii» 
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KMM366S403BTN NEW JEDEC SDRAM MODULE 

SIMPLIFIED TRUTH TABLE 

Register 

Refresh 

Mode Register Set 

Auto Refresh 

Self 
Refresh 

Entry 

Exit 

Bank Active & Row Addr. 

Read& 
Column Address 

Write & 
Column Address 

Burst Stop 

Precharge 

Clock Suspend or 
Active Power Down 

Auto Precharge Disable 

Auto Precharge Enable 

Auto Precharge Disable 

Auto Precharge Enable 

Bank Selection 

Both Banks 

Entry 

Exit 

Entry 

Precharge Power Down Mode 

Exit 

DQM 

No Operation Command 

H x L L 

H 
H L L 

L 

L H 
L H 

H x 

H x L L 

H x L H 

H x L H 

H x L H 

H x L L 

H x 
H L 

L v 
L H x x 

H x 
H L 

L H 

H x 
L H 

L v 
H x 

H x 
H x 

L H 

L L x OP CODE 1, 2 

3 
L H x x 

3 

H H 3 
x x 

x x 3 

H H x v Row Address 

L Column 4 
L H x v Address 

H (Ao-Ae) 4, 5 

L Column 4 
L L x v Address 

H (Ao-Ae) 4, 5 

H L x x 6 

v L 
H L x x 

x H 

x x 
x 

v v x 
x x x 

x x 
x 

H H 
x 

x x 
x 

v v 
v x 7 

x x 
x x 

H H 

(V=Valid, X=Don' t Care, H=Logic High, L=Logic Low) 

Note : 1. OP Code : Operand Code 

Ao -A10/AP, BAo : Program keys. (@MRS) 

2. MRS can be issued only at both banks precharge state. 

A new command can be issued after 2 clock cycle of MRS. 

3. Auto refresh functions are as same as CBR refresh of DRAM. 

The automatical precharge without row precharge command is meant by "Auto". 

Auto/self refresh can be issued only at both banks precharge state. 

4. BAo : Bank select address. 

If "Low" at read, write, row active and precharge, bank A is selected. 

If "High" at read, write, row active and precharge, bank B is selected. 

If A10/AP is "High" at row precharge, BAo is ignored and both banks are selected. 

5. During burst read or write with auto precharge, new read/write command can not be issued. 

Another bank read/write command can be issued after the end of burst. 

New row active of the assoiated bank can be issued at tRP after the end of burst. 

6. Burst stop command is valid at every burst length. 

7. DQM sampled at positive going edge of a CLK masks the data-in at the very CLK (Write DQM latency is 0), 

but makes Hi-Z state the data-out of 2 CLK cycles after. (Read DQM latency is 2) 

•1Mf1@> 
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KMM366S403BTN 

PACKAGE DIMENSIONS 

0.118 
(3.000) 

.118DJA± .004 
(3.000DJA±.100) 

0.350 
(8.890) 

0.250 
(6.350) 

11 

.450 
(11.430) 

0.250 
(6.350) 

1.450 
(36.830) 

5.250 
(133.350) 

5.014 
(127.350) 

4.550 
(115.57) 

0.250 

0.250 
(6.350) 

t4 (6.350) 
11 

NEW JEDEC SDRAM MODULE 

0.054 
(1.372) 

2.150 
(54.61) 

Units: Inches (millimeters) 

R 0.079 
(R 2.000) 

0.157±0.004 
(4.000±0.100) 

0 0 
0 CXl ,.._ "': 
ci ~ 

0.170Max 
(4.318Max) 

_J L 0.050±0.0039 
1r (1.210±0.10> 

0.123±.005 
(3.125± .125) D I~ 0.123±.005 

' 1.' l------'=t=-'='--+-(3.125 ± .125) 

Detail A 

0.079±.004 
(2.000 ± .100) 

Tolerances : ± .005(.13) unless otherwise specified 

The used device is 2Mx8 SDRAM, TSOP 
SDRAM Part No. : KM48S2020BT 

t11Jfifiliii» 
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0.079±.004 0.050 

I (2.000 ± .100) (1.270) 

Detail B Detail C 
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KMM37 4S203BTN NEW JEDEC SDRAM MODULE 

KMM374S203BTN SDRAM DIMM 
2Mx72 SDRAM DIMM with ECC based on 2Mx8, 4K Refresh, 3.3V Synchronous DRAMs with SPD 

GENERAL DESCRIPTION 
The Samsung KMM37 4S203BTN is a 2M bit x 72 Synchronous 

Dynamic RAM high density memory module. The Samsung 

KMM374S203BTN consists of nine CMOS 2M x 8 bit Synchro

nous DRAMs in TSOP-11 400mil package and a 1 K or 2K 

EEPROM in 8-pin SOP package on a 168-pin glass-epoxy sub

strate. Two 0.1 uF decoupling capacitors are mounted on the 

printed circuit board in parallel for each SDRAM. The 

KMM374S203BTN is a Dual In-line Memory Module and is 

intended for mounting into 168-pin edge connector sockets. 

Synchronous design allows precise cycle control with the use of 

system clock. 1/0 transactions are possible on every clock cycle. 

Range of operating frequencies, programmable latencies allows 

the same device to be useful for a variety of high bandwidth, 

high performance memory system applications. 

PIN CONFIGURATIONS (Front Side I Back Side) 
Pin Front Pin Front Pin Front Pin Back Pin Back 

1 Vss 29 DQM1 57 0018 85 Vss 113 DQM5 
2 DQO 30 cso 58 DQ19 86 DQ32 114 *CS1 
3 DQ1 31 DU 59 Voo 87 DQ33 115 RAS 
4 DQ2 32 Vss 60 DQ20 88 DQ34 116 Vss 
5 DQ3 33 AO 61 NC 89 DQ35 117 A1 
6 Voo 34 A2 62 *VREF 90 Voo 118 A3 
7 004 35 A4 63 *CKE1 91 0036 119 A5 
8 DQ5 36 A6 64 Vss 92 DQ37 120 A? 
9 DQ6 37 AB 65 0021 93 DQ38 121 A9 
10 DQ7 38 A10/AP 66 DQ22 94 DQ39 122 BAO 
11 DQB 39 *BA1 67 0023 95 DQ40 123 *A11 
12 Vss 40 Voo 68 Vss 96 Vss 124 Voo 
13 DQ9 41 Voo 69 DQ24 97 0041 125 CLK1 
14 DQ10 42 CLKO 70 DQ25 98 DQ42 126 *A12 
15 DQ11 43 Vss 71 DQ26 99 D043 127 Vss 
16 0012 44 DU 72 DQ27 100 0044 128 CKEO 
17 0013 45 CS2 73 Voo 101 DQ45 129 *CS3 
18 Voo 46 DQM2 74 0028 102 Voo 130 DOM6 
19 DQ14 47 DOM3 75 0029 103 0046 131 DOM? 
20 DQ15 48 DU 76 0030 104 0047 132 *A13 
21 CBO 49 Voo 77 DQ31 105 CB4 133 Voo 
22 CB1 50 NC 78 Vss 106 CB5 134 NC 
23 Vss 51 NC 79 *CLK2 107 Vss 135 NC 
24 NC 52 CB2 80 NC 108 NC 136 CB6 
25 NC 53 CB3 81 NC 109 NC 137 CB? 
26 Voo 54 Vss 82 **SDA 110 Voo 138 Vss 
27 WE 55 DQ16 83 **SCL 111 CAS 139 DQ48 
28 DQMO 56 DQ17 84 Voo 112 DQM4 140 DQ49 

FEATURE 
• Performance range 

KMM37 4S203BTN-G8 

KMM37 4S203BTN-GO 

KMM37 4S203BTN-G2 

• Burst Mode Operation 

Max Freq. (Speed) 

125MHz (8ns) 

100MHz (10ns) 

83MHz (12ns) 

• Auto & Self Refresh Capability (4096 cycles I 64ms) 

• LVTTL compatible inputs and outputs 

• Single 3.3V±0.3V power supply 

• WCBR cycle with address key programs 

Latency (Access from column address) 

Burst Length ( 1, 2, 4, 8 & Full page) 

Data Scramble (Sequential & Interleave) 

• All inputs are sampled at the positive going edge of the 

system clock 

• Serial Presence Detect with EEPROM 

• PCB: Height(1,000mil), double sided component 

PIN NAMES 

Pin Name 
, ... ,., ... ·· 

.i fuoctic:>n 2 _::._ ~ 
Pin Back 

AO-A10/AP Address Input (multiplexed) 

BAO Select Bank 
141 DQ50 
142 0051 
143 Voo DQO- DQ63 Data Input I Output 

'-

144 DQ52 CBO-CB7 Check Bit (data-in I data-out) 
145 NC 
146 *VREF 
147 NC 
148 Vss 
149 DQ53 
150 DQ54 
151 0055 
152 Vss 
153 0056 
154 0057 
155 DQ58 
156 DQ59 
157 Voo 
158 0060 
159 0061 
160 0062 
161 DQ63 
162 Vss 
163 *CLK3 
164 NC 
165 **SAO 
166 **SA1 
167 **SA2 
168 Voo 

CLKO -CLK1 Clock Input 

CKEO Clock Enable Input 

CSO, CS2 Chip Select Input 

RAS Row Address Storbe 

CAS Column Address Strobe 

WE Write Enable 

DOM0-7 DQM 

Voo Power Supply (3.3V) 

Vss Ground 

*VREF Power Supply for Reference 

**SDA Serial Data 1/0 

**SCL Serial Clock 

**SAO -2 Address in EEPROM 

DU Don' t use . 

NC No Connection 

* These pins are not used in this module. 
** These pins should be NC in the system 

which does not support SPD. 

SAMSUNG ELECTRON/CS CO., Ltd. reserves the right to change products and specifications without notice. 

•l1fo fi liii" ELECTRONICS 

301 



KMM37 4S203BTN NEW JEDEC SCRAM MODULE 

PIN CONFIGURATION DESCRIPTION - .. /. : ·.•:. :<: : " 
•/:••:•'•'• 

--"' 
/.::·::·:· .. :::•::·•.·:~·················':~ 

CLK System Clock Active on the positive going edge to sample all inputs. 

cs Chip Select 
Disables or enables device operation by masking or enabling all inputs except 
CLK, CKE and DQM 

Masks system colck to freeze operation from the next clock cycle. 

CKE Clock Enable 
CKE should be enabled at least one cycle prior to new command. 
Disable input buffers for power down in standby. 
CKE should be enabled 1 CLK+tss prior to valid command. 

AO-A101AP Address 
Row I column addresses are multiplexed on the same pins. 
Row address: RAO - RA10, column address: CAO - CAB 

BAO Bank Select Address 
Selects bank to be activated during row address latch time. 
Selects bank for read/write during column address latch time. 

RAS Row Address Strobe 
Latches row addresses on the positive going edge of the CLK with RAS low. 
Enables row access & precharge. 

CAS Column Address Strobe 
Latches column addresses on the positive going edge of the CLK with CAS low. 
Enables column access. 

WE 
Enables write operation and row precharge. ; 

Write Enable Latches data in starting from CAS, WE active. 

DQM0-7 Data Input/Output Mask 
Makes data output Hi-Z, tsHz after the colck and masks the output. 
Blocks data input when DQM active. (Byte masking) 

DQ0-63 Data Input/Output Data inputs/outputs are multiplexed on the same pins. 

CB0-7 Check bit Check bits for ECC. 

VooNss Power Supply/Ground Power and ground for the input buffers and the core logic. 

tllliWiliii" 
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KMM37 4S203BTN NEW JEDEC SDRAM MODULE 

FUNCTIONAL BLOCK DIAGRAM 
CSOo-----.---------------------, 

DQMO 

DQO c 
DQ1 
DQ2 
DQ3 
DQ4 
DQ5 c 
OQ6 
DQ7 

DQ8 
DQ9 

DQ10 
DQ11 
DQ12 
DQ13 
DQ14 
DQ15 

CBO c 

CB1 
CB2 
CB3 
CB4 
CB5 
CB6 
CB7 

DQM 

uo 

U1 

U2 

CS2o-~~~---.>--~--' 

DOM2 c 

0016 
DQ17 
0018 
0019 
0020 
0021 
0022 
0023 

DQM3 

0024 
0025 
0026 
0027 
0028 
0029 
DQ30 c 
0031 c 

U3 

U4 

AO -An, BAO cr----------t·- SDRAM UO - U8 

RAS ' ._ SDRAM UO - U8 

CAS .. SDRAM UO - U8 

WE o • SDRAM UO - U8 

CKEO o • SDRAM UO - U8 

10.Q 
DQn o----v\~ Every DQpin of SDRAM 

Voo o~-1--1---------• 
Two 0.1uF Capacitors 

I I per each SDRAM 
Vssor-------~---~--------------1•• 

ttMfiiiii> 
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To all SDRAMs 

OQM4 

DQM CS 
0032 

gg~~ U5 
DQ35 
0036 
0037 
0038 
0039 

OQM5 

0040 
0041 
0042 
0043 
0044 
0045 
DQ46 
0047 

OOM6 

0048 
0049 
0050 
0051 
0052 
0053 
0054 
0055 ° 

OOM7 

0056 
0057 
0058 
0059 
0060 
0061 
DQ62 
DQ63 

U6 

U7 

ua 

10.QJUO/U3 

Ml . LU1/U4 

CLKOn U2 

1 ~U5/U7 
fc{.Q Lu6/U8 

10.Q 
CLK2/3 o---VV\J'-i 

/~10pF 
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KMM37 4S203BTN NEW JEDEC SDRAM MODULE 

ABSOLUTE MAXIMUM RATINGS 

Voltage on any pin relative to Vss VIN, Vour -1.0 -4.6 v 
Voltage on Voo supply relative to Vss Voo, Vooo -1.0 -4.6 v 
Storage temperature TsTG -55 - +150 ·c 

Power dissipation Po 9 w 
Short circuit current las 50 mA 

Note: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are exceeded. 
Functional operation should be restricted to recommended operating condition. 
Exposure to higher than recommended voltage for extended periods of time could affect device reliability. 

DC OPERATING CONDITIONS AND CHARACTERISTICS 
Recommended operating conditions (Voltage referenced to Vss = OV, TA= 0 to 70°C) 

,. >······•·.•>··· ./<>> ..... :::; 
······ T••<.> . 

> ..... ...'..;_ ___i_::-~· ..... ·.•.•.· ·•···· > ....... 

······· 
·.··~'. ·············· ;--.... 2 

Supply voltage Voo 3.0 3.3 3.6 v 
Input high votlage VIH 2.0 3.0 Voo+0.3 v 1 

Input low voltage VIL -0.3 0 0.8 v 2 

Output high voltage VOH 2.4 - - v loH =-2mA 

Output low voltage VOL - - 0.4 v loL =2mA 

Input leakage current Ill -45 - 45 uA 3 

Output leakage current IOL -5 - 5 uA 4 

Note : 1. V1H (max) = 4.6V AC for pulse width :S 1 Ons acceptable. 
2. VIL (min)= -1.5V AC for pulse width :S 10ns acceptable. 
3. Any input OV s VIN s Voo + 0.3V, all other pins are not under test= OV 
4. Dout is disabled, OV :S Vour :S Voo 

CAPACITANCE (TA= 25·c, f = 1MHz) 

Input capacitance (Ao - A10/AP, BAO) CIN1 60 pF 

Input capacitance (RAS, CAS, WE) C1N2 60 pF 

Input capacitance (CKEO) CIN3 60 pF 

Input capacitance (CLKO - CLK1) CIN4 45 pF 

fnput capacitance (CSO, CS2) CIN5 40 pF 

Input capacitance (DQMO - DQM7) CIN6 25 pF 

Data input/output capacitance (DQO - 0063) COUT1 20 pF 

Data input/output capacitance (CBO -CB?) COUT2 20 pF 

•1"f ¥iiiiilf 
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KMM374S203BTN NEW JEDEC SCRAM MODULE 

DC CHARACTERISTICS 
(Recommended operating condition unless otherwise noted, TA= 0 to 70°C) 

c:c:- · .. c- cc- c.o·_L<.< I > ·;;;..• "c-'~ • < T .,,./ > 
L< > y > ~' ••··· .•• •• •••• / 

··>··············••>> 
Operating Current 
(One Bank Active) 

lcc1 

Precharge Standby Current lcc2P 

in power-down mode lce2PS 

lce2N 
Precharge Standby Current 
in non power-down mode 

lcc2NS 

Active Standby Current lcc3P 

in power-down mode lcc3PS 

Active Standby Current lcc3N 

in non power-down mode 
(One Bank Active) lcc3NS 

Operating Current 
ICC4 

(Burst Mode) 

Refresh Current Ices 

Self Refresh Current Ices 

Note : 1. Measured with outputs open. 

2. Refresh period is 64ms. 

dlMiliil" 
ELECTRONICS 

·.•·· ~·.·•· ·.•.·•·. ····························••----r ~~:~-cc .;,.._c0."" c>,~c~C ~ 
1< •. .· .. ····· ··;·: • .·1. ~.; 
I .... ··.· -"- ./ . ····•·•• _:;_ .......•.• l ''-~- '~ .•.. 

Burst Length =1 
tRc2tRc(min) 
loL= O mA 

CKES:V1L(max), tee= 15ns 

CKE & CLKS:V1L(max), tee= oo 

CKE2V1H(min), CS2VIH(min), tee= 15ns 
Input signals are changed one time during 30ns 

CKE2VIH(min), CLKS:VIL(max), tee= 00 

Input signals are stable 

CKES:V1L(max), tee= 15ns 

CKE & CLKS:V1L(max), tee= 00 

CKE2VIH(min), CS2VIH(min), tee= 15ns 
Input signals are changed one time during 30ns 

CKE2V1H(min), CLKS:V1L(max), tee= oo 

Input signals are stable 

3 

@Same Row 2 

IOL= 0 mA 1 
Page Burst 
tcco = 2CLKs 3 

@ Different Row 2 

1 

tRc2tRC(min) 

CKES:0.2V 

~ .- fi:0:•~·"··-.::::.:::7··· F 
"C 

I ··.· ~ ~C(~l{,111 ~ ····· I 
1·1-•ll'· Note 

. ·8 ····· 40 l ~'1.2 < 1'"''''···· < i.: 1< .••• k• .;:_ ...i:_ 

945 900 810 mA 1 

4.5 
mA 

4.5 

180 

mA 

45 

27 
mA 

18 

315 mA 

180 mA 

1,125 900 810 

810 720 675 mA 1 

540 495 450 

1,620 1,440 1,260 

1,305 1,170 990 mA 1 

1,035 945 810 

630 mA 2 

4.5 mA 
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KMM374S203BTN NEW JEDEC SDRAM MODULE 

AC OPERA TING TEST CONDITIONS (VDD = 3.3V±0.3V, TA= o to 70"C) 

Input levels (Vih/Vil) 

Input timing measurement reference level 

Input rise and fall time 

Output timing measurement reference level 

Output load condition 

VoH (DC) = 2.4V, IOH = -2mA 

VOL {DC) = 0.4V, IOL = 2mA 

(Fig. 1) DC Output Load Circuit 

OPERATING AC PARAMETER 
(AC operating conditions unless otherwise noted) 

Row active to row active delay tRRD(min) 16 

RAS to CAS delay tRCD(min) 24 

Row precharge time tRP(min) 20 

tRAS(min) 48 
Row active time 

tRAS(max) 

@Operation tRC(min) 80 
Row cycle time 

@Auto refresh tRFC(min) 80 

Last data in to new col. address delay tCDL(mln) 

Last data in to row precharge tRDL(min) 

Last data in to burst stop tBDL(min) 

Col. address to col. address delay tCCD(min) 

CAS latency=3 
Number of valid 

CAS latency=2 output data 

CAS latency=1 

2.4 /0.4 

1.4 

tr/tf=1/1 

1.4 

See Fig. 2 

Output 

20 

26 

26 

50 

100 

80 

80 

2 

0 

v 
v 
ns 

v 

vtt=1.4V 

50.Q. 

r 50pF 

(Fig. 2) AC Output Load Circuit 

24 ns 

30 ns 

30 ns 

60 ns 

us 

90 ns 

90 ns 1, 5 

CLK 2 

CLK 2 

CLK 2 

CLK 3 

ea 4 

Note : 1. The minimum number of clock cycles is determined by dividing the minimum time required with clock cycle time 

and then rounding off to the next higher integer. 

2. Minimum delay is required to complete write. 

3. All parts allow every cycle column address change. 

4. In case of row precharge interrupt, auto precharge and read burst stop. 

5. A new command may be given tRFC after self refresh exit. 

•IM fJii iiiP 
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KMM37 4S203BTN NEW JEDEC SDRAM MODULE 

AC CHARACTERISTICS {AC operating conditions unless otherwise noted) 

Refer to the individual componenet, not the whole module. 
/ ( ) <· : . / < /: < // / I// < > > { / .... < .<'•.•··· •.···· > • > <> .·•· .< ). >>.-> 

·······~·~·... .. ... < < : ( •/ > : 0 •••.. ·•••• ./. 
"'- ..... • ......... •< ?. •.Min ~>• 

i. I>'?/> 
CAS I atency=3 8 10 

CLK cycle time CAS latency=2 tee 12 1000 13 1000 

CAS latency=1 24 26 

CAS I atency=3 6 7 
CLKto valid 

CAS latency=2 tSAC 7 8 
output delay 

CAS latency=1 20 22 

CAS latency=3 3 3 
Output data hold 

CAS latency=2 toH 3 3 
time 

CAS latency=1 5 5 

CLK high pulse width teH 3 3.5 

CLK low pulse width teL 3 3.5 

Input setup time tss 2 2.5 

Input hold time tSH 1 1 

CLK to output in Low-Z tSLZ 1 1 

CAS latency=3 6 7 
CLK to output 

CAS latency=2 tSHZ 7 8 
in Hi-Z 

CAS latency=1 15 15 

Note: 1. Parameters depend on programmed CAS latency. 

2. If clock rising time is longer than 1 ns, {tr/2-0.5)ns should be added to the parameter. 

3. Assumed input rise and fall time {tr & tf)=1 ns. 

If tr & tf is longer than 1 ns, transient time compensation should be considered, 

i.e., [{tr+ tf)/2-1]ns should be added to the parameter. 

tlltn fi @IP 
ELECTRONICS 

7 

If -----------
i··c~••••• ~~ ·.••• ~l 

I J~~t.~< .... · •.•• ,u < I) ......... ~ i 
:•··· ··········· ......... 1···················2 2 ll_ /•.·. > 

12 

15 1000 ns 1 

30 

8 

9 ns 1, 2 

24 

3 

3 ns 2 

5 

4 ns 3 

4 ns 3 

3 ns 3 

1 ns 3 

1 ns 2 

8 

9 ns 

15 
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KMM37 4S203BTN NEW JEDEC SDRAM MODULE 

FREQUENCY vs. AC PARAMETER RELATIONSHIP TABLE 

KMM374S203BTN-G8 (Unit : number of clock) 

125MHz (8.0ns) 3 10 6 3 2 3 

100MHz (10.0ns) 3 8 5 2 2 3 

83MHz (12.0ns) 2 7 4 2 2 2 

75MHz (13.0ns) 2 6 4 2 2 2 

66MHz (15.0ns) 2 6 4 2 2 2 

KMM374S203BTN-GO (Unit : number of clock) 

100MHz (10.0ns) 3 8 5 3 2 3 

83MHz (12.0ns) 3 7 5 3 2 3 

75MHz (13.0ns) 2 6 4 2 2 2 

66MHz (15.0ns) 2 6 4 2 2 2 

60MHz (16.?ns) 2 5 3 2 2 2 

KMM374S203BTN-G2 (Unit : number of clock) 

CAS tR.c tRA$ tRP 
Latency 90ns sons :Jons 

83MHz (12.0ns) 3 8 5 3 2 3 

75MHz (13.0ns) 3 7 5 3 2 3 

66MHz (15.0ns) 2 6 4 2 2 2 

60MHz (16.?ns) 2 6 4 2 2 2 

50MHz (20.0ns) 2 5 3 2 2 2 

tt:!:i:HIW" 
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KMM37 4S203BTN NEW JEDEC SCRAM MODULE 

SIMPLIFIED TRUTH TABLE 
::::·: IJ--1 ~ 

7 
:·:':'. .:: .. 

Register Mode Register Set H x L L L L x OPCODE 1, 2 

Auto Refresh H 3 
H 1-----i L L L H x x r--

Entry L 3 
Refresh Self 

Refresh L H H H 3 
Exit L H x x r--

H x x x 3 

Bank Active & Row Addr. H x L L H H x v Row Address 

Read& Auto Precharge Disable L Column 4 
Column Address 

H x L H L H x v Address r--
Auto Precharge Enable H (Ao-Aa) 4, 5 

Write & Auto Precharge Disable L Column 4 
H x L H L L x v Address r---Column Address Auto Precharge Enable H (Ao-Aa) 4, 5 

Burst Stop H x L H H L x x 6 

Bank Selection v L 
Precharge H x L L H L x x 1--------i 

Both Banks x H 

H x x x 
Clock Suspend or Entry H L x 1--------i 

Active Power Down L v v v x 
1--------i 

Exit L H x x x x x 
H x x x 

Entry H L x i--------1 
L H H H 

Precharge Power Down Mode x i--------1 
H x x x 

Exit L H x r--
L v v v 

DQM H x v x 7 

H x x x 
No Operation Command H x x x 1---

L H H H 

(V=Valid, X=Don' t Care, H=Logic High, L=Logic Low) 

Note : 1. OP Code : Operand Code 

Ao -A10/AP, BAo: Program keys. (@MRS) 

2. MRS can be issued only at both banks precharge state. 

A new command can be issued after 2 clock cycle of MRS. 

3. Auto refresh functions are as same as CSR refresh of DRAM. 

The automatical precharge without row precharge command is meant by "Auto". 

Auto/self refresh can be issued only at both banks precharge state. 

4. BAo : Bank select address. 

If "Low" at read, write, row active and precharge, bank A is selected. 

If "High" at read, write, row active and precharge, bank B is selected. 

If A10/AP is "High" at row precharge, BAo is ignored and both banks are selected. 

5. During burst read or write with auto precharge, new read/write command can not be issued. 

Another bank read/write command can be issued after the end of burst. 

New row active of the assoiated bank can be issued at tRP after the end of burst. 

6. Burst stop command is valid at every burst length. 

7. DQM sampled at positive going edge of a CLK masks the data-in at the very CLK (Write DQM latency is 0), 

but makes Hi-Z state the data-out of 2 CLK cycles after. (Read DQM latency is 2) 

•t:!.i:Hiiii• ELECTRONICS 
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KMM37 4S203BTN 

PACKAGE DIMENSIONS 

0.118 
(3.000) 

.118DIA±.004 
(3.000DIA ± .100) 

0.350 
(8.890) 

0.250 
(6.350) 

1.450 
.450 (36.830) 
(11.430) 

5.250 
(133.350) 

5.014 
(127.350) 

4.550 
(115.57) 

NEW JEDEC SDRAM MODULE 

Units : Inches (millimeters) 

R 0.079 
(R 2.000) 

0.157±0.004 
(4.000±0.100) 

0.250 
(6.350) 

2.150 
(54.61) 

lo W1l1llD Vlil!!ill!!llllll!l\\\!l\i!ll!l!!U 11\\ll!l!!!l!llijj!l!ll!l!!il!\li!!ljj!lllllil 01 
~1=1 =is 

0.170Max 

l~:::.::::.::•:•.·•:: ::: .. •:•: .. •:::.::: .. •::::•::•::"' (4.318Max) 8 CX> 

2=r =11~ ~ 

0.250 
i~ (6.350) ~, 

Detail A 

0.123±.005 
(3.125± .125) 

0.079±.004 
(2.000 ± .100) 

Tolerances:± .005(.13) unless otherwise specified 

The used device is 2Mx8 SDRAM, TSOP 
SDRAM Part No. : KM48S2020BT 

tl:!Miliii• 
ELECTRONICS 

Detail B 

N '=! 
o~ 

__J L 0.050±0.0039 
Ir (1.210±0.10) 

0.050 
(1.270) 

Detail C 
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KMM37 4S4008TN NEW JEDEC SDRAM MODULE 

KMM3745400BTN SCRAM DIMM 
4Mx72 SDRAM DIMM with ECC based on 4Mx4, 4K Refresh, 3.3V Synchronous DRAMs with SPD 

GENERAL DESCRIPTION 
The Samsung KMM37 4S400BTN is a 4M bit x 72 Synchronous 

Dynamic RAM high density memory module. The Samsung 

KMM37 4S400BTN consists of eighteen CMOS 4M x 4 bit Syn

chronous DRAMs in TSOP-11 400mil package and a 1 K or 2K 

EEPROM in 8-pin SOP package on a 168-pin glass-epoxy sub

strate. Two 0.1 uF decoupling capacitors are mounted on the 

printed circuit board in parellel for each SDRAM. The 

KMM374S400BTN is a Dual In-line Memory Module and is 

intended for mounting into 168-pin edge connector sockets. 

Synchronous design allows precise cycle control with the use of 

system clock. 1/0 transactions are possible on every clock cycle. 

Range of operating frequencies, programmable latencies allows 

the same device to be useful for a variety of high bandwidth, 

high performance memory system applications. 

PIN CONFIGURATIONS (Front Side I Back Side) 
Pin Front Pin Front Pin Front Pin Back Pin Back 

1 Vss 29 DQM1 57 DQ18 85 Vss 113 DQM5 
2 DQO 30 cso 58 DQ19 86 DQ32 114 *CS1 
3 DQ1 31 DU 59 Voo 87 DQ33 115 RAS 
4 DQ2 32 Vss 60 DQ20 88 DQ34 116 Vss 
5 DQ3 33 AO 61 NC 89 DQ35 117 A1 
6 Voo 34 A2 62 *VREF 90 Voo 118 A3 
7 DQ4 35 A4 63 CKE1 91 DQ36 119 A5 
8 DQ5 36 A6 64 Vss 92 DQ37 120 A7 
9 DQ6 37 AB 65 DQ21 93 DQ38 121 A9 

10 DQ7 38 A10/AP 66 DQ22 94 DQ39 122 BAO 
11 DQB 39 *BA1 67 DQ23 95 DQ40 123 *A11 
12 Vss 40 Voo 68 Vss 96 Vss 124 Voo 
13 DQ9 41 Voo 69 DQ24 97 DQ41 125 CLK1 
14 DQ10 42 CLKO 70 DQ25 98 DQ42 126 *A12 
15 DQ11 43 Vss 71 DQ26 99 DQ43 127 Vss 
16 DQ12 44 DU 72 DQ27 100 DQ44 128 CKEO 
17 DQ13 45 CS2 73 Voo 101 DQ45 129 *CS3 
18 Voo 46 DQM2 74 DQ28 102 Voo 130 DQM6 
19 DQ14 47 DQM3 75 DQ29 103 DQ46 131 DQM7 
20 DQ15 48 DU 76 DQ30 104 DQ47 132 *A13 
21 CBO 49 Voo 77 DQ31 105 CB4 133 Voo 
22 CB1 50 NC 78 Vss 106 CB5 134 NC 
23 Vss 51 NC 79 CLK2 107 Vss 135 NC 
24 NC 52 CB2 80 NC 108 NC 136 CB6 
25 NC 53 CB3 81 NC 109 NC 137 CB7 
26 Voo 54 Vss 82 **SDA 110 Voo 138 Vss 
27 WE 55 DQ16 83 **SCL 111 CAS 139 DQ48 
28 DQMO 56 DQ17 84 Voo 112 DQM4 140 DQ49 

FEATURE 
• Performance range 

KMM37 4S400BTN-G8 

KMM37 4S400BTN-GO 

KMM37 4S400BTN-G2 

• Burst Mode Operation 

Max Freq. (Speed) 

125MHz (Bns) 

100MHz (10ns) 

83MHz (12ns) 

• Auto & Self Refresh Capability (4096 cycles I 64ms) 

• LVTTL compatible inputs and outputs 

• Single 3.3V±0.3V power supply 

• WCBR cycle with address key programs 

Latency (Access from column address) 

Burst Length ( 1, 2, 4, 8 & Full page) 

Data Scramble (Sequential & Interleave) 

• All inputs are sampled at the positive going edge of the 

system clock 

• Serial Presence Detect with EEPROM 

• PCB: Height{1,250mil), double sided component 

PIN NAMES 
Pin Back Pih.Name • 1 F:uhction 

·. 

· .. . 

141 DQ50 
AO -A10/AP Address Input (multiplexed) 

142 DQ51 BAO Select Bank 

143 Voo DQO- DQ63 Data Input I Output 

... 

144 DQ52 
145 NC 

CBO-CB7 Check bit (data-in I data-out) 

146 *VREF 
147 NC 
148 Vss 
149 DQ53 
150 DQ54 
151 DQ55 
152 Vss 
153 DQ56 
154 DQ57 
155 DQ58 
156 DQ59 
157 Voo 
158 DQ60 
159 DQ61 
160 DQ62 
161 DQ63 
162 Vss 
163 CLK3 
164 NC 
165 **SAO 
166 **SA1 
167 **SA2 
168 Voo 

CLKO - CLK3 Clock Input 

CKEO-CKE1 Clock Enable Input 

CSO, CS2 Chip Select Input 

RAS Row Address Storbe 

CAS Column Address Strobe 

WE Write Enable 

DQM0-7 DQM 

Voo Power Supply (3.3V) 

Vss Ground 

*VREF Power Supply for Reference 

**SDA Serial Data 1/0 

**SCL Serial Clock 

**SAO - 2 Address in EEPROM 

DU Don' t use 

NC No Connection 

* These pins are not used in this module. 
** These pins should be NC in the system 

which does not support SPD. 

SAMSUNG ELECTRONICS CO., Ltd. reserves the right to change products and specifications without notice. 

t1Mf11111» 
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KMM374S400BTN NEW JEDEC SDRAM MODULE 

PIN CONFIGURATION DESCRIPTION 
:::::·:·. 

I?:}::.:: .. /: :JJJ.c;:uu"" ·. /:: : :. : ::< 
::::: :.:::: 

::. :.::: .. ::.·" :~ 
1::::.:::: ... :::::: l:>i::::::::<:···""· ::::··:. :;;:;; . /': '{ ::·.:::.·.: .: >. / / .' < < t /, .. ::. : \ : 
CLK System Clock Active on the positive going edge to sample all inputs. 

cs Chip Select 
Disables or enables device operation by masking or enabling all inputs except 
CLK, CKE and DQM 

Masks system colck to freeze operation from the next clock cycle. 

CKE Clock Enable 
CKE should be enabled at least one cycle prior to new command. 
Disable input buffers for power down in standby. 
CKE should be enabled 1 CLK+tss prior to valid command. 

AO-A101AP Address 
Row I column addresses are multiplexed on the same pins. 
Row address: RAO - RA10, column address: CAO - CA9 

BAO Bank Select Address 
Selects bank to be activated during row address latch time. 
Selects bank for read/write during column address latch time. 

RAS Row Address Strobe 
Latches row addresses on the positive going edge of the CLK with RAS low. 
Enables row access & precharge. 

CAS Column Address Strobe 
Latches column addresses on the positive going edge of the CLK with CAS low. 
Enables column access. 

WE Write Enable 
Enables write operation and row precharge. 
Latches data in starting from CAS, WE active. 

DQM0-7 Data Input/Output Mask 
Makes data output Hi-Z, tsHZ after the colck and masks the output. 
Blocks data input when DQM active. (Byte masking) 

DQ0-63 Data Input/Output Data inputs/outputs are multiplexed on the same pins. 

CB0-7 Check bit Check bits for ECC. 

VooNss Power Supply/Ground Power and ground for the input buffers and the core logic. 

otMfiliil" 
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KMM37 4S400BTN NEW JEDEC SCRAM MODULE 

FUNCTIONAL BLOCK DIAGRAM 

cso 
DQMO DQM4 

DOM cs DQM cs DQM cs DQM cs 
DQO DQO DQ4, DQO 0032 DQO DQ36 DQO 

001 001 uo 005 001 U1 0033 001 U9 0037 001 U10 
002 002 006 002 0034 002 0038 002 

003 003 007 003 0035 003 0039 003 

DQM1 DOM5 

DOM cs DOM cs DOM cs DOM cs 
008 000 0012 DQO 0040 DQO 0044 000 

009 001 U2 0013 001 U3 0041 001 U11 0045 001 U12 
0010 002 0014 002 0042 002 0046 002 

0011 003 0015 003 0043 003 0047 003 

DOM cs DQM cs 
CBO 000 CBO DQO 

CB1 001 U4 C81 001 U13 
C82 002 C82 002 

C83c 003 C83 DQ3 

CS2 
DOM2 DOM6 

DOM cs DOM cs DQM cs DOM cs 
0016 000 0020 000 0048 DQO 0052 000 

0017 001 us 0021 001 U6 0049 001 U14 0053 001 U15 
0018 c 002 D022c 002 0050 DQ2 0054 002 

0019 003 0023 003 0051 003 0055 003 

DOM3 DOM7 

DOM cs DOM cs DQM cs DOM cs 
0024 000 0028 000 0056 DQO 0060 000 

0025 001 U7 0029 001 us 0057 001 U16 0061 001 U17 
0026 002 0030 002 0058 002 0062 002 

0027c 003 0031 003 0059 003 

AO-An, BAOn .. SDRAM UO- U17 

RASO .. SDRAM UO - U17 
Voo 

CASO .. SDRAM UO - U17 l 
WEO .. SDRAM UO- U17 

<'. 10K.Q 

1 CKEOo .. SDRAM UO-U8 CKE1 o 1J11 SDRAM U9 - U17 

10~ UO/U9/U5/U14 

10.Q U1/U1O/U6/U15 
DOn ~Every DOpin of SDRAM CLK0/112/3~ U4/U13 

Voo o 1 1 .. ~ U2/U11/U7/U16 
Two 0.1 uF Capacitors To all SDRAMs 10.Q U3/U12/U8/U17 

I I per each SDRAM 
Vss c .... 

•11l111H11!1' 
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KMM37 4S400BTN NEW JEDEC SDRAM MODULE 

ABSOLUTE MAXIMUM RATINGS 

~:::::::::::·:::::::· ~/ :::;: •::/:>:.:/.::;;: 
/.: .. 

1· / .. 
.. :. /.:::: •:·> 

:2:. 

Voltage on any pin relative to Vss VIN, Vour -1.0 -4.6 v 
Voltage on Voo supply relative to Vss Voo, VDDQ -1.0-4.6 v 
Storage temperature TSTG -55 - +150 ·c 

Power dissipation Po 18 w 
Short circuit current los 50 mA 

Note: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are exceeded. 
Functional operation should be restricted to recommended operating condition. 
Exposure to higher than recommended voltage for extended periods of time could affect device reliability. 

DC OPERATING CONDITIONS AND CHARACTERISTICS 
Recommended operating conditions (Voltage referenced to Vss = OV, TA= 0 to 70°C) 

1> /< ; .. :·.:· . ::>:••.:·•.::\:>:· ···> -661:·.•:·: } l•:····~·:·:~·i r MU ...• ~ {LiriiF > 1 ·~Note~ > 
s2 r.::: ::::::. ::::::. <•• • :•/ 

~ :: •··• .·-:~:-,>·: • c ?2 -"'•· ..... ··: · .. •··:__:_· . 

Supply voltage Voo 3.0 3.3 3.6 v 
Input high votlage VIH 2.0 3.0 Voo+0.3 v 1 

Input low voltage VIL -0.3 0 0.8 v 2 

Output high voltage VoH 2.4 - - v IOH =-2mA 

Output low voltage VOL - - 0.4 v loL = 2mA 

Input leakage current llL -90 - 90 uA 3 

Output leakage current IOL -5 - 5 uA 4 

Note : 1. VIH (max) = 4.6V AC for pulse width :::;: 1 Ons acceptable. 
2. VIL (min)= -1.5V AC for pulse width :::;: 10ns acceptable. 
3. Any input OV :::;: VIN :::;: Voo + 0.3V, all other pins are not under test= OV 
4. Dout is disabled, OV::;: Vour:::;: Voo 

CAPACITANCE (TA= 25·c, f= 1MHz) 

Input capacitance (Ao - A1o/AP, BAO) CIN1 95 pF 

Input capacitance (RAS, CAS, WE) CIN2 95 pF 

Input capacitance (CKEO - CKE1) CIN3 60 pF 

Input capacitance (CLKO - CLK3) CIN4 45 pF 

Input capacitance (CSO, CS2) CINS 65 pF 

Input capacitance (DQMO - DQM7) CIN6 30 pF 

Data input/output capacitance (DQO - DQ63) COUT1 20 pF 

Data input/output capacitance (CBO - CB?) COUT2 20 pF 

eJ:f:l:fiijiliP 
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KMM37 4S400BTN NEW JEDEC SDRAM MODULE 

DC CHARACTERISTICS 
(Recommended operating condition unless otherwise noted, TA= 0 to 70°C} 

k:·. ./. >:::·:: I r L/· ··::.· ;< < ·: < :Li LL 
.::::: 

L L : / ~ ( < // ::. I < t 
Operating Current 
(One Bank Active) 

lcc1 

Precharge Standby Current lee2P 

in power-down mode lee2PS 

lcc2N 
Precharge Standby Current 
in non power-down mode 

lee2NS 

Active Standby Current ICC3P 

in power-down mode lcc3PS 

Active Standby Current lee3N 

in non power-down mode 
(One Bank Active) lee3NS 

Operating Current 
ICC4 

(Burst Mode) 

Refresh Current Ices 

Self Refresh Current Ices 

Note : 1. Measured with outputs open. 

2. Refresh period is 64ms. 
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Burst Length =1 
tReztRe(min) 1,800 1,710 1,530 mA 1 

IOL = 0 mA 

CKE~V1L(max}, tee= 15ns 9 
mA 

CKE & CLK::;;VIL(max), tee= 00 9 

CKE2V1H(min}, CSzV1H(min), tee= 15ns 
360 

Input signals are changed one time during 30ns 
mA 

CKE2V1H(min), CLK::;;VIL(max), tee= 00 

Input signals are stable 
90 

CKE::;;VIL(max), tee= 15ns 54 
mA 

CKE & CLKS:V1L(max}, tee= 00 36 

CKE2V1H(min}, CS2VIH(min}, tee= 15ns 
630 mA 

Input signals are changed one time during 30ns 

CKE2V1H(min}, CLKS:V1L(max), tee= 00 
360 mA 

Input signals are stable 

3 2,160 1,710 1,530 

@Same Row 2 1,620 1,440 1,350 mA 1 

loL = O mA 1 1,080 990 900 
Page Burst 
tceo = 2CLKs 3 3,060 2,700 2,340 

@Different Row 2 2,520 2,250 1,890 mA 1 

1 1,980 1,800 1,530 

tRe 2 tRe(min) 1,260 mA 2 

CKE::;;0.2V 9 mA 

315 



KMM374S400BTN NEW JEDEC SCRAM MODULE 

AC OPERATING TEST CONDITIONS (VDD = 3.3V±0.3V, TA= Oto 70°C) 

Input levels (VihNil) 

Input timing measurement reference level 

Input rise and fall time 

Output timing measurement reference level 

Output load condition 

VoH (DC) = 2.4V, loH = -2mA 

VOL (DC) = 0.4V, IOL = 2mA 

(Fig. 1) DC Output Load Circuit 

OPERATING AC PARAMETER 
(AC operating conditions unless otherwise noted) 

Row active to row active delay tRRD(min) 16 

RAS to CAS delay tRCD(mln) 24 

Row precharge time tRP(mln) 20 

tRAS(mln) 48 
Row active time 

tRAS(max) 

@Operation tRC(min) 80 
Row cycle time 

@Auto refresh tRFC(min) 80 

Last data in to new col. address delay tcOL(min) 

Last data in to row precharge tRDL(min) 

Last data in to burst stop tBOL(min) 

Col. address to col. address delay tcCD(mln) 

CAS latency=3 
Number of valid 

CAS latency=2 output data 

CAS latency=1 

2.4 /0.4 

1.4 

tr/tf=1/1 

1.4 

See Fig. 2 

Output 

20 

26 

26 

50 

100 

80 

80 

2 

0 

v 
v 
ns 

v 

Vtt=1.4V 

50.Q 

(Fig. 2) AC Output Load Circuit 

24 ns 

30 ns 

30 ns 

60 ns 

us 

90 ns 

90 ns 1, 5 

CLK 2 

CLK 2 

CLK 2 

CLK 3 

ea 4 

Note : 1. The minimum number of clock cycles is determined by dividing the minimum time required with clock cycle time 

and then rounding off to the next higher integer. 

2. Minimum delay is required to complete write. 

3. All parts allow every cycle column address change. 

4. In case of row precharge interrupt, auto precharge and read burst stop. 

5. A new command may be given tRFC after self refresh exit. 

41Mf1@» 
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KMM37 4S400BTN NEW JEDEC SCRAM MODULE 

AC CHARACTERISTICS (AC operating conditions unless otherwise noted) 

Refer to the individual componenet, not the whole module. 
<. ~-T-0--. J • •>. .•· ·····.·.<<:::>::: 

·.···· ! < < / IA~··•\ 

• > .·•...•• ·••••••• ...•. ·.·.•· ~' 
.>•> > .(• C/ ~ •• C i .... · " )/. 

•• < ) <) / ••··•·••·. <£•······· 
; ............ 

i/ 2 

. .. 

1• ••... \ ... ·.•:··•·• •·.•: /lL) >.mm • . .:Max \ •/__:._ ........ .. 
CAS latency=3 8 10 

CLK cycle time CAS latency=2 tee 12 1000 13 1000 

CAS latency=1 24 26 

CAS latency=3 6 7 
CLK to valid 

CAS latency=2 tsAe 7 8 
output delay 

CAS latency=1 20 22 

CAS latency=3 3 3 
Output data hold 

CAS latency=2 tOH 3 3 
time 

CAS latency=1 5 5 

CLK high pulse width teH 3 3.5 

CLK low pulse width teL 3 3.5 

Input setup time tss 2 2.5 

Input hold time tSH 1 1 

CLK to output in Low-Z tSLZ 1 1 

CAS latency=3 6 7 
CLK to output 

CAS latency=2 tSHZ 7 8 
in Hi-Z 

CAS latency=1 15 15 

Note : 1. Parameters depend on programmed CAS latency. 

2. If clock rising time is longer than 1 ns, (tr/2-0.5)ns should be added to the parameter. 

3. Assumed input rise and fall time (tr & tf)=1 ns. 

If tr & tf is longer than 1 ns, transient time compensation should be considered, 

i.e., [(tr+ tf)/2-1]ns should be added to the parameter. 

rt1Mfiliii' 
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12 

15 1000 ns 1 

30 

8 

9 ns 1, 2 

24 

3 

3 ns 2 

5 

4 ns 3 

4 ns 3 

3 ns 3 

1 ns 3 

1 ns 2 

8 

9 ns 

15 
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KMM37 4S400BTN NEW JEDEC SCRAM MODULE 

FREQUENCY vs. AC PARAMETER RELATIONSHIP TABLE 

KMM37 4S400BTN-G8 (Unit : number of clock) 

125MHz (8.0ns) 3 10 6 3 2 3 

100MHz (10.0ns) 3 8 5 2 2 3 

83MHz (12.0ns) 2 7 4 2 2 2 

75MHz (13.0ns) 2 6 4 2 2 2 

66MHz (15.0ns) 2 6 4 2 2 2 

KMM 37 4S400BTN-GO (Unit : number of clock) 

100MHz (10.0ns) 3 8 5 3 2 3 

83MHz (12.0ns) 3 7 5 3 2 3 

75MHz (13.0ns) 2 6 4 2 2 2 

66MHz (15.0ns) 2 6 4 2 2 2 

60MHz (16.?ns) 2 5 3 2 2 2 

KMM374S400BTN-G2 (Unit: number of clock) 

83MHz (12.0ns) 3 8 5 3 2 3 

75MHz (13.0ns) 3 7 5 3 2 3 

66MHz (15.0ns) 2 6 4 2 2 2 

60MHz (16.?ns) 2 6 4 2 2 2 

50MHz (20.0ns) 2 5 3 2 2 2 

dfafiliii" 
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KMM37 4S400BTN NEW JEDEC SDRAM MODULE 

SIMPLIFIED TRUTH TABLE 

Register Mode Register Set 

Auto Refresh 

Refresh Self 
Entry 

Refresh Exit 

Bank Active & Row Addr. 

Read & 
Column Address 

Write & 
Column Address 

Burst Stop 

Precharge 

Clock Suspend or 
Active Power Down 

Auto Precharge Disable 

Auto Precharge Enable 

Auto Precharge Disable 

Auto Precharge Enable 

Bank Selection 

Both Banks 

Entry 

Exit 

Entry 

Precharge Power Down Mode 

Exit 

DQM 

No Operation Command 

H 

H 

L 

H 

H 

H 

H 

H 

H 

L 

H 

L 

H 

H 

x L L 

H 
L L 

L 

L H 
H 

H x 

x L L 

x L H 

x L H 

x L H 

x L L 

H x 
L 

L v 
H x x 

H x 
L 

L H 

H x 
H 

L v 
x 

H x 
x 

L H 

L L x OPCODE 1, 2 

3 
L H x x 

3 

H H 3 
x x 

x x 3 

H H x v Row Address 

L Column 4 
L H x v Address 

H (Ao-Ae) 4, 5 

L Column 4 
L L x v Address 

H (Ao-Ae) 4, 5 

H L x x 6 

v L 
H L x x 

x H 

x x x 
v v x 
x x x 
x x 

x 
H H 

x 
x x x 
v v 

v x 7 

x x x x 
H H 

(V=Valid, X=Don' t Care, H=Logic High, L=Logic Low) 

Note : 1. OP Code : Operand Code 

Ao -A10/AP, BAo: Program keys. (@MRS) 

2. MRS can be issued only at both banks precharge state. 

A new command can be issued after 2 CLK cycles of MRS. 

3. Auto refresh functions are as same as CBR refresh of DRAM. 

The automatical precharge without row precharge command is meant by "Auto". 

Auto/self refresh can be issued only at both banks precharge state. 

4. BAo : Bank select address. 

If "Low" at read, write, row active and precharge, bank A is selected. 

If "High" at read, write, row active and precharge, bank B is selected. 

If A1o/AP is "High" at row precharge, BAo is ignored and both banks are selected. 

5. During burst read or write with auto precharge, new read/write command can not be issued. 

Another bank read/write command can be issued after the end of burst. 

New row active of the assoiated bank can be issued at tRP after the end of burst. 

6. Burst stop command is valid at every burst length. 

7. DQM sampled at positive going edge of a CLK masks the data-in at the very CLK (Write DQM latency is O), 

but makes Hi-Z state the data-out of 2 CLK cycles after. (Read DQM latency is 2) 

ttMfJiiii" 
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KMM37 4S400BTN NEW JEDEC SCRAM MODULE 

PACKAGE DIMENSIONS 

0.118 
(3.000) 

.118DIA± .004 
(3.000DIA ± .100) 

0.350 
(8.890) 

0.250 
(6.350) 

1.450 
.450 (36.830) 
(11.430) 

5.250 
(133.350) 

5.014 
(127.350) 

4.550 
(115.57) 

0.250 
(6.350) 

0.054 
(1.372) 

2.150 
(54.61) 

I 0 < 7 ;. 'II,,, ,11,1111111111111111111 ,,, ~.

1
11,,,; '·'' ~"' "' '""111111111011110111111.11 •• 0 J 

rDDDDDDDDf£h 
0.250 

I" (6.350) •1 

Detail A 

0.123±.005 
(3.125±.125) 

0.079± .004 
(2.000 ± .100) 

Tolerances : ± .005(.13) unless otherwise specified 

The used device is 4Mx4 SDRAM, TSOP 
SDRAM Part No. : KM44S4020BT 

tl:!:i: HIUI" ELECTRONICS 

0.250 
1
• (6.350) •1 

0.123±.005 
(3.125 ± .125) 

0.079±.004 
(2.000 ± .100) 

Detail B 

Units : Inches (millimeters) 

R 0.079 
(R 2.000) 

0.157±0.004 
(4.000±0.100) 

c ~ 

~~ 
8 00 
N C! . Ill 
0 ~ 

0.170Max 
(4.318Max) 

_J L o.o5o ±0.0039 
Ir (1.210±0.10) 

0.050 
(1.270) 

Detail C 
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KMM374S403BTN NEW JEDEC SDRAM MODULE 

KMM374S403BTN SDRAM DIMM 
4Mx72 SDRAM DIMM with ECC based on 2Mx8, 4K Refresh, 3.3V Synchronous DRAMs with SPD 

GENERAL DESCRIPTION 
The Samsung KMM37 4S403BTN is a 4M bit x 72 Synchronous 

Dynamic RAM high density memory module. The Samsung 

KMM37 4S403BTN consists of eighteen CMOS 2M x 8 bit Syn

chronous DRAMs in TSOP-11 400mil package and a 1 K or 2K 

EEPROM in 8-pin SOP package on a 168-pin glass-epoxy sub

strate. A 0.1 uF decoupling capacitor is mounted on the printed 

circuit board in parallel for each SDRAM. The 

KMM374S403BTN is a Dual In-line Memory Module and is 

intended for mounting into 168-pin edge connector sockets. 

Synchronous design allows precise cycle control with the use of 

system clock. 1/0 transactions are possible on every clock cycle. 

Range of operating frequencies, programmable latencies allows 

the same device to be useful for a variety of high bandwidth, 

high performance memory system applications. 

PIN CONFIGURATIONS (Front Side I Back Side) 
Pin Front Pin Front Pin Front Pin Back Pin Back 

1 Vss 29 DQM1 57 DQ18 85 Vss 113 DQM5 

2 DQO 30 cso 58 DQ19 86 DQ32 114 CS1 
3 DQ1 31 DU 59 Voo 87 DQ33 115 RAS 
4 DQ2 32 Vss 60 DQ20 88 DQ34 116 Vss 
5 DQ3 33 AO 61 NC 89 DQ35 117 A1 
6 Voo 34 A2 62 *VREF 90 Voo 118 A3 
7 DQ4 35 A4 63 CKE1 91 DQ36 119 A5 
8 DQ5 36 A6 64 Vss 92 DQ37 120 A? 
9 DQ6 37 AS 65 DQ21 93 DQ38 121 A9 
10 DQ? 38 A10/AP 66 DQ22 94 DQ39 122 BAO 
11 DQ8 39 *BA1 67 DQ23 95 DQ40 123 *A11 
12 Vss 40 Voo 68 Vss 96 Vss 124 Voo 
13 DQ9 41 Voo 69 DQ24 97 DQ41 125 CLK1 
14 DQ10 42 CLKO 70 DQ25 98 DQ42 126 *A12 
15 DQ11 43 Vss 71 DQ26 99 DQ43 127 Vss 
16 DQ12 44 DU 72 DQ27 100 DQ44 128 CKEO 
17 DQ13 45 CS2 73 Voo 101 DQ45 129 CS3 
18 Voo 46 DQM2 74 DQ28 102 Voo 130 DQM6 
19 DQ14 47 DQM3 75 DQ29 103 DQ46 131 DQM? 
20 DQ15 48 DU 76 DQ30 104 DQ47 132 *A13 
21 CBO 49 Voo 77 DQ31 105 CB4 133 Voo 
22 CB1 50 NC 78 Vss 106 CB5 134 NC 
23 Vss 51 NC 79 CLK2 107 Vss 135 NC 
24 NC 52 CB2 80 NC 108 NC 136 CB6 
25 NC 53 CB3 81 NC 109 NC 137 CB? 
26 Voo 54 Vss 82 **SDA 110 Voo 138 Vss 
27 WE 55 DQ16 83 **SCL 111 CAS 139 DQ48 
28 DQMO 56 DQ17 84 Voo 112 DQM4 140 DQ49 

FEATURE 
• Performance range 

KMM37 4S403BTN-G8 

KMM37 4S403BTN-GO 

KMM37 4S403BTN-G2 

Max Freq. (Speed) 

125MHz (8ns) 

100MHz (10ns) 

83MHz (12ns) 

• Burst Mode Operation 

• Auto & Self Refresh Capability (4096 cycles/ 64ms) 

• LVTTL compatible inputs and outputs 

• Single 3.3V±0.3V power supply 

• WCBR cycle with address key programs 

Latency (Access from column address) 

Burst Length ( 1, 2, 4, 8 & Full page) 

Data Scramble (Sequential & Interleave) 

• All inputs are sampled at the positive going edge of the 

system clock 

• Serial Presence Detect with EEPROM 

• PCB: Height(1,250mil), double sided component 

Pin Back 

141 DQ50 
142 DQ51 
143 Voo 
144 DQ52 
145 NC 
146 *VREF 
147 NC 
148 Vss 
149 DQ53 
150 DQ54 
151 DQ55 
152 Vss 
153 DQ56 
154 DQ57 
155 DQ58 
156 DQ59 
157 Voo 
158 DQ60 
159 DQ61 
160 DQ62 
161 DQ63 
162 Vss 
163 CLK3 
164 NC 
165 **SAO 
166 **SA1 
167 **SA2 
168 Voo 

PIN NAMES 
PinN~nne > < FiJMtlori : . 

AO -A10/AP Address Input (multiplexed) 

BAO Select Bank 

DQO-DQ63 Data Input/ Output 

CB0-7 Check Bit (data-in I data-out) 

CLKO -CLK3 Clock Input 

CKEO-CKE1 Clock Enable Input 

CSO-CS3 Chip Select Input 

RAS Row Address Storbe 

CAS Column.Address Strobe 

WE Write Enable 

DQM0-7 DQM 

Voo Power Supply (3.3V) 

Vss Ground 

*VREF Power Supply for Reference 

**SDA Serial Data 1/0 

**SCL Serial Clock 

**SA0-2 Address in EEPROM 

DU Don' t use 

NC No Connection 

• These pins are not used in this module. 
** These pins should be NC in the system 

which does not support SPD. 

SAMSUNG ELECTRONICS CO., Ltd. reserves the right to change products and specifications without notice. 

tJi!fiflliii" ELECTRONICS 
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KMM37 4S403BTN NEW JEDEC SDRAM MODULE 

PIN CONFIGURATION DESCRIPTION 
·.•·.· .. p(h······•>: < ..•. >>l ·~"".'.~·,,-. /L •·•· .•.•• Li···· i / < < > ... •. < •••. . .... • > < / • . .·• ,'. T . . ·.<.·•···· >'// / ii Li·< .... > .•........ ~ ) .:.::. '-'.:. >.•·.······· / ·.2 ~ :::i. .••.•. ..... ..•... ..,.. ...... ....:.............. ••••.• ··.·<<. .•. ······.• 
CLK System Clock Active on the positive going edge to sample all inputs. 

cs Chip Select 
Disables or enables device operation by masking or enabling all inputs except 
CLK, CKE and DQM 

Masks system colck to freeze operation from the next clock cycle. 

CKE Clock Enable 
CKE should be enabled at least one cycle prior to new command. 
Disable input buffers for power down in standby. 
CKE should be enabled 1 CLK+tss prior to valid command. 

AO -A101AP Address 
Row I column addresses are multiplexed on the same pins. 
Row address: RAO - RA10, column address: CAO - CAB 

BAO Bank Select Address 
Selects bank to be activated during row address latch time. 
Selects bank for read/write during column address latch time. 

RAS Row Address Strobe 
Latches row addresses on the positive going edge of the CLK with RAS low. 
Enables row access & precharge. 

CAS Column Address Strobe 
Latches column addresses on the positive going edge of the CLK with CAS low. 
Enables column access. 

WE Write Enable 
Enables write operation and row precharge. 
Latches data in starting from CAS, WE active. 

DQM0-7 Data Input/Output Mask 
Makes data output Hi-Z, tsHz after the colck and masks the output. 
Blocks data input when DQM active. (Byte masking) 

DQ0-63 Data Input/Output Data inputs/outputs are multiplexed on the same pins. 

CB0-7 Check bit Check bits for ECC. 

VooNss Power Supply/Ground Power and ground for the input buffers and the core logic. 

tl""i tlliii" ELECTRONICS 
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FUNCTIONAL BLOCK DIAGRAM 
CS1 
cso 

DQMO DQM4 

DQM cs DQM cs DQM cs DQM cs 
DQO DQO DQO 0032 DQO DQO 
001 001 uo 001 U9 

0033 001 us 001 
U14 002 002 002 0034 002 002 

003 003 003 0035 003 003 
004 004 004 0036 004 004 
DOS DQS DQS 0037 005 DOS 
DQ6 DQ6 DQ6 0038 006 DQ6 
DQ7 DO? DQ7 0039 007 DQ7 

DQM1 DQM5 

DQM cs DQM cs DQM cs DQM cs 
008 DQO DQO 0040 DQO DQO 
009 DQ1 U1 

DQ1 U10 
0041 001 U6 DQ1 U1S 

DQ10 DQ2 DQ2 0042 002 002 
DQ11 DQ3 DQ3 DQ43 003 003 
DQ12 DQ4 DQ4 0044 004 004 
DQ13 DQ5 DQS DQ4S 005 DQS 
DQ14 DQ6 DQ6 0046 006 006 
DQ1S DQ7 DQ7 0047 007 007 

DQM cs DQM cs 
CBO DQO DQO DQM6 
CB1 DQ1 U2 

DQ1 U11 DQM cs DQM cs 
CB2 DQ2 DQ2 
CB3 DQ3 DQ3 0048 DQO DQO 
CB4 004 DQ4 0049 001 

U7 
001 

U16 
CBS DQS DQS 0050 002 002 
CB6 006 DQ6 0051 003 003 
CB? DQ7 DQ7 0052 D04 004 

0053 DOS 005 
CS3 0054 c D06 006 
CS2 c 0055. 007 D07 

DQM2 

DQM cs DQM cs DOM7 

D016 DOO DQO DQM cs DQM cs 
0017 DQ1 

U3 
DQ1 

U12 DQS6 c DOO 000 
0018 D02 DQ2 DQS7 D01 001 
0019 DQ3 DQ3 DQS8 D02 U8 D02 U17 
D020 DQ4 D04 DOS9 D03 003 
0021 DOS DOS DQ60 D04 004 
0022 DQ6 DQ6 0061 005 005 
0023 007 DQ7 0062 006 006 

DQM3 0063 007 DO? 

DQM cs DQM cs 
0024 DOO DQO 
D02S D01 D01 
D026 D02 U4 D02 U13 
0027 DQ3 003 
0028 DQ4 DQ4 
0029 005 005 
0030 D06 D06 
0031 007 D07 

AO-An, BAO o .. SDRAM UO - U17 

RAS o .. SDRAM UO - U17 
VDD 

CASO .. SDRAM UO - U17 1 
WEO .. < 10K.Q 

SDRAM UO - U17 1 CKEO c .. SDRAM uo-ua CKE1 c 1iJ11 SDRAM U9 - U17 
1 O ~ UO/U91U3/U12 

10.Q 
V U1/U10/U4/U13 

DQn o--~ Every DQpin of SDRAM CLK0/112/3~ U21U11 
~ U5/U14/U7/U16 

VDD o 1 .. 
A 0.1 uF Capacitor To all SDRAMs 

10.Q U6/U15/U8/U17 

I per each SDRAM 
Vss o .. 

•11l111(Jll!I' 
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ABSOLUTE MAXIMUM RATINGS 

Voltage on any pin relative to Vss VIN, VOUT -1.0 - 4.6 v 
Voltage on Voe supply relative to Vss Voe, Vooa -1.0 -4.6 v 
Storage temperature TSTG -55 - +150 ·c 

Power dissipation PD 18 w 
Short circuit current los 50 mA 

Note: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are exceeded. 
Functional operation should be restricted to recommended operating condition. 
Exposure to higher than recommended voltage for extended periods of time could affect device reliability. 

DC OPERA TING CONDITIONS AND CHARACTERISTICS 
Recommended operating conditions (Voltage referenced to Vss = OV, TA= 0 to 70°C) 

1< ... 
7 7~· 

Sy!Ttbol ~······· 
7 7T¥P ··: .. • ... ·1< ~ .... •?···· >>YPnit Y I.··•·••·•.•::·· .. \ •.:•;.ci.<•-'·•· · ••••• · ·:·•· •. 

...... 2~ / ······<> L~ •.. ..:_ t < m"""'.< .>> I/ l'll~W:'li .•. 
Supply voltage Voe 3.0 3.3 3.6 v 
Input high votlage VIH 2.0 3.0 Voo+0.3 v 1 

Input low voltage VIL -0.3 0 0.8 v 2 

Output high voltage VoH 2.4 - - v IOH =-2mA 

Output low voltage VOL - - 0.4 v loL =2mA 

Input leakage current llL -90 - 90 uA 3 

Output leakage current IOL -10 - 10 uA 4 

Note : 1. V1H (max) = 4.6V AC for pulse width ::;; 1 Ons acceptable. 
2. VIL (min) = -1.5V AC for pulse width ::;; 1 Ons acceptable. 
3. Any input OV ::;; VIN::;; Voe+ 0.3V, all other pins are not under test= OV 
4. Dout is disabled, OV::;; Vour ::;; Voo 

CAPACITANCE (TA= 25·c, t = 1MHz) 

~Yrna>o1 

Input capacitance (Ao - A10/AP, BAO) CIN1 95 pF 

Input capacitance (RAS, CAS, WE) CIN2 95 pF 

Input capacitance (CKEO - CKE1) CIN3 60 pF 

Input capacitance (CLKO - CLK3) CIN4 45 pF 

Input capacitance (CSO - CS3) CIN5 40 pF 

Input capacitance (DQMO - DOM?) CIN6 35 pF 

Data input/output capacitance (DQO - DQ63) COUT1 25 pF 

Data input/output capacitance (CBO -CB?) COUT2 25 pF 

d'f:Hllii" 
ELECTRONICS 

324 
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DC CHARACTERISTICS 
{Recommended operating condition unless otherwise noted, TA= Oto 70°C) 

cc-c --- cc ,,.,.,,.. •··. :> ·:::: IL .L .< /:·:• .:J: ~::< >. 

:•.::.: .• :_::·i) 
·:··- .. <> L_?··12 ~.:·:·:·=~ 

Operating Current 
(One Bank Active) 

lcc1 

Precharge Standby Current lcc2P 

in power-down mode lcc2PS 

lcc2N 
Precharge Standby Current 
in non power-down mode 

lcc2NS 

Active Standby Current lcc3P 

in power-down mode lcc3PS 

Active Standby Current lcc3N 

in non power-down mode 
{One Bank Active) lcc3NS 

Operating Current 
{Burst Mode) 

lcc4 

Refresh Current Ices 

Self Refresh Current Ices 

Note : 1. Measured with outputs open. 

2. Refresh period is 64ms. 

•l1fofillll» 
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Burst Length =1 
tRcztRc{min) 1,125 1,080 990 mA 1 

loL= 0 mA 

CKESVIL{max), tee= 15ns 9 
mA 

CKE & CLK:S:V1L{max), tee= 00 9 

CKEzV1H{min), CSzV1H{min), tee= 15ns 
360 

Input signals are changed one time during 30ns 
mA 

CKEzV1H{min), CLKsV1L{max), tee= oo 

Input signals are stable 
90 

CKEsV1L{max), tee= 15ns 54 
mA 

CKE & CLKsV1L{max), tee= 00 36 

CKEzV1H{min), CSzV1H{min), tee= 15ns 
630 mA 

Input signals are changed one time during 30ns 

CKEzV1H{min), CLKsV1L{max), tee= oo 
360 mA 

Input signals are stable 

3 1,305 1,080 990 

@Same Row 2 990 900 855 mA 1 

loL = O mA 1 720 675 630 
Page Burst 
tceo = 2CLKs 3 1,800 1,620 1,440 

@ Different Row 2 1,485 1,350 1,170 mA 1 

1 1,215 1,125 990 

tRc 2 tRC(min) 1,260 mA 2 

CKEs0.2V 9 mA 
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KMM374S403BTN NEW JEDEC SDRAM MODULE 

AC OPERA TING TEST CONDITIONS (VDD = 3.3V±0.3V, TA= o to 70"C) 

Input levels (Vih/Vil) 

Input timing measurement reference level 

Input rise and fall time 

Output timing measurement reference level 

Output load condition 

VOH (DC) = 2.4V, loH = -2mA 

VOL (DC) = 0.4V, fol = 2mA 

(Fig. 1) DC Output Load Circuit 

OPERATING AC PARAMETER 
(AC operating conditions unless otherwise noted) 

Row active to row active delay tRRD(min) 16 

RAS to CAS delay tRCD(min) 24 

Row precharge time tRP(min) 20 

tRAS(min) 48 
Row active time 

tRAS(max) 

@Operation tRC(min) 80 
Row cycle time 

@Auto refresh tRFC(min) 80 

Last data in to new col. address delay tCDL(min) 

Last data in to row precharge tRDL(min) 

Last data in to burst stop tBDL(min) 

Col. address to col. address delay tCCD(min) 

CAS latency=3 
Number of valid 

CAS latency=2 output data 

CAS latency=1 

2.4/0.4 

1.4 

tr/tf=1/1 

1.4 

See Fig. 2 

Output 

20 

26 

26 

50 

100 

80 

80 

2 

0 

v 
v 
ns 

v 

vtt=1.4V 

50.Q 

(Fig. 2) AC Output Load Circuit 

24 ns 

30 ns 

30 ns 

60 ns 

us 

90 ns 

90 ns 1, 5 

CLK 2 

CLK 2 

CLK 2 

CLK 3 

ea 4 

Note : 1. The minimum number of clock cycles is determined by dividing the minimum time required with clock cyde time 

and then rounding off to the next higher integer. 

2. Minimum delay is required to complete write. 

3. All parts allow every cyde column address change. 

4. In case of row precharge interrupt, auto precharge and read burst stop. 

5. A new command may be given tRFC after self refresh exit. 

tt:!ti:fi@» 
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KMM37 4S403BTN NEW JEDEC SDRAM MODULE 

AC CHARACTERISTICS (AC operating conditions unless otherwise noted) 

Refer to the individual componenet, not the whole module. 
~ •··· / ~ ~ T: '7 _,,.. 

4~ 1> .. · ... -10 
·•••• c:.~ 

.._ •.•. ·• : ( I 
$yrnJ:iol I , .•. ·> .• • .•. ·•· { ? •I ..•••••. Mi?l~< I •~Mitf :·::. ··· Mi:lX .. _;_•···•··· >: / . _;_ _::_. ._}_ .z _::_. ...... I L 

CAS latency=3 8 10 

CLK cycle time CAS latency=2 tee 12 1000 13 1000 

CAS latency=1 24 26 

CAS latency=3 6 7 
CLKto valid 

CAS latency=2 tSAe 7 8 
output delay 

CAS latency=1 20 22 

CAS latency=3 3 3 
Output data hold 

CAS latency=2 toH 3 3 
time 

CAS latency=1 5 5 

CLK high pulse width teH 3 3.5 

CLK low pulse width teL 3 3.5 

Input setup time tss 2 2.5 

Input hold time tSH 

CLK to output in Low-Z tSLZ 

CAS latency=3 6 7 
CLK to output 

CAS latency=2 tSHZ 7 8 
in Hi-Z 

CAS latency=1 15 15 

Note : 1. Parameters depend on programmed CAS latency. 

2. If clock rising time is longer than 1 ns, (tr/2-0.5)ns should be added to the parameter. 

3. Assumed input rise and fall time (tr & tf)=1 ns. 

If tr & tf is longer than 1 ns, transient time compensation should be considered, 

i.e., [(tr+ tf)/2-1]ns should be added to the parameter. 

dM fJ :m;; 
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12 

15 1000 ns 

30 

8 

9 ns 1, 2 

24 

3 

3 ns 2 

5 

4 ns 3 

4 ns 3 

3 ns 3 

ns 3 

ns 2 

8 

9 ns 

15 

327 



KMM374S403BTN NEW JEDEC SDRAM· MODULE 

FREQUENCY vs. AC PARAMETER RELATIONSHIP TABLE 

KMM374S403BTN-G8 (Unit : number of clock) 

125MHz (8.0ns) 3 10 6 3 2 3 

100MHz (10.0ns) 3 8 5 2 2 3 

83MHz (12.0ns) 2 7 4 2 2 2 

75MHz (13.0ns) 2 6 4 2 2 2 

66MHz (15.0ns) 2 6 4 2 2 2 

KMM37 4S403BTN-GO (Unit: number of clock) 

100MHz (10.0ns) 3 8 5 3 2 3 

83MHz (12.0ns) 3 7 5 3 2 3 

75MHz (13.0ns) 2 6 4 2 2 2 

66MHz (15.0ns) 2 6 4 2 2 2 

60MHz (16.7ns) 2 5 3 2 2 2 

KMM37 4S403BTN-G2 (Unit: number of clock) 

83MHz (12.0ns) 3 8 5 3 2 3 

75MHz (13.0ns) 3 7 5 3 2 3 

66MHz (15.0ns) 2 6 4 2 2 2 

60MHz (16.7ns) 2 6 4 2 2 2 

50MHz (20.0ns) 2 5 3 2 2 2 

41Mf1iiii» 
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KMM37 4S403BTN NEW JEDEC SDRAM MODULE 

SIMPLIFIED TRUTH TABLE 

a - • 1-- - • Register Mode Register Set H x L L L L x OPCODE 1, 2 

Auto Refresh H 3 
H ,..___ L L L H x x I---

Entry L 3 
Refresh Self 

Refresh L H H H 3 
Exit L H x x I----

H x x x 3 

Bank Active & Row Addr. H x L L H H x v Row Address 

Read & Auto Precharge Disable L Column 4 
H x L H L H x v Address I---Column Address Auto Precharge Enable H (Ao-Aa) 4, 5 

Write & Auto Precharge Disable L Column 4 
H x L H L L x v Address I---Column Address Auto Precharge Enable H (Ao-Aa) 4, 5 

Burst Stop H x L H H L x x 6 

Bank Selection v L 
Precharge H x L L H L x x I----

Both Banks x H 

H x x x 
Clock Suspend or Entry H L x I---

Active Power Down L v v v x 
I----

Exit L H x x x x x 
H x x x 

Entry H L x I---
L H H H 

Precharge Power Down Mode x 1--
H x x x 

Exit L H x 1--
L v v v 

DOM H x v x 7 

H x x x 
No Operation Command H x x x I----

L H H H 

(V=Valid, X=Don' t Care, H=Logic High, L=Logic Low) 

Note : 1. OP Code : Operand Code 

Ao -A10/AP, BAo : Program keys. (@MRS) 

2. MRS can be issued only at both banks precharge state. 

A new command can be issued after 2 clock cycle of MRS. 

3. Auto refresh functions are as same as CBR refresh of DRAM. 

The automatical precharge without row precharge command is meant by "Auto". 

Auto/self refresh can be issued only at both banks precharge state. 
4. BAo : Bank select address. 

If "Low'' at read, write, row active and precharge, bank A is selected. 

If "High" at read, write, row active and precharge, bank B is selected. 

If A10/AP is "High" at row precharge, BAo is ignored and both banks are selected. 

5. During burst read or write with auto precharge, new read/write command can not be issued. 

Another bank read/write command can be issued after the end of burst. 

New row active of the assoiated bank can be issued at tRP after the end of burst. 

6. Burst stop command is valid at every burst length. 

7. DOM sampled at positive going edge of a CLK masks the data-in at the very CLK (Write DOM latency is 0), 

but makes Hi-Z state the data-out of 2 CLK cycles after. (Read DQM latency is 2) 

rtt:fafiiWIP 
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KMM37 4S403BTN 

PACKAGE DIMENSIONS 

.118DIA±.004 
(3.000DIA ± .100) 

0.350 

0.250 
(6.350) 

1.450 
(8.890) .450 (36.830) 

(11.430) 

0.250 
1
• (6.350) •

1 

0.123±.005 
(3.125± .125) 

0.079±.004 
(2.000 ± .100) 

Detail A 

Tolerances:± .005(.13) unless otherwise specified 

The used device is 2Mx8 SDRAM, TSOP 
SDRAM Part No. : KM48S2020BT 

•tmm1111• ELECTRONICS 

5.250 
(133.350) 

5.014 
(127.350) 

4.550 
(115.57) 

0.250 

0.250 
(6.350) 

1
• (6.350) •1 

Detail B 

NEW JEDEC SDRAM MODULE 

0.054 
(1.372) 

2.150 
(54.61) 

c "2 
~~ 
0 0 0""" ...... II) 

ci ~ 

Units : Inches (millimeters) 

R 0.079 
(R 2.000) 

0.157±0.004 
(4.000±0.100) 

0.050 
(1.270) 

Detail C 

0.170Max 
(4.318Max) 
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KMM366S404AT NEW JEDEC SDRAM MODULE 

KMM366S404AT SDRAM DIMM 
4Mx64 SDRAM DIMM based on 4Mx16, 2Banks, 4K Refresh, 3.3V Synchronous DRAMs with SPD 

GENERAL DESCRIPTION 
The Samsung KMM366S404AT is a 4M bit x 64 Synchronous 

Dynamic RAM high density memory module. The Samsung 

KMM366S404AT consists of four CMOS 4M x 16 bitwith 2banks 

Synchronous DRAMs in TSOP-11 400mil package and a 1 K or 

2K EEPROM in 8-pin SOP package on a 168-pin glass-epoxy 

substrate. Two 0.1 uF decoupling capacitors are mounted on the 

printed circuit board in parellel for each SDRAM. The 

KMM366S404AT is a Dual In-line Memory Module and is 

intended for mounting into 168-pin edge connector sockets. 

Synchronous design allows precise cycle control with the use of 

system clock. 1/0 transactions are possible on every clock cycle. 

Range of operating frequencies, programmable latencies allows 

the same device to be useful for a variety of high bandwidth, 

high performance memory system applications. 

PIN CONFIGURATIONS (Front Side I Back Side) 
Pin Front Pin Front Pin Front Pin Back Pin Back 

1 Vss 29 DOM1 57 D018 85 Vss 113 DOM5 
2 DOO 30 cso 58 D019 86 D032 114 *CS1 
3 D01 31 DU 59 Voo 87 D033 115 RAS 
4 D02 32 Vss 60 D020 88 D034 116 Vss 
5 D03 33 AO 61 NC 89 DQ35 117 A1 
6 Voo 34 A2 62 *VREF 90 Voo 118 A3 
7 D04 35 A4 63 *CKE1 91 D036 119 A5 
8 DOS 36 A6 64 Vss 92 DQ37 120 A? 
9 D06 37 AB 65 D021 93 D038 121 A9 
10 DO? 38 A10/AP 66 DQ22 94 D039 122 BAO 
11 D08 39 *BA1 67 D023 95 D040 123 A11 
12 Vss 40 Voo 68 Vss 96 Vss 124 Voo 
13 D09 41 Voo 69 D024 97 D041 125 *CLK1 
14 D010 42 CLKO 70 D025 98 D042 126 A12 
15 D011 43 Vss 71 DQ26 99 D043 127 Vss 
16 D012 44 DU 72 DQ27 100 D044 128 CKEO 
17 D013 45 CS2 73 VDD 101 D045 129 *CS3 
18 Voo 46 DOM2 74 DQ28 102 Voo 130 DQM6 
19 D014 47 DOM3 75 DQ29 103 D046 131 DOM? 
20 0015 48 DU 76 DQ30 104 DQ47 132 *A13 
21 *CBO 49 Voo 77 D031 105 *CB4 133 Voo 
22 *CB1 50 NC 78 Vss 106 *CBS 134 NC 
23 Vss 51 NC 79 *CLK2 107 Vss 135 NC 
24 NC 52 *CB2 80 NC 108 NC 136 *CB6 
25 NC 53 *CB3 81 NC 109 NC 137 *CB? 
26 Voo 54 Vss 82 **SDA 110 VDD 138 Vss 
27 WE 55 D016 83 **SCL 111 CAS 139 D048 
28 DOMO 56 D017 84 Voo 112 DQM4 140 DQ49 

FEATURE 
• Performance range 

KMM366S404AT-G8 

KMM366S404AT-GO 

KMM366S404AT-G2 

• Burst Mode Operation 

Max Freq. (Speed) 

125MHz (8ns) 

100MHz (10ns) 

83MHz (12ns) 

• Auto & Self Refresh Capability (4096 cycles/ 64ms) 

• LVTTL compatible inputs and outputs 

• Single 3.3V±0.3V power supply 

• WCBR cycle with address key programs 

Latency (Access from column address) 

Burst Length (1, 2, 4, 8 & Full page) 

Data Scramble (Sequential & Interleave) 

• All inputs are sampled at the positive going edge of the 

system clock 

• Serial Presence Detect with EE PROM 

• PCB: Height(1,000mil), single sided component 

Pin Back 

141 D050 
142 D051 
143 VDD 
144 D052 
145 NC 
146 *VREF 
147 NC 
148 Vss 
149 DQ53 
150 D054 
151 D055 
152 Vss 
153 DQ56 
154 DQ57 
155 DQ58 
156 DQ59 
157 VDD 
158 DQ60 
159 DQ61 
160 DQ62 
161 D063 
162 Vss 
163 *CLK3 
164 NC 
165 **SAO 
166 **SA1 
167 **SA2 
168 Voo 

PIN NAMES 
. 

Pin Name F~no(l()n .... 
AO-A12 Address Input (multiplexed) 

BAO Select Bank 

DQO-DQ63 Data Input I Output 

CLKO Clock Input 

CKEO Clock Enable Input 

CSO,CS2 Chip Select Input 

RAS Row Address Storbe 

CAS Column Address Strobe 

WE Write Enable 

DQM0-7 DQM 

Voo Power Supply (3.3V) 

Vss Ground 

*VREF Power Supply for Reference 

**SDA Serial Data 1/0 

**SCL Serial Clock 

**SA0-2 Address in EEPROM 

DU Don' t use 

NC No Connection 

* These pins are not used in this module. 
** These pins should be NC in the system 

which does not support SPD. 

I 

SAMSUNG ELECTRONICS CO., Ltd. reserves the right to change products and specifications without notice. 
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KMM366S404A T NEW JEDEC SCRAM MODULE 

PIN CONFIGURATION DESCRIPTION 
........ 

I .. • ? >•. ··g~IJ'!iO. <•·· / .. >\.•·<•····· .... 1···· />·•····· ····.·•·.···•<· ~ •. > )............ )> ...... ....... ><<.' .......... .:::.7. 

CLK System Clock Active on the positive going edge to sample all inputs. 

cs Chip Select 
Disables or enables device operation by masking or enabling all inputs except 
CLK, CKE and DQM 

Masks system col ck to freeze operation from the next clock cycle. 

CKE Clock Enable 
CKE should be enabled at least one cycle prior to new command. 
Disable input buffers for power down in standby. 
CKE should be enabled 1 CLK+tss prior to valid command. 

AO -A12 Address 
Row I column addresses are multiplexed on the same pins. 
Row address: RAO - RA12, column address: CAO - CA7 

BAO Bank Select Address 
Selects bank to be activated during row address latch time. 
Selects bank for read/write during column address latch time. 

RAS Row Address Strobe 
Latches row addresses on the positive going edge of the CLK with RAS low. 
Enables row access & precharge. -

CAS Column Address Strobe 
Latches column addresses on the positive going edge of the CLK with CAS low. 
Enables column access. 

WE Write Enable 
Enables write operation and row precharge. 

'· 
Latches data in starting from CAS, WE active. 

DQM0-7 Data Input/Output Mask 
Makes data output Hi-Z, tsHz after the colck and masks the output. 
Blocks data input when DQM active. (Byte masking) 

DQ0-63 Data Input/Output Data inputs/outputs are multiplexed on the same pins. 

VooNss Power Supply/Ground Power and ground for the input buffers and the core logic. 

•1Mfii11
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FUNCTIONAL BLOCK DIAGRAM 

cso 
DQMO 

LDQM cs 
DQO DQO 
DQ1 DQ1 
DQ2 DQ2 uo 
DQ3 DQ3 
DQ4 o-- DQ4 
DQ5 DQ5 
DQ6 o- DQ6 
DQ? DQ7 

DQM1 UDQM 

DQB DQB 
DQ9 DQ9 

DQ10 DQ10 
DQ11 DQ11 
DQ12 o- DQ12 
DQ13 o- DQ13 
DQ14 DQ14 
DQ15 o- DQ15 

CS2 c 

DQM2 

LDQM cs 
DQ16 DQO 
DQ17 DQ1 
DQ18 DQ2 U1 
DQ19 DQ3 
DQ20 o- DQ4 
DQ21 " DQ5 
DQ22 o- DQ6 
DQ23 o--- DQ7 

DQM3 c UDQM 

DQ24 o- DQB 
DQ25 o- DQ9 
DQ26 o- DQ10 
DQ27 o- DQ11 
DQ28 o- DQ12 
DQ29 o- DQ13 
DQ30 o- DQ14 
DQ31 o- DQ15 

AO - An, BAO c>------.-. SDRAM UO - U3 

RAS c ... SDRAM UO - U3 

CAS o IJllo SDRAM UO - U3 

WE c IJllo SDRAM UO - U3 

CKEO c ... SDRAM UO - U3 

10.Q 
DQn o--vv~ Every DQpin of SDRAM 

Vooo--~1-1--------.IJllo 
Two 0. 1 uF Capacitors 

I I per each SDRAM 
Vsso>---~-.__~---------.-. 

rttMHiiii• 
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To all SDRAMs 

NEW JEDEC SDRAM MODULE 

DQM4 

LDQM cs 
DQ32 DQO 
DQ33 DQ1 
DQ34 DQ2 U2 
DQ35 DQ3 
DQ36 o-- DQ4 
DQ37 o-- DQ5 
DQ38 o-- DQ6 
DQ39 o-- DQ7 

DQM5 UDQM 

DQ40 o- DQB 
DQ41 o-- DQ9 
DQ42 o- DQ10 
DQ43 DQ11 
DQ44 o- DQ12 
DQ45 o- DQ13 
DQ46 o- DQ14 
DQ47o- DQ15 

DQM6 

LDQM cs 
DQ48 DQO 
DQ49 DQ1 
DQ50 o-- DQ2 U3 
DQ51 DQ3 
DQ52 o-- DQ4 
DQ53 o-- DQ5 
DQ54 o-- DQ6 
DQ55 o- DQ7 

DQM7 UDQM 

DQ56 o- DQB 
DQ57 o- DQ9 
DQ58 o- DQ10 
DQ59 o- DQ11 
DQ60 o- DQ12 
DQ61 o- DQ13 
DQ62 o- DQ14 
DQ63 o- DQ15 

~uo 
CLKO~ U1 

~-AA~U2 
10&2 Lu3 
10.Q 

CLK1/2/3 o---~ 

_ 10pF 

J;-
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KMM366S404A T NEW JEDEC SDRAM MODULE 

ABSOLUTE MAXIMUM RATINGS 

Voltage on any pin relative to Vss VIN, VouT -1.0 - 4.6 v 
Voltage on Voo supply relative to Vss Voo, VDDQ -1.0 - 4.6 v 
Storage temperature TSTG -55 - +150 ·c 

Power dissipation Po 4 w 
Short circuit current los 50 mA 

Note: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are exceeded. 
Functional operation should be restricted to recommended operating condition. 
Exposure to higher than recommended voltage for extended periods of time could affect device reliability. 

DC OPERA TING CONDITIONS AND CHARACTERISTICS 
Recommended operating conditions (Voltage referenced to Vss = OV, TA= 0 to 70°C) 

Supply voltage Voo 3.0 3.3 3.6 v 
Input high votlage VIH 2.0 3.0 Voo+0.3 v 
Input low voltage VIL -0.3 0 0.8 v 2 

Output high voltage VoH 2.4 v loH =-2mA 

Output low voltage VOL 0.4 v loL = 2mA 

Input leakage current llL -20 20 uA 3 

Output leakage current IOL -5 5 uA 4 

Note : 1. VIH (max) = 4.6V AC for pulse width s: 1 Ons acceptable. 
2. VIL (min)= -1.5V AC for pulse width s: 10ns acceptable. 
3. Any input OV s: V1N s: Voo + 0.3V, all other pins are not under test= OV 
4. Dout is disabled, ovs: VouT s: Voo 

CAPACITANCE (TA= 25·c, f = 1MHz) 

Input capacitance (Ao - A12, BAO) CIN1 35 pF 

Input capacitance (RAS, CAS, WE) CIN2 35 pF 

Input capacitance (CKEO) CIN3 35 pF 

Input capacitance (CLKO) CIN4 40 pF 

Input capacitance (CSO, CS2) CIN5 25 pF 

Input capacitance (DQMO - DQM7) CIN6 20 pF 

Data input/output capacitance (DQO - DQ63) Cour 20 pF 

411Mfi@IP 
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KMM366S404A T NEW JEDEC SDRAM MODULE 

DC CHARACTERISTICS 
(Recommended operating condition unless otherwise noted, TA= 0 to 70°C) 

F •······ >5 ./ ~~·~-:·1 j > .. I 1 

!<••·····< .. = •··•· ... ~ .. ~ << .•.... > I ~:; •·•·• 

I ···•. > ,}l ... · ..... ~ .... 
·······""•.::: ..;·• > 1 Test Condition (< . 0~::) ;L~·~ ~ . .::: 

I L ..... > ··>/ / 
•·••• · .• :. .. ..c::. 

L ~·-
········ ~ 

Operating Current 
lcc1 

(One Bank Active) 

Precharge Standby Current lcc2P 

in power-down mode lcc2PS 

lcc2N 
Precharge Standby Current 
in non power-down mode 

lcc2NS 

Active Standby Current lcc3P 

in power-down mode lcc3PS 

Active Standby Current lcc3N 

in non power-down mode 
(One Bank Active) ICC3NS 

Operating Current ICC4 
(Burst Mode) 

Refresh Current Ices 

Self Refresh Current Ices 

Note : 1. Measured with outputs open. 

2. Refresh period is 64ms. 

rtJMf1''11;; 
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Burst Length =1 
tRc2tRc(min) 540 480 400 
loL = 0 mA 

CKEsV1L(max), tee= 15ns 8 

CKE & CLKSVIL(max), tee= 00 8 

CKE2V1H(min}, CS2V1H(min}, tee= 15ns 
120 

Input signals are changed one time during 30ns 

CKE2VIH(min}, CLK:S::V1L(max), tee= 00 

Input signals are stable 
80 

CKEsV1L(max}, tee= 15ns 24 

CKE & CLKSVIL(max), tee= 00 24 

CKE2V1H(min), CS2VIH(min), tee= 15ns 
180 

Input signals are changed one time during 30ns 

CKE2V1H(min), CLK:S::V1L(max), tee= 00 

120 
Input signals are stable 

loL = 0 mA 3 740 600 500 
Page Burst 
2 Banks activated 
tcco = 2CLKs 2 520 480 440 

tRc2tRc(min) 720 

CKEs0.2V 6 

0-----1••·•······· ··.····· 
, .. .;;;.,.;: .. ".:..,.;. 

-c I :·:: ... 
I .J -'-"- .• 

mA 1 

mA 

mA 

mA 

mA 

mA 

mA 1 

mA 2 

mA 
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KMM366S404A T NEW JEDEC SDRAM MODULE 

AC OPERATING TEST CONDITIONS {Voo = 3.3V±0.3V, TA= o to 70°C) 

AC Input levels {VIHNIL) 2.4 I 0.4 

Input timing measurement reference level 1.4 

Input rise and fall time tr/tf=1/1 

Output timing measurement reference level 1.4 

Output load condition See Fig. 2 

13.3V 

> 1200Q 

v 
v 
ns 

v 

1 Vl1=1.4V 

~ 50Q 

1. VoH {DC) = 2.4V, loH = -2mA 
Output o---;-. ---1-------... VOL {DC)= 0.4V, IOL = 2mA output o--%]£]~~~1lsr-+ 

870&l y 50pF l 50pF 

(Fig. 1) DC Output Load Circuit (Fig. 2) AC Output Load Circuit 

OPERATING AC PARAMETER {AC operating conditions unless otherwise noted) 

::: ·•:. :: Version 
0 c-"' I -:::-

Parameter Syfl1b<>I ...::.. ··...::.. ...::.. Unit I Note 
•· ... 

-IJ -10 ~12 
.2:. 1·.·.· . . 

-"- ...::.. 

Row active to row active delay tRRD(min) 16 20 24 ns 1 

RAS to CAS delay tRCD(min) 20 24 26 ns 1 

Row precharge time tRP(min) 20 24 26 ns 1 

tRAS(min) 48 50 60 ns 1 
Row active time 

tRAS(max) 100 us 

[ @Operation tRC(min) 70 80 90 ns 1 
Row cycle time l @Auto refresh tRFC(min) 80 80 90 ns 1, 5 

Last data in to new col. address delay tCDL(min) 1 CLK 2 

Last data in to row precharge tRDL(min) 1 CLK 2 

Last data in to burst stop tBDL(min) 1 CLK 2 

Col. address to col. address delay tcCD(min) 1 CLK 3 

Number of valid l CAS latency=3 2 

output data 
ea 4 

CAS latency=2 1 

Note: 1. The minimum number of clock cycles is determined by dividing the minimum time required with clock cycle time, 

and then rounding off to the next higher integer. 

2. Minimum delay is required to complete write. 

3. All parts allow every cycle column address change. 

4. In case of row precharge interrupt, auto precharge and read burst stop. 

5. A new command may be given tRFC after self refresh exit. 

rtlMfJiiii> 
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KMM3665404A T NEW JEDEC SCRAM MODULE 

AC CHARACTERISTICS (AC operating conditions unless otherwise noted) 

Refer to the individual component, not the whole module. 

I < • w > ----··-· . 

CLK cycle time 
CAS latency=3 

CAS latency=2 
tee 1000 1000 

CLK to valid 
output delay 

Output data 
hold time 

CLK high pulse width 

CLK low pulse width 

Input setup time 

Input hold time 

CAS latency=3 

CAS latency=2 

CAS latency=3 

CAS latency=2 

CLK to output in Low-Z 

CLK to output 
in Hi-Z 

CAS latency=3 

CAS latency=2 

12 

tsAe 

3 
tOH 

3 

teH 3 

teL 3 

tss 2 

tSH 

tSLZ 

tSHZ 

Note : 1. Parameters depend on programmed CAS latency. 

13 

6 7 

6 7 

3 

3 

3.5 

3.5 

2.5 

6 7 

6 7 

2. If clock rising time is longer than 1ns, (tr/2-0.5)ns should be added to the parameter. 

3. Assumed input rise and fall time (tr & tf)=1 ns. 

If tr & tf is longer than 1 ns, transient time compensation should be considered, 

i.e., [(tr+ tf)/2-1]ns should be added to the parameter. 

e1Mf1iiii" 
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1000 ns 
15 

8 
ns 1, 2 

8 

3 
ns 2 

3 

4 ns 3 

4 ns 3 

3 ns 3 

ns 3 

ns 2 

8 
ns 

8 
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FREQUENCY vs. AC PARAMETER RELATIONSHIP TABLE 

KMM366S404AT-G8 (Unit : number of clock) 

125MHz (8.0ns) 3 9 6 3 2 3 

100MHz (10.0ns) 3 7 5 2 2 2 

83MHz (12.0ns) 2 6 4 2 2 2 

75MHz (13.0ns) 2 6 4 2 2 2 

66MHz (15.0ns) 2 5 4 2 2 2 

KMM366S404AT-GO (Unit : number of clock) 

100MHz (10.0ns) 3 8 5 3 2 3 

83MHz (12.0ns) 3 7 5 2 2 2 

75MHz (13.0ns) 2 6 4 2 2 2 

66MHz (15.0ns) 2 6 4 2 2 2 

60MHz (16.?ns) 2 5 3 2 2 2 

KMM366S404AT-G2 (Unit: number of clock) 

83MHz (12.0ns) 3 8 5 3 2 3 

75MHz (13.0ns) 3 7 5 2 2 2 

66MHz (15.0ns) 2 6 4 2 2 2 

60MHz (16.?ns) 2 6 4 2 2 2 

50MHz (20.0ns) 2 5 3 2 2 2 

dJi':filiiiiP 
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SIMPLIFIED TRUTH TABLE 

- II -<>i'.7<F 
< ii ···~:: ;::;.:;:; :J "'1~ <·:: 

::<:: :::.:: :::.:.C:':': .·l'f.tJte::: 
.·::::: 1 >··J: : > :12 ~ .. / :.:::::: 

Register Mode Register Set H x L L L L x OPCODE 1, 2 

Auto Refresh H 3 
H 1--- L L L H x x !----

Entry L 3 
Refresh Self 

Refresh L H H H 3 
Exit L H x x !----

H x x x 3 

Bank Active & Row Addr. H x L L H H x v Row Address 

Read& Auto Precharge Disable L Column 4 
Column Address H x L H L H x v Address !----

Auto Precharge Enable H (Ao-A1) 4, 5 

Write & Auto Precharge Disable L Column 4 
Column Address H x L H L L x v Address t---

Auto Precharge Enable H (Ao-A1) 4, 5 

Burst Stop H x L H H L x x 6 

Bank Selection v L 
Precharge H x L L H L x x t---

Both Banks x H 

H x x x 
Clock Suspend or Entry H L x 1----

Active Power Down L v v v x 
!----

Exit L H x x x x x 
H x x x 

Entry H L x !----
L H H H 

Precharge Power Down Mode x r---
H x x x 

Exit L H x !----

L v v v 
DQM H x v x 7 

H x x x 
No Operation Command H x x x r---

L H H H 

(V=Valid, X=Don' t Care, H=Logic High, L=Logic Low) 

Note : 1. OP Code : Operand Code 

Ao - A12, BAo : Program keys. (@MRS) 

2. MRS can be issued only at both banks precharge state. 

A new command can be issued after 2 clock cycle of MRS. 

3. Auto refresh functions are as same as CBR refresh of DRAM. 

The automatical precharge without row precharge command is meant by "Auto". 

Auto/self refresh can be issued only at both banks precharge state. 

4. BAo : Bank select address. 

If "Low" at read, write, row active and precharge, bank A is selected. 

If "High" at read, write, row active and precharge, bank B is selected. 

If A10/AP is "High" at row precharge, BAo is ignored and both banks are selected. 

5. During burst read or write with auto precharge, new read/write command can not be issued. 

Another bank read/write command can be issued after the end of burst. 

New row active of the assoiated bank can be issued at tRP after the end of burst. 

6. Burst stop command is valid at every burst length. 

7. DQM sampled at positive going edge of a CLK masks the data-in at the very CLK (Write DQM latency is 0), 

but makes Hi-Z state the data-out of 2 CLK cycles after. (Read DQM latency is 2) 

tt:!fitJllW> 
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PACKAGE DIMENSIONS 

0.118 
(3.000) 

.118DIA±.004 
(3.000DIA ± .100) 

0.350 
(8.890) 

0.250 
(6.350) 

1.450 
.450 (36.830) 
(11.430) 

5.250 
(133.350) 

4.550 
(115.57) 

NEW JEDEC SDRAM MODULE 

2.150 
(54.61) 

Units : Inches (millimeters) 

R 0.079 
(R 2.000) 

0.157±0.004 
(4.000±0.100) 

0.120Max 

rnv11111111111111111111111111111111v111111111111111111111111110111101111111001 

o~ 
::!: ,. §! ~•'.'····'·''···,,··· (3.048Max) 

0.250 
1

• (6.350) ~I 

Detail A 

0.123±.005 
(3.125 ± .125) 

0.079±.004 
(2.000 ± .100) 

Tolerances : ± .005(.13) unless otherwise specified 

The used device is 4Mx16 SDRAM, TSOP 
SDRAM Part No.: KM416S4020AT 

•l:fafJiWi> 
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0.123±.005 
(3.125 ± .125) 

0.079±.004 
(2.000 ± .100) 

Detail B 

c: c 
:E :E 
0 0 
o~ 
....- IO 

0 ti 

~~ 
d ~ :::· 

_J I 0.050 ± o.0039 
ml 

4 
(1.270±0.10) 

0.050 
(1.270) 

Detail C 
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KMM366S424AT SDRAM DIMM 
4Mx64 SD RAM DIMM based on 4Mx16, 4Banks, 4K Refresh, 3.3V Synchronous DRAMs with SPD 

GENERAL DESCRIPTION 
The Samsung KMM366S424AT is a 4M bit x 64 Synchronous 

Dynamic RAM high density memory module. The Samsung 

KMM366S424AT consists of four CMOS 4M x 16 bit with 4banks 

Synchronous DRAMs in TSOP-11 400mil package and a 1K or 

2K EEPROM in 8-pin SOP package on a 168-pin glass-epoxy 

substrate. Two 0.1 uF decoupling capacitors are mounted on the 

printed circuit board in parellel for each SDRAM. The 

KMM366S424AT is a Dual In-line Memory Module and is 

intended for mounting into 168-pin edge connector sockets. 

Synchronous design allows precise cycle control with the use of 

system clock. 1/0 transactions are possible on every clock cycle. 

Range of operating frequencies, programmable latencies allows 

the same device to be useful for a variety of high bandwidth, 

high performance memory system applications. 

PIN CONFIGURATIONS (Front Side I Back Side) 
Pin Front Pin Front Pin Front Pin Back Pin Back 

1 Vss 29 DOM1 57 D018 85 Vss 113 DOM5 
2 DOO 30 cso 58 D019 86 D032 114 *CS1 
3 D01 31 DU 59 VDD 87 D033 115 RAS 
4 D02 32 Vss 60 D020 88 D034 116 Vss 
5 D03 33 AO 61 NC 89 D035 117 A1 
6 VDD 34 A2 62 *VREF 90 VDD 118 A3 
7 D04 35 A4 63 *CKE1 91 D036 119 A5 
8 D05 36 A6 64 Vss 92 D037 120 A7 
9 D06 37 A8 65 D021 93 D038 121 A9 
10 DO? 38 A10/AP 66 D022 94 D039 122 BAO 
11 D08 39 BA1 67 D023 95 D040 123 A11 
12 Vss 40 VDD 68 Vss 96 Vss 124 VDD 
13 D09 41 Voo 69 D024 97 D041 125 *CLK1 
14 D010 42 CLKO 70 D025 98 D042 126 *A12 
15 D011 43 Vss 71 D026 99 D043 127 Vss 
16 D012 44 DU 72 D027 100 D044 128 CKEO 
17 D013 45 CS2 73 VDD 101 D045 129 *CS3 
18 VDD 46 DOM2 74 D028 102 VDD 130 DOM6 
19 D014 47 DOM3 75 D029 103 D046 131 DOM7 
20 0015 48 DU 76 D030 104 0047 132 *A13 
21 *CBO 49 VDD 77 D031 105 *CB4 133 VDD 
22 *CB1 50 NC 78 Vss 106 *CB5 134 NC 
23 Vss 51 NC 79 *CLK2 107 Vss 135 NC 
24 NC 52 *CB2 80 NC 108 NC 136 *CB6 
25 NC 53 *CB3 81 NC 109 NC 137 *CB7 
26 VDD 54 Vss 82 **SDA 110 VDD 138 Vss 
27 WE 55 0016 83 **SCL 111 CAS 139 D048 
28 DOMO 56 D017 84 VDD 112 DOM4 140 D049 

FEATURE 
• Performance range 

KMM366S424AT-G8 
KMM366S424AT-GO 

KMM366S424AT-G2 

• Burst Mode Operation 

Max Freq. (Speed) 
125MHz (8ns) 

100MHz (10ns) 

83MHz (12ns) 

• Auto & Self Refresh Capability (4096 cycles I 64ms) 
• LVTTL compatible inputs and outputs 
• Single 3. 3V ± 0. 3V power supply 
• WCBR cycle with address key programs 

Latency (Access from column address) 
Burst Length (1, 2, 4, 8 & Full page) 

Data Scramble (Sequential & Interleave) 
• All inputs are sampled at the positive going edge of the 

system clock 

• Serial Presence Detect with EEPROM 
• PCB: Height{1,000mil), single sided component 

PIN NAMES 
Pin Back Pin Name Function -e:.. 

141 D050 
AO-A11 Address Input (multiplexed) 

142 D051 
143 VDD 
144 D052 
145 NC 
146 *VREF 
147 NC 
148 Vss 
149 D053 
150 D054 
151 D055 
152 Vss 
153 D056 
154 D057 
155 D058 
156 D059 
157 VDD 
158 D060 
159 D061 
160 D062 
161 D063 
162 Vss 
163 *CLK3 
164 NC 
165 **SAO 
166 **SA1 
167 **SA2 
168 VDD 

BAO- BA1 Select Bank 

DOO- 0063 Data Input I Output 

CLKO Clock Input 

CKEO Clock Enable Input 

CSO, CS2 Chip Select Input 

RAS Row Address Storbe 

CAS Column Address Strobe 

WE Write Enable 

DOM0-7 DOM 

Voo Power Supply (3.3V) 

Vss Ground 

*VREF Power Supply for Reference 

**SDA Serial Data 1/0 

**SCL Serial Clock 

**SAO -2 Address in EEPROM 

DU Don' t use 

NC No Connection 

* These pins are not used in this module. 
** These pins should be NC in the system 

which does not support SPD. 

SAMSUNG ELECTRONICS CO., Ltd. reserves the right to change products and specifications without notice. 
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KMM366S424A T NEW JEDEC SDRAM MODULE 

PIN CONFIGURATION DESCRIPTION 
- :: ~ .········<' </ T'm < . I''> . / /. / '> >) .. > .·.· .·> < <. ·''~t!'~.~r > /(\•£' /.,.·~ :2 

: / 
CLK System Clock Active on the positive going edge to sample all inputs. 

cs Chip Select 
Disables or enables device operation by masking or enabling all inputs except 
CLK, CKE and DQM 

Masks system colck to freeze operation from the next clock cycle. 

CKE Clock Enable 
CKE should be enabled at least one cycle prior to new command. 
Disable input buffers for power down in standby. 
CKE should be enabled 1CLK+tss prior to valid command. 

AO -A11 Address 
Row I column addresses are multiplexed on the same pins. 
Row address : RAO - RA 11, column address : CAO - CA7 

BAO - BA1 Bank Select Address 
Selects bank to be activated during row address latch time. 
Selects bank for read/write during column address latch time. 

RAS Row Address Strobe 
Latches row addresses on the positive going edge of the CLK with RAS low. 
Enables row access & precharge. 

CAS Column Address Strobe 
Latches column addresses on the positive going edge of the CLK with CAS low. 
Enables column access. 

WE Write Enable 
Enables write operation and row precharge. 
Latches data in starting from CAS, WE active. 

DQM0-7 Data Input/Output Mask 
Makes data output Hi-Z, tsHZ after the colck and masks the output. 
Blocks data input when DQM active. (Byte masking) 

DQ0-63 Data Input/Output Data inputs/outputs are multiplexed on the same pins. 

VooNss Power Supply/Ground Power and ground for the input buffers and the core logic. 

tt:!:'.f1%1P 
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FUNCTIONAL BLOCK DIAGRAM 

cso 
DQMO 

LDQM cs 
DQO DQO 
DQ1 DQ1 
DQ2 DQ2 uo 
DQ3 DQ3 
DQ4o- DQ4 
DQ5 DQ5 
DQ6 o-- DQ6 
DQ? DQ? 

DQM1 UDQM 

DQB DQB 
DQ9 DQ9 

DQ10 DQ10 
DQ11 DQ11 
DQ12 o- DQ12 
DQ13 o-- DQ13 
DQ14 DQ14 
DQ15 o-- DQ15 

CS2 
DQM2 

LDQM cs 
DQ16 DQO 
DQ17 DQ1 
DQ18 c DQ2 U1 
DQ19 · DQ3 
DQ20" DQ4 
DQ21 c DQ5 
DQ22 o-- DQ6 
DQ23 o-- DQ? 

DQM3 UDQM 

DQ24 o-- DQB 
DQ25 o-- DQ9 
DQ26 o-- DQ10 
DQ27 o- DQ11 
DQ28 o-- DQ12 
DQ29 DQ13 
DQ30 o-- DQ14 
DQ31 o-- DQ15 

AO - An, BAO & 1 o'------· SDRAM UO - U3 

RAS c • SDRAM UO - U3 

CAS o • SDRAM UO - U3 

WE o • SDRAM UO - U3 

CKEO o>------· SDRAM UO - U3 

10.Q 
DQn o--~ Every DQpin of SDRAM 

Vooo>---!t--!-e---------~• 
Two 0.1 uF Capacitors 

I I per each SDRAM .., 
Vss o>-----4~.._~.e---------.,.. 

df:I. fjijil• 
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To all SDRAMs 

NEW JEDEC SCRAM MODULE 

DQM4 

LDQM cs 
0032 DQO 
DQ33 DQ1 
DQ34 DQ2 U2 
DQ35 DQ3 
DQ36 o- DQ4 
DQ37 o- DQ5 
DQ38 o-- DQ6 
DQ39 DQ? 

DQM5 UDQM 

DQ40 o-- DQ8 
DQ41 o- DQ9 
DQ42 o- DQ10 
DQ43 o- DQ11 
DQ44 o-- DQ12 
DQ45 o-- DQ13 
DQ46 DQ14 
DQ47 o-- DQ15 

DQM6 

LDQM cs 
DQ48 DQO 
DQ49 DQ1 
DQ50 0-- DQ2 U3 
DQ51 DQ3 
DQ52 o-- DQ4 
DQ53 o- DQ5 
DQ54 o- DQ6 
DQ55 o- DQ? 

DQM? UDQM 

DQ56 o-- DQ8 
DQ57 o-- DQ9 
DQ58 o- DQ10 
DQ59 o-- DQ11 
DQ60 o- DQ12 
DQ61 o-- DQ13 
DQ62 o-- DQ14 
DQ63 o-- DQ15 

~uo 
CLKO~ U1 

~.AA~U2 
1aQ Lu3 
10.Q 

CLK1/2/3 o--y'\~ 

~10pF 
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ABSOLUTE MAXIMUM RATINGS 

Voltage on any pin relative to Vss VIN, Vour -1.0 - 4.6 v 
Voltage on Voo supply relative to Vss Voo, VDDQ -1.0-4.6 v 
Storage temperature TsTG -55 - +150 

Power dissipation Po 4 w 
Short circuit current los 50 mA 

Note: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are exceeded. 
Functional operation should be restricted to recommended operating condition. 
Exposure to higher than recommended voltage for extended periods of time could affect device reliability. 

DC OPERATING CONDITIONS AND CHARACTERISTICS 
Recommended operating conditions (Voltage referenced to Vss = OV, TA= 0 to 70°C) 

·. 

Supply voltage Voo 3.0 3.3 3.6 V 

Input high votlage VIH 2.0 3.0 Voo+0.3 v 
Input low voltage VIL -0.3 0 0.8 v 2 

Output high voltage VoH 2.4 v loH =-2mA 

Output low voltage VOL 0.4 v IOL = 2mA 

Input leakage current llL -20 20 uA 3 

Output leakage current IOL -5 5 uA 4 

Note : 1. V1H (max) = 4.6V AC for pulse width s: 1 Ons acceptable. 
2. VIL (min)= -1.5V AC for pulse width s: 10ns acceptable. 
3. Any input OV s: VIN s: Voo + 0.3V, all other pins are not under test= OV 
4. Dout is disabled, ovs: Vour s: Voo 

CAPACITANCE (TA= 2s·c, f = 1MHz) 

Input capacitance (Ao -A11, BAO - BA1) CIN1 35 pF 

Input capacitance (RAS, CAS, WE) CIN2 35 pF 

Input capacitance (CKEO) CIN3 35 pF 

Input capacitance (CLKO) CIN4 40 pF 

Input capacitance (CSO, CS2) CIN5 25 pF 

Input capacitance (DQMO - DOM?) CIN6 20 pF 

Data input/output capacitance (DQO - DQ63) Cour 20 pF 

tt:!:i:filiiiiP 
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DC CHARACTERISTICS 
(Recommended operating condition unless otherwise noted, TA= 0 to 70'C) 

~:·-cc- .. 7 .. 
,.. . ... 

IL..: .• < 

1<•_:_ • .-zz··~.··.· .... I· T 

Operating Current 
lcc1 

(One Bank Active) 

Precharge Standby Current lcc2P 

in power-down mode lcc2PS 

lcc2N 
Precharge Standby Current 
in non power-down mode 

lcc2NS 

Active Standby Current ICC3P 

in power-down mode lcc3PS 

Active Standby Current ICC3N 

in non power-down mode 
(One Bank Active) lcc3NS 

Operating Current 
ICC4 

(Burst Mode) 

Refresh Current Ices 

Self Refresh Current Ices 

Note : 1. Measured with outputs open. 

2. Refresh period is 64ms. 

tt:!:i:HIUI• 
ELECTRONICS 

T7 T ~? /···~···· :· !<<•·.·< ...•.•.• " .. ·•. .·•·•·. ,:··~···•. ··•·· \!1 l\Q 
. •·•·• .· .• . ~ " ~.. ·.·••. i . -:; ~· ••.. 

1J8 .. _:__z-'- •.·•··.· < _l .. li:___ l<i__l· > 
Burst Length =1 
tRc2tRc(min) 
loL= O mA 

CKE:S::V1L(max}, tee= 15ns 

CKE & CLK:S:: VIL( max}, tee= oo 

CKE2VIH(min}, CS2VIH(min}, tee= 15ns 
Input signals are changed one time during 30ns 

CKE2VIH(min}, CLK:S::V1L(max}, tee= 00 

Input signals are stable 

CKE:S::V1L(max}, tee= 15ns 

CKE & CLK:S::V1L(max}, tee= oo 

CKE2VIH(min), CS2VIH(min}, tee= 15ns 
Input signals are changed one time during 30ns 

CKE2VIH(min}, CLK::;;VIL(max), tee= 00 

Input signals are stable 

loL = 0 mA 3 
Page Burst 
2 Banks activated 

2 tcco = 2CLKs 

tRc2tRc(min) 

CKE:<:;;0.2V 

• ···•··••• . .>:···•;.. ··.•>' ~ .···· 
r-

!~f~!Ol) :·: .• :· 

1 pnit Note <' ••.•. ·. ·•.>··· 
l>~>[<·1v. ..-1<1: > .... • ..... ... 

540 480 400 mA 1 

8 
mA 

8 

120 

mA 

80 

24 
mA 

24 

180 mA 

120 mA 

740 600 500 

mA 1 

520 480 440 

720 mA 2 

6 mA 
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AC OPERATING TEST CONDITIONS (Voo=3.3V±0.3V, TA=Oto70"C) 

. ::}·.::;:·· :::: .. .. / \< >) 77 •:>•:< 

AC Input levels (VIHNIL) 

Input timing measurement reference level 

Input rise and fall time 

Output timing measurement reference level 

Output load condition 

l 3.3V 

> 1200.Q 

f~ VoH (DC) = 2.4V, IOH = -2mA 
Output o>---__,;---- ------• Vol (DC) = 0.4V, loL = 2mA 

870!l450pf 

2.4 / 0.4 

1.4 

tr/tf=1/1 

1.4 

See Fig. 2 

Output 

7 
::;;.::::: ··•>::. 

::·:· 

·:::; 

•.> >> 

v 
v 
ns 

v 

l \llt=1.4V 

<_ 50.Q 

r 50pF 

(Fig. 1) DC Output Load Circuit (Fig. 2) AC Output Load Circuit 

OPERA TING AC PARAMETER (AC operating conditions unless otherwise noted) 

l;rr··· ·····<· ···c1 rr t·~ ..• L •..... •\. : <TT > <• > .::::. / ·<:-2·•·: r > •• _,,_--~ ,..f+l Li }.. :::~;::-: :.::: 

:i: :.;:. ::8: / .. >>>[:.:.. ;. ;. / /:C:"'~::.c: :;~ > 
I <·:·:·:· z > I)<>~:;;.: t< <{ < /.T ;.:·77 l(_J z: =.i:: '"'- 2 

Row active to row active delay tRRD(min) 16 20 24 ns 1 

RAS to CAS delay tRCD(min) 20 24 26 ns 1 

Row precharge time tRP(min) 20 24 26 ns 1 

tRAS(min) 48 50 60 ns 1 
Row active time 

tRAS(max) 100 us 

1 @Operation tRC(min) 70 80 90 ns 1 
Row cycle time l @Auto refresh tRFC(min) 80 80 90 ns 1, 5 

Last data in to new col. address delay tCDL(min) 1 CLK 2 

Last data in to row precharge tRDL(min) 1 CLK 2 

Last data in to burst stop tBDL(min) 1 CLK 2 

Col. address to col. address delay tCCD(min) 1 CLK 3 

Number of valid 

1 
CAS latency=3 2 

output data 
ea 4 

CAS latency=2 1 

Note : 1. The minimum number of clock cycles is determined by dividing the minimum time required with clock cycle time, 

and then rounding off to the next higher integer. 

2. Minimum delay is required to complete write. 

3. All parts allow every cycle column address change. 

4. In case of row precharge interrupt, auto precharge and read burst stop. 

5. A new command may be given tRFC after self refresh exit. 

rttMHiiii> 
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AC CHARACTERISTICS (AC operating conditions unless otherwise noted) 

Refer to the individual component, not the whole module . 
••.. cc\:- ·.• ..• ~ ••.. /< / 
:•• .... ·:Cc c c::.., ;:/ / \ < . : ···:CS •. ~>,c ...... I~. I•·•:> ~·· 

B~ 7 

... :······················ 
~~ k 22 

[~:- .... 
i ............ 

I :7:I? . : / · ...•..•.• . :. / I '2[-< ~ 
I••: •,/ ··~· < •M3Y: ~.~.>. 2cl ~ :.::.... ·• ..••.•• .<::•. 

CAS latency=3 8 10 
CLK cycle time tee 1000 1000 

CAS latency=2 12 13 

CLK to valid CAS latency=3 6 7 
output delay 

tsAe 
CAS latency=2 6 7 

Output data CAS latency=3 3 3 

hold time 
tOH 

CAS latency=2 3 3 

CLK high pulse width teH 3 3.5 

CLK low pulse width teL 3 3.5 

Input setup time tss 2 2.5 

Input hold time tSH 1 1 

CLK to output in Low-Z tSLZ 1 1 

CLK to output CAS latency=3 6 7 

in Hi-Z 
tSHZ 

CAS latency=2 6 7 

Note : 1. Parameters depend on programmed CAS latency. 

2. If clock rising time is longer than 1 ns, (tr/2-0.5)ns should be added to the parameter. 

3. Assumed input rise and fall time (tr & tf)=1ns. 

If tr & tf is longer than 1 ns, transient time compensation should be considered, 

i.e., [(tr+ tf)/2-1]ns should be added to the parameter. 

•!Mfiliii" ELECTRONICS 

I --_ 7__81 ~:••.i•········· 
>·· .>. : ........... 

ii.-;4" .·: :::• 

•·•Ill!; •• / ~if< > '-'?'. · ..•. I·•··. •• 
·.·:•·. z .::·. . :L:• :•: 

12 
1000 ns 1 

15 

8 
ns 1, 2 

8 

3 
ns 2 

3 

4 ns 3 

4 ns 3 

3 ns 3 

1 ns 3 

1 ns 2 

8 
ns 

8 
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FREQUENCY vs. AC PARAMETER RELATIONSHIP TABLE 

KMM366S424AT-G8 (Unit : number of clock) 

125MHz (8.0ns) 3 9 6 3 2 3 

100MHz (10.0ns) 3 7 5 2 2 2 

83MHz (12.0ns) 2 6 4 2 2 2 

75MHz (13.0ns) 2 6 4 2 2 2 

66MHz (15.0ns) 2 5 4 2 2 2 

KMM366S424AT-GO (Unit : number of clock) 

f _ .. >L_ .. >,. >. ... < ••.. ~ L) · f,M~ > ~;:. <• <.? ·~-
......... ,.., ... ....... /cc;;-- .. /•••· 

1. ":'.'<::"":'.')? .... 
····· 2 

~ ~ i>_l> __ _) ~? ts ..... ~ 
... ...... //. / •••••• 

. .... 
;::::. • '•.I>. 

. .... .. 
100MHz (10.0ns) 3 8 5 3 2 3 1 1 1 

83MHz (12.0ns) 3 7 5 2 2 2 1 1 1 

75MHz (13.0ns) 2 6 4 2 2 2 1 1 1 

66MHz (15.0ns) 2 6 4 2 2 2 1 1 1 

60MHz (16.?ns) 2 5 3 2 2 2 1 1 1 

KMM366S424AT-G2 (Unit : number of clock) 

83MHz (12.0ns) 3 8 5 3 2 3 

75MHz (13.0ns) 3 7 5 2 2 2 

66MHz (15.0ns) 2 6 4 2 2 2 

60MHz (16.?ns) 2 6 4 2 2 2 

50MHz (20.0ns) 2 5 3 2 2 2 

•'Mfillii" ELECTRONICS 
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KMM366S424A T NEW JEDEC SCRAM MODULE 

SIMPLIFIED TRUTH TABLE 
:> - -~:'.~ "''~ t'?~\~ ::> 

Register Mode Register Set H x L L L L x OP CODE 1, 2 

Auto Refresh H 3 
H I---- L L L H x x t---

Entry L 3 
Refresh Self 

Refresh L H H H 3 
Exit L H x x t---

H x x x 3 

Bank Active & Row Addr. H x L L H H x v Row Address 

Read& Auto Precharge Disable L Column 4 
Column Address H x L H L H x v Address t---

Auto Precharge Enable H (Ao-A1) 4,5 

Write & Auto Precharge Disable L Column 4 
Column Address H x L H L L x v Address t---

Auto Precharge Enable H (Ao-A1) 4, 5 

Burst Stop H x L H H L x x 6 

Bank Selection v L 
Precharge H x L L H L x x t---

All Banks x H 

H x x x 
Clock Suspend or Entry H L x t---

Active Power Down L v v v x 
t---

Exit L H x x x x x 
H x x x 

Entry H L x I---

L H H H 
Precharge Power Down Mode x t---

H x x x 
Exit L H x t---

L v v v 
DQM H x v x 7 

H J x J x x 
No Operation Command H x 

L ] H ] 
x x t---

H H 

(V=Valid, X=Don' t Care, H=Logic High, L=Logic Low) 

Note : 1. OP Code : Operand Code 
Ao - A11 & BAo - BA1 : Program keys. (@MRS) 

2. MRS can be issued only at all banks precharge state. 
A new command can be issued after 2 clock cycles of MRS. 

3. Auto refresh functions are as same as CBR refresh of DRAM. 
The automatical precharge without row precharge command is meant by "Auto". 
Auto/self refresh can be issued only at all banks precharge state. 

4. BAo - BA1 : Bank select addresses. 
If both BAo and BA1 are "Low'' at read, write, row active and precharge, bank A is selected. 
If both BAo is "Low" and BA1 is "High" at read, write, row active and precharge, bank B is selected. 
If both BAo is "High" and BA1 is "Low'' at read, write, row active and precharge, bank C is selected. 
If both BAo and BA1 are "High" at read, write, row active and precharge, bank Dis selected. 
If A10/AP is "High" at row precharge, BAo and BA1 is ignored and all banks are selected. 

5. During burst read or write with auto precharge, new read/write command can not be issued. 
Another bank read/write command can be issued after the end of burst. 
New row active of the assoiated bank can be issued at tRP after the end of burst. 

6. Burst stop command is valid at every burst length. 
7. DQM sampled at positive going edge of a CLK and masks the data-in at the very CLK (Write DQM latency is 0), 

but makes Hi-Z state the data-out of 2 CLK cycles after. (Read DQM latency is 2) 

4J:fafiiiii> 
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KMM366S424A T 

PACKAGE DIMENSIONS 

.118DIA± .004 
(3.000DIA±.100) 

0.350 
(8.890) 

0.250 
(6.350) 

1.450 
.450 (36.830) 
(11.430) 

5.250 
(133.350) 

4.550 
(115.57) 

NEW JEDEC SDRAM MODULE 

0.054 
(1.372) 

2.150 
(54.61) 

Units : Inches (millimeters) 

R0.079 
(R 2.000) 

0.157±0.004 
(4.000 ± 0.100) 

0.120Max 

Ulllllill Ul!llllll!llll!l!llll!fllllllllll U 1111111111111111111111111111111111111111111111 

o~ ~ j ~·:·:::::::::.::: (3.048Max) 

0.250 
(6.350) •1 

Detail A 

0.123±.oos 
(3.125± .125) 

0.079±.004 
(2.000 ± .100) 

Tolerances : ± .005(.13) unless otherwise specified 

The used device is 4Mx16 SDRAM, TSOP 
SDRAM Part No. : KM416S4030AT 

eV.iiiiii• 
ELECTRONICS 

0.250 
1
• (6.350) •1 

0.123±.005 
(3.125 ± .125) 

0.079±.004 
(2.000 ± .100) 

Detail B 

8 4lO 
N C! 
ci !!?.. :;:: 

_JI 0.050±0.0039 
1

4 

(1.270±0.10) 

0.050 
(1.270) 

Detail C 
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KMM366S803A T NEW JEDEC SCRAM MODULE 

KMM3665803A T SDRAM DIMM 
8Mx64 SDRAM DIMM based on 8Mx8, 2Banks, 4K Refresh, 3.3V Synchronous DRAMs with SPD 

GENERAL DESCRIPTION 
The Samsung KMM366SB03AT is a BM bit x 64 Synchronous 

Dynamic RAM high density memory module. The Samsung 

KMM366SB03AT consists of eight CMOS BM x B bit with 2banks 

Synchronous DRAMs in TSOP-11 400mil package and a 1 K or 

2K EEPROM in 8-pin SOP package on a 16B-pin glass-epoxy 

substrate. Two 0.1 uF decoupling capacitors are mounted on the 

printed circuit board in parallel for each SDRAM. The 

KMM366S803AT is a Dual In-line Memory Module and is 

intended for mounting into 16B-pin edge connector sockets. 

Synchronous design allows precise cycle control with the use of 

system clock. 1/0 transactions are possible on every clock cycle. 

Range of operating frequencies, programmable latencies allows 

the same device to be useful for a variety of high bandwidth, 

high performance memory system applications. 

PIN CONFIGURATIONS (Front Side I Back Side) 
Pin Front Pin Front Pin Front Pin Back Pin Back 

1 Vss 29 DQM1 57 D018 85 Vss 113 DOM5 
2 DOO 30 cso 58 D019 86 D032 114 *CS1 
3 D01 31 DU 59 Voo 87 D033 115 RAS 
4 D02 32 Vss 60 D020 88 D034 116 Vss 
5 D03 33 AO 61 NC B9 D035 117 A1 
6 Voo 34 A2 62 *VREF 90 Voo 118 A3 
7 D04 35 A4 63 *CKE1 91 D036 119 AS 
B D05 36 A6 64 Vss 92 D037 120 A7 
9 D06 37 AB 65 D021 93 D038 121 A9 
10 DO? 38 A10/AP 66 D022 94 D039 122 BAO 
11 DOB 39 "BA1 67 D023 95 D040 123 A11 
12 Vss 40 Voo 6B Vss 96 Vss 124 Voo 
13 D09 41 Voo 69 D024 97 D041 125 CLK1 
14 0010 42 CLKO 70 D025 9B DQ42 126 A12 
15 D011 43 Vss 71 D026 99 D043 127 Vss 
16 D012 44 DU 72 D027 100 D044 128 CKEO 
17 D013 45 CS2 73 VDD 101 D045 129 *CS3 
18 Voo 46 DOM2 74 D02B 102 Voo 130 DOM6 
19 D014 47 DOM3 75 D029 103 D046 131 DOM? 
20 D015 48 DU 76 DQ30 104 DQ47 132 *A13 
21 *CBO 49 Voo 77 DQ31 105 *CB4 133 VDD 
22 *CB1 50 NC 78 Vss 106 *CB5 134 NC 
23 Vss 51 NC 79 *CLK2 107 Vss 135 NC 
24 NC 52 *CB2 BO NC 10B NC 136 *CB6 
25 NC 53 *CB3 B1 NC 109 NC 137 *CB? 
26 Voo 54 Vss B2 **SDA 110 Voo 138 Vss 
27 WE 55 DQ16 83 **SCL 111 CAS 139 DQ4B 
28 DQMO 56 DQ17 84 Voo 112 DQM4 140 DQ49 

FEATURE 
• Performance range 

KMM366S803AT-GB 

KMM366S803AT-GO 

KMM366S803A T-G2 

• Burst Mode Operation 

Max Freq. (Speed) 

125MHz (Bns) 

100MHz (10ns) 

B3MHz (12ns) 

• Auto & Self Refresh Capability (4096 cycles / 64ms) 

• LVTTL compatible inputs and outputs 

• Single 3.3V±0.3V power supply 

• WCBR cycle with address key programs 

Latency (Access from column address) 

Burst Length ( 1, 2, 4, 8 & Full page) 

Data Scramble (Sequential & Interleave) 

• All inputs are sampled at the positive going edge of the 

system clock 

• Serial Presence Detect with EEPROM 

• PCB: Height{1,000mil), double sided component 

PIN NAMES 
.. · 

Pin Back PirfNarne Function .c: 

cc 
..:::.. 

141 D050 
AO-A12 Address Input (multiplexed) 

142 D051 
143 Voo 
144 D052 
145 NC 
146 *VREF 
147 NC 
148 Vss 
149 D053 
150 D054 
151 D055 
152 Vss 
153 D056 
154 D057 
155 D058 
156 D059 
157 Voo 
15B D060 
159 D061 
160 DQ62 
161 DQ63 
162 Vss 
163 *CLK3 
164 NC 
165 **SAO 
166 *"SA1 
167 **SA2 
16B Voo 

BAO Select Bank 

DQO -DQ63 Data Input I Output 

CLKO-CLK1 Clock Input 

CKEO Clock Enable Input 

CSO, CS2 Chip Select Input 

RAS Row Address Storbe 

CAS Column Address Strobe 

WE Write Enable 

DQM0-7 DQM 

Voo Power Supply (3.3V) 

Vss Ground 

*VREF Power Supply for Reference 

**SDA Serial Data 1/0 

**SCL Serial Clock 

**SA0-2 Address in EEPROM 

DU Don' t use 

NC No Connection 

* These pins are not used in this module. 
** These pins should be NC in the system 

which does not support SPD. 

. 

SAMSUNG ELECTRONICS CO., Ltd. reserves the right to change products and specifications without notice. 

•111i'¥11iii' ELECTRONICS 
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KMM366S803A T NEW JEDEC SDRAM MODULE 

PIN CONFIGURATION DESCRIPTION 
>< ri~.:.::•: : \< ·.·::::,··:· y>:•:•· :••:•:.::'<'.=:•:: ·''· ·:,: ·.>: :.:,. 27 > ?/ il > < :•• ••• , , i I :::.,:/: . : : .... ":~ ,: .. : . ,: . / ? . )2 .<>, : ( :.::: ::::::·. .. :,. ·.::. '::.:. ,·,: .. ::.:. 

CLK System Clock Active on the positive going edge to sample all inputs. 

cs Chip Select Disables or enables device operation by masking or enabling all inputs except 
CLK, CKE and DQM 

Masks system colck to freeze operation from the next clock cycle. 

CKE Clock Enable 
CKE should be enabled at least one cycle prior to new command. 
Disable input buffers for power down in standby. 
CKE should be enabled 1 CLK+tss prior to valid command. 

AO-A12 Address 
Row I column addresses are multiplexed on the same pins. 
Row address: RAO - RA12, column address: CAO - CAB 

BAO Bank Select Address 
Selects bank to be activated during row address latch time. 
Selects bank for read/write during column address latch time. 

RAS Row Address Strobe 
Latches row addresses on the positive going edge of the CLK with RAS low. 
Enables row access & precharge. 

CAS Column Address Strobe 
Latches column addresses on the positive going edge of the CLK with CAS low. 
Enables column access. 

WE Write Enable 
Enables write operation and row precharge. 
Latches data in starting from CAS, WE active. 

DQM0-7 Data Input/Output Mask 
Makes data output Hi-Z, tsHz after the colck and masks the output. 
Blocks data input when DQM active. (Byte masking) 

DQ0-63 Data Input/Output Data inputs/outputs are multiplexed on the same pins. 

VooNss Power Supply/Ground Power and ground for the input buffers and the core logic. 

e1MfiiiiliP 
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KMM3665803A T NEW JEDEC SCRAM MODULE 

FUNCTIONAL BLOCK DIAGRAM 

CSOD-------------------------, 
DQMO 

DQO 
DQ1 
DQ2 
DQ3 
DQ4 
DQ5 
DQ6 
DQ? 

DQM1 

DQ8 
DQ9 

DQ10 
DQ11 
DQ12 
DQ13 
DQ14 
DQ15 

DQM CS 

uo 

U1 

OQM4 

0040 
DQ41 
DQ42c 
DQ43 
OQ44 
OQ45 
OQ46 
OQ47 

DQM CS 

U4 

DQM cs 
DQO 
DQ1 
OQ2 U5 
003 
OQ4 
DQ5 
OQ6 
DQ? 

CS2D-----------------------------. 
DQM2 

DQ16 
DQ17 
DQ18 
DQ19 
DQ20 
DQ21 
DQ22 
DQ23 

U2 

DQM3o-------~~-,__~ 

DQM cs 
DQ24 DQO 
DQ25 DQ1 
DQ26c DQ2 U3 
DQ27 DQ3 
DQ28 DQ4 
DQ29 DQ5 
DQ30 DQ6 
DQ31 r 007 

'-------~ 

AO - An, BAO c lill> SDRAM UO - U? 

RAS c lill> SDRAM UO - U7 

CAS c>------lill> SORAM UO - U7 

WE o lill> SDRAM UO - U7 

CKEO c lill> SORAM UO - U7 

10.Q 
DQn D---\~ Every OQpin of SORAM 

Vooo~-1---1>----------lill> 
Two 0.1 uF Capacitors 

I I per each SDRAM 
Vss o>-----t~t-----~>----------... 

t1Mf1iiii» 
ELECTRONICS 

To all SORAMs 

OQM6 

DQM? 

OQ56 
OQ57 
DQ58 
OQ59 
OQ60 
OQ61 
OQ62 
0063 

cs 

U6 

DQM cs 
DQO 
DQ1 
DQ2 U7 
OQ3 
DQ4 
DQ5 
DQ6 
007 

~UO/U2 
CLK0/1 ~ l U1/U3 
~ t-LU4/U6 

~ U5/U7 

10.Q 
CLK2/3 o----yi~ 

~10pF 
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KMM366S803A T NEW JEDEC SCRAM MODULE 

ABSOLUTE MAXIMUM RATINGS 
. "'' <::::>.:·•:.::·:· .>./ ···> 7" \ 

····· 
······ 

L·:·:·····:< •·L 22 ••••. 22:>:.:.:::::)<:.:.:.:•:<:.:.: ••• ••··•••••• .•.. /·•·•. 
Voltage on any pin relative to Vss VIN, VouT -1.0-4.6 v 
Voltage on Voo supply relative to Vss Voo, Vooa -1.0-4.6 v 
Storage temperature TsTG -55 - +150 ·c 
Power dissipation Po 8 w 
Short circuit current los 50 mA 

Note : Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are exceeded. 
Functional operation should be restricted to recommended operating condition. 
Exposure to higher than recommended voltage for extended periods of time could affect device reliability. 

DC OPERA TING CONDITIONS AND CHARACTERISTICS 
Recommended operating conditions (Voltage referenced to Vss = OV, TA = 0 to 70 'C) 

I<.. ..... ·~ ./ ······· .·.:: I> >> .\,··/•• >> /~ }/ < ·I 
.__l\•···~'"T.·:~ 

···•·• >> 
~'. .• ... > r>·····}l"'.·2_ £ ·~ ./. <· 12'£'"Z'2 ···:>1 

Supply voltage VDD 3.0 3.3 3.6 v 
Input high votlage VIH 2.0 3.0 Voo+0.3 v 1 

Input low voltage VIL -0.3 0 0.8 v 2 

Output high voltage VoH 2.4 - - v IOH =-2mA 

Output low voltage VOL - - 0.4 v loL = 2mA 

Input leakage current Ill -40 - 40 uA 3 

Output leakage current IOL -5 - 5 uA 4 

Note : 1. VIH (max) = 4.6V AC for pulse width :S 1 Ons acceptable. 
2. VIL (min)= -1.5V AC for pulse width s 10ns acceptable. 
3. Any input OV :S VIN :S Voo + 0.3V, all other pins are not under test= OV 
4. Dout is disabled, OV s VouT s Voo 

CAPACITANCE (TA= 25·c, t = 1MHz) 

Input capacitance (Ao - A12, BAO) CIN1 55 pF 

Input capacitance (RAS, CAS, WE) CIN2 55 pF 

Input capacitance (CKEO) CIN3 55 pF 

Input capacitance (CLKO - CLK1) CIN4 40 pF 

Input capacitance (CSO, CS2) CIN5 35 pF 

Input capacitance (DQMO - DQM7) CIN6 20 pF 

Data input/output capacitance (DQO - DQ63) COUT 20 pF 

•tMHliii" ELECTRONICS 
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KMM366S803AT NEW JEDEC SCRAM MODULE 

DC CHARACTERISTICS 
(Recommended operating condition unless otherwise noted, TA= 0 to 70°C) 

Operating Current 
(One Bank Active) 

Precharge Standby Current 
in power-down mode 

Precharge Standby Current 
in non power-down mode 

Active Standby Current 
in power-down mode 

Active Standby Current 
in non power-down mode 
(One Bank Active) 

Operating Current 
(Burst Mode) 

Refresh Current 

Self Refresh Current 

lcc1 

lcc2P 

lcc2PS 

lcc2N 

lcc2NS 

ICC3P 

lcc3PS 

lcc3N 

lcc3NS 

ICC4 

Ices 

Ices 

Note : 1. Measured with outputs open. 

2. Refresh period is 64ms. 

•tiMfillii> 
ELECTRONICS 

Burst Length =1 
tRc2tRc(min) 
loL= O mA 

CKE~VIL(max), tee= 15ns 

CKE & CLK~VIL(max), tee= 00 

CKE2V1H(min), CS2V1H(min), tee= 15ns 
Input signals are changed one time during 30ns 

CKE2VIH(min), CLK~VIL(max), tee=()() 
Input signals are stable 

CKE~VIL(max), tee= 15ns 

CKE & CLK~VIL(max), tee= 00 

CKE2VIH(min), CS2VIH(min), tee= 15ns 
Input signals are changed one time during 30ns 

CKE2V1H(min), CLK~VIL(max), tee= 00 

Input signals are stable 

loL = 0 mA 3 
Page Burst 
2 Banks activated 
tcco = 2CLKs 2 

tRc2tRc(min) 

CKE~0.2V 

·.·· 

Note 

1,000 880 720 mA 

16 
mA 

16 

240 

mA 

160 

48 
mA 

48 

320 mA 

200 mA 

1,360 1,080 920 

mA 1 
920 840 760 

1,440 mA 2 

12 mA 
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KMM366S803A T NEW JEDEC SDRAM MODULE 

AC OPERATING TEST CONDITIONS (Voo= 3.3V±0.3V, TA= Oto 7o·c) 

I<:/: : :/::: .<:: .·/::>::: 
:/ :::: 

AC Input levels (VIHNIL) 2.4 / 0.4 v 
Input timing measurement reference level 1.4 v 
Input rise and fall time tr/tf=1/1 ns 

Output timing measurement reference level 1.4 v 
Output load condition See Fig. 2 

3.3V 

1200.Q 

r--··v 
< 50.Q 

VOH (DC) = 2.4V, loH = -2mA 
Output ( >----------- - - - - - - .. VOL (DC) = 0.4V, IOL = 2mA 

870Qy50pF 

(Fig. 1) DC Output Load Circuit 

Output o--(ili[illj~~~lfilW-1 

(Fig. 2) AC Output Load Circuit 

OPERATING AC PARAMETER (AC operating conditions unless otherwise noted) 

Row active to row active delay tRRD(min) 16 20 24 ns 

RAS to CAS delay tRCD(min) 20 24 26 ns 

Row precharge time tRP(min) 20 24 26 ns 

tRAS(min) 48 50 60 ns 
Row active time 

tRAS(max) 100 us 

@Operation tRC(min) 70 80 90 ns 
Row cycle time 

@Auto refresh tRFC(min) 80 80 90 ns 

Last data in to new col. address delay tCDL(min) CLK 

Last data in to row precharge tRDL(min) CLK 

Last data in to burst stop tBOL(min) CLK 

Col. address to col. address delay tCCD(min) CLK 

Number of valid CAS latency=3 2 

output data 
ea 

CAS latency=2 

Note : 1. The minimum number of clock cycles is determined by dividing the minimum time required with clock cycle time, 

and then rounding off to the next higher integer. 

2. Minimum delay is required to complete write. 

3. All parts allow every cycle column address change. 

4. In case of row precharge interrupt, auto precharge and read burst stop. 

5. A new command may be given tRFC after self refresh exit. 

dtnfiliii" 
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1, 5 

2 

2 

2 

3 

4 
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KMM366S803A T NEW JEDEC SDRAM MODULE 

AC CHARACTERISTICS (AC operating conditions unless otherwise noted) 

Refer to the individual component, not the whole module. 
-,,-

i.' I/ .• .a 
····· 

~10 
I> Parameter Symbol 

~ __{_ __::_ 

---

Min .· .. LMCI){ Min 

CAS latency=3 8 10 
CLK cycle time tee 1000 

CAS latency=2 12 13 

CLK to valid CAS latency=3 6 
output delay 

tsAe 
CAS latency=2 6 

Output data CAS latency=3 3 3 

hold time 
tOH 

CAS latency=2 3 3 

CLK high pulse width teH 3 3.5 

CLK low pulse width teL 3 3.5 

Input setup time tss 2 2.5 

Input hold time tsH 1 1 

CLK to output in Low-Z tSLZ 1 1 

CLK to output CAS latency=3 6 
in Hi-Z 

tSHZ 
CAS latency=2· 6 

Note: 1. Parameters depend on programmed CAS latency. 

Max 

1000 

7 

7 

7 

7 

2. If clock rising time is longer than 1 ns, (tr/2-0.5)ns should be added to the parameter. 

3. Assumed input rise and fall time (tr & tf)=1 ns. 

If tr & tf is longer than 1 ns, transient time compensation should be considered, 

i.e., [(tr+ tf)/2-1]ns should be added to the parameter. 

4t:f:l:f1iiii> 
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42 
~ Unit Note 1•·: 

Min "'-L~~ l .·• 
-

12 
1000 ns 1 

15 

8 
ns 1, 2 

8 

3 
ns 2 

3 

4 ns 3 

4 ns 3 

3 ns 3 

1 ns 3 

1 ns 2 

8 
ns 

8 

~5_9 
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KMM366S803A T NEW JEDEC SDRAM MODULE 

FREQUENCY vs. AC PARAMETER RELATIONSHIP TABLE 

KMM366S803AT- GS (Unit : number of clock) 

125MHz (B.Ons) 3 9 6 3 2 3 

100MHz (10.0ns) 3 7 5 2 2 2 

83MHz (12.0ns) 2 6 4 2 2 2 

75MHz (13.0ns) 2 6 4 2 2 2 

66MHz (15.0ns) 2 5 4 2 2 2 

KMM366S803AT- GO (Unit : number of clock) 

100MHz (10.0ns) 3 8 5 3 2 3 

83MHz (12.0ns) 3 7 5 2 2 2 

75MHz (13.0ns) 2 6 4 2 2 2 

66MHz (15.0ns) 2 6 4 2 2 2 

60MHz ( 16.?ns) 2 5 3 2 2 2 

KMM366S803AT- G2 (Unit: number of clock) 

I 
.~ .... · •·· .. ·.·.CAS t~c~ I >tRP .•· 7 

I tMs t~RD .. 1 tRCO "'-JCCD tcoL tRDL 

I< Frequsncy "'- L·•·.•··:..;;;:. 
·.I t..atenc::y C 6ons 

~ 7 

····· 

90ns ·. 

~~21;lns > 24ns !'-'- 26t)$ 12ris 12ns 
.. :·. 

12ns 

83MHz (12.0ns) 3 8 5 3 2 3 

75MHz (13.0ns) 3 7 5 2 2 2 

66MHz (15.0ns) 2 6 4 2 2 2 

60MHz (16.?ns) 2 6 4 2 2 2 

50MHz (20.0ns) 2 5 3 2 2 2 

tJMfilliliP 
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KMM366S803A T NEW JEDEC SDRAM MODULE 

SIMPLIFIED TRUTH TABLE --··········. ~· :;c,~.i ~ 
s ?:JS , __ t >> )y :.•: ;;.;.:'. 

s - .. ••:••/·. ···/_ • 
} >f k~ 

I { c •:.:>:<.}. •:I ······::::_: 

Register Mode Register Set H x L L L L x OPCODE 1, 2 

Auto Refresh H 3 
H 1-----1 L L L H x x t----

Entry L 3 
Refresh Self 

Refresh L H H H 3 
Exit L H x x I---

H x x x 3 

Bank Active & Row Addr. H x L L H H x v Row Address 

Read& Auto Precharge Disable L Column 4 
Column Address H x L H L H x v Address I---

Auto Precharge Enable H (Ao-Ae) 4, 5 

Write & Auto Precharge Disable L Column 4 
Column Address H x L H L L x v Address I---

Auto Precharge Enable H (Ao-Ae) 4, 5 

Burst Stop H x L H H L x x 6 

Bank Selection v L 
Precharge H x L L H L x x I---

Both Banks x H 

H x x x 
Clock Suspend or Entry H L x I---

Active Power Down L v v v x 
I---

Exit L H x x x x x 
H x x x 

Entry H L x I---
L H H H 

Precharge Power Down Mode x I---
H x x x 

Exit L H x I---
L v v v 

DOM H x v x 7 

H x x x 
No Operation Command H x x x I---

L H H H 

(V=Valid, X=Don' t Care, H=Logic High, L=Logic Low) 

Note : 1. OP Code : Operand Code 

Ao -A12, BAo: Program keys. (@MRS) 

2. MRS can be issued only at both banks precharge state. 

A new command can be issued after 2 CLK cycles of MRS. 

3. Auto refresh functions are as same as CBR refresh of DRAM. 

The automatical precharge without row precharge command is meant by "Auto". 

Auto/self refresh can be issued only at both banks precharge state. 

4. BAo : Bank select address. 

If "Low'' at read, write, row active and precharge, bank A is selected. 

If "High" at read, write, row active and precharge, bank B is selected. 

If A10/AP is "High" at row precharge, BAo is ignored and both banks are selected. 

5. During burst read or write with auto precharge, new read/write command can not be issued. 

Another bank read/write command can be issued after the end of burst. 

New row active of the assoiated bank can be issued at tRP after the end of burst. 

6. Burst stop command is valid at every burst length. 

7. DOM sampled at positive going edge of a CLK masks the data-in at the very CLK (Write DOM latency is 0), 

but makes Hi-Z state the data-out of 2 CLK cycles after. (Read DOM latency is 2) 

•1Mfiiiii> 
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PACKAGE DIMENSIONS 

.118DIA± .004 
(3.000DIA ± .100) 

0.350 
(8.890) 

0.250 
(6.350) 

1.450 
.450 (36.830) 
(11.430) 

5.250 
(133.350) 

5.014 
(127.350) 

4.550 
(115.57) 

NEW JEDEC SDRAM MODULE 

Units : Inches (millimeters) 

0.054 R 0.079 

(1.372) (R 2.000) 

0.157±0.004 
(4.000±0.100) 

0.250 
(6.350) 

2.150 
(54.61) 

0.170Max 

I ol unnnn v11111111111111111111111111111111v11111111·11~111-111-11-111-111~11~1111·1·1~111~111~11~111~111~0·! 1 
2~-~l~t ~ - - 5 

~I]·.·•::•.::.:·:· ::•·:···:.·:···::•:•:.~ (4.318Max) 
8 CX) 
N ~ 
c:i !£, 

0.250 
(6.350) •1 

Detail A 

0.123±.005 
(3.125±.125) 

0.079±.004 
(2.000 ± .100) 

Tolerances:± .005(.13) unless otherwise specified 

The used device is 8Mx8 SDRAM, TSOP 
SDRAM Part No.: KM48S8020AT 

tt:!:l.fi@" 
ELECTRONICS 

0.250 
I" (6.350) •1 

0.123±.005 
(3.125±.125) 

0.079±.004 
(2.000 ± .100) 

Detail B 

_J 1~ 0.050 ± 0.0039 
I (1.210±0.10) 

1 
0.039 ± .002 

(1.000±.050) 

D 0.010Max 
--t-~'F-==-=rf (0.250 Max) 

0.050 
(1.270) 

Detail C 

362 



KMM366S823A T NEW JEDEC SDRAM MODULE 

KMM366S823AT SDRAM DIMM 
8Mx64 SDRAM DIMM based on 8Mx8, 4Banks, 4K Refresh, 3.3V Synchronous DRAMs with SPD 

GENERAL DESCRIPTION 
The Samsung KMM366S823AT is a 8M bit x 64 Synchronous 

Dynamic RAM high density memory module. The Samsung 

KMM366S823AT consists of eight CMOS 8M x 8 bit with 4banks 

Synchronous DRAMs in TSOP-11 400mil package and a 1 K or 

2K EEPROM in 8-pin SOP package on a 168-pin glass-epoxy 

substrate. Two 0.1 uF decoupling capacitors are mounted on the 

printed circuit board in parellel for each SDRAM. The 

KMM366S823AT is a Dual In-line Memory Module and is 

intended for mounting into 168-pin edge connector sockets. 

Synchronous design allows precise cycle control with the use of 

system clock. 1/0 transactions are possible on every clock cycle. 

Range of operating frequencies, programmable latencies allows 

the same device to be useful for a variety of high bandwidth, 

high performance memory system applications. 

PIN CONFIGURATIONS (Front Side I Back Side) 
Pin Front Pin Front Pin Front Pin Back Pin Back 

1 Vss 29 DOM1 57 D018 85 Vss 113 DOM5 
2 DOO 30 cso 58 D019 86 D032 114 *CS1 
3 D01 31 DU 59 Voo 87 D033 115 RAS 
4 D02 32 Vss 60 D020 88 D034 116 Vss 
5 D03 33 AO 61 NC 89 D035 117 A1 
6 Voo 34 A2 62 *VREF 90 Voo 118 A3 
7 D04 35 A4 63 *CKE1 91 D036 119 A5 
8 D05 36 A6 64 Vss 92 D037 120 A7 
9 D06 37 A8 65 D021 93 D038 121 A9 

10 D07 38 A10/AP 66 D022 94 D039 122 BAO 
11 D08 39 BA1 67 D023 95 D040 123 A11 
12 Vss 40 Voo 68 Vss 96 Vss 124 Voo 
13 D09 41 Voo 69 D024 97 DQ41 125 CLK1 
14 D010 42 CLKO 70 D025 98 DQ42 126 *A12 
15 D011 43 Vss 71 DQ26 99 DQ43 127 Vss 
16 DQ12 44 DU 72 DQ27 100 DQ44 128 CKEO 
17 DQ13 45 CS2 73 Voo 101 DQ45 129 *CS3 
18 Voo 46 DOM2 74 DQ28 102 Voo 130 DQM6 
19 DQ14 47 DQM3 75 DQ29 103 DQ46 131 DOM7 
20 D015 48 DU 76 D030 104 DQ47 132 *A13 
21 *CBO 49 Voo 77 DQ31 105 *CB4 133 Voo 
22 *CB1 50 NC 78 Vss 106 *CB5 134 NC 
23 Vss 51 NC 79 *CLK2 107 Vss 135 NC 
24 NC 52 *CB2 80 NC 108 NC 136 *CB6 
25 NC 53 *CB3 81 NC 109 NC 137 *CB? 
26 Voo 54 Vss 82 **SDA 110 Voo 138 Vss 
27 WE 55 DQ16 83 **SCL 111 CAS 139 DQ48 
28 DQMO 56 DQ17 84 Voo 112 DQM4 140 DQ49 

FEATURE 
• Performance range 

KMM366S823AT-G8 

KMM366S823AT-GO 

KMM366S823AT-G2 

• Burst Mode Operation 

Max Freq. {Speed) 

125MHz (8ns) 

100MHz (10ns) 

83MHz (12ns) 

• Auto & Self Refresh Capability (4096 cycles I 64ms) 

• LVTTL compatible inputs and outputs 

• Single 3.3V±0.3V power supply 

• WCBR cycle with address key programs 

Latency (Access from column address) 

Burst Length (1, 2, 4, 8 & Full page) 

Data Scramble (Sequential & Interleave) 

• All inputs are sampled at the positive going edge of the 

system clock 

• Serial Presence Detect with EEPROM 

• PCB: Height{1,000mil}, double sided component 

PIN NAMES 
Pin Back PlriN~me> .. ··· FLiOC.tion 

·• 

141 D050 
AO -A11 Address Input (multiplexed) 

142 D051 
143 Voo 
144 D052 
145 NC 
146 *VREF 
147 NC 
148 Vss 
149 D053 
150 D054 
151 D055 
152 Vss 
153 DQ56 
154 D057 
155 D058 
156 DQ59 
157 Voo 
158 D060 
159 DQ61 
160 DQ62 
161 DQ63 
162 Vss 
163 *CLK3 
164 NC 
165 **SAO 
166 **SA1 
167 **SA2 
168 Voo 

BAO - BA1 Select Bank 

000-0063 Data Input I Output 

CLKO - CLK1 Clock Input 

CKEO Clock Enable Input 

CSO, CS2 Chip Select Input 

RAS Row Address Storbe 

CAS Column Address Strobe 

WE Write Enable 

DOM0-7 DOM 

Voo Power Supply (3.3V) 

Vss Ground 

*VREF Power Supply for Reference 

**SDA Serial Data 1/0 

**SCL Serial Clock 

**SAO -2 Address in EEPROM 

DU Don' t use 

NC No Connection 

* These pins are not used in this module. 
** These pins should be NC in the system 

which does not support SPD. 

SAMSUNG ELECTRONICS CO., Ltd. reserves the right to change products and specifications without notice. 
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KMM366S823A T NEW JEDEC SDRAM MODULE 

PIN CONFIGURATION DESCRIPTION 

IT· /) ili:.. •9B<· ·>••••·>··· ·< < <. . < <. •-<·>·< < ?· < . . } 
CLK System Clock Active on the positive going edge to sample all inputs. 

cs Chip Select Disables or enables device operation by masking or enabling all inputs except 
CLK, CKE and DQM 

Masks system colck to freeze operation from the next clock cycle. 

CKE Clock Enable 
CKE should be enabled at least one cycle prior to new command. 
Disable input buffers for power down in standby. 
CKE should be enabled 1 CLK+tss prior to valid command. 

AO -A11 Address 
Row I column addresses are multiplexed on the same pins. 
Row address : RAO - RA 11, column address : CAO - CAB 

BAO-BA1 Bank Select Address 
Selects bank to be activated during row address latch time. 
Selects bank for read/write during column address latch time. 

RAS Row Address Strobe 
Latches row addresses on the positive going edge of the CLK with RAS low. 
Enables row access & precharge. 

CAS Column Address Strobe 
Latches column addresses on the positive going edge of the CLK with CAS low. 
Enables column access. 

WE Write Enable 
Enables write operation and row precharge. 
Latches data in starting from CAS, WE active. 

DQM0-7 Data Input/Output Mask 
Makes data output Hi-Z, tsHZ after the colck and masks the output. 
Blocks data input when DQM active. (Byte masking) 

DQ0-63 Data Input/Output Data inputs/outputs are multiplexed on the same pins. 

VooNss Power Supply/Ground Power and ground for the input buffers and the core logic. 

tt:f:I: HIUI" ELECTRONICS 
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FUNCTIONAL BLOCK DIAGRAM 

cso 
DQMO 

DQM cs 
DQO 
DQ1r 
DQ2 uo 
DQ3 
DQ4 
DQ5 
DQ6 
DQ? 

DQM1r 

DQM cs 
DQ8 DQO 
DQ9 DQ1 

0010 DQ2 U1 
0011 c DQ3 
DQ12o DQ4 
DQ13 DQ5 
DQ14 DQ6 
DQ15 DQ7 

CS2 
DQM2 

DQM cs 
DQ16 DQO 
DQ17 DQ1 
DQ18 c DQ2 U2 
DQ19( DQ3 
DQ20 DQ4 
DQ21 DQ5 
DQ22 DQ6 
DQ23 DQ? 

DQM3 C>-----

DQM cs 
DQ24 DQO 
DQ25 DQ1 
DQ26 DQ2 U3 
DQ27 DQ3 
DQ28 DQ4 
DQ29o DQ5 
DQ30, DQ6 
0031, DQ? 

AO - An, BAO & 1 o>------IJI. SDRAM UO - U7 

RAS o IJll. SDRAM UO - U7 

CAS o IJll. SDRAM UO - U7 

WE o IJll. SDRAM UO - U7 

CKEO o IJll. SDRAM UO - U7 

10.Q 
DQn o----JV\~ Every DQpin of SDRAM 

Voo or---1-1--------IJI. 
Two 0.1 uF Capacitors 

I I per each SDRAM 
Vssc~------il~t--~~---------· 

tt:!:i:Hiiii• 
ELECTRONICS 

To all SDRAMs 

NEW JEDEC SDRAM MODULE 

DQM4 

DQM cs 
DQ32 
DQ33 
DQ34 U4 
DQ35, 
DQ36 
DQ37 
DQ38 
DQ39 

DQM5 

cs 

us 

DQM6 

cs 

U6 

~UO/U2 
CLK0/1 ~ u1iu3 

,~~U4/U6 
10.Q U5/U7 

10.Q 
CLK2/3 o--J~ 

~10pF 
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ABSOLUTE MAXIMUM RATINGS 

Voltage on any pin relative to Vss VIN, VoUT -1.0-4.6 v 
Voltage on Voo supply relative to Vss VDD, VDDQ -1.a-4.6 v 
Storage temperature TSTG -55 - +150 ·c 

Power dissipation Po 8 w 
Short circuit current las 50 mA 

Note: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are exceeded. 
Functional operation should be restricted to recommended operating condition. 
Exposure to higher than recommended voltage for extended periods of time could affect device reliability. 

DC OPERATING CONDITIONS AND CHARACTERISTICS 
Recommended operating conditions (Voltage referenced to Vss = OV, TA= 0 to 70°C) 

Supply voltage Voo 3.0 3.3 3.6 v 
Input high votlage VIH 2.0 3.0 Voo+0.3 v 
Input low voltage VIL -0.3 0 0.8 v 2 

Output high voltage VoH 2.4 v loH =-2mA 

Output low voltage Vol 0.4 v loL = 2mA 

Input leakage current Ill -40 40 uA 3 

Output leakage current IOL -5 5 uA 4 

Note : 1. VIH (max) = 4.6V AC for pulse width s 1 Ons acceptable. 
2. VIL (min) = -1.5V AC for pulse width s 1 Ons acceptable. 
3. Any input av ::;; VIN s VDD + a.3V, all other pins are not under test= av 
4. Dout is disabled, OV s VouT s Voo 

CAPACITANCE (TA= 25·c, f= 1MHz) 

Input capacitance (Ao -A11, BAO - BA1) CIN1 55 pF 

Input capacitance (RAS, CAS, WE) CIN2 55 pF 

Input capacitance (CKEO) CIN3 55 pF 

Input capacitance (CLKO - CLK1) CIN4 40 pF 

Input capacitance (CSO, CS2) CIN5 35 pF 

Input capacitance (DQMO - DQM7) CIN6 20 pF 

Data input/output capacitance (DQO - DQ63) COUT 20 pF 

tl:Ji'itiiiii• 
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DC CHARACTERISTICS 
(Recommended operating condition unless otherwise noted, TA= 0 to 70°C) 

0 11\#~~1.i ··•·· .... ·.·.·. . / 

Parameter 
1.> 

""'-·~. ;..;;_···· ,... • \I·, -....-. ... 
_______:_ ~-""' >? \• ~ > >J<_J_ __ / 

~ 2~ •··•··•· ·····•<<-----< 
Operating Current 

lcc1 
(One Bank Active) 

Precharge Standby Current lcc2P 

in power-down mode lcc2PS 

lcc2N 
Precharge Standby Current 
in non power-down mode 

lcc2NS 

Active Standby Current lcc3P 

in power-down mode lcc3PS 

Active Standby Current lcc3N 

in non power-down mode 
(One Bank Active) lcc3NS 

Operating Current 
ICC4 

(Burst Mode) 

Refresh Current Ices 

Self Refresh Current Ices 

Note : 1. Measured with outputs open. 

2. Refresh period is 64ms. 

dfaf)iiii> 
ELECTRONICS 

Burst Length =1 
tRc2tRc(min) 
IOL = 0 mA 

CKE::;:VIL(max), tee= 15ns 

CKE & CLK~VIL(max), tee= 00 

CKE2V1H(min), CS2VIH(min), tee= 15ns 
Input signals are changed one time during 30ns 

CKE2V1H(min), CLK::;:VIL(max), tee= 00 

Input signals are stable 

CKE::;:V1L(max), tee= 15ns 

CKE & CLK::;: VIL( max), tee= 00 

CKE2VIH(min), CS2V1H(min), tee= 15ns 
Input signals are changed one time during 30ns 

CKE2V1H(min), CLK::;:VIL(max), tee= 00 

Input signals are stable 

loL = O mA 3 
Page Burst 
2 Banks activated 
tcco = 2CLKs 2 

tRc2tRc(min) 

CKE::;:o.2v 

>\ ..... /. 
···•·:..;;..: ·:c·' > 1·\ ·.·.· / ?----

:: .·••"·•······· 1. ,:1;zx·· < ./ 1\ :/ .7... ······ .......... 

1,000 880 720 mA 1 

16 
mA 

16 

240 

mA 

160 

48 
mA 

48 

320 mA 

200 mA 

1,360 1,080 920 

mA 1 
920 840 760 

1,440 mA 2 

12 mA 
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AC OPERATING TEST CONDITIONS (Voo= 3.3V±0.3V, TA= Oto 70"C) 

AC Input levels (VIHNIL) 2.4 / 0.4 

Input timing measurement reference level 1.4 

Input rise and fall time tr/tf=1/1 

Output timing measurement reference level 1.4 

Output load condition See Fig. 2 

J 3.3V 

<: 1200.Q 

v 
v 
ns 

v 

J Vt1=1.4V 

~ 50.Q 1 VoH (DC) = 2.4V, IOH = -2mA 
Output o---;----1-e ------• VoL (DC) = 0.4V, loL = 2mA Output o--€[E]@Q~~§]@-1 

870Q450pF l 50pF 

(Fig. 1) DC Output Load Circuit (Fig. 2) AC Output Load Circuit 

OPERATING AC PARAMETER (AC operating conditions unless otherwise noted) 

Row active to row active delay tRRD(min) 16 20 24 ns 

RAS to CAS delay tRCD(min) 20 24 26 ns 

Row precharge time tRP(min) 20 24 26 ns 

tRAS(min) 48 50 60 ns 
Row active time 

tRAS(max) 100 us 

@Operation tRC(min) 70 80 90 ns 
Row cycle time 

@Auto refresh tRFC(min) 80 80 90 ns 1, 5 

Last data in to new col. address delay tCDL(min) CLK 2 

Last data in to row precharge tRDL(min) CLK 2 

Last data in to burst stop tBDL(min) CLK 2 

Col. address to col. address delay tCCD(min) CLK 3 

Number of valid CAS latency=3 2 

output data 
ea 4 

CAS latency=2 

Note : 1. The minimum number of clock cycles is determined by dividing the minimum time required with clock cycle time, 

and then roundin.g off to the next higher integer. 

2. Minimum delay is required to complete write. 

3. All parts allow every cycle column address change. 

4. In case of row precharge interrupt, auto precharge and read burst stop. 

5. A new command may be given tRFC after self refresh exit. 

•tMHliii" ELECTRONICS 
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AC CHARACTERISTICS (AC operating conditions unless otherwise noted) 

Refer to the individual component, not the whole module. 

[>---- (....... ~ .. J:T< ~ I. _.--:-,,/ 1 c- ES 2I L -·' < - jjit t I< ··.··· ............. / )./ < i> << < ••. i±______::JY2 >· ·12 >< < ......... > --- -- // I ct_._e:< I > · 2 . . >. "-"- .~ f · > > 1<.Mil1 ..... 1
··•··. •·.···•· x .. ······ •··-•· < 1

<' Max< v .> Mall'. lffl'rn L~>I ... l:i. >· 

8 10 
CLK cycle time 

CAS latency=3 
tee 1000 1000 

CAS latency=2 12 13 

CLK to valid CAS latency=3 6 7 
output delay 

tSAe 
CAS latency=2 6 7 

Output data CAS latency=3 3 3 

hold time 
tOH 

CAS latency=2 3 3 

CLK high pulse width teH 3 3.5 

CLK low pulse width teL 3 3.5 

Input setup time tss 2 2.5 

Input hold time tSH 1 1 

CLK to output in Low-Z tSLZ 1 1 

CLK to output CAS latency=3 6 7 
in Hi-Z 

ts HZ 
CAS latency=2 6 7 

Note: 1. Parameters depend on programmed CAS latency. 

2. If clock rising time is longer than 1 ns, (tr/2-0.5)ns should be added to the parameter. 

3. Assumed input rise and fall time (tr & tf)=1 ns. 

If tr & tf is longer than 1 ns, transient time compensation should be considered, 

i.e., [(tr+ tf)/2-1)ns should be added to the parameter. 

•t"iWJliiliJ 
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12 
1000 

15 

8 

8 

3 

3 

4 

4 

3 

1 

1 

8 

8 

i·····7o]I·.•.••·· l)Note···· :.> ••..•. , •. ··• 
.·.:·.· >············ jc: .· 

ns 1 

ns 1, 2 

ns 2 

ns 3 

ns 3 

ns 3 

ns 3 

ns 2 

ns 
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FREQUENCY vs. AC PARAMETER RELATIONSHIP TABLE 

KMM366S823AT- GB (Unit : number of clock) 

I ff·.········· >:• }>{ (// ./ \ //•>·•~c:C···················· ..... ::: .... ) +.or.;;. {<l;;.·.c·~···· > : .\~~~. ) ! . "'-'- ; 
•i 

I r > ··nrr> .:~ :_i:c. · •· .. :·•. · ._,A;;i{<•••: ·...::·:;;::.;;; .. :•• . ·•·I ....... . ·······~ ......... 1 •.. " ·.······-~~·-·. i:...· ..•• : .••.:. • .... 

······ 

...... •.•·: ,, _-:::::;:_ ~ 2 2 '.".~~·~\ . : ()H!:_ 
~····· :· 

I -:_ -:__ 

125MHz (8.0ns) 3 9 6 3 2 3 1 1 1 

100MHz (10.0ns) 3 7 5 2 2 2 1 1 1 

83MHz (12.0ns) 2 6 4 2 2 2 1 1 1 

75MHz (13.0ns) 2 6 4 2 2 2 1 1 1 

66MHz (15.0ns) 2 5 4 2 2 2 1 1 1 

KMM366S823AT- GO (Unit : number of clock) 

100MHz (10.0ns) 3 8 5 3 2 3 

83MHz (12.0ns) 3 7 5 2 2 2 

75MHz (13.0ns) 2 6 4 2 2 2 

66MHz (15.0ns) 2 6 4 2 2 2 

60MHz (16.?ns) 2 5 3 2 2 2 

KMM366S823AT- G2 (Unit: number of clock) 
... ··• 77 ~ --.; 

tRC() _·•······ 

I tct>L .• :·• ·. 

CAS tR.c .··-·~~$ .: ~ tlitP tRRD 
1 

tcqo tRDL 
Frequency t .• -:_;;_ -:__ 

:;._. .·::·.•.··•.·::·. Late(lcy 26f'ls ~I·: 
.. · 

90ns 60M. ?4ri~..c:.: 26ns · ... · 1?1\~ 12ns 12ns 

83MHz (12.0ns) 3 8 5 3 2 3 1 

75MHz (13.0ns) 3 7 5 2 2 2 

66MHz (15.0ns) 2 6 4 2 2 2 

60MHz (16.?ns) 2 6 4 2 2 2 

50MHz (20.0ns) 2 5 3 2 2 2 

d'i'i fjljil IP 
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SIMPLIFIED TRUTH TABLE 

Register Mode Register Set 

Auto Refresh 

Refresh Self 
Entry 

Refresh Exit 

Bank Active & Row Addr. 

Read& 
Column Address 

Write & 
Column Address 

Burst Stop 

Precharge 

Auto Precharge Disable 

Auto Precharge Enable 

Auto Precharge Disable 

Auto Precharge Enable 

Bank Selection 

All Banks 

Clock Suspend or 
Active Power Down 

Entry 

Exit 

Entry 

H x 
H 

H 
L 

L H 

H x 

H x 

H x 

H x 

H x 

H L 

L H 

H L 

L L L L x 

L L L H x 

L H H H x 
H x x x 
L L H H x 

L H L H x 

L H L L x 

L H H L x 

L L H L x 

H x x x x 
L v v v 
x x x x x 
H x x x x 
L H H H 

Precharge Power Down Mode ~---+-----1----1----1----4---+----1------1 
H x x x 

Exit L H x 
L v v v 

DQM H x v 
H x x x 

H x x No Operation Command 
L H H H 

OPCODE 1, 2 

3 
x 

3 

3 
x 

3 

v Row Address 

L Column 4 v Address 

H (Ao-Ae) 4, 5 

L Column 4 v Address 

H (Ao-Ae) 4, 5 

x 
v L 

x 
x H 

x 

x 

x 7 

x 

(V=Valid, X=Don' t Care, H=Logic High, L=Logic Low) 

Note : 1. OP Code : Operand Code 
Ao -A11 & BAo - BA1 : Program keys. (@MRS) 

2. MRS can be issued only at all banks precharge state. 
A new command can be issued after 2 clock cycles of MRS. 

3. Auto refresh functions are as same as CBR refresh of DRAM. 
The automatical precharge without row precharge command is meant by "Auto". 
Auto/self refresh can be issued only at all banks precharge state. 

4. BAo - BA1 : Bank select addresses. 
If both BAo and BA1 are "Low'' at read, write, row active and precharge, bank A is selected. 
If both BAo is "Low'' and BA1 is "High" at read, write, row active and precharge, bank B is selected. 
If both BAo is "High" and BA1 is "Low'' at read, write, row active and precharge, bank C is selected. 
If both BAo and BA1 are "High" at read, write, row active and precharge, bank Dis selected. 
If A10/AP is "High" at row precharge, BAo and BA1 is ignored and all banks are selected. 

5. During burst read or write with auto precharge, new read/write command can not be issued. 
Another bank read/write command can be issued after the end of burst. 
New row active of the assoiated bank can be issued at tRP after the end of burst. 

6. Burst stop command is valid at every burst length. 
7. DQM sampled at positive going edge of a CLK and masks the data-in at the very CLK (Write DQM latency is 0), 

but makes Hi-Z state the data-out of 2 CLK cycles after. (Read DQM latency is 2) 

t1:1:'¥11iii' 
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PACKAGE DIMENSIONS 

0.118 
(3.000) 

.118DIA± .004 
(3.000DIA ± .100) 

0.350 
(8.890) 

0.250 
(6.350) 

1.450 
.450 (36.830) 
(11.430) 

5.250 
(133.350) 

5.014 
(127.350) 

4.550 
(115.57) 

0.250 
(6.350) 

NEW JEDEC SDRAM MODULE 

2.150 
(54.61) 

Units : Inches (millimeters) 

R 0.079 
(R 2.000) 

0.157±0.004 
(4.000±0.100) 

0.170Max 

~=I =om=====v=,

1
;~11=111~11-111-111-11-111~11111111111 u 11111111r--11.....,111..,..,111~11-111-111~11.,...,11;1 ....... 

1
11~111-111-11-111~11.....,1 ..,.,.,~1 

~~ ~!]·.··.···.·· · .. · .. · ... ·.·· .... · (4.318Max) 
8 ~ 

0.250 
14 (6.350) 

11 

Detail A 

0.123±.005 
(3.125±.125) 

0.079±.004 
(2.000 ± .100) 

Tolerances:± .005(.13) unless otherwise specified 

The used device is 8Mx8 SDRAM, TSOP 
SDRAM Part No.: KM48S8030AT 

•1.t.l:filiiiiP 
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0.250 
14 (6.350) 

11 

0.123±.005 
(3.125 ± .125) 

0.079±.004 
(2.000 ± .100) 

Detail B 

_J L 0.050±0.0039 
1r c1.210±0.10) 

0.050 
(1.270) 

Detail C 
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KMM366S804AT SCRAM DIMM 
8Mx64 SDRAM DIMM based on 4Mx16, 2Banks, 4K Refresh, 3.3V Synchronous DRAMs with SPD 

GENERAL DESCRIPTION 
The Samsung KMM366S804AT is a BM bit x 64 Synchronous 

Dynamic RAM high density memory module. The Samsung 

KMM366S804AT consists of eight CMOS 4M x 16 bit with 

2banks Synchronous DRAMs in TSOP-11 400mil package and a 

1K or 2K EEPROM in 8-pin SOP package on a 168-pin glass

epoxy substrate. Two 0.1 uF decoupling capacitors are mounted 

on the printed circuit board in parallel for each SDRAM. The 

KMM366S804AT is a Dual In-line Memory Module and is 

intended for mounting into 168-pin edge connector sockets. 

Synchronous design allows precise cycle control with the use of 

system clock. 1/0 transactions are possible on every clock cycle. 

Range of operating frequencies, programmable latencies allows 

the same device to be useful for a variety of high bandwidth, 

high performance memory system applications. 

PIN CONFIGURATIONS (Front Sid_e I Back Side) 
Pin Front Pin Front Pin Front Pin Back Pin Back 

1 Vss 29 DQM1 57 DQ18 85 Vss 113 DQM5 
2 DQO 30 cso 58 DQ19 86 DQ32 114 CS1 
3 DQ1 31 DU 59 Voo 87 DQ33 115 RAS 
4 DQ2 32 Vss 60 DQ20 88 DQ34 116 Vss 
5 DQ3 33 AO 61 NC 89 DQ35 117 A1 
6 VDD 34 A2 62 *VREF 90 Voo 118 A3 
7 DQ4 35 A4 63 CKE1 91 DQ36 119 A5 
8 DQ5 36 A6 64 Vss 92 DQ37 120 A7 
9 DQ6 37 AB 65 DQ21 93 DQ38 121 A9 

10 DQ7 38 A10/AP 66 DQ22 94 DQ39 122 BAO 
11 DQ8 39 *BA1 67 DQ23 95 DQ40 123 A11 
12 Vss 40 VDD 68 Vss 96 Vss 124 Voo 
13 DQ9 41 Voo 69 DQ24 97 DQ41 125 CLK1 
14 DQ10 42 CLKO 70 DQ25 98 DQ42 126 A12 
15 DQ11 43 Vss 71 DQ26 99 DQ43 127 Vss 
16 DQ12 44 DU 72 DQ27 100 DQ44 128 CKEO 
17 DQ13 45 CS2 73 VDD 101 DQ45 129 CS3 
18 VDD 46 DQM2 74 DQ28 102 Voo 130 DQM6 
19 DQ14 47 DQM3 75 DQ29 103 DQ46 131 DQM7 
20 D015 48 DU 76 D030 104 0047 132 *A13 
21 *CBO 49 Voo 77 DQ31 105 *CB4 133 VDD 
22 *CB1 50 NC 78 Vss 106 *CBS 134 NC 
23 Vss 51 NC 79 *CLK2 107 Vss 135 NC 
24 NC 52 *CB2 80 NC 108 NC 136 *CB6 
25 NC 53 *CB3 81 NC 109 NC 137 *CB7 
26 VDD 54 Vss 82 **SDA 110 VDD 138 Vss 
27 WE 55 0016 83 **SCL 111 CAS 139 DQ48 
28 DQMO 56 0017 84 Voo 112 DOM4 140 D049 

FEATURE 
• Performance range 

KMM366S804AT-G8 
KMM366S804AT-GO 

KMM366S804AT-G2 

• Burst Mode Operation 

Max Freq. {Speed) 

125MHz {8ns) 

100MHz {10ns) 

83MHz (12ns) 

• Auto & Self Refresh Capability {4096 cycles I 64ms) 

• LVTTL compatible inputs and outputs 

• Single 3.3V±0.3V power supply 
• WCBR cycle with address key programs 

Latency {Access from column address) 

Burst Length { 1, 2, 4, 8 & Full page) 

Data Scramble {Sequential & Interleave) 

• All inputs are sampled at the positive going edge of the 
system clock 

• Serial Presence Detect with EEPROM 
• PCB: Height(1,000mil), double sided component 

Pin Back 

141 DQ50 
142 DQ51 
143 Voo 
144 DQ52 
145 NC 
146 *VREF 
147 NC 
148 vss 
149 DQ53 
150 DQ54 
151 DQ55 
152 Vss 
153 DQ56 
154 DQ57 
155 DQ58 
156 DQ59 
157 VDD 
158 DQ60 
159 DQ61 
160 D062 
161 D063 
162 Vss 
163 *CLK3 
164 NC 
165 **SAO 
166 **SA1 
167 **SA2 
168 Voo 

PIN NAMES 

Pin Name Fuo1#1~n) ·. ·.··. -
' •• ;-'- I 

AO -A12 Address Input (multiplexed) 

BAO Select Bank 

DQO- DQ63 Data Input/ Output 

CLKO -CLK1 Clock Input 

CKEO -CKE1 Clock Enable Input 

CSO-CS3 Chip Select Input 

RAS Row Address Storbe 

CAS Column Address Strobe 

WE Write Enable 

DQM0-7 DQM 

Voo Power Supply {3.3V) 

Vss Ground 

*VREF Power Supply for Reference 

**SDA Serial Data 1/0 

**SCL Serial Clock 

**SAO -2 Address in EEPROM 

DU Don' t use 

NC No Connection 

• These pins are not used in this module. 
** These pins should be NC in the system 

which does not support SPD. 

SAMSUNG ELECTRON/CS CO., Ltd. reserves the right to change products and specifications without notice. 

t1Mf11iii" 
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PIN CONFIGURATION DESCRIPTION 

::: :,:.:: 
c:: :;:::/ 

.:, .. , <•••> < ·.,.::: 
CLK System Clock Active on the positive going edge to sample all inputs. 

cs Chip Select 
Disables or enables device operation by masking or enabling all inputs except 
CLK, CKE and DQM 

Masks system colck to freeze operation from the next clock cycle. 

CKE Clock Enable 
CKE should be enabled at least one cycle prior to new command. 
Disable input buffers for power down in standby. 
CKE should be enabled 1 CLK+tss prior to valid command. 

AO -A12 Address 
Row I column addresses are multiplexed on the same pins. 
Row address: RAO - RA12, column address: CAO - CA? 

BAO Bank Select Address 
Selects bank to be activated during row address latch time. 
Selects bank for read/write during column address latch time. 

RAS Row Address Strobe 
Latches row addresses on the positive going edge of the CLK with RAS low. 
Enables row access & precharge. 

CAS Column Address Strobe 
Latches column addresses on the positive going edge of the CLK with CAS low. 
Enables column access. 

WE Write Enable 
Enables write operation and row precharge. 
Latches data in starting from CAS, WE active. 

DQM0-7 Data Input/Output Mask 
Makes data output Hi-Z, tsHZ after the colck and masks the output. 
Blocks data input when DQM active. (Byte masking) 

DQ0-63 Data Input/Output Data inputs/outputs are multiplexed on the same pins. 

VooNss Power Supply/Ground Power and ground for the input buffers and the core logic. 

dMfilliliP 
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FUNCTIONAL BLOCK DIAGRAM 
CS1 0---------------------~------------· 
CSQr~--------------+----------------. 

DQMO er---------+----~ 

DQQc 
DQ1 
DQ2 
DQ3 
DQ4 
DQ5 
DQ6 
DQ? 

LDQM CS 

DQO 

LDQM CS 

DQO DQ32 c 

DQ33 c 

DQ34 
DQ35 
DQ36 
DQ37 
DQ38 
DQ39 o 

LDQM CS 

DQO 
LDQM CS 

DQO 
DQ1 DQ1 DQ1 DQ1 
DQ2 uo DQ2 U4 DQ2 U2 DQ2 U6 

DQM1 r 

DQ8 
DQ9 

DQ10 
DQ11 
DQ12 
DQ13 
DQ14 
DQ15 

DQ3 
DQ4 
DQ5 
DQ6 
DQ? 

UDQM 

DQ8 
DQ9 
DQ10 
DQ11 
DQ12 
DQ13 
DQ14 
DQ15 

DQ3 
DQ4 
DQ5 
DQ6 
DQ? 

UDQM 

DQ8 
DQ9 
DQ10 
DQ11 
DQ12 
DQ13 
DQ14 
DQ15 

DQM5 
DQ40 
DQ41 
DQ42 
DQ43 
DQ44 
DQ45 
DQ46 
DQ47 

DQ3 DQ3 
DQ4 DQ4 
DQ5 DQ5 
DQ6 DQ6 
DQ? DQ? 

UDQM UDQM 
DQ8 DQB 
DQ9 DQ9 
DQ10 DQ10 
DQ11 DQ11 
DQ12 DQ12 
DQ13 DQ13 
DQ14 DQ14 
DQ15 DQ15 

CS3 (;---~------------------------------~ 
cs20---------------+---------------. 

DQM2u----------+-------. 

LDQM CS 

DQO 
DQ1 
DQ2 U1 
DQ3 
DQ4 
DQ5 
DQ6 
DQ? 

UDQM 

DQ8 
DQ9 
DQ10 
DQ11 
DQ12 
DQ13 
DQ14 
DQ15 

AO - An, BAO o---· SDRAM UO - U7 

RAS o • SDRAM UO - U7 

CAS c • SDRAM UO - U7 

LDQM CS 

DQO 
DQ1 
DQ2 U5 
DQ3 
DQ4 
DQ5 
DQ6 
DQ? 

UDQM 

DQ8 
DQ9 
DQ10 
DQ11 
DQ12 
DQ13 
DQ14 
DQ15 

VDD 

J 

DQ48 
DQ49 r 
DQ50 
DQ51 
DQ52 o 

DQ53 
DQ54 
DQ55 

DQM? 

LDQM CS 

DQO 
DQ1 
DQ2 U3 
DQ3 
DQ4 
DQ5 
DQ6 
DQ? 

UDQM 

WE o • SDRAM UO - U7 

CKEO c • SDRAM UO - U3 

<~ 1QK.Q r 10.Q UO/U4 
• SDRAMU4-U7 ~. l\~U1/U5 CKE1 c 

10.Q 
DQn ~~Every DQpin of SDRAM 

VDD cr-----r~rt---------· 
Two 0.1uF Capacitors 

I I per each SDRAM 
Vss c.~--1~1>---11~0-----------• 

tl"t'ifiljillP 
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To all SDRAMs 

CLK0/1 C-~ U2/U6 

1~U3/U7 
10.Q 

CLK2/3o--~ 

;J;-10pF 

U7 
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ABSOLUTE MAXIMUM RATINGS 
: \) = :·:<::. . ::.:.::<···! I.... ) :::<':,::::::'>:.:·: / 
J___£_Q__ 12·, :·:':. i""" •lG.i.>/ ~ :::'. ',: .. :::;:;: : .. : 

·, ' :2:2 ·::::· . \ > L ::_l± l 2 

Voltage on any pin relative to Vss VIN, VOUT -1.0-4.6 v 
Voltage on Voo supply relative to Vss Voo, VDDQ -1.0-4.6 v 
Storage temperature TSTG -55 - +150 'C 

Power dissipation Po 8 w 
Short circuit current los 50 mA 

Note: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are exceeded. 
Functional operation should be restricted to recommended operating condition. 
Exposure to higher than recommended voltage for extended periods of time could affect device reliability. 

DC OPERA TING CONDITIONS AND CHARACTERISTICS 
Recommended operating conditions (Voltage referenced to Vss = OV, TA= 0 to 70'C) 

ill?_ . ~-- :.> 
;- :::::: I.::·,;:,., ~"·:.::::: :>,:.: 

1> ~>•'·.I I I : ia .. ~L,· > ·.::: 
7 l\.1l•~ /<--

:.?> ::.::_:_ :<, 
2·: :.:::::..2i ''::: .. ::.:::'.:: ::: . .>: ··:·::.' ::·::·,::·d'"7~i~ L .l:..:::...:::. 22'.2. 

Supply voltage Voo 3.0 3.3 3.6 v 
Input high votlage VIH 2.0 3.0 Voo+0.3 v 1 

Input low voltage VIL -0.3 0 0.8 v 2 

Output high voltage VOH 2.4 - - v IOH =-2mA 

Output low voltage VOL - - 0.4 v IOL = 2mA 

Input leakage current llL -40 - 40 uA 3 

Output leakage current IOL -10 - 10 uA 4 

Note : 1. VIH (max) = 4.6V AC for pulse width s 1 Ons acceptable. 
2. VIL (min)= -1.5V AC for pulse width s 10ns acceptable. 
3. Any input OV s VIN s Voo + 0.3V, all other pins are not under test= OV 
4. Dout is disabled, ovs Vour s Voo 

CAPACITANCE (TA= 25·c, f= 1MHz) 

Input capacitance (Ao - A12, BAO) CIN1 55 pF 

Input capacitance (RAS, CAS, WE) CIN2 55 pF 

Input capacitance (CKEO - CKE1) CIN3 35 pF 

Input capacitance (CLKO - CLK1) CIN4 40 pF 

Input capacitance (CSO - CS3) CIN5 25 pF 

Input capacitance (DQMO - DQM7) CIN6 25 pF 

Data input/output capacitance (DQO - DQ63) Cour 25 pF 

•11Btiihi" ELECTRONICS 
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DC CHARACTERISTICS 
(Recommended operating condition unless otherwise noted, TA= 0 to 70°C) 

. . • ·•: < .. ·.· .. 7 ( 7 I 

, ........ 
•¥:.•·· 77: <:·:·:····••T i r_ ····./ 

~:.. ~-''· _._ ,, I 
:c- • :•·· < ? L M~? ... ''•""-I··· 

I> ) < --- ~-

l<I 
7· -

Operating Current 
lcc1 

(One Bank Active) 

Precharge Standby Current lcc2P 

in power-down mode lcc2PS 

lcc2N 
Precharge Standby Current 
in non power-down mode 

lcc2NS 

Active Standby Current lccaP 

in power-down mode lccaPS 

Active Standby Current lccaN 

in non power-down mode 
(One Bank Active) lccaNS 

Operating Current ICC4 
(Burst Mode) 

Refresh Current Ices 

Self Refresh Current Ices 

Note : 1. Measured with outputs open. 

2. Refresh period is 64ms_ 

tt:!:l:filiii> 
ELECTRONICS 

•. ><<.""""'- / ...::_ >.{.l_ \ / I i:2 >< 
Burst Length =1 
tRc2tRc(min) 
loL= O mA 

CKE~VIL(max), tee= 15ns 

CKE & CLK~VIL(max), tee= 00 

CKE2VIH(min), CS2VrH(min), tee= 15ns 
Input signals are changed one time during 30ns 

CKE2VrH(min), CLK~VIL(max), tee= 00 

Input signals are stable 

CKE~VrL(max), tee= 15ns 

CKE & CLK~VIL(max), tee= 00 

CKE2VIH(min), CS2VrH(min), tee= 15ns 
Input signals are changed one time during 30ns 

CKE2VIH(min), CLK~VIL(max), tee= 00 

Input signals are stable 

IOL = 0 mA 3 
Page Burst 
2 Banks activated 

2 tcco = 2CLKs 

tRc2tRc(min) 

CKE:-;:;0_2V 

I < ""77 y~;~i~ti / ·· ·· . ~ 

·; , ...... ...... 
~ ~ 

.,,./? .:: ? • • :.r::.:::\ l<7;sl 1.:.• .-
LL"i.•·•·••:i:.l.::.> """"'- k<--- .. :· .. : 

660 600 520 mA 1 

16 
mA 

16 

240 

mA 

160 

48 
mA 

48 

360 mA 

240 mA 

860 720 620 

mA 1 

640 600 560 

1,440 mA 2 

12 mA 
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AC OPERA TING TEST CONDITIONS (Yoo= 3.3V±0.3V, TA= o to 7o·c) 

AC Input levels (VIHNIL) 

Input timing measurement reference level 

Input rise and fall time 

Output timing measurement reference level 

Output load condition 

3.3V 

1200.Q 

VoH (DC) = 2.4V, IOH = -2mA 
Output ()----------- - - - - - - .. VOL (DC)= 0.4V, IOL = 2mA 

B?OQ.YSOpF 

(Fig. 1) DC Output Load Circuit 

2.4 / 0.4 

1.4 

tr/tf=1/1 

1.4 

See Fig. 2 

OPERATING AC PARAMETER (AC operating conditions unless otherwise noted) 

v 
v 
ns 

v 

I Vtt=1.4V 

~ 50.Q 

l SOpF 

(Fig. 2) AC Output Load Circuit 

:·:. :> ::. k ;/: :: .. • < \ ) ::: ::""T7 
Version > 

~ --· 
.~ --c-7-,-- .: 

I ... . .. ..-: > symb()r· •.. :· •..•••... · < Unit • .. :. 

··•: .• ri.· ·~ ·:· -::-
~: I 

--"'- :..:.;:_ •..• ::c ·: 
~8 

-"-
·40 .. >· 

~ 

Row active to row active delay tRRD(min) 16 20 24 ns 1 

RAS to CAS delay tRCD(min) 20 24 26 ns 1 

Row precharge time tRP(min) 20 24 26 ns 1 

tRAS(min) 48 50 60 ns 1 
Row active time 

tRAS(max) 100 us 

1 @Operation tRC(min) 70 80 90 ns 1 
Row cycle time l @Auto refresh . tRFC(min) 80 80 90 ns 1, 5 

Last data in to new col. address delay tCDL(min) 1 CLK 2 

Last data in to row precharge tRDL(min) 1 CLK 2 

Last data in to burst stop tBDL(min) 1 CLK 2 

Col. address to col. address delay tCCD(min) 1 CLK 3 

Number of valid l CAS latency=3 2 

output data 1 
ea 4 

CAS latency=2 1 

Note: 1. The minimum number of clock cycles is determined by dividing the minimum time required with clock cycle time, 

and then rounding off to the next higher integer. 

2. Minimum delay is required to complete write. 

3. All parts allow every cycle column address change. 

4. In case of row precharge interrupt, auto precharge and read burst stop. 

5. A new command may be given tRFC after self refresh exit. 

rtt:!:i.M ii» 
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AC CHARACTERISTICS (AC operating conditions unless otherwise noted) 

Refer to the individual component, not the whole module. 

f. t < I . ·•··•• /. ······ I><.••/ L> /, if •( 

r <~··········> I F. --;;. /L <? 'J< 
~ 

8 10 
CLK cycle time 

CAS latency=3 
tee 1000 1000 

CAS latency=2 12 13 

CLK to valid CAS latency=3 6 7 
output delay 

tSAe 
CAS latency=2 6 7 

Output data CAS latency=3 3 3 

hold time 
tOH 

CAS latency=2 3 3 

CLK high pulse width teH 3 3.5 

CLK low pulse width teL 3 3.5 

Input setup time tss 2 2.5 

Input hold time tSH 1 1 

CLK to output in Low-Z tSLZ 1 1 

CLK to output CAS latency=3 6 7 
in Hi-Z 

tSHZ 
CAS latency=2 6 7 

Note : 1. Parameters depend on programmed CAS latency. 

2. If clock rising time is longer than 1 ns, (tr/2-0.5)ns should be added to the parameter. 

3. Assumed input rise and fall time (tr & tf)=1ns. 

If tr & tf is longer than 1 ns, transient time compensation should be considered, 

i.e., [(tr+ tf)/2-1]ns should be added to the parameter. 

tl""ifriil> 
.I ELECTRONICS 

Ii·····••· •/ ....... ·:..· i.. . /.• .. < 
............................... l>,J,,, I L2L> 

.. ··~·- ...... ....... >···· yl_____ . = 
12 

1000 ns 1 
15 

8 
ns 1, 2 

8 

3 
ns 2 

3 

4 ns 3 

4 ns 3 

3 ns 3 

1 ns 3 

1 ns 2 

8 
ns 

8 
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FREQUENCY vs. AC PARAMETER RELATIONSHIP TABLE 

KMM366S804AT-G8 (Unit : number of clock) 

ii t\•··ritt•••\•···· > ·••··. ;.;22.> ) u~~e±·.·•·· Lf+<>:t 
:./ .. 

. ......... \ . .: .. ;;.;..\ •·<<••.< ~ ...... •1 ~[)~---·····y~~> ~:::. ·c .. <'.'::_:::::: ••·· ..:::. L 2 

_ _!__j____Jj__ l/ : i/·~·· 
:·:•:. 

:·:::::•·••·•::••::•·:·:··. 

······· 
> ans Sn~········· I·:• ••• I<..::::: L 1---2222.< ·:·:·. ..:::. .2._llf'Ll ~ ----1 

125MHz (8.0ns) 3 9 6 3 2 3 1 1 1 

100MHz (10.0ns) 3 7 5 2 2 2 1 1 1 

83MHz (12.0ns) 2 6 4 2 2 2 1 1 1 

75MHz (13.0ns) 2 6 4 2 2 2 1 1 1 

66MHz (15.0ns) 2 5 4 2 2 2 1 1 1 

KMM366S804AT- GO (Unit : number of clock) 

100MHz (10.0ns) 3 8 5 3 2 3 

83MHz (12.0ns) 3 7 5 2 2 2 

75MHz (13.0ns) 2 6 4 2 2 2 

66MHz (15.0ns) 2 6 4 2 2 2 

60MHz (16.?ns) 2 5 3 2 2 2 

KMM366S804AT- G2 (Unit: number of clock) 
I ... ·.. < •.· 

j . Fr~t,lettCY 
IL ..... . 

c .. ·A········· s.•· ..••.•..•......•. ·. 
1 

.. ··: ...... ;;. .... tRAS : < ...... I > : t.R .•. • ·~.o.·. · .• ~\l'\\;o..i::: •·•····•.·••··•·•···• ~.."-'-':. 
tRtt> < tcco tCDL tRDL 

12ns L~12ns 

83MHz (12.0ns) 3 8 5 3 2 3 

75MHz (13.0ns) 3 7 5 2 2 2 

66MHz (15.0ns) 2 6 4 2 2 2 

60MHz (16.?ns) 2 6 4 2 2 2 

50MHz (20.0ns) 2 5 3 2 2 2 

41'Mf1iiii» 
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SIMPLIFIED TRUTH TABLE 

- ~ g 
( :.::::::·. B 

Register Mode Register Set H x L L L L x OP CODE 1, 2 

Auto Refresh H 3 
H I--- L L L H x x I---

Entry L 3 
Refresh Self 

Refresh L H H H 3 
Exit L H x x t--

H x x x 3 

Bank Active & Row Addr. H x L L H H x v Row Address 

Read& Auto Precharge Disable L Column 4 
Column Address H x L H L H x v Address f----

Auto Precharge Enable H (Ao-A1) 4, 5 

Write & Auto Precharge Disable L Column 4 
Column Address H x L H L L x v Address t----1 

Auto Precharge Enable H (Ao-A1) 4, 5 

Burst Stop H x L H H L x x 6 

Bank Selection v L 
Precharge H x L L H L x x t----1 

Both Banks x H 

H x x x 
Clock Suspend or Entry H L x t--

Active Power Down L v v v x 
t----

Exit L H x x x x x 
H x x x 

Entry H L x I---
L H H H 

Precharge Power Down Mode x t--
H x x x 

Exit L H x t----

L v v v 
DQM H x v x 7 

H x x x 
No Operation Command H x x x t----1 

L H H H 

(V=Valid, X=Don' t Care, H=Logic High, L=Logic Low) 

Note : 1. OP Code : Operand Code 

Ao - A12, BAo : Program keys. (@MRS) 

2. MRS can be issued only at both banks precharge state. 

A new command can be issued after 2 clock cycle of MRS. 

3. Auto refresh functions are as same as CSR refresh of DRAM. 

The automatical precharge without row precharge command is meant by "Auto". 

Auto/self refresh can be issued only at both banks precharge state. 

4. BAo : Bank select address. 

If "Low" at read, write, row active and precharge, bank A is selected. 

If "High" at read, write, row active and precharge, bank 8 is selected. 

If A10/AP is "High" at row precharge, BAo is ignored and both banks are selected. 

5. During burst read or write with auto precharge, new read/write command can not be issued. 

Another bank read/write command can be issued after the end of burst. 

New row active of the assoiated bank can be issued at tRP after the end of burst. 

6. Burst stop command is valid at every burst length. 

7. DQM sampled at positive going edge of a CLK masks the data-in at the very CLK (Write DQM latency is 0), 

but makes Hi-Z state the data-out of 2 CLK cycles after. (Read DQM latency is 2) 

dlf:fillii" 
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PACKAGE DIMENSIONS 

0.118 
(3.000) 

.118DIA±.004 
(3.000DIA ± .100) 

0.350 
(8.890) 

0.250 
(6.350) 

1.450 
.450 (36.830) 
(11.430) 

5.250 
(133.350) 

5.014 
(127.350) 

4.550 
(115.57) 

0.250 
(6.350) 

NEW JEDEC SCRAM MODULE 

0.054 
(1.372) 

2.150 
(54.61) 

Units : Inches (millimeters) 

R 0.079 
(R 2.000) 

0.157±0.004 
(4.000±0.100) 

0.170Max 

unm Ullllll!lllllll!llllll!llHll!tl! V 1111111111111111111111111111111111111111111111 

o~ lJ (4.318M~) 

0.250 
~ (6.350) 'I 

Detail A 

0.123±.005 
(3.125±.125) 

0.079± .004 
(2.000 ± .100) 

Tolerances : ± .005(.13) unless otherwise specified 

The used device is 4Mx16 SDRAM, TSOP 
SDRAM Part No.: KM416S4020AT 

•tm'Ailiii, 
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0.250 
1
• (6.350) 'I 

0.123±.005 
(3.125±.125) 

0.079±.004 
(2.000 ± .100) 

Detail B 

c C' 
~ ~ 
0 0 0...,. 
.... I() 

ci t:l. 

8 CX) 
N C! 
0 

e ~1·0~±00039 
I (1.210±0.10) 

0.050 
(1.270) 

Detail C 
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KMM366S824AT SDRAM DIMM 
8Mx64 SD RAM DIMM based on 4Mx16, 4Banks, 4K Refresh, 3.3V Synchronous DRAMs with SPD 

GENERAL DESCRIPTION 
The Samsung KMM366S824AT is a 8M bit x 64 Synchronous 

Dynamic RAM high density memory module. The Samsung 

KMM366S824AT consists of eight CMOS 4M x 16 bit with 

4banks Synchronous DRAMs in TSOP-11 400mil package and a 

1K or 2K EEPROM in 8-pin SOP package on a 168-pin glass

epoxy substrate. Two 0.1 uF decoupling capacitors are mounted 

on the printed circuit board in parellel for each SDRAM. The 

KMM366S824AT is a Dual In-line Memory Module and is 

intended for mounting into 168-pin edge connector sockets. 

Synchronous design allows precise cycle control with the use of 

system clock. 1/0 transactions are possible on every clock cycle. 

Range of operating frequencies, programmable latencies allows 

the same device to be useful for a variety of high bandwidth, 

high performance memory system applications. 

PIN CONFIGURATIONS (Front Side I Back Side) 
Pin Front Pin Front Pin Front Pin Back Pin Back 

1 Vss 29 DQM1 57 DQ18 85 Vss 113 OQM5 
2 DQO 30 cso SB D019 86 0032 114 CS1 
3 D01 31 DU S9 Voo 87 D033 11 S RAS 
4 D02 32 Vss 60 D020 88 DQ34 116 Vss 
5 D03 33 AO 61 NC 89 D035 117 A1 
6 Voo 34 A2 62 *VREF 90 Voo 118 A3 
7 DQ4 3S A4 63 CKE1 91 DQ36 119 AS 
8 DQ5 36 A6 64 Vss 92 D037 120 A7 
9 D06 37 AB 65 D021 93 D038 121 A9 
10 D07 38 A10/AP 66 D022 94 D039 122 BAO 
11 DQB 39 BA1 67 D023 9S D040 123 A11 
12 Vss 40 Voo 68 Vss 96 Vss 124 Voo 
13 DQ9 41 Voo 69 D024 97 D041 125 CLK1 
14 DQ10 42 CLKO 70 OQ25 98 OQ42 126 *A12 
1S D011 43 Vss 71 D026 99 DQ43 127 Vss 
16 DQ12 44 DU 72 DQ27 100 OQ44 128 CKEO 
17 D013 45 CS2 73 Voo 101 DQ45 129 CS3 
18 Voo 46 DQM2 74 D028 102 Voo 130 DOM6 
19 D014 47 DQM3 75 D029 103 DQ46 131 DOM7 
20 DQ15 48 DU 76 DQ30 104 OQ47 132 *A13 
21 *CBO 49 Voo 77 D031 10S *CB4 133 Voo 
22 *CB1 50 NC 78 Vss 106 *CBS 134 NC 
23 Vss S1 NC 79 *CLK2 107 Vss 135 NC 
24 NC 52 *CB2 80 NC 108 NC 136 *CB6 
25 NC 53 *CB3 81 NC 109 NC 137 *CB? 
26 Voo 54 Vss 82 **SDA 110 Voo 138 Vss 
27 WE 55 DQ16 83 ""SCL 111 CAS 139 OQ48 
28 DOMO 56 DQ17 84 Voo 112 DOM4 140 D049 

FEATURE 
• Performance range 

KMM366S824AT-G8 
KMM366S824AT-GO 

KMM366S824AT-G2 

• Burst Mode Operation 

Max Freq. (Speed) 
12SMHz (8ns) 

100MHz (10ns) 

83MHz (12ns) 

• Auto & Self Refresh Capability (4096 cycles I 64ms) 
• LVTTL compatible inputs and outputs 
• Single 3.3V±0.3V power supply 

• WCBR cycle with address key programs 
Latency (Access from column address) 
Burst Length (1, 2, 4, 8 & Full page) 
Data Scramble (Sequential & Interleave) 

• All inputs are sampled at the positive going edge of the 
system clock 

• Serial Presence Detect with EEPROM 
• PCB : Height{1,000mil), double sided component 

Pin Back 

141 OQ50 
142 DOS1 
143 Voo 
144 DQS2 
145 NC 
146 *VREF 
147 NC 
148 Vss 
149 DOS3 
150 DOS4 
151 DOSS 
152 Vss 
153 DOS6 
154 OQ57 
1S5 DQS8 
156 0059 
157 Voo 
158 D060 
159 D061 
160 DQ62 
161 DQ63 
162 Vss 
163 *CLK3 
164 NC 
165 **SAO 
166 **SA1 
167 **SA2 
168 Voo 

PIN NAMES 

PinN~rn~ i Function < ~ ~ 
AO-A11 Address Input (multiplexed) 

BAO- BA1 Select Bank 

DOO-D063 Data Input I Output 

CLKO - CLK1 Clock Input 

CKEO-CKE1 Clock Enable Input 

CSO-CS3 Chip Select Input 

RAS Row Address Storbe 

CAS Column Address Strobe 

WE Write Enable 

DOM0-7 DOM 

Voo Power Supply (3.3V) 

Vss Ground 

*VREF Power Supply for Reference 

**SDA Serial Data 1/0 

**SCL Serial Clock 

**SAO -2 Address in EEPROM 

DU Don' t use 

NC No Connection 

* These pins are not used in this module. 
** These pins should be NC in the system 

which does not support SPD. 

SAMSUNG ELECTRON/CS CO., Ltd. reserves the right to change products and specifications without notice. 
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KMM366S824A T NEW JEDEC SDRAM MODULE 

PIN CONFIGURATION DESCRIPTION 

CLK System Clock 

cs Chip Select 

CKE Clock Enable 

AO-A11 Address 

BAO- BA1 Bank Select Address 

RAS Row Address Strobe 

CAS Column Address Strobe 

WE Write Enable 

DQM0-7 Data Input/Output Mask 

DQ0-63 Data Input/Output 

VooNss Power Supply/Ground 

rttmWJliii» 
ELECTRONICS 

Active on the positive going edge to sample all inputs. 

Disables or enables device operation by masking or enabling all inputs except 
CLK, CKE and DQM 

Masks system colck to freeze operation from the next clock cycle. 
CKE should be enabled at least one cycle prior to new command. 
Disable input buffers for power down in standby. 
CKE should be enabled 1CLK+tss prior to valid command. 

Row I column addresses are multiplexed on the same pins. 
Row address : RAO - RA 11, column address : CAO - CA7 

Selects bank to be activated during row address latch time. 
Selects bank for read/write during column address latch time. 

Latches row addresses on the positive going edge of the CLK with RAS low. 
Enables row access & precharge. 

Latches column addresses on the positive going edge of the CLK with CAS low. 
Enables column access. 

Enables write operation and row precharge. 
Latches data in starting from CAS, WE active. 

Makes data output Hi-Z, tsHZ after the colck and masks the output. 
Blocks data input when DOM active. (Byte masking) 

Data inputs/outputs are multiplexed on the same pins. 

Power and ground for the input buffers and the core logic. 
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FUNCTIONAL BLOCK DIAGRAM 
CS1 
cso 

DQMO DQM4 

LDQM cs LDQM cs LDQM cs LDQM cs 
DQO DQO DQO DQO DQO 
DQ1 DQ1 DQ1 DQ1 DQ1 
DQ2 DQ2 uo DQ2 U4 DQ2 U2 DQ2 U6 
DQ3 DQ3 DQ3 DQ3 DQ3 
DQ4 DQ4 DQ4 DQ4 DQ4 
DQ5 DQ5 DQ5 DQ5 DQ5 
DQ6 DQ6 DQ6 DQ6 DQ6 
DQ? DQ? DQ? DQ? DQ? 

DQM1 UDQM UDQM DQM5 UDQM UDQM 

DQB DQB DOB DQ40 DQB DQB 
DQ9 DQ9 DQ9 DQ41 DQ9 DQ9 

DQ10 DQ10 DQ10 DQ42 DQ10 0010 
DQ11 DQ11 DQ11 DQ43 DQ11 DQ11 
DQ12 DQ12 DQ12 DQ44 DQ12 DQ12 
DQ13 DQ13 DQ13 DQ45 DQ13 0013 
DQ14 DQ14 DQ14 DQ46 DQ14 DQ14 
DQ15 · 0015 DQ15 DQ47 DQ15 0015 

CS3 
CS2 

DQM2 DQM6 

LDQM cs LDQM cs LDQM cs LDQM cs 
DQ16 DQO DQO DQ48 DQO DQO 
DQ17 DQ1 DQ1 DQ49 DQ1 DQ1 
DQ18 DQ2 U1 DQ2 U5 DQ50 · DQ2 U3 DQ2 U7 
DQ19 DQ3 DQ3 0051 DQ3 DQ3 
DQ20 DQ4 DQ4 0052 o DQ4 DQ4 
DQ21 DQ5 DQ5 0053 DQ5 DQ5 
DQ22 DQ6 DQ6 DQ54 DQ6 DQ6 
DQ23 DQ? DQ? DQ55 DQ? DQ? 

DQM3 UDQM UDQM DQM? UDQM UDQM 

DQ24 DQB DQB DQ56 
DQ25 DQ9 DQ9 DQ57 
DQ26 DQ10 DQ10 DQ58 
DQ27 DQ11 DQ11 DQ59 
DQ28 DQ12 DQ12 DQ60 o 

DQ29 DQ13 DQ13 DQ61 
DQ30 DQ14 DQ14 DQ62 
DQ31 DQ15 DQ15 DQ63 

AO - An, BAO & 1 o .. SDRAM UO-U7 

RAS c .. SDRAM UO-U7 
Voo 

J> 10K.Q 
CAS o .. SDRAM UO-U7 

WED .. SDRAM UO-U7 1 ~UO/U4 
CKEO o .. SDRAM UO-U3 CKE1c .. SDRAM U4 - U? CLK0/1~ U1/U5 

~U2/U6 
10.Q 

DQn o--~ Every DQpin of SDRAM 10.Q U3/U7 

10.Q 

Voo o I I .. CLK2/3o--~ 

Two 0.1 uF Capacitors To all SDRAMs ;J;-10pF 

Vss o I I per each SDRAM .. 

•11l111lJll!I' 385 
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KMM366S824A T NEW JEDEC SDRAM MODULE 

ABSOLUTE MAXIMUM RATINGS 

Voltage on any pin relative to Vss VIN, Vour -1.0-4.6 v 
Voltage on Voo supply relative to Vss Voo, VDDQ -1.0-4.6 v 
Storage temperature TsTG -55 - +150 

Power dissipation Po 8 w 
Short circuit current los 50 mA 

Note: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are exceeded. 
Functional operation should be restricted to recommended operating condition. 
Exposure to higher than recommended voltage for extended periods of time could affect device reliability. 

DC OPERATING CONDITIONS AND CHARACTERISTICS 
Recommended operating conditions (Voltage referenced to Vss = OV, TA= 0 to 7o·c) 

Note 

Supply voltage Voo 3.0 3.3 3.6 v 
Input high votlage VIH 2.0 3.0 Voo+0.3 v 
Input low voltage VIL -0.3 0 0.8 v 2 

Output high voltage VOH 2.4 v loH =-2mA 

Output low voltage VOL 0.4 v loL = 2mA 

Input leakage current Ill -40 40 uA 3 

Output leakage current -10 10 uA 4 

Note : 1. V1H (max) = 4.6V AC for pulse width s:: 1 Ons acceptable. 
2. VIL (min)= -1.5V AC for pulse width s:: 10ns acceptable. 
3. Any input OV s:: VIN s Voo + 0.3V, all other pins are not under test= OV 
4. Dout is disabled, ovs:: Vour s Voo 

CAPACITANCE (TA =25·c, f = 1MHz) 

Input capacitance (Ao -A11, BAO - BA1) CIN1 55 pF 

Input capacitance (RAS, CAS, WE) CIN2 55 pF 

Input capacitance (CKEO - CKE1) CIN3 35 pF 

Input capacitance (CLKO - CLK1) CIN4 40 pF 

Input capacitance (CSO - CS3) CIN5 25 pF 

Input capacitance (DQMO - DQM?) CIN6 25 pF 

Data input/output capacitance (DQO - DQ63) Cour 25 pF 

rt!Mfiliii" 
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DC CHARACTERISTICS 
(Recommended operating condition unless otherwise noted, TA= 0 to 70°C) 

17777~·············< 
······ ···:····:········· x\T 

i<<·< c·>,--,_- < 
I< ._. •.: •... • .• } / ····• <• > • .. ·.·. I< .. <.> T 

Operating Current 
lcc1 

(One Bank Active) 

Precharge Standby Current lcc2P 

in power-down mode lee2PS 

lce2N 
Precharge Standby Current 
in non power-down mode 

lcc2NS 

Active Standby Current lcc3P 

in power-down mode lcc3PS 

Active Standby Current lcc3N 

in non power-down mode 
(One Bank Active) lcc3NS 

Operating Current ICC4 
(Burst Mode) 

Refresh Current Ices 

Self Refresh Current Ices 

Note : 1. Measured with outputs open. 

2. Refresh period is 64ms. 

t1Mfiliii1P 
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> <- ...... ·< < < .··•··•••· /•< &~~---· 
I . <· / ..:;;; > / •./ < T ' ..... 
(< <·.··· • •.. ·•···· / ..•.•.. :•· < ;,, 
I < < ·> ••··· Q.· 2-___. l - 7 ,., 

Burst Length =1 
tRCZtRc(min) 
loL = O mA 

CKEsV1L(max), tee= 15ns 

CKE & CLKSVIL(max), tee=()() 

CKE2V1H(min), CS2V1H(min), tee= 15ns 
Input signals are changed one time during 30ns 

CKE2VIH(min), CLKSVIL(max), tee=()() 
Input signals are stable 

CKEsV1L(max), tee= 15ns 

CKE & CLKsV1L(max), tee= 00 

CKE2VIH(min}, CS2V1H(min), tee= 15ns 
Input signals are changed one time during 30ns 

CKE2VIH(min), CLKSVIL(max), tee=()() 
Input signals are stable 

IOL = 0 mA 3 
Page Burst 
2 Banks activated 
tcco = 2CLKs 2 

tRc2tRc(min) 

CKEso.2v 

1< •.. / ··> .. ; Cc; / .)·····/ 1/·:! : .. h>•· '-'._ __;:._ :".'..""':<" 

L_ t~ I >·1° --~--1 > .... ·:·~. '"""'~"" 
L··•····· ······ 

660 600 520 mA 1 

16 
mA 

16 

240 

mA 

160 

48 
mA 

48 

360 mA 

240 mA 

860 720 620 

mA 1 

640 600 560 

1,440 mA 2 

12 mA 
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AC OPERATING TEST CONDITIONS (Voo = 3.3V±0.3V, TA= Oto 70"C) 

? i//./. <······· ····· > x.·<. )\ I)••• ................ :..>••> s 
~: .. • ····/ '-::•_· 

AC Input levels (VIHIVIL) 2.4 /0.4 

Input timing measurement reference level 1.4 

Input rise and fall time tr/tf=1/1 

Output timing measurement reference level 1.4 

Output load condition See Fig. 2 

3.3V 

1200.Q 

Output 

870Qy SOpF 

(Fig. 1) DC Output Load Circuit 

' >< ....... 
····· ·····< ······· ) 

. ..... : .. .. ,., 
v 
v 
ns 

v 

I Vll•1.4V 

~ 50.Q 

l 50pF 

(Fig. 2) AC Output Load Circuit 

// 

OPERATING AC PARAMETER (AC operating conditions unless otherwise noted) 

••\. / < ........... 

r••••••••••••~rr·~·••••••••••• 
/. ......... •.. .,. .. ~/ --? > 

1 
\ N~et 1 ·· \ . • < • < /. 

}<• )?> :2••· <} ). . ..... 

Row active to row active delay tRRD(min) 16 20 24 ns 1 

RAS to CAS delay tRCD(min) 20 24 26 ns 1 

Row precharge ti me tRP(min) 20 24 26 ns 1 

tRAS(min) 48 50 60 ns 1 
Row active time 

tRAS(max) 100 us 

[ @Operation tRC(min) 70 80 90 ns 1 
Row cycle time J @Auto refresh tRFC(min) 80 80 90 ns 1, 5 

Last data in to new col. address delay tCDL(min) 1 CLK 2 

Last data in to row precharge tRDL(min) 1 CLK 2 

Last data in to burst stop tBDL(min) 1 CLK 2 

Col. address to col. address delay tCCD(min) 1 CLK 3 

Number of valid l CAS latency=3 2 
output data ea 4 

CAS latency=2 1 

Note : 1. The minimum number of clock cycles is determined by dividing the minimum time required with clock cycle time, 
and then rounding off to the next higher integer. 

2. Minimum delay is required to complete write. 
3. All parts allow every cycle column address change. 
4. In case of row precharge interrupt, auto precharge and read burst stop. 
5. A new command may be given tRFC after self refresh exit. 

dM Hliii > 
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AC CHARACTERISTICS (AC operating conditions unless otherwise noted) 

Refer to the individual component, not the whole module. 

I . LGJ~<.a .T / . ) 1•7>·····> , ... 
~/:>::•:.::- ~·:..: ..•.•.. 

k<··· <<y /' >•·· •. ./L./.? 

I ---- L . <•· --2. / 
CAS latency=3 8 10 

CLK cycle time tee 1000 
CAS latency=2 12 13 

CLKto valid CAS latency=3 6 

output delay 
tSAe 

CAS latency=2 6 

Output data CAS latency=3 3 3 

hold time 
tOH 

CAS latency=2 3 3 

CLK high pulse width teH 3 3.5 

CLK low pulse width teL 3 3.5 

Input setup time tss 2 2.5 

Input hold time tsH 1 1 

CLK to output in Low-Z tsLZ 1 1 

CLK to output CAS latency=3 6 

in Hi-Z 
tSHZ 

CAS latency=2 6 

Note : 1. Parameters depend on programmed CAS latency. 

7>··<1 
}. ::>• 
\..:::. 

1000 

7 

7 

7 

7 

2. If clock rising time is longer than 1 ns, (tr/2-0. 5)ns should be added to the parameter. 

3. Assumed input rise and fall time (tr & tf)=1 ns. 

If tr & tf is longer than 1 ns, transient time compensation should be considered, 

i.e., [(tr+ tf)/2-1]ns should be added to the parameter. 

dli'Aiiiii• 
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,- 77 
::::-S: .. ···•··· i• i1l1f. n_~>' • • .. •· ..:.: 

/.} I< 
? i:•::• ll_t( 

12 
1000 ns 1 

15 

8 
ns 1, 2 

8 

3 
ns 2 

3 

4 ns 3 

4 ns 3 

3 ns 3 

1 ns 3 

1 ns 2 

8 
ns 

8 
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FREQUENCY vs. AC PARAMETER RELATIONSHIP TABLE 

KMM366S824AT-G8 (Unit : number of clock) 

125MHz (8.0ns) 3 9 6 3 2 3 

100MHz (10.0ns) 3 7 5 2 2 2 

83MHz (12.0ns) 2 6 4 2 2 2 

75MHz (13.0ns) 2 6 4 2 2 2 

66MHz (15.0ns) 2 5 4 2 2 2 

KMM366S824AT-GO (Unit : number of clock) 

100MHz (10.0ns) 3 8 5 3 2 3 

83MHz (12.0ns) 3 7 5 2 2 2 

75MHz (13.0ns) 2 6 4 2 2 2 

66MHz (15.0ns) 2 6 4 2 2 2 

60MHz (16.?ns) 2 5 3 2 2 2 

KMM366S824AT- G2 (Unit : number of clock) 

83MHz (12.0ns) 3 8 5 3 2 3 

75MHz (13.0ns) 3 7 5 2 2 2 

66MHz (15.0ns) 2 6 4 2 2 2 

60MHz (16.?ns) 2 6 4 2 2 2 

50MHz (20.0ns) 2 5 3 2 2 2 

tJMfJliiii> 
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SIMPLIFIED TRUTH TABLE 
·.: - <>·:·::·· .;::;:::.:;::: :;·:;;::::::-:··,: 

222 .I 
}{ I<>> 

::;:i: ""'" 1::::::::;:. ·:::'::::- IJl<• > <• _:;:; ~ 2' .:J: ~ 

Register Mode Register Set H x L L L L x OP CODE 1, 2 

Auto Refresh H 3 
H r-- L L L H x x r----

Entry L 3 
Refresh Self 

Refresh L H H H 3 
Exit L H x x r-------; 

H x x x 3 

Bank Active & Row Addr. H x L L H H x v Row Address 

Read & Auto Precharge Disable L Column 4 
Column Address H x L H L H x v Address f-------1 

Auto Precharge Enable H (Ao-A1) 4, 5 

Write& Auto Precharge Disable L Column 4 
Column Address H x L H L L x v Address t----1 

Auto Precharge Enable H (Ao-A1) 4, 5 

Burst Stop H x L H H L x x 6 

Bank Selection v L 
Precharge H x L L H L x x r----

All Banks x H 

H x x x 
Clock Suspend or Entry H L x r----
Active Power Down L v v v x 

r----
Exit L H x x x x x 

H x x x 
Entry H L x r----

L H H H 
Precharge Power Down Mode x t----1 

H x x x 
Exit L H x r----

L v v v 
DQM H x v x 7 

H x x x 
No Operation Command H x x x t----1 

L H H H 

(V=Valid, X=Don' t Care, H=Logic High, L=Logic Low) 

Note : 1. OP Code : Operand Code 
Ao - A11 & BAo - BA1 : Program keys. (@MRS) 

2. MRS can be .issued only at all banks precharge state. 
A new command can be issued after 2 clock cycles of MRS. 

3. Auto refresh functions are as same as CBR refresh of DRAM. 
The automatical precharge without row precharge command is meant by "Auto". 
Auto/self refresh can be issued only at all banks precharge state. 

4. BAo - BA1 : Bank select addresses. 
If both BAo and BA1 are "Low" at read, write, row active and precharge, bank A is selected. 
If both BAo is "Low'' and BA1 is "High" at read, write, row active and precharge, bank B is selected. 
If both BAo is "High" and BA1 is "Low'' at read, write, row active and precharge, bank C is selected. 
If both BAo and BA1 are "High" at read, write, row active and precharge, bank Dis selected. 
If A10/AP is "High" at row precharge, BAo and BA1 is ignored and all banks are selected. 

5. During burst read or write with auto precharge, new read/write command can not be issued. 
Another bank read/write command can be issued after the end of burst. 
New row active of the assoiated bank can be issued at tRP after the end of burst. 

6. Burst stop command is valid at every burst length. 
7. DQM sampled at positive going edge of a CLK and masks the data-in at the very CLK (Write DQM latency is 0), 

but makes Hi-Z state the data-out of 2 CLK cycles after. (Read DQM latency is 2) 

•1:!.i:filiii" ELECTRONICS 
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PACKAGE DIMENSIONS 

0.118 
(3.000) 

.118DIA± .004 
(3.000DIA ± .100) 

0.350 
(8.890) .450 

(11.430) 

0.250 
(6.350) 

1.450 
(36.830) 

5.250 
(133.350) 

5.014 
(127.350) 

4.550 
(115.57) 

0.250 
(6.350) 

0.054 
(1.372) 

c 

2.150 
(54.61) 

r rnl=>=_: ~u~=111=1111111111111111111111111111•11 u 1Uillilllll!l!ll.tt.'_::,·t_!f,t_,"'",lll!llllllllllllllt."I 01 
2 ~-~l ~I< ~- - - - - 5 

0.250 
14 (6.350) ., 

0.123±.005 
(3.125±.125) 

0.079±.004 
(2.000 ± .100) 

Detail A 

Tolerances : ± .005(.13) unless otherwise specified 

The used device is 4Mx16 SDRAM, TSOP 
SDRAM Part No. : KM416S4030AT 

411Jnfjlii1» 
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0.250 
~ (6.350) ., 

0.123±.005 
(3.125 ± .125) 

0.079±.004 
(2.000 ± .100) 

Detail B 

Units : Inches (millimeters) 

c c 
~~ 
0 0 
0 "'f' 
..... It) 

ci ~ 

R 0.079 
(R 2.000) 

0.157±0.004 
(4.000±0.100) 

0.170Max 
(4.318Max) 

_J J
4 

0.050±0.0039 
. 1 (1.270±0.10) 

0.050 
(1.270) 

DetailC 

392 



KMM366S1600AT NEW JEDEC SCRAM MODULE 

KMM366S1600AT SDRAM DIMM 
16Mx64 SDRAM DIMM based on 16Mx4, 28anks, 4K Refresh, 3.3V Synchronous DRAMs with SPD 

GENERAL DESCRIPTION 
The Samsung KMM366S1600AT is a 16M bit x 64 Synchronous 

Dynamic RAM high density memory module. The Samsung 

KMM366S1600AT consists of sixteen CMOS 16M x 4 bit with 

2banks Synchronous DRAMs in TSOP-11 400mil package and a 

1K or 2K EEPROM in 8-pin SOP package on a 168-pin glass

epoxy substrate. Two 0.1 uF decoupling capacitors are mounted 

on the printed circuit board in parallel for each SDRAM. The 

KMM366S1600AT is a Dual In-line Memory Module and is 

intended for mounting into 168-pin edge connector sockets. 

Synchronous design allows precise cycle control with the use of 

system clock. 1/0 transactions are possible on every clock cycle. 

Range of operating frequencies, programmable latencies allows 

the same device to be useful for a variety of high bandwidth, high 

performance memory system applications. 

PIN CONFIGURATIONS (Front Side I Back Side) 
Pin Front Pin Front Pin Front Pin Back Pin Back 

1 Vss 29 DOM1 S7 D018 BS Vss 113 DOMS 
2 DOO 30 cso SB D019 86 D032 114 *CS1 
3 D01 31 DU S9 Voo 87 D033 11S RAS 
4 D02 32 Vss 60 DQ20 88 DQ34 116 Vss 
s DQ3 33 AO 61 NC 89 DQ3S 117 A1 
6 VDD 34 A2 62 *VREF 90 Voo 118 A3 
7 DQ4 3S A4 63 CKE1 91 DQ36 119 AS 
8 DQS 36 A6 64 Vss 92 DQ37 120 A? 
9 DQ6 37 AB 6S DQ21 93 DQ38 121 A9 
10 DQ7 38 A10/AP 66 DQ22 94 DQ39 122 BAO 
11 DOB 39 *BA1 67 DQ23 9S DQ40 123 A11 
12 Vss 40 Voo 68 Vss 96 Vss 124 Voo 
13 DQ9 41 Voo 69 DQ24 97 DQ41 12S CLK1 
14 D010 42 CLKO 70 D02S 98 D042 126 A12 
1S D011 43 Vss 71 D026 99 DQ43 127 Vss 
16 D012 44 DU 72 D027 100 DQ44 128 CKEO 
17 DQ13 4S CS2 73 VDD 101 DQ4S 129 *CS3 
18 VDD 46 DQM2 74 DQ28 102 Voo 130 DQM6 
19 DQ14 47 DQM3 7S DQ29 103 D046 131 DQM7 
20 DQ1S 48 DU 76 DQ30 104 DQ47 132 *A13 
21 *CBO 49 Voo 77 DQ31 10S *CB4 133 Voo 
22 *CB1 so NC 78 Vss 106 *CBS 134 NC 
23 Vss S1 NC 79 CLK2 107 Vss 13S NC 
24 NC S2 *CB2 80 NC 108 NC 136 *CB6 
2S NC S3 *CB3 81 NC 109 NC 137 *CB? 
26 Voo S4 Vss 82 **SDA 110 Voo 138 Vss 
27 WE SS 0016 83 **SCL 111 CAS 139 D048 
28 DOMO S6 0017 84 Voo 112 DQM4 140 DQ49 

FEATURE 
• Performance range 

KMM366S1600AT-G8 

KMM366S1600AT-GO 

KMM366S1600AT-G2 

Max Freq. (Speed) 

12SMHz (8ns) 

100MHz (10ns) 

83MHz (12ns) 

• Burst Mode Operation 

• Auto & Self Refresh Capability (4096 cycles/ 64ms) 

• LVTTL compatible inputs and outputs 

• Single 3.3V±0.3V power supply 

• WCBR cycle with address key programs 

Latency (Access from column address) 

Burst Length ( 1, 2, 4, 8 & Full page) 

Data Scramble (Sequential & Interleave) 

• All inputs are sampled at the positive going edge of the 

system clock 

• Serial Presence Detect with EEPROM 

• PCB: Height(1,250mil), double sided component 

Pin Back 

141 DOSO 
142 DOS1 
143 Voo 
144 DQS2 
14S NC 
146 *VREF 
147 NC 
148 Vss 
149 DQS3 
1SO DQS4 
1S1 DQSS 
1S2 Vss 
1S3 DQS6 
1S4 DOS? 
1SS DQS8 
1S6 DQS9 
1S7 Voo 
1S8 DQ60 
1S9 DQ61 
160 DQ62 
161 DQ63 
162 Vss 
163 CLK3 
164 NC 
16S **SAO 
166 **SA1 
167 **SA2 
168 Voo 

PIN NAMES 

PinNarne Function l~i>•~ 
AO-A12 Address Input (multiplexed) 

BAO Select Bank 

DQO-DQ63 Data Input I Output 

CLKO-CLK3 Clock Input 

CKEO-CKE1 Clock Enable Input 

CSO, CS2 Chip Select Input 

RAS Row Address Storbe 

CAS Column Address Strobe 

WE Write Enable 

DQM0-7 DQM 

Voo Power Supply (3.3V) 

Vss Ground 

*VREF Power Supply for Reference 

**SDA Serial Data 1/0 

**SCL Serial Clock 

**SA0-2 Address in EEPROM 

DU Don' t use 

NC No Connection 

• These pins are not used in this module. 
** These pins should be NC in the system 

which does not support SPD. 

SAMSUNG ELECTRONICS CO., Ltd. reserves the right to change products and specifications without notice. 
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KMM366S1600AT NEW JEDEC SDRAM MODULE 

PIN CONFIGURATION DESCRIPTION 

CLK System Clock 

cs Chip Select 

CKE Clock Enable 

AO-A12 Address 

BAO Bank Select Address 

RAS Row Address Strobe 

CAS Column Address Strobe 

WE Write Enable 

DQM0-7 Data Input/Output Mask 

DQ0-63 Data Input/Output 

VooNss Power Supply/Ground 

•liJ:'+iiiii» 
ELECTRONICS 

Active on the positive going edge to sample all inputs. 

Disables or enables device operation by masking or enabling all inputs except 
CLK, CKE and DQM 

Masks system colck to freeze operation from the next clock cycle. 
CKE should be enabled at least one cycle prior to new command. 
Disable input buffers for power down in standby. 
CKE should be enabled 1CLK+tss prior to valid command. 

Row I column addresses are multiplexed on the same pins. 
Row address: RAO- RA12, column address: CAO - CA9 

Selects bank to be activated during row address latch time. 
Selects bank for read/write during column address latch time. 

Latches row addresses on the positive going edge of the CLK with RAS low. 
Enables row access & precharge. 

Latches column addresses on the positive going edge of the CLK with CAS low. 
Enables column access. 

Enables write operation and row precharge. 
Latches data in starting from CAS, WE active. 

Makes data output Hi-Z, tsHZ after the colck and masks the output. 
Blocks data input when DQM active. (Byte masking) 

Data inputs/outputs are multiplexed on the same pins. 

Power and ground for the input buffers and the core logic. 
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FUNCTIONAL BLOCK DIAGRAM 

cso 
DQMO 

DQO 

DQ1 

DQ2 

DQ3 

DQM1 

DQ8 

DQ9 

DQ10 

DQ11 

CS2 
DQM2 

DQ16 

DQ17 

DQ18 

DQ19 

r,. 

0--

0--

0--

0--

DQM3 (). 

DQ24 

DQ25 

DQ26 

DQ27 

0--

0---

0--

0---

AO-An, BAO o 

RASO 

CASO 

DQM cs 
DQO DQ4 

DQ1 uo DQ5 

DQ2 DQ6 

DQ3 DQ7 

DQM cs 
DQO DQ12 

DQ1 U2 DQ13 

DQ2 DQ14 

DQ3 DQ15 

l 1 
DQM cs 
DQO DQ20 o--

DQ1 U4 DQ21 o-

DQ2 DQ22o--

DQ3 DQ23o--

::r ± 
DQM cs 
DQO DQ28 o--

DQ1 U6 DQ29 o--

DQ2 DQ30o--

DQ3 DQ31 o---

.. SDRAM UO - U15 

.. SDRAM UO - U15 

.. SDRAM UO - U15 

DQM 

DQO 

DQ1 

DQ2 

DQ3 

DQM 

DQO 

DQ1 

DQ2 

DQ3 

1 
DQM 

DQO 

DQ1 

DQ2 

DQ3 

DQM 

DQO 

DQ1 

DQ2 

DQ3 

NEW JEDEC SDRAM MODULE 

DQM4 

cs DQM cs DQM cs 
DQ32 DQO DQ36 DQO 

U1 DQ33 DQ1 us DQ37 DQ1 U9 

DQ34 DQ2 DQ38 DQ2 

DQ35 DQ3 DQ39 DQ3 

DQM5 

cs DQM cs DQM cs 
DQ40 DQO DQ44 DQO 

U3 DQ41 DQ1 U10 DQ45 DQ1 U11 

DQ42 DQ2 DQ46 DQ2 

DQ43 DQ3 DQ47 DQ3 

l DQM6o I ± l l 
cs DQM cs DQM cs 

DQ48 o-- DQO DQ52 o-- DQO 

us DQ49 o-- DQ1 
U12 DQ53 o-- DQ1 U13 

DQ50 o-- DQ2 DQ54o-- DQ2 

DQ51 o-- DQ3 DQ55 o--- DQ3 

J DQM7 o -- I I 
cs DQM cs DQM cs 

DQ56o- DQO DQ60o-- DQO 

U7 DQ57 o- DQ1 U14 DQ61 o-- DQ1 U15 

DQ58 o-- DQ2 DQ62o--- DQ2 

DQ59o- DQ3 DQ63 o--- DQ3 

Voo 

J 
<;: 10KQ 

WEO .. SDRAM UO - U15 

CKEOc .. SDRAM UO-U7 CKE1 o _" __ [____,..,. SDRAM ua - U15 

10.Q 
DQn ~Every DQpin of SDRAM 

Voo o-------r---1---------IJ]lli 
Two 0. 1 uF Capacitors 

I I per each SDRAM 
Vsso-~~~.__~~-~~-~~~__,..,. 

t?:f:l:filiil» 
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To all SDRAMs 

10 Q UO/U2/U4/U6 

U1/U3/U5/U7 
CLK0/11213 U8/U10/U12/U14 

10Q U9/U11/U13/U15 
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ABSOLUTE MAXIMUM RA TINGS 

Voltage on any pin relative to Vss VIN, VOUT -1.0 - 4.6 v 
Voltage on Voo supply relative to Vss Voo, Vooa -1.0-4.6 v 
Storage temperature TSTG -55 - +150 ·c 

Power dissipation Po 16 w 
Short circuit current los 50 mA 

Note : Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are exceeded. 
Functional operation should be restricted to recommended operating condition. 
Exposure to higher than recommended voltage for extended periods of time could affect device reliability. 

DC OPERA TING CONDITIONS AND CHARACTERISTICS 
Recommended operating conditions (Voltage referenced to Vss = OV, TA = 0 to 70 ·c) 

H-:~:<:Jf •• Ji ~ 
cc.: :·:: 

2::.: :.:::_ 2C2 ::__21 < 
Supply voltage Voo 3.0 3.3 3.6 v 

Input high votlage VIH 2.0 3.0 Voo+0.3 v 1 

Input low voltage VIL -0.3 0 0.8 v 2 

Output high voltage VoH 2.4 - - v IOH =-2mA 

Output low voltage VOL - - 0.4 v IOL =2mA 

Input leakage current Ill -80 - 80 uA 3 

Output leakage current IOL -5 - 5 uA 4 

Note : 1. V1H (max) = 4.6V AC for pulse width ::::;; 1 Ons acceptable. 
2. VIL (min) = -1.5V AC for pulse width ~ 1 Ons acceptable. 
3. Any input OV ::::;; VIN ::::;; Voo + 0.3V, all other pins are not under test= av 
4. Dout is disabled, av::::;; VOUT ~ Voo 

CAPACITANCE (TA=25°C, f= 1MHz) 

Input capacitance (Ao -A12, BAO) CIN1 90 pF 

Input capacitance (RAS, CAS, WE) CIN2 90 pF 

Input capacitance (CKEO - CKE1) CIN3 55 pF 

Input capacitance (CLKa - CLK3) CIN4 40 pF 

Input capacitance (CSO, CS2) CIN5 55 pF 

Input capacitance (DQMa - DQM7) CIN6 25 pF 

Data input/output capacitance (DQO - DQ63) COUT 20 pF 

rt1MH'lii" ELECTRONICS 
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DC CHARACTERISTICS 
(Recommended operating condition unless otherwise noted, TA= 0 to 70°C) 

I<< 
····· ... .. 1\ .. _,G( .· ... 

I ~~rameter.···· ···••· If ·.~ •. c 
···.2_ -"- .·• •••.•• ..:c___:. ... 

Operating Current 
lee1 

(One Bank Active) 

Precharge Standby Current lee2P 

in power-down mode lee2PS 

lee2N 
Precharge Standby Current 
in non power-down mode 

lce2NS 

Active Standby Current ICC3P 

in power-down mode lce3PS 

Active Standby Current lce3N 

in non power-down mode 
(One Bank Active) lcc3NS 

Operating Current 
ICC4 

(Burst Mode) 

Refresh Current ICC5 

Self Refresh Current Ices 

Note : 1. Measured with outputs open. 

2. Refresh period is 64ms. 

dMfillii» 
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I -;-ccc---- •.•• • ••. -------------., ) •• >\ CAs.·/ 1 ---1ITL .. ·•.·.:c······ .• r.•••• L.L ...... I>···•·•·•••.•··· 
~'".'~' ...... 1>t.:l.i..•"' 

•.,_ c --•• -•. - ........ ·••• L~tency 
1> Ht •.•... •••. <~.10.. 21¥ I UIU}J LIV~~ .. I 

L---'. .·.· _2_ -"- -"- . ·• ·.• . • ... __:. 

Burst Length =1 
tRe;;::.tRe(min) 1,920 1,680 1,440 mA 1 
loL = 0 mA 

CKES:V1L(max}, tee= 15ns 32 
mA 

CKE & CLKS:V1L(max}, tee= 00 32 

CKE;;::.VIH(min}, CS;;::.VIH(min), tee= 15ns 
480 

Input signals are changed one time during 30ns 
mA 

CKE;;::.VIH(min}, CLKS:V1L(max), tee= 00 

Input signals are stable 
320 

CKES:V1L(max}, tee= 15ns 96 
mA 

CKE & CLKS:V1L(max), tee= 00 96 

CKE;;::.VIH(min}, CS;;::.VIH(min}, tee= 15ns 
640 mA 

Input signals are changed one time during 30ns 

CKE;;::.VIH(min}, CLKS:V1L(max}, tee= oo 
400 mA 

Input signals are stable 

loL = 0 mA 3 2,560 2,000 1,760 
Page Burst mA 1 
2 Banks activated 
tcco = 2CLKs 2 1,760 1,600 1,440 

tRc;;::.tRc(min) 2,880 mA 2 

CKES:0.2V 24 mA 
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AC OPERATING TEST CONDITIONS (Voo=3.3V±0.3V, TA=Oto70°C) 

~<~·~ >·T'/<•7 >••• •g·•TT<..: ....•.... 

AC Input levels (VIHNIL) 

Input timing measurement reference level 

Input rise and fall time 

Output timing measurement reference level 

Output load condition 

3.3V 

1200.Q. 

VoH (DC) = 2.4V, loH = -2mA 
Output (')----------- - - - - - - • VOL (DC) = 0.4V, IOL = 2mA 

870QYSOpF 

(Fig. 1) DC Output Load Circuit 

2.4 / 0.4 

1.4 

tr/tf=1/1 

1.4 

See Fig. 2 

Output 

OPERATING AC PARAMETER (AC operating conditions unless otherwise noted) 

I - . ft / ······>· ········ ......... < -·· II ••t /.> <-ms > <···•·•··-----L< 
······· ····················· 

··v >>> .. < 
Row active to row active delay tRRD(min) 16 20 

RAS to CAS delay tRCD(min) 20 24 

Row precharge time tRP(min) 20 24 

tRAS(min) 48 50 
Row active time 

tRAS(max) 100 

l @Operation tRC(min) 70 80 
Row cycle time l @Auto refresh tRFC(min) 80 80 

Last data in to new col. address delay tCDL(min) 1 

Last data in to row precharge tRDL(min) 1 

Last data in to burst stop tBDL(min) 1 

Col. address to col. address delay tCCD(min) 1 

Number of valid 1 CAS latency=3 2 

output data l CAS latency=2 1 

Ll Le~.{ 

v 
v 
ns 

v 

r \/11=1.4V 

50.Q. 

l 50pF 

. (; 

(Fig. 2) AC Output Load Circuit 

/ ./ )••.···· < .·• / . r 

·············m······· 
)Unit / 

/? )) 

24 ns 1 

26 ns 1 

26 ns 1 

60 ns 1 

us 

90 ns 1 

90 ns 1, 5 

CLK 2 

CLK 2 

CLK 2 

CLK 3 

ea 4 

Note : 1. The minimum number of clock cycles is determined by dividing the minimum time required with clock cycle time, 

and then rounding off to the next higher integer. 

2. Minimum delay is required to complete write. 

3. All parts allow every cycle column address change. 

4. In case of row precharge interrupt, auto precharge and read burst stop. 

5. A new command may be given tRFC after self refresh exit. 

t1Mfiliii• 
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AC CHARACTERISTICS (AC operating conditions unless otherwise noted) 

Refer to the individual component, not the whole module. 

, - < .. --<·····••< ) ····· <.+<> 'L<''-
I>) ./. < ~·· :.:······ ~/ .\/ ....... /:> 

l.i ------- T' <.>• .< --- •······· . ~v •\>. . ... 
<····· 

CAS latency=3 8 10 
CLK cycle time tee 1000 

CAS latency=2 12 13 

CLK to valid CAS latency=3 6 
output delay 

tsAe 
CAS latency=2 6 

Output data CAS latency=3 3 3 

hold time 
tOH 

CAS latency=2 3 3 

CLK high pulse width teH 3 3.5 

CLK low pulse width teL 3 3.5 

Input setup time tss 2 2.5 

Input hold time tSH 1 1 

CLK to output in Low-Z tSLZ 1 1 

CLK to output CAS latency=3 6 

in Hi-Z 
tSHZ 

CAS latency=2 6 

Note : 1. Parameters depend on programmed CAS latency. 

?•·· 
····· 

~······•·: 

1000 

7 

7 

7 

7 

2. If clock rising time is longer than 1 ns, (tr/2-0.5)ns should be added to the parameter. 

3. Assumed input rise and fall time (tr & tf)=1 ns. 

If tr & tf is longer than 1 ns, transient time compensation should be considered, 

i.e., [(tr+ tf)/2-1]ns should be added to the parameter. 

•llli'¥1iiii• 
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< ../. :c:=s 
..:•.::.: 

...... >< 
./ 

12 
1000 ns 1 

15 

8 
ns 1, 2 

8 

3 
ns 2 

3 

4 ns 3 

4 ns 3 

3 ns 3 

1 ns 3 

1 ns 2 

8 
ns 

8 
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FREQUENCY vs. AC PARAMETER RELATIONSHIP TABLE 

KMM366S1600AT-G8 (Unit : number of clock) 

125MHz (8.0ns) 3 9 6 3 2 3 

100MHz (10.0ns) 3 7 5 2 2 2 

83MHz (12.0ns) 2 6 4 2 2 2 

75MHz (13.0ns) 2 6 4 2 2 2 

66MHz (15.0ns) 2 5 4 2 2 2 

KMM366S1600AT- GO (Unit : number of clock) 

100MHz (10.0ns) 3 8 5 3 2 3 

83MHz (12.0ns) 3 7 5 2 2 2 

75MHz (13.0ns) 2 6 4 2 2 2 

66MHz (15.0ns) 2 6 4 2 2 2 

60MHz (16.7ns) 2 5 3 2 2 2 

KMM366S1600AT- G2 (Unit: number of clock) 

CAS tRc 
Lat~ncy 90ns 

83MHz (12.0ns) 3 8 5 3 2 3 

75MHz (13.0ns) 3 7 5 2 2 2 

66MHz (15.0ns) 2 6 4 2 2 2 

60MHz (16.7ns) 2 6 4 2 2 2 

50MHz (20.0ns) 2 5 3 2 2 2 

ttMfiliil» 
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SJMPLIFIED TRUTH TABLE 

Register Mode Register Set H x L L L L x OPCODE 1, 2 

Auto Refresh H 3 
H L L L H x x 

Entry L 3 
Refresh Self 

Refresh L H H H 3 
Exit L H x x 

H x x x 3 

Bank Active & Row Addr. H x L L H H x v Row Address 

Read& Auto Precharge Disable L Column 4 
Column Address H x L H L H x v Address 

Auto Precharge Enable H (Ao-As) 4, 5 

Write & Auto Precharge Disable L Column 4 
Column Address H x L H L L x v Address 

Auto Precharge Enable H (Ao-Ae) 4, 5 

Burst Stop H x L H H L x x 6 

Bank Selection v L 
Precharge H x L L H L x x 

Both Banks x H 

H x x x 
Clock Suspend or Entry H L x 
Active Power Down L v v v x 

Exit L H x x x x x 
H x x x 

Entry H L x 
L H H H 

Precharge Power Down Mode x 
H x x x 

Exit L H x 
L v v v 

DQM H x v x 7 

H x x x 
No Operation Command H x x x 

L H H H 

(V=Valid, X=Don t Care, H=Logic High, L=Logic Low) 

Note : 1. OP Code : Operand Code 

Ao - A12, BAo: Program keys. (@MRS) 
2. MRS can be issued only at both banks precharge state. 

A new command can be issued after 2 CLK cycles of MRS. 

3. Auto refresh functions are as same as CBR refresh of DRAM. 

The automatical precharge without row precharge command is meant by "Auto". 

Auto/self refresh can be issued only at both banks precharge state. 

4. BAo : Bank select address. 

If "Low'' at read, write, row active and precharge, bank A is selected. 

If "High" at read, write, row active and precharge, bank B is selected. 

If A10/AP is "High" at row precharge, BAo is ignored and both banks are selected. 

5. During burst read or write with auto precharge, new read/write command can not be issued. 

Another bank read/write command can be issued after the end of burst. 

New row active of the assoiated bank can be issued at tRP after the end of burst. 

6. Burst stop command is valid at every burst length. 

7. DQM sampled at positive going edge of a CLK masks the data-in at the very CLK (Write DQM latency is 0), 

but makes Hi-Z state the data-out of 2 CLK cycles after. (Read DQM latency is 2) 

•11l111H1UI" 
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PACKAGE DIMENSIONS 

0.118 
(3.000) 

.118DIA± .004 
(3.000DIA ± .100) 

0.350 
(8.890) 

0.250 
I" (6.350) 

11 

.450 
(11.430) 

0.123±.005 
(3.125±.125) 

Detail A 

O.Q79±.004 
(2.000 ± .100) 

0.250 
(6.350) 

1.450 
(36.830) 

Tolerances : ± .005(.13) unless otherwise specified 

The used device is 16Mx4 SDRAM, TSOP 
SDRAM Part No.: KM44S16020AT 

ttMfiifo» 
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5.250 
(133.350) 

5.014 
(127.350) 

4.550 
(115.57) 

0.250 
1• (6.350) 

11 

2.150 
(54.61) 

0.123± .005 
(3.125±.125) 

0.079±.004 
(2.000 ± .100) 

Detail B 

0.054 
(1.372) 

Units : Inches (millimeters) 

c: c: 
~~ 
0 0 0""' ~I.I) 

ci ~ 

c: '2 
~~ 
0 0 
0 ""' ~I.I) 

ci ~ 

R 0.079 
(R 2.000) 

0.157±0.004 
(4.000±0.100) 

0.170Max 
I ... (4.318Max) 

_J L 0.050±0.0039 
Ir (1.270±0.10) 

11
. 0.039±.002 

(1.000 ± .050) 

, , D 0.01 OMax 
--+--=F-"r-=~.l"" (0.250 Max) 

0.050 
(1.270) 

Detail C 
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KMM366S1620AT SDRAM DIMM 
16Mx64 SDRAM DIMM based on 16Mx4, 4Banks, 4K Refresh, 3.3V Synchronous DRAMs with SPD 

GENERAL DESCRIPTION 
The Samsung KMM366S1620AT is a 16M bit x 64 Synchronous 

Dynamic RAM high density memory module. The Samsung 

KMM366S1620AT consists of sixteen CMOS 16M x 4 bit with 

4banks Synchronous DRAMs in TSOP-11 400mil package and a 

1K or 2K EEPROM in 8-pin SOP package on a 168-pin glass

epoxy substrate. Two 0.1 uF decoupling capacitors are mounted 

on the printed circuit board in parallel for each SDRAM. The 

KMM366S1620AT is a Dual In-line Memory Module and is 

intended for mounting into 168-pin edge connector sockets. 

Synchronous design allows precise cycle control with the use of 

system clock. 1/0 transactions are possible on every clock cycle. 

Range of operating frequencies, programmable latencies allows 

the same device to be useful for a variety of high bandwidth, high 

performance memory system applications. 

PIN CONFIGURATIONS (Front Side I Back Side) 

Pin Front Pin Front Pin Front Pin Back Pin Back 

1 Vss 29 DQM1 57 DQ18 85 Vss 113 DQM5 
2 DQO 30 cso 58 DQ19 86 DQ32 114 *CS1 
3 DQ1 31 DU 59 Voo 87 DQ33 115 RAS 
4 DQ2 32 Vss 60 DQ20 88 DQ34 116 Vss 
5 DQ3 33 AO 61 NC 89 DQ35 117 A1 
6 VDD 34 A2 62 *VREF 90 Voo 118 A3 
7 DQ4 35 A4 63 CKE1 91 DQ36 119 A5 
8 DQ5 36 A6 64 Vss 92 DQ37 120 A? 
9 DQ6 37 AB 65 DQ21 93 DQ38 121 A9 
10 DQ? 38 A10/AP 66 DQ22 94 DQ39 122 BAO 
11 DQB 39 BA1 67 DQ23 95 DQ40 123 A11 
12 Vss 40 Voo 68 Vss 96 Vss 124 Voo 
13 DQ9 41 Voo 69 DQ24 97 DQ41 125 CLK1 
14 DQ10 42 CLKO 70 DQ25 98 DQ42 126 *A12 
15 DQ11 43 Vss 71 DQ26 99 DQ43 127 Vss 
16 DQ12 44 DU 72 DQ27 100 DQ44 128 CKEO 
17 DQ13 45 CS2 73 Voo 101 DQ45 129 *CS3 
18 Voo 46 DQM2 74 DQ28 102 Voo 130 DQM6 
19 DQ14 47 DQM3 75 DQ29 103 DQ46 131 DQM? 
20 DQ15 48 DU 76 DQ30 104 DQ47 132 *A13 
21 *CBO 49 Voo 77 DQ31 105 *CB4 133 Voo 
22 *CB1 50 NC 78 Vss 106 *CB5 134 NC 
23 Vss 51 NC 79 CLK2 107 Vss 135 NC 
24 NC 52 *CB2 80 NC 108 NC 136 *CB6 
25 NC 53 *CB3 81 NC 109 NC 137 *CB? 
26 VDD 54 Vss 82 **SDA 110 Voo 138 Vss 
27 WE 55 DQ16 83 **SCL 111 CAS 139 DQ48 
28 DQMO 56 DQ17 84 Voo 112 DQM4 140 DQ49 

FEATURE 
• Performance range 

KMM366S1620AT-G8 

KMM366S1620AT-GO 

KMM366S1620AT-G2 

Max Freq. (Speed) 

125MHz (Bns) 

100MHz (10ns) 

83MHz (12ns) 

• Burst Mode Operation 

• Auto & Self Refresh Capability (4096 cycles I 64ms) 

• LVTTL compatible inputs and outputs 

• Single 3.3V±0.3V power supply 

• WCBR cycle with address key programs 

Latency (Access from column address) 

Burst Length (1, 2, 4, 8 & Full page) 

Data Scramble (Sequential & Interleave) 

• All inputs are sampled at the positive going edge of the 

system clock 

• Serial Presence Detect with EEPROM 

• PCB: Height(1,250mil}, dou.ble sided component 

Pin Back 

141 DQ50 
142 DQ51 
143 Voo 
144 DQ52 
145 NC 
146 *VREF 
147 NC 
148 Vss 
149 DQ53 
150 DQ54 
151 DQ55 
152 Vss 
153 DQ56 
154 DQ57 
155 DQ58 
156 DQ59 
157 Voo 
158 DQ60 
159 DQ61 
160 DQ62 
161 DQ63 
162 Vss 
163 CLK3 
164 NC 
165 **SAO 
166 **SA1 
167 **SA2 
168 Voo 

PIN NAMES 

Pir\Narne Function 

AO-A11 Address Input (multiplexed) 

BAO-BA1 Select Bank 

DQO-DQ63 Data Input/ Output 

CLKO - CLK3 Clock Input 

CKEO-CKE1 Clock Enable Input 

CSO, CS2 Chip Select Input 

RAS Row Address Storbe 

CAS Column Address Strobe 

WE Write Enable 

DQM0-7 DQM 

Voo Power Supply (3.3V) 

Vss Ground 

*VREF Power Supply for Reference 

**SDA Serial Data 1/0 

**SCL Serial Clock 

**SAO -2 Address in EEPROM 

DU Don' t use 

NC No Connection 

* These pins are not used in this module. 
** These pins should be NC in the system 

which does not support SPD. 

SAMSUNG ELECTRONICS CO., Ltd. reserves the right to change products and specifications without notice. 

d!fifiliii> 
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PIN CONFIGURATION DESCRIPTION 

CLK System Clock 

cs Chip Select 

CKE Clock Enable 

AO -A11 Address 

BAO-BA1 Bank Select Address 

RAS Row Address Strobe 

CAS Column Address Strobe 

WE Write Enable 

DQM0-7 Data Input/Output Mask 

DQ0-63 Data Input/Output 

VooNss Power Supply/Ground 

ttMHliii* 
ELECTRONICS 

Active on the positive going edge to sample all inputs. 

Disables or enables device operation by masking or enabling all inputs except 
CLK, CKE and DQM 

Masks system colck to freeze operation from the next clock cycle. 
CKE should be enabled at least one cycle prior to new command. 
Disable input buffers for power down in standby. 
CKE should be enabled 1 CLK+tss prior to valid command. 

Row I column addresses are multiplexed on the same pins. 
Row address : RAO - RA 11, column address : CAO - CA9 

Selects bank to be activated during row address latch time. 
Selects bank for read/write during column address latch time. 

Latches row addresses on the positive going edge of the CLK with RAS low. 
Enables row access & precharge. 

Latches column addresses on the positive going edge of the CLK with CAS low. 
Enables column access. 

Enables write operation and row precharge. 
Latches data in starting from CAS, WE active. 

Makes data output Hi-Z, tsHZ after the colck and masks the output. 
Blocks data input when DQM active. (Byte masking) 

Data inputs/outputs are multiplexed on the same pins. 

Power and ground for the input buffers and the core logic. 
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KMM366S1620AT 

FUNCTIONAL BLOCK DIAGRAM 

cso 
DQMO 

DQO-

DQ1 

DQ2 

DQ3 

DOM1 

DQB 

009-

0010 

DQ11 

CS2 
DQM2 

DQ16 

0017 

DQ18 

DQ19 

--
0-

0--

0--

0--

D-

DQM3 re 

DQ24 

DQ25 

DQ26 

DQ27 

0--

0--

0--

0--

DQM cs 
DQO DQ4 

DQ1 uo DQS 

DQ2 DQ6 

DQ3 DQ7 

DQM cs 
DQO 0012 

DQ1 U2 0013 c 

OQ2 0014 

OQ3 0015 

l 
J .1 

OQM cs 
OQO DQ20 o---: 

OQ1 U4 DQ21 0---j 

OQ2 DQ22 o---: 

OQ3 DQ23 o--1 

I 

DQM cs 
OQO DQ28 o----J 

OQ1 U6 DQ29 o--1 

OQ2 0030 G------j 

OQ3 DQ31 o---1 

DQM 

DQO 

DQ1 

002 

DQ3 

DOM 

DOO 

001 

DQ2 

DQ3 

.1 
DQM 

DQO 

DQ1 

DQ2 

DQ3 

1 

DOM 

DQO 

DQ1 

002 

003 

AO - An, BAO & 1 o ... SORAM UO- U15 

RASO ... SDRAM UO- U15 

CAS o ... SDRAM UO- U15 

WE.CJ ... SORAM UO- U15 

CKEOo ... SDRAM UO-U7 

Voo o-------1111---1 ________ .., 
Two 0.1 uF Capacitors 

I I per each SDRAM 
Vsso>--~~-.----,__~~~~~~~-llJio 

•ti't'Aiifo" 
ELECTRONICS 

NEW JEDEC SDRAM MODULE 

DQM4 

cs DOM cs DQM cs 
DQ32 DQO 0036 DQO 

U1 0033 001 UB 0037 001 U9 

0034 002 0038 DQ2 

0035 003 0039 DQ3 

DOMS 

cs DOM cs DQM cs 
0040 DOO 0044 DOO 

U3 0041 001 U10 DQ45 DQ1 U11 

0042 002 0046 DQ2 

0043 DQ3 DQ47 OQ3 

I DQM6o ::r ± 1 1 
cs DOM cs OQM cs 

DQ48o- DQO DQ52o- DQO 

U5 DQ49o- 001 U12 DQ53 o-- 001 U13 

DQSO o--1 002 DQ54 o-- 002 

DQ51 o-- DQ3 DQ55o- DQ3 

I DOM? o I I 
cs DQM cs DOM cs 

0056 o-- DQO DQ60o-- DQO 

U7 DQ57o- DQ1 U14 DQ61 o-- 001 U15 

DQ58 o-- DQ2 DQ62o-- 002 

DQ59o-- DQ3 D063o-- DQ3 

To all SDRAMs 
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KMM366S 1620A T NEW JEDEC SDRAM MODULE 

ABSOLUTE MAXIMUM RATINGS 
'/ •• <<• '::. lfil /( /' / •••... >> •.}. ;,.;;;; I':: i! >::::: :·::. :.':.::::•.·>· .. /.:::<:::>•· / 
Voltage on any pin relative to Vss VIN, VOUT -1.0-4.6 v 
Voltage on Voo supply relative to Vss Voo, VDDQ -1.0 - 4.6 v 
Storage temperature TSTG -55 - +150 ·c 

Power dissipation Po 16 w 
Short circuit current las 50 mA 

Note: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are exceeded. 
Functional operation should be restricted to recommended operating condition. 
Exposure to higher than recommended voltage for extended periods of time could affect device reliability. 

DC OPERATING CONDITIONS AND CHARACTERISTICS 
Recommended operating conditions (Voltage referenced to Vss = OV, TA= 0 to 70°C) 

Parameter 

Supply voltage Voo 3.0 3.3 3.6 v 
Input high votlage VIH 2.0 3.0 Voo+0.3 v 
Input low voltage VIL -0.3 0 0.8 v 2 

Output high voltage VOH 2.4 v loH=-2mA 

Output low voltage VOL 0.4 v loL = 2mA 

Input leakage current llL -80 80 uA 3 

Output leakage current IOL -5 5 uA 4 

Note: 1. VIH (max)= 4.6V AC for pulse width ::;; 10ns acceptable. 
2. VIL (min) = -1.5V AC for pulse width ::;; 1 Ons acceptable. 
3. Any input OV ~ VIN ~ Voo + 0.3V, all other pins are not under test= OV 
4. Dout is disabled, OV ~ VouT ~ Voo 

CAPACITANCE (TA= 25·c, t = 1MHz) 

Input capacitance (Ao -A11, BAO - BA1) CIN1 90 pF 

Input capacitance (RAS, CAS, WE) CIN2 90 pF 

Input capacitance (CKEO - CKE1) CIN3 55 pF 

Input capacitance (CLKO - CLK3) CIN4 40 pF 

Input capacitance (CSO, CS2) CIN5 55 pF 

Input capacitance (DQMO - DQM7) CIN6 25 pF 

Data input/output capacitance (DQO - DQ63) CouT 20 pF 

di"'f\ijil» 
ELECTRONICS 
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KMM366S1620AT NEW JEDEC SDRAM MODULE 

DC CHARACTERISTICS 
(Recommended operating condition unless otherwise noted, TA= 0 to 70 °C) 

c ·<-:-"> > 
J .. S}'ITlbol I•· , ...... · ......... I 

""" 
~ ~ 

Operating Current 
lcc1 

(One Bank Active) 

Precharge Standby Current lcc2P 

in power-down mode lcc2PS 

lcc2N 
Precharge Standby Current 
in non power-down mode 

lcc2NS 

Active Standby Current lcc3P 

in power-down mode lcc3PS 

Active Standby Current ICC3N 

in non power-down mode 
(One Bank Active) lcc3NS 

Operating Current ICC4 
(Burst Mode) 

Refresh Current Ices 

Self Refresh Current Ices 

Note : 1. Measured with outputs open. 

2. Refresh period is 64ms. 

•l1HitJliiiiP 
ELECTRONICS 

I.··. CAS 
Test Condition Latency 

1 •. ~ ·.· 

Burst Length =1 
tRc2tRc(min) 
loL= O mA 

CKEsV1L(max), tee= 15ns 

CKE & CLKSVIL(max), tee= 00 

CKE2V1H(min), CS2V1H(min), tee= 15ns 
Input signals are changed one time during 30ns 

CKE2V1H(min), CLKsV1L(max), tee= 00 

Input signals are stable 

CKEsV1L(max), tee= 15ns 

CKE & CLKsV1L(max), tee= oo 

CKE2V1H(min), CS2V1H(min), tee= 15ns 
Input signals are changed one time during 30ns 

CKE2V1H(min), CLKSVIL(max), tee= 00 

Input signals are stable 

IOL = 0 mA 3 
Page Burst 
2 Banks activated 
tceo = 2CLKs 2 

tRc2tRe(min) 

CKEs0.2V 

Version 
....•. r 

.:.::...;:;..:.::.. Unit .•.•. 1 Note 
J..:c~2 ~10 ~12 }. 

1,920 1,680 1,440 mA 1 

32 
mA 

32 

480 

mA 

320 

96 
mA 

96 

640 mA 

400 mA 

2,560 2,000 1,760 

mA 1 

1,760 1,600 1,440 

2,880 mA 2 

24 mA 
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KMM366S1620AT NEW JEDEC SDRAM MODULE 

AC OPERA TING TEST CONDITIONS (Voo = 3.3V±0.3V, TA= o to 70"C) 

AC Input levels (VIHNIL) 

Input timing measurement reference level 

Input rise and fall time 

Output timing measurement reference level 

Output load condition 

3.3V 

1200.Q 

VoH (DC) = 2.4V, IOH = -2mA 
Output 0------------ - - - - - - • VOL (DC) = 0.4V, IOL = 2mA 

870&l 4 50pf 

(Fig. 1) DC Output Load Circuit 

RAS to CAS delay tRCO(min) 20 

Row precharge time tRP(min) 20 

tRAS(min) 48 
Row active time 

tRAS(max) 

l @Operation tRC(min) 70 
Row cycle time j @Auto refresh tRFC(min) 80 

Last data in to new col. address delay tCOL(min) 

Last data in to row precharge tROL(min) 

Last data in to burst stop tBDL(min) 

Col. address to col. address delay tCCO(min) 

Number of valid 1 CAS latency=3 

output data l CAS latency=2 

2.4 / 0.4 

1.4 

tr/tf=1/1 

1.4 

See Fig. 2 

Output 

24 

24 

50 

100 

80 

80 

1 

1 

1 

1 

2 

1 

v 
v 
ns 

v 

Vtt=1.4V 

50.Q 

l 50pF 

(Fig. 2) AC Output Load Circuit 

26 ns 1 

26 ns 1 

60 ns 1 

us 

90 ns 1 

90 ns 1, 5 

CLK 2 

CLK 2 

CLK 2 

CLK 3 

ea 4 

Note : 1. The minimum number of clock cycles is determined by dividing the minimum time required with clock cycle time, 

and then rounding off to the next higher integer. 

2. Minimum delay is required to complete write. 

3. All parts allow every cycle column address change. 

4. In case of row precharge interrupt, auto precharge and read burst stop. 

5. A new command may be given tRFC after self refresh exit. 

•l&ifiiiiliP 
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KMM366S1620AT NEW JEDEC SCRAM MODULE 

AC CHARACTERISTICS (AC operating conditions unless otherwise noted) 

Refer to the individual component, not the whole module. 
' ::: ',' :, '>7· ,'<' ': 70 7 : < dn ~r ? '.1~•' :.·· .•. , ..• , .. ,, -cc:- .. ,· .. , . ...,,- -c- I 

' : : . . ~:. < '::':· ' < ; >I ~ ~~/,/ ;: ... ::::. 22 Z / f: : ::::•:22· "'.' / ', •. ·.· 

CLK to valid 
output delay 

Output data 
hold time 

CLK high pulse width 

CLK low pulse width 

Input setup time 

Input hold time 

CAS latency=3 

CAS latency=2 

CAS latency=3 

CAS latency=2 

CLK to output in Low-Z 

CLK to output 
in Hi-Z 

CAS latency=3 

CAS latency=2 

tSAC 

3 
tOH 

3 

tCH 3 

tCL 3 

tss 2 

tSH 

tSLZ 

tSHZ 

Note : 1. Parameters depend on programmed CAS latency. 

6 7 

6 7 

3 

3 

3.5 

3.5 

2.5 

6 7 

6 7 

2. If clock rising time is longer than 1 ns, (tr/2-0.5)ns should be added to the parameter. 

3. Assumed input rise and fall time (tr & tf)=1 ns. 

If tr & tf is longer than 1 ns, transient time compensation should be considered, 

i.e., [(tr+ tf)/2-1]ns should be added to the parameter. 

t1Mfiliii" 
ELECTRONICS 

8 
ns 1, 2 

8 

3 
ns 2 

3 

4 ns 3 

4 ns 3 

3 ns 3 

ns 3 

ns 2 

8 
ns 

8 
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KMM366S1620AT NEW JEDEC SDRAM MODULE 

FREQUENCY vs. AC PARAMETER RELATIONSHIP TABLE 

KMM366S1620AT-G8 (Unit : number of clock) 

y @i<>·. ::·: > :::::::· ><;.:_Le / { !>:: ......... }. [BITJ'..:•:· :;:. .;:;::;:.7::::: 
.·>LL ··•·1 [lLtR[)i..i• :)i : >· I :>:: .2 :::::>< '.':':~·::: :·::: •. ~·"=··: 1::::.==:_·•·: l< ·.::::::_ 2·:; '.:'?" _J 

:/ - > ~t.;.;;;;; >••· I<·.::~:::;;.: ./ : :.;;::;;;: <:: •. / I<:.· ,;.L.. I l~'D L )·· .7)( s :·.:: ::::r~~·,,.:::s "/ :.::::: c..:J 
125MHz (8.0ns) 3 9 6 3 2 3 1 1 1 

100MHz (10.0ns) 3 7 5 2 2 2 1 1 1 

83MHz (12.0ns) 2 6 4 2 2 2 1 1 1 

75MHz (13.0ns) 2 6 4 2 2 2 1 1 1 

66MHz (15.0ns) 2 5 4 2 2 2 1 1 1 

KMM366S1620AT- GO (Unit: number of clock) 
<( :.:::. ></ >: 

I 
.. . /. 1::, .;<: .. :::.:::. :::· > :L~;;;; / k ...;.,. <.::: . ...... :~:·:; I L'.~C:: <~;;;,...;\ .• : 1/.+l"r\, < < iRDL \. > .. t << :;:; ~=··· .. : </L1"'"'.l.1 >:..::::::.Z ··--~ 

I c, --" :;.z> <:>:< ::::::::· /:' /:•{/ :::: .. 
_i_ 24hs>: :.::;;.}-'•··:··· :·:·•11'1~.• 'Ions-'--I >::· . . ) . > <:} : :•:: ::. :::;:::;:..:;.::::: ·::· :CZ < L :c •:: ··: <_::;;_~...::;;_ ~ I:·. ::\"..'.:::.:.:::.::: 

100MHz (10.0ns) 3 8 5 3 2 3 1 1 1 

83MHz (12.0ns) 3 7 5 2 2 2 1 1 1 

75MHz (13.0ns) 2 6 4 2 2 2 1 1 1 

66MHz (15.0ns) 2 6 4 2 2 2 1 1 1 

60MHz (16.?ns) 2 5 3 2 2 2 1 1 1 

KMM366S1620AT- G2 (Unit: number of clock) 

83MHz (12.0ns) 3 8 5 3 2 3 

75MHz (13.0ns) 3 7 5 2 2 2 

66MHz (15.0ns) 2 6 4 2 2 2 

60MHz (16.?ns) 2 6 4 2 2 2 

50MHz (20.0ns) 2 5 3 2 2 2 

ttMHliii" ELECTRONICS 
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KMM366S1620AT NEW JEDEC SDRAM MODULE 

SIMPLIFIED TRUTH TABLE 

Register Mode Register Set 

Auto Refresh 

Refresh 
Entry 

Self 

Refresh Exit 

Bank Active & Row Addr. 

Read& 
Column Address 

Write & 
Column Address 

Burst Stop 

Precharge 

Auto Precharge Disable 

Auto Precharge Enable 

Auto Precharge Disable 

Auto Precharge Enable 

Bank Selection 

All Banks 

Clock Suspend or 
Active Power Down 

Entry 

Exit 

Entry 

H x 
H 

H 
L 

L H 

H x 

H x 

H x 

H x 

H x 

H L 

L H 

H L 

L L L L x 

L L L H x 

L H H H 
x 

H x x x 
L L H H x 

L H L H x 

L H L L x 

L H H L x 

L L H L x 

H x x x 
x 

L v v v 
x x x x x 
H x x x 

x 
L H H H 

Precharge Power Down Mode 1-------1-------1----+-----1---+----+--1-----1 

H x x x 
Exit L H x 

L v v v 
DQM H x v 

H x x x 
No Operation Command H x x 

L H H H 

OPCODE 1, 2 

3 
x 

3 

3 
x 

3 

v Row Address 

L Column 4 
v Address 

H (Ao-A9) 4, 5 

L Column 4 
v Address 

H (Ao-Ag) 

x 
v L 

x 
x H 

x 

x 

x 7 

x 

(V=Valid, X=Don' t Care, H=Logic High, L=Logic Low) 

Note : 1. OP Code : Operand Code 

Ao - A11 & BAo - BA1 : Program keys. (@MRS) 
2. MRS can be issued only at all banks precharge state. 

A new command can be issued after 2 clock cycles of MRS. 
3. Auto refresh functions are as same as CBR refresh of DRAM. 

The automatical precharge without row precharge command is meant by "Auto". 
Auto/self refresh can be issued only at all banks precharge state. 

4. BAo - BA1: Bank select addresses. 
If both BAo and BA1 are "Low" at read, write, row active and precharge, bank A is selected. 
If both BAo is "Low" and BA1 is "High" at read, write, row active and precharge, bank B is selected. 
If both BAo is "High" and BA1 is "Low" at read, write, row active and precharge, bank C is selected. 
If both BAo and BA1 are "High" at read, write, row active and precharge, bank D is selected. 
If A10/AP is "High" at row precharge, BAo and BA1 is ignored and all banks are selected. 

5. During burst read or write with auto precharge, new read/write command can not be issued. 
Another bank read/write command can be issued after the end of burst. 
New row active of the assoiated bank can be issued at tRP after the end of burst. 

6. Burst stop command is valid at every burst length. 
7. DQM sampled at positive going edge of a CLK and masks the data-in at the very CLK (Write DQM latency is 0), 

but makes Hi-Z state the data-out of 2 CLK cycles after. (Read DQM latency is 2) 

•t:!f:fiiiil• 
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KMM366S1620AT 

PACKAGE DIMENSIONS 

.118DIA± .004 
(3.000DIA ± .100) 

0.350 

0.250 
(6.350) 

1.450 
(8.890) .450 (36.830) 

(11.430) 

0.250 
I" (6.350) 

11 

0.123±.005 
(3.125±.125) 

Detail A 

0.079±.004 
(2.000 ± .100) 

Tolerances : ± .005(.13) unless otherwise specified 

The used device is 16Mx4 SDRAM, TSOP 
SDRAM Part No.: KM44S16030AT 

•liUWi'ih" ELECTRONICS 

5.250 
(133.350) 

5.014 
(127.350) 

4.550 
(115.57) 

0.250 

0.250 
(6.350) 

1• (6.350) 
11 

Detail B 

NEW JEDEC SDRAM MODULE 

0.054 
(1.372) 

2.150 
(54.61) 

Units : Inches (millimeters) 

R 0.079 
(R 2.000) 

0.157±0.004 
(4.000±0.100) 

0.170Max 

I"' (4.318Max) 

_JI· 0.050±0.0039 
I (1.210±0.10), 

0.050 
(1.270) 

Detail C 
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KMM366S1603AT NEW JEDEC SDRAM MODULE 

KMM366S1603AT SCRAM DIMM 
16Mx64 SDRAM DIMM based on 8Mx8, 2Banks, 4K Refresh, 3.3V Synchronous DRAMs with SPD 

GENERAL DESCRIPTION 
The Samsung KMM366S1603AT is a 16M bit x 64 Synchronous 

Dynamic RAM high density memory module. The Samsung 

KMM366S1603AT consists of sixteen CMOS BM x 8 bit with 

2banks Synchronous DRAMs in TSOP-11 400mil package and a 

1 K or 2K EEPROM in B-pin SOP package on a 168-pin glass

epoxy substrate. Two 0.1 uF decoupling capacitors are mounted 

on the printed circuit board in parallel for each SDRAM. The 

KMM366S1603AT is a Dual In-line Memory Module and is 

intended for mounting into 168-pin edge connector sockets. 

Synchronous design allows precise cycle control with the use of 

system clock. 1/0 transactions are possible on every clock cycle. 

Range of operating frequencies, programmable latencies allows 

the same device to be useful for a variety of high bandwidth, high 

performance memory system applications. 

PIN CONFIGURATIONS (Front Side I Back Side) 
Pin Front Pin Front Pin Front Pin Back Pin Back 

1 Vss 29 DQM1 57 DQ1B 85 Vss 113 DQM5 
2 DQO 30 cso 5B DQ19 86 DQ32 114 CS1 
3 DQ1 31 DU 59 Voo 87 DQ33 115 RAS 
4 DQ2 32 Vss 60 DQ20 8B DQ34 116 Vss 
5 DQ3 33 AO 61 NC 89 DQ35 117 A1 
6 Voo 34 A2 62 *VREF 90 Voo 118 A3 
7 DQ4 35 A4 63 CKE1 91 DQ36 119 A5 
8 DQ5 36 A6 64 Vss 92 DQ37 120 A7 
9 DQ6 37 AB 65 0021 93 DQ3B 121 A9 
10 DQ7 3B A10/AP 66 DQ22 94 DQ39 122 BAO 
11 DQB 39 *BA1 67 DQ23 95 DQ40 123 A11 
12 Vss 40 Voo 6B Vss 96 Vss 124 Voo 
13 DQ9 41 VDD 69 DQ24 97 DQ41 125 CLK1 
14 DQ10 42 CLKO 70 DQ25 9B DQ42 126 A12 
15 DQ11 43 Vss 71 DQ26 99 DQ43 127 Vss 
16 DQ12 44 DU 72 DQ27 100 DQ44 12B CKEO 
17 DQ13 45 CS2 73 VDD 101 DQ45 129 CS3 
1B Voo 46 DQM2 74 DQ2B 102 VDD 130 DQM6 
19 DQ14 47 DQM3 75 DQ29 103 DQ46 131 DQM7 
20 DQ15 4B DU 76 DQ30 104 DQ47 132 *A13 
21 *CBO 49 Voo 77 DQ31 105 *CB4 133 Voo 
22 *CB1 50 NC 7B Vss 106 *CB5 134 NC 
23 Vss 51 NC 79 CLK2 107 Vss 135 NC 
24 NC 52 *CB2 BO NC 10B NC 136 *CB6 
25 NC 53 *CB3 B1 NC 109 NC 137 *CB7 
26 Voo 54 Vss B2 -sDA 110 Voo 13B Vss 
27 WE 55 DQ16 B3 **SCL 111 CAS 139 DQ4B 
2B DQMO 56 DQ17 B4 Voo 112 DQM4 140 DQ49 

FEATURE 
• Performance range 

KMM366S1603AT-GB 

KMM366S 1603AT-GO 

KMM366S1603AT-G2 

Max Freq. (Speed) 

125MHz (Bns) 

100MHz (10ns) 

83MHz (12ns) 

• Burst Mode Operation 

• Auto & Self Refresh Capability (4096 cycles I 64ms) 

• LVTTL compatible inputs and outputs 

• Single 3.3V±0.3V power supply 

• WCBR cycle with address key programs 

Latency (Access from column address) 

Burst Length (1, 2, 4, B & Full page) 

Data Scramble (Sequential & Interleave) 

• All inputs are sampled at the positive going edge of the 

system clock 

• Serial Presence Detect with EEPROM 

• PCB: Height(1,250mil), double sided component 

Pin Back 

141 DQ50 
142 DQ51 
143 Voo 
144 DQ52 
145 NC 
146 *VREF 
147 NC 
148 Vss 
149 DQ53 
150 DQ54 
151 DQ55 
152 Vss 
153 DQ56 
154 DQ57 
155 DQ5B 
156 DQ59 
157 Voo 
15B DQ60 
159 DQ61 
160 DQ62 
161 DQ63 
162 Vss 
163 CLK3 
164 NC 
165 **SAO 
166 -sA1 
167 **SA2 
16B Voo 

PIN NAMES 
PhtName Function 
AO-A12 Address Input (multiplexed) 

BAO Select Bank 

DQO-DQ63 Data Input/ Output 

CLKO -CLK3 Clock Input 

CKEO-CKE1 Clock Enable Input 

CSO-CS3 Chip Select Input 

RAS Row Address Storbe 

CAS Column Address Strobe 

WE Write Enable 

DQM0-7 DQM 

Voo Power Supply (3.3V) 

Vss Ground 

*VREF Power Supply for Reference 

-sDA Serial Data 1/0 

**SCL Serial Clock 

**SAO -2 Address in EEPROM 

DU Don' t use 

NC No Connection 

* These pins are not used in this module. 
** These pins should be NC in the system 

which does not support SPD. 

SAMSUNG ELECTRONICS CO., Ltd. reserves the right to change products and specifications without notice. 

413 dfafiiiii» 
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KMM366S1603AT NEW JEDEC SCRAM MODULE 

PIN CONFIGURATION DESCRIPTION 

I< ~ .// .:':::::'::'/>:;::: 
T 

:':':·.· : ? / \.,.// ..... ) ::.•:• ::·:·:· .·:··:,':':::':':<. .::·:: .::: :::: 

CLK System Clock Active on the positive going edge to sample all inputs. 

cs Chip Select Disables or enables device operation by masking or enabling all inputs except 
CLK, CKE and DQM. 

Masks system colck to freeze operation from the next clock cycle. 

CKE Clock Enable 
CKE should be enabled at least one cycle prior to new command. 
Disable input buffers for power down in standby. 
CKE should be enabled 1 CLK+tss prior to valid command. 

AO-A12 Address 
Row I column addresses are multiplexed on the same pins. 
Row address: RAO - RA12, column address: CAO - CAB 

BAO Bank Select Address 
Selects bank to be activated during row address latch time. 
Selects bank for read/write during column address latch time. 

RAS Row Address Strobe 
Latches row addresses on the positive going edge of the CLK with RAS low. 
Enables row access & precharge. 

CAS Column Address Strobe 
Latches column addresses on the positive going edge of the CLK with CAS low. 
Enables column access. 

WE Write Enable 
Enables write operation and row precharge. 
Latches data in starting from CAS, WE active. 

DQM0-7 Data Input/Output Mask 
Makes data output Hi-Z, tsHz after the colck and masks the output. 
Blocks data input when DQM active. (Byte masking) 

DQ0-63 Data Input/Output Data inputs/outputs are multiplexed on the same pins. 

VooNss Power Supply/Ground Power and ground for the input buffers and the core logic. 

•11Ji'if JllW> 
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KMM366S1603AT NEW JEDEC SCRAM MODULE 

FUNCTIONAL BLOCK DIAGRAM 
CS1 
cso 

OOMO OQM4 

OOM cs OQM cs DOM cs OOM cs 
000 000 OQO OQ32 000 000 
001 001 OQ1 0033 001 001 
002 002 uo OQ2 U8 0034 002 U4 002 U12 
OQ3 OQ3 OQ3 OQ35 DQ3 DQ3 
DQ4 OQ4 OQ4 DQ36 DQ4 DQ4 
DQ5 005 DQ5 DQ37 OQ5 005 
DQ6 OQ6 OQ6 DQ38 OQ6 DQ6 
DQ7c OQ7 OQ7 DQ39 007 DQ7 

OOM1 OOM5 

OOM cs DQM cs DQM cs DQM cs 
DQ8 OQO OQO OQ40 OQO DQO 
DQ9 OQ1 OQ1 OQ41 DQ1 DQ1 

0010. 002 U1 OQ2 U9 OQ42 OQ2 us DQ2 U13 
0011 OQ3 OQ3 OQ43 OQ3 DQ3 
0012 004 OQ4 DQ44 004 DQ4 
0013 005 005 OQ45 OQ5 DQ5 
0014 006 OQ6 OQ46 OQ6 006 
0015 007 OQ7 OQ47 OQ7 DQ7 

CS3 
CS2 r 

OOM2 o OOM6 

OOM cs OOM cs DQM cs DQM cs 
0016 DOO DOO OQ48 OQO DOO 
0017 001 OQ1 OQ49 001 001 
0018 002 U2 OQ2 U10 OQ50 002 U6 DQ2 U14 
0019- 003 003 OQ51 003 DQ3 
0020 004 004 0052 DQ4 DQ4 
0021- 005 OQ5 OQ53 005 DQ5 
0022 006 006 OQ54 OQ6 DQ6 
0023 007 DQ7 0055 007 DQ7 

OOM3 OOM7 

OOM cs OQM cs DOM cs cs 
OQ24r 000 OQO OQ56 000 
0025 001 OQ1 OQ57 OQ1 
OQ26 002 U3 OQ2 U11 0058 OQ2 U15 
OQ27 OQ3 OQ3 OQ59 OQ3 
0028 004 OQ4 OQ60 004 
0029 005 OQ5 OQ61 DQ5 
0030 006 006 OQ62 006 
0031 OQ7 OQ7 OQ63 007 

AO-An, BAO c • SORAM UO - U15 

RASO • SDRAM UO - U15 
Voo 

CASO • SDRAM UO - U15 J m 

WEC • SDRAM UO- U15 J:n ~ 
CKE1 SORAM U8 - U15lm CKEOo • SDRAM UO-U7 

~UO/U1/U2/U3 
10.Q CLK0/1/2/3 U8/U9/U1 O/U11 

OOn o---,/\/\1'---. Every OQpin of SDRAM U4/U5/U6/U7 

Voo o 1 • 10.Q U12/U13/U14/U15 

1 Two 0.1 uF Capacitors 
To all SORAMs 

I I per each SORAM 
Vss o ~ 

•11l111H11!1' 415 
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KMM366S1603AT NEW JEDEC SCRAM MODULE 

ABSOLUTE MAXIMUM RATINGS 

Voltage on any pin relative to Vss V1N, VouT -1.0-4.6 v 
Voltage on Voo supply relative to Vss Voo, VDDQ -1.0 - 4.6 v 
Storage temperature TSTG -55 - +150 

Power dissipation Po 16 w 
Short circuit current las 50 mA 

Note : Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are exceeded. 
Functional operation should be restricted to recommended operating condition. 
Exposure to higher than recommended voltage for extended periods of time could affect device reliability. 

DC OPERA TING CONDITIONS AND CHARACTERISTICS 
Recommended operating conditions (Voltage referenced to Vss = OV, TA= Oto 70°C) 

> /llZSS 
{>: . >< 

:·< :::•> ::::. ":c::i.i'.:::.:' :·: ~:..i:£ :::::>:::::C'::':~:::c•:::::.>•: ::: I\.< c:.:::;::::<:. ~ 
Supply voltage Voo 3.0 3.3 3.6 v 
Input high votlage VIH 2.0 3.0 Voo+0.3 v 1 

Input low voltage VIL -0.3 0 0.8 v 2 

Output high voltage VoH 2.4 - - v IOH =-2mA 

Output low voltage VOL - - 0.4 v IOL = 2mA 

Input leakage current Ill -80 - 80 uA 3 

Output leakage current IOL -10 - 10 uA 4 

Note: 1. V1H (max)= 4.6V AC for pulse width s 10ns acceptable. 
2. VIL (min)= -1.5V AC for pulse width s 10ns acceptable. 
3. Any input OV s VIN s Voo + 0.3V, all other pins are not under test= OV 
4. Dout is disabled, OV s VouT s Voo 

CAPACITANCE (TA= 25·c, t = 1MHz) 

Input capacitance (Ao - A12, BAO) CIN1 90 pF 

Input capacitance (RAS, CAS, WE) CIN2 90 pF 

Input capacitance (CKEO - CKE1) CIN3 55 pF 

Input capacitance (CLKO - CLK3) CIN4 40 pF 

Input capacitance (CSO - CS3) CINS 35 pF 

Input capacitance (DQMO - DQM?) CIN6 25 pF 

Data input/output capacitance (DQO - DQ63) COUT 25 pF 

dii'&Jliii» 
ELECTRONICS 
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KMM366S1603AT NEW JEDEC SDRAM MODULE 

DC CHARACTERISTICS 
(Recommended operating condition unless otherwise noted, TA= Oto 70°C) 

I ?i . l] __ LL~ ···•·•••• 
:>•::••···: 

, ....• §Y[~.~··~·.'.····· i<_jj_ ..... ·· . / 
>~L < j_ __l < • < 

Operating Current 
lcc1 

(One Bank Active) 

Precharge Standby Current lcc2P 

in power-down mode lcc2PS 

lce2N 
Precharge Standby Current 
in non power-down mode 

lec2NS 

Active Standby Current ICC3P 

in power-down mode lcc3PS 

Active Standby Current lcc3N 

in non power-down mode 
(One Bank Active) ICC3NS 

Operating Current 
ICC4 

(Burst Mode) 

Refresh Current Ices 

Self Refresh Current Ices 

Note : 1. Measured with outputs open. 

2. Refresh period is 64ms. 

•1:1:1: Hliii" ELECTRONICS 

······ ········ ./•... . _< --- • . /./I. Ai6·•• 
> :.:•• /.:·····•.< :+;;;.~·-- <> > / .· 

·.: ••.•.•.• : •• :.:••······:~·.················· .. ·.··/./•! (c·•····· 
Burst Length =1 
tRc:::::tRc(min) 
loL= 0 mA 

CKE::;;VIL(max), tee= 15ns 

CKE & CLK~VIL(max), tee;;; 00 

CKE2VIH(min), CS2V1H(min), tee= 15ns 
Input signals are changed one time during 30ns 

CKE2VIH(min), CLK::;;VIL(max), tee=()() 
Input signals are stable 

CKE::;;VIL(max), tee= 15ns 

CKE & CLK::;;VIL(max), tee= 00 

CKE2V1H(min), CS2VIH(min), tee;;; 15ns 
Input signals are changed one time during 30ns 

CKE2V1H(min), CLK~VIL(max), tee;;; 00 

Input signals are stable 

IOL = 0 mA 3 
Page Burst 
2 Banks activated 
tcco = 2CLKs 2 

tRc2tRe(min) 

CKE::;;o.2v 

"'7" T.f / / i:.•· ·········: ~E ·~,.,.,~~· .... ···•: -< ... :. >·· 
. .:.:•. . ... II I / << 

1,240 1,120 960 mA 1 

32 
mA 

32 

480 

mA 

320 

96 
mA 

96 

640 mA 

400 mA 

1,600 1,320 1,160 

mA 1 

1,160 1,080 1,000 

2,880 mA 2 

24 mA 
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KMM366S1603AT NEW JEDEC SDRAM MODULE 

AC OPERATING TEST CONDITIONS (Voo = 3.3V±0.3V, TA= Oto 70°C) 

Parameter 

AC Input levels (VIHNIL) 

Input timing measurement reference level 

Input rise and fall time 

Output timing measurement reference level 

Output load condition 

, 3.3V 

~ 1200.Q 

l VoH (DC) = 2.4V, loH = -2mA 
Output o-----;----1--------.._ Vol (DC) = 0.4V, loL = 2mA 

870Q.4 50pf 

(Fig. 1) DC Output Load Circuit 

2.4 I 0.4 

1.4 

tr/tf=1/1 

1.4 

See Fig. 2 

OPERA TING AC PARAMETER (AC operating conditions unless otherwise noted) 
.... ·. ·.· ·. . :-::-:-::-~! -c-

Version 
Parameter: Symbol ~ :..:::. 

. 

--"""-···~ .2:::..-"' 2~ L···· 
·~ ~ 

---

~s 
..i. 

-10 

Row active to row active delay tRRD(min) 16 20 

RAS to CAS delay tRCD(min) 20 24 

Row precharge time tRP(min) 20 24 

tRAS(min) 48 50 
Row active time 

tRAS(max) 100 

[ @Operation tRC(min) 70 80 
Row cycle time J @Auto refresh tRFC(min) 80 80 

Last data in to new col. address delay tCDL(min) 1 

Last data in to row precharge tRDL(min) 1 

Last data in to burst stop tBDL(min) 1 

Col. address to col. address delay tCCD(min) 1 

Number of valid 

f 

CAS latency=3 2 

output data CAS latency=2 1 

v 
v 
ns 

v 

l vtt•1.4V 

:? 50.Q 

l SOpF 

(Fig. 2) AC Output Load Circuit 

..::c I Unit I Note .·. I 
.;.1.2 

-"' I . 
·.· 

. 

24 ns 1 

26 ns 1 

26 ns 1 

60 ns 1 

us 

90 ns 1 

90 ns 11 5 

CLK 2 

CLK 2 

CLK 2 

CLK 3 

ea 4 

Note : 1. The minimum number of clock cycles is determined by dividing the minimum time required with clock cycle time, 

and then rounding off to the next higher integer. 

2. Minimum delay is required to complete write. 

3. All parts allow every cycle column address change. 

4. In case of row precharge interrupt, auto precharge and read burst stop. 

5. A new command may be given tRFC after self refresh exit. 

•1:!:1.fillii• ELECTRONICS 
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KMM366S1603AT NEW JEDEC SCRAM MODULE 

AC CHARACTERISTICS (AC operating conditions unless otherwise noted) 

Refer to the individual component, not the whole module. 

CAS latency=3 8 10 12 
CLK cycle time tee 1000 1000 1000 

CLK to valid 
output delay 

Output data 
hold time 

CLK high pulse width 

CLK low pulse width 

Input setup time 

Input hold time 

CAS latency=2 

CAS latency=3 

CAS latency=2 

CAS latency=3 

CAS latency=2 

CLK to output in Low-Z 

CLK to output 
in Hi-Z 

CAS latency=3 

CAS latency=2 

12 

tsAe 

3 
tOH 

3 

teH 3 

teL 3 

tss 2 

tSH 

tsLZ 

tSHZ 

Note : 1. Parameters depend on programmed CAS latency. 

13 

6 7 

6 7 

3 

3 

3.5 

3.5 

2.5 

6 7 

6 7 

2. If clock rising time is longer than 1 ns, (tr/2-0. 5)ns should be added to the parameter. 

3. Assumed input rise and fall time (tr & tf)=1ns. 

If tr & tf is longer than 1 ns, transient time compensation should be considered, 

i.e., [(tr+ tf)/2-1]ns should be added to the parameter. 

dMfiiUI> 
ELECTRONICS 

15 

8 

8 

3 

3 

4 

4 

3 

8 

8 

·: 

.·_:I NotE! •··• 

ns 

ns 1, 2 

ns 2 

ns 3 

ns 3 

ns 3 

ns 3 

ns 2 

ns 
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KMM366S1603AT NEW JEDEC SCRAM MODULE 

FREQUENCY vs. AC PARAMETER RELATIONSHIP TABLE 

KMM366S1603AT-G8 (Unit : number of clock) 

125MHz (8.0ns) 3 9 6 3 2 3 

100MHz (10.0ns) 3 7 5 2 2 2 

83MHz (12.0ns) 2 6 4 2 2 2 

75MHz (13.0ns) 2 6 4 2 2 2 

66MHz (15.0ns) 2 5 4 2 2 2 

KMM366S1603AT- GO (Unit : number of clock) 

100MHz (10.0ns) 3 8 5 3 2 3 

83MHz (12.0ns) 3 7 5 2 2 2 

75MHz (13.0ns) 2 6 4 2 2 2 

66MHz (15.0ns) 2 6 4 2 2 2 

60MHz (16.?ns) 2 5 3 2 2 2 

KMM366S1603AT-G2 (Unit: number of clock) 

....... . .......... §<··· \ ) )tRC .. ••••· 
T>.:. >••..:> p •.•.•. I ZZFT ... TI: .. ~.......... . '/·\···· /•TZD•.········ l,;;.,;;.;.>·•• 

I/•. x ··<······· 

CA$/) 

1<~> 
/• .•.....• 2 •.c: ...... 2 

22 .......... : .L•<:.••• ·••••. ...... . ........... -0~ ~ ... ;; 

2 

83MHz (12.0ns) 3 8 5 3 2 3 1 1 1 

75MHz (13.0ns) 3 7 5 2 2 2 1 1 1 

66MHz (15.0ns) 2 6 4 2 2 2 1 1 1 

60MHz (16.?ns) 2 6 4 2 2 2 1 1 1 

SOMHz (20.0ns) 2 5 3 2 2 2 1 1 1 

t11Mfiiiil> 
ELECTRONICS 
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KMM366S1603AT NEW JEDEC SDRAM MODULE 

SIMPLIFIED TRUTH TABLE 

Register Mode Register Set H x L L L L x OPCODE 1, 2 

Auto Refresh H 3 
H L L L H x x 

Entry L 3 
Refresh Self 

Refresh L H H H 3 
Exit L H x x 

H x x x 3 

Bank Active & Row Addr. H x L L H H x v Row Address 

Read& Auto Precharge Disable L Column 4 
Column Address H x L H L H x v Address 

Auto Precharge Enable H (Ao-Aa) 4, 5 

Write & Auto Precharge Disable L Column 4 
Column Address H x L H L L x v Address 

Auto Precharge Enable H (Ao-Aa) 4, 5 

Burst Stop H x L H H L x x 6 

Bank Selection v L 
Precharge H x L L H L x x 

Both Banks x H 

H x x x 
Clock Suspend or Entry H L x 
Active Power Down L v v v x 

Exit L H x x x x x 
H x x x 

Entry H L x 
L H H H 

Precharge Power Down Mode x 
H x x x 

Exit L H x 
L v v v 

DOM H x v x 7 

H x x x 
No Operation Command H x x x 

L H H H 

(V=Valid, X=Don t Care, H=Logic High, L=Logic Low) 

Note : 1. OP Code : Operand Code 

Ao - A12, BAo : Program keys. (@MRS) 

2. MRS can be issued only at both banks precharge state. 

A new command can be issued after 2 CLK cycles of MRS. 

3. Auto refresh functions are as same as CBR refresh of DRAM. 

The automatical precharge without row precharge command is meant by "Auto". 

Auto/self refresh can be issued only at both banks precharge state. 

4. BAo : Bank select address. 

If "Low" at read, write, row active and precharge, bank A is selected. 

If "High" at read, write, row active and precharge, bank B is selected. 

If A10/AP is "High" at row precharge, BAo is ignored and both banks are selected. 

5. During burst read or write with auto precharge, new read/write command can not be issued. 

Another bank read/write command can be issued after the end of burst. 

New row active of the assoiated bank can be issued at tRP after the end of burst. 

6. Burst stop command is valid at every burst length. 

7. DOM sampled at positive going edge of a CLK masks the data-in at the very CLK (Write DOM latency is 0), 

but makes Hi-Z state the data-out of 2 CLK cycles after. (Read DOM latency is 2) 

•11l11
1H11!1' 421 
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KMM366S 1603A T NEW JEDEC SDRAM MODULE 

PACKAGE DIMENSIONS 

0 Ii) 
l/) l'N . 
....: E 

.118DJA± .004 
(3.000DJA±.100) 

0.350 
(8.890) 

0.250 
1
• (6.350) •

1 

.450 
(11.430) 

0.250 
(6.350) 

1.450 
(36.830) 

5.250 
(133.350) 

5.014 
(127.350) 

4.550 
(115.57) 

0.250 
1
• (6.350) •

1 

2.150 
(54.61) 

0.123±.005 
(3.125±.125) 

0.079±.004 
(2.000 ± .100) 

D ~ r:.' f-----'=!='-. -=D'-T-<~--~;~!:~~~) 
j 0.079±.004 

Detail A 

Tolerances:± .005(.13) unless otherwise specified 

The used device is 8Mx8 SDRAM, TSOP 
SDRAM Part No.: KM48S8020AT 

•1Mf1iW» 
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I (2.000 ± .100) 

Detail B 

0.054 
(1.372) 

Units : Inches (millimeters) 

R 0.079 
(R 2.000) 

0.157±0.004 
(4.000±0.100) 

0.170Max 
(4.318Max) 

_JI· 0.050±0.0039 
I (1.210±0.10) 

0.050 
(1.270) 

Detail C 
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KMM366S1623AT NEW JEDEC SDRAM MODULE 

KMM36651623AT SDRAM DIMM 
16Mx64 SDRAM DIMM based on 8Mx8, 4Banks, 4K Refresh, 3.3V Synchronous DRAMs with SPD 

GENERAL DESCRIPTION 
The Samsung KMM366S1623AT is a 16M bit x 64 Synchronous 

Dynamic RAM high density memory module. The Samsung 

KMM366S1623AT consists of sixteen CMOS SM x S bit with 

4banks Synchronous DRAMs in TSOP-11 400mil package and a 

1 K or 2K EEPROM in S-pin SOP package on a 16S-pin glass

epoxy substrate. Two 0.1 uF decoupling capacitors are mounted 

on the printed circuit board in parellel for each SDRAM. The 

KMM366S1623AT is a Dual In-line Memory Module and is 

intended for mounting into 16S-pin edge connector sockets. 

Synchronous design allows precise cycle control with the use of 

system clock. 1/0 transactions are possible on every clock cycle. 

Range of operating frequencies, programmable latencies allows 

the same device to be useful for a variety of high bandwidth, high 

performance memory system applications. 

PIN CONFIGURATIONS (Front Side I Back Side) 
Pin Front Pin Front Pin Front Pin Back Pin Back 

1 Vss 29 DQM1 57 DQ1S S5 Vss 113 DQM5 
2 DQO 30 cso 5S DQ19 S6 DQ32 114 CS1 
3 DQ1 31 DU 59 Voo S7 DQ33 115 RAS 
4 DQ2 32 Vss 60 DQ20 SS DQ34 116 Vss 
5 DQ3 33 AO 61 NC S9 DQ35 117 A1 
6 Voo 34 A2 62 *VREF 90 Voo 11S A3 
7 DQ4 35 A4 63 CKE1 91 DQ36 119 A5 
s DQ5 36 A6 64 Vss 92 DQ37 120 A7 
9 DQ6 37 AS 65 DQ21 93 DQ3S 121 A9 
10 DQ7 3S A10/AP 66 DQ22 94 DQ39 122 BAO 
11 DQS 39 BA1 67 DQ23 95 DQ40 123 A11 
12 Vss 40 Voo 6S Vss 96 Vss 124 Voo 
13 DQ9 41 Voo 69 DQ24 97 DQ41 125 CLK1 
14 DQ10 42 CLKO 70 DQ25 9S DQ42 126 *A12 
15 DQ11 43 Vss 71 DQ26 99 DQ43 127 Vss 
16 DQ12 44 DU 72 DQ27 100 DQ44 12S CKEO 
17 DQ13 45 CS2 73 Voo 101 DQ45 129 CS3 
18 Voo 46 DQM2 74 DQ2S 102 Voo 130 DQM6 
19 DQ14 47 DQM3 75 DQ29 103 DQ46 131 DQM7 
20 DQ15 4S DU 76 DQ30 104 DQ47 132 *A13 
21 *CBO 49 Voo 77 DQ31 105 *CB4 133 Voo 
22 *CB1 50 NC 7S Vss 106 *CB5 134 NC 
23 Vss 51 NC 79 CLK2 107 Vss 135 NC 
24 NC 52 *CB2 so NC 10S NC 136 *CB6 
25 NC 53 *CB3 S1 NC 109 NC 137 *CB7 
26 Voo 54 Vss S2 **SDA 110 Voo 13S Vss 
27 WE 55 DQ16 S3 **SCL 111 CAS 139 DQ4S 
28 DQMO 56 DQ17 S4 Voo 112 DQM4 140 DQ49 

FEATURE 
• Performance range 

KMM366S1623AT-GS 

KMM366S1623AT-GO 

KMM366S 1623AT-G2 

Max Freq. (Speed) 

125MHz (Sns) 

100MHz (10ns) 

S3MHz (12ns) 

• Burst Mode Operation 

• Auto & Self Refresh Capability (4096 cycles I 64ms) 

• LVTTL compatible inputs and outputs 

• Single 3.3V± 0.3V power supply 

• WCBR cycle with address key programs 

Latency (Access from column address) 

Burst Length (1, 2, 4, S & Full page) 

Data Scramble (Sequential & Interleave) 

• All inputs are sampled at the positive going edge of the 

system clock 

• Serial Presence Detect with EEPROM 

• PCB : Height(1,250mil), double sided component 

PIN NAMES 
Pin Back Pin Name Function 

~ 

141 DQ50 
142 DQ51 

AO -A11 Address Input (multiplexed) 

BAO-BA1 Select Bank 

143 Voo DQO- DQ63 Data Input I Output 

144 DQ52 CLKO -CLK3 Clock Input 
145 NC 
146 *VREF 

CKEO-CKE1 Clock Enable Input 

147 NC CSO-CS3 Chip Select Input 

14S Vss RAS Row Address Storbe 
149 DQ53 
150 DQ54 
151 DQ55 

CAS Column Address Strobe 

WE Write Enable 

152 Vss DQM0-7 DQM 
153 DQ56 
154 DQ57 
155 DQ58 

Voo Power Supply (3.3V) 

Vss Ground 

:-

156 DQ59 *VREF Power Supply for Reference 

157 Voo 
15S DQ60 
159 DQ61 
160 DQ62 
161 DQ63 
162 Vss 
163 CLK3 
164 NC 
165 **SAO 
166 **SA1 
167 **SA2 
16S Voo 

**SDA Serial Data 1/0 

**SCL Serial Clock 

**SA0-2 Address in EEPROM 

DU Don' t use 

NC No Connection 

* These pins are not used in this module. 
** These pins should be NC in the system 

which does not support SPD. 

SAMSUNG ELECTRON/CS CO., Ltd. reserves the right to change products and specifications without notice. 

•tliiWJ@iP 
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KMM366S1623AT NEW JEDEC SDRAM MODULE 

PIN CONFIGURATION DESCRIPTION 

CLK System Clock 

cs Chip Select 

CKE Clock Enable 

AO-A11 Address 

BAO-BA1 Bank Select Address 

RAS Row Address Strobe 

CAS Column Address Strobe 

WE Write Enable 

DQM0-7 Data Input/Output Mask 

DQ0-63 Data Input/Output 

VooNss Power Supply/Ground 

•1m'ifllhiiP 
ELECTRONICS 

Active on the positive going edge to sample all inputs. 

Disables or enables device operation by masking or enabling all inputs except 
CLK, CKE and DQM. 

Masks system colck to freeze operation from the next clock cycle. 
CKE should be enabled at least one cycle prior to new command. 
Disable input buffers for power down in standby. 
CKE should be enabled 1 CLK+tss prior to valid command. 

Row I column addresses are multiplexed on the same pins. 
Row address: RAO - RA11, column address: CAO - CAB 

Selects bank to be activated during row address latch time. 
Selects bank for read/write during column address latch time. 

Latches row addresses on the positive going edge of the CLK with RAS low. 
Enables row access & precharge. 

Latches column addresses on the positive going edge of the CLK with CAS low. 
Enables column access. 

Enables write operation and row precharge. 
Latches data in starting from CAS, WE active. 

Makes data output Hi-Z, tsHz after the colck and masks the output. 
Blocks data input when DQM active. (Byte masking) 

Data inputs/outputs are multiplexed on the same pins. 

Power and ground for the input buffers and the core logic. 
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KMM366S1623AT NEW JEDEC SDRAM MODULE 

FUNCTIONAL BLOCK DIAGRAM 
CS1 
cso 

OOMO OOM4 

DOM cs OOM cs ~ OOM cs DOM cs 
000 000 000 0032 000 000 
001 001 001 0033 001 001 
002 002 uo 002 us 0034 002 U4 002 U12 
003 003 003 0035 003 003 
004 004 004 0036 004 004 
005 005 005 0037 005 005 
006 006 006 0038 006 006 
007 007 007 0039 DQ7 DQ7 

OOM1 DOM5 

DOM cs OOM cs DOM cs DOM cs 
DQ8 DQO DOO DQ40 DOO DOO 
009 DQ1 001 0041 001 001 

0010 002 U1 002 U9 0042 002 us 002 U13 
0011 003 003 0043 003 003 
0012 004 004 0044 DQ4 004 
DQ13 005 005 0045 005 005 
DQ14 006 006 0046 006 006 
0015 DQ7 007 0047 007 007 

CS3 
CS2 

OOM2 DOM6 

DOM cs DOM cs DOM cs DOM cs 
0016 000 000 0048 000 000 
0017 001 001 0049 001 001 
0018 002 U2 002 U10 0050 002 U6 002 U14 
0019 003 003 0051 003 003 
0020 004 004 0052 004 004 
0021 005 005 0053 005 005 
0022 006 006 0054 006 006 
0023 007 007 0055 007 007 

OOM3 DOM7 

DOM cs DOM cs DOM cs cs 
0024 000 000 0056 OQO 
0025 001 001 DQ57 001 
0026 002 U3 002 U11 0058 002 U15 
0027 003 003 0059 003 
0028 004 004 0060 004 
0029 005 005 0061 005 
0030 006 006 0062 006 
0031 007 007 0063 007 

AO - An, BAO & 1 o ... SDRAM UO - U15 

RASO ... SORAM UO - U15 
Voo 

CASO ... SORAM UO - U15 

WEO ... J:Q SO RAM UO - U15 

CKEOo ... SORAM UO-U7 CKE1 SDRAM U8 - U15 

QUOIU1/U2/U3 
10.Q CLK0/1/2/3 U8/U9/U10/U11 

OQn o--~ Every DOpin of SDRAM U4/U5/U6/U7 

Voo o 1 1 ... 10.Q U12/U13/U14/U15 

Two 0.1 uF Capacitors 
To all SDRAMs 

Vss o I I per each SDRAM 
... 

•111UJ11H' 425 
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KMM366S1623AT NEW JEDEC SDRAM MODULE 

ABSOLUTE MAXIMUM RATINGS 

Voltage on any pin relative to Vss VIN, VOUT -1.0-4.6 v 
Voltage on Voo supply relative to Vss Voo, VDDQ -1.0-4.6 v 
Storage temperature TsTG -55 - +150 

Power dissipation Po 16 w 
Short circuit current las 50 mA 

Note : Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are exceeded. 
Functional operation should be restricted to recommended operating condition. 
Exposure to higher than recommended voltage for extended periods of time could affect device reliability. 

DC OPERATING CONDITIONS AND CHARACTERISTICS 
Recommended operating conditions (Voltage referenced to Vss = OV, TA= 0 to 70°C) 

~ •:c.;;. •..... i ····· ••·•· < .... I • Jyp···• >··~······ 1··· Note ...• s<---·~ l == ___2/'2[•·········· l>·J__ -"- :___ •. --"- · ..••.•...•• ··•l 1•2!~<----l :..;::; •.. l 

Supply voltage Voo 3.0 3.3 3.6 v 
Input high votlage VIH 2.0 3.0 Voo+0.3 v 1 

Input low voltage VIL -0.3 0 0.8 v 2 

Output high voltage VoH 2.4 - - v loH =-2mA 

Output low voltage VOL - - 0.4 v loL = 2mA 

Input leakage current llL -80 - 80 uA 3 

Output leakage current IOL -10 - 10 uA 4 

Note : 1. VIH (max) = 4.6V AC for pulse width s 1 Ons acceptable. 
2. VIL (min)= -1.5V AC for pulse width s 1 Ons acceptable. 
3. Any input OV s VIN s Voo + 0.3V, all other pins are not under test= OV 
4. Dout is disabled, OV s VouT s Voo 

CAPACITANCE (TA= 25°C, f = 1MHz) 

Input capacitance (Ao -A11, BAO - BA1) CIN1 90 pF 

Input capacitance (RAS, CAS, WE) CIN2 90 pF 

Input capacitance (CKEO - CKE1) CIN3 55 pF 

Input capacitance (CLKO - CLK3) CIN4 40 pF 

Input capacitance (CSO - CS3) CIN5 35 pF 

Input capacitance (DQMO - DQM7) CIN6 25 pF 

Data input/output capacitance (DQO - DQ63) COUT 25 pF 

4J:f:l:f1'iil" 
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KMM366S1623AT NEW JEDEC SDRAM MODULE 

DC CHARACTERISTICS 
(Recommended operating condition unless otherwise noted, TA= 0 to 70°C) 

:-:::'. T 

····· Parameter $yffi.b()I··· ... 
Test condition CAS 

Latency 
·~. ·. ~ ..:.L= • .. ~ 

Operating Current 
lcc1 

(One Bank Active) 

Precharge Standby Current lcc2P 

in power-down mode lcc2PS 

lcc2N 
Precharge Standby Current 
in non power-down mode 

lcc2NS 

Active Standby Current lcc3P 

in power-down mode lcc3PS 

Active Standby Current lcc3N 

in non power-down mode 
(One Bank Active) lcc3NS 

Operating Current 
ICC4 

(Burst Mode) 

Refresh Current Ices 

Self Refresh Current Ices 

Note : 1. Measured with outputs open. 

2. Refresh period is 64ms. 

•1Mf11iil» 
ELECTRONICS 

Burst Length =1 
tRc2tRc(min) 
IOL = 0 mA 

CKE~VIL(max), tee= 15ns 

CKE & CLK~VIL(max), tee= 00 

CKE2:V1H(min), CS2:V1H(min), tee= 15ns 
Input signals are changed one time during 30ns 

CKE2:V1H(min), CLK~VIL(max), tee= 00 

Input signals are stable 

CKE~VIL(max), tee= 15ns 

CKE & CLK~VIL(max), tee= 00 

CKE2:V1H(min), CSZ:VIH(min), tee= 15ns 
Input signals are changed one time during 30ns 

CKE2VIH(min), CLK~VIL(max), tee= 00 

Input signals are stable 

IOL = 0 mA 3 
Page Burst 
2 Banks activated 
teeo = 2CLKs 2 

tRe 2tRc(min) 

CKE~0.2V 

--:- :c 
c'c yetsiot\ _.•.· .. ·~•·"- Unit i••Note F._9-0 cc· 

IZ,H I .,10 .. . 

'-'-'- ... 
······ 

1,240 1,020 960 mA 1 

32 
mA 

32 

480 

mA 

320 

96 
mA 

96 

640 mA 

400 mA 

1,600 1,320 1,160 

mA 1 

1,160 1,080 1,000 

2,880 mA 2 

24 mA 
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KMM366S1623AT NEW JEDEC SCRAM MODULE 

AC OPERA TING TEST CONDITIONS (Voo = 3.3V±0.3V, TA= o to 7o·c) 

Parameter 

AC Input levels (VIHNIL) 

Input timing measurement reference level 

Input rise and fall time 

Output timing measurement reference level 

Output load condition 

J 3.3V 

~ 1200.Q. 

f." VoH (DC) = 2.4V, IOH = -2mA 
Output O•----il;i----- ------.. VOL (DC) = 0.4V, IOL = 2mA 

870.Q 4 50pF 

(Fig. 1) DC Output Load Circuit 

2.4 / 0.4 

1.4 

tr/tf=1/1 

1.4 

See Fig. 2 

Output c 

v 
v 
ns 

v 

J lllt=1.4V 

~. 50.Q. 

t'M'MJll~m:;1 l 50pF 

(Fig. 2) AC Output Load Circuit 

OPERA TING AC PARAMETER (AC operating conditions unless otherwise noted) 

re: -c::-~ 
..,.. 
~ 7 c•.- ... . · .. 

Version 
.. · .... ··> I 

I Parameter Symbol 
2 .<> ••... • ..... .... .:.' . Ullit Note ... 

; ····· ~------ / 

--:::-- -c/fi I ~10 I 
•· ...;;:,. :__:. '~ ... ·. ·. ·····- .~::_ 2--'--~02>· .... '__::___::_ L ·~ · ..... ~ 

Row active to row active delay tRRD(min) 16 20 24 ns 1 

RAS to CAS delay tRCD(min) 20 24 26 ns 1 

Row precharge time tRP(min) 20 24 26 ns 1 

tRAS(min) 48 50 60 ns 1 
Row active time 

tRAS(max) 100 us 

l @Operation tRC(min) 70 80 90 ns 1 
Row cycle time l @Auto refresh tRFC(min) 80 80 90 ns 1, 5 

Last data in to new col. address delay tCOL(min) 1 CLK 2 

Last data in to row precharge tRDL(min) 1 CLK 2 

Last data in to burst stop tBDL(min) 1 CLK 2 

Col. address to col. address delay tCCD(min) 1 CLK 3 

Number of valid 1 CAS latency=3 2 

output data 
ea 4 

CAS latency=2 1 

Note : 1. The minimum number of clock cycles is determined by dividing the minimum time required with clock cycle time, 

and then rounding off to the next higher integer. 

2. Minimum delay is required to complete write. 

3. All parts allct>w every cycle column address change. 

4. In case of row ptecharge interrupt, auto precharge and read burst stop. 

5. A new command may be given tRFC after self refresh exit. 

•1.t.':fiiiii» 
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KMM366S1623AT NEW JEDEC SDRAM MODULE 

AC CHARACTERISTICS (AC operating conditions unless otherwise noted) 

Refer to the individual component, not the whole module. 
~ 'l --,-

1 Syrtlbol ~~··· I 
~10 

Parameter 
_;:;;_·· . ., Min . Max t Min 

CAS latency=3 8 10 
CLK cycle time tee 1000 

CAS latency=2 12 13 

CLK to valid CAS latency=3 6 
output delay 

tSAe 
CAS latency=2 6 

Output data CAS latency=3 3 3 

hold time 
toH 

CAS latency=2 3 3 

CLK high pulse width teH 3 3.5 

CLK low pulse width tel 3 3.5 

Input setup time tss 2 2.5 

Input hold time tSH 1 1 

CLK to output in Low-Z tSLZ 1 1 

CLK to output CAS latency=3 6 

in Hi-Z 
tSHZ 

CAS latency=2 6 

Note : 1. Parameters depend on programmed CAS latency. 

Max 

1000 

7 

7 

7 

7 

2. If clock rising time is longer than 1 ns, (tr/2-0.5)ns should be added to the parameter. 

3. Assumed input rise and fall time (tr & tf)=1 ns. 

If tr & tf is longer than 1 ns, transient time compensation should be considered, 

i.e., [(tr+ tf)/2-1]ns should be added to the parameter. 

tJMfiliii" 
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-12 
Unit Note 

Min Max 

12 
1000 ns 1 

15 

8 
ns 1, 2 

8 

3 
ns 2 

3 

4 ns 3 

4 ns 3 

3 ns 3 

1 ns 3 

1 ns 2 

8 
ns 

8 
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KMM366S1623AT NEW JEDEC SDRAM MODULE 

FREQUENCY vs. AC PARAMETER RELATIONSHIP TABLE 

KMM36651623AT- GS (Unit : number of clock) 

125MHz (8.0ns) 3 9 6 3 2 3 

100MHz (10.0ns) 3 7 5 2 2 2 

83MHz (12.0ns) 2 6 4 2 2 2 

75MHz (13.0ns) 2 6 4 2 2 2 

66MHz (15.0ns) 2 5 4 2 2 2 

KMM36651623AT- GO (Unit : number of clock) 

100MHz (10.0ns) 3 8 5 3 2 3 

83MHz (12.0ns) 3 7 5 2 2 2 

75MHz (13.0ns) 2 6 4 2 2 2 

66MHz (15.0ns) 2 6 4 2 2 2 

60MHz (16.?ns) 2 5 3 2 2 2 

KMM36651623AT-G2 (Unit: number of clock) 

83MHz (12.0ns) 3 8 5 3 2 3 

75MHz (13.0ns) 3 7 5 2 2 2 

66MHz (15.0ns) 2 6 4 2 2 2 

60MHz (16.?ns) 2 6 4 2 2 2 

50MHz (20.0ns) 2 5 3 2 2 2 

t1iJ:'¥11iii" 
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KMM366S1623AT NEW JEDEC SDRAM MODULE 

SIMPLIFIED TRUTH TABLE 

1.:: l • :::-:.::/:/./ :<:::::. 11>•····1 
Register Mode Register Set H x L L L L x OP CODE 1, 2 

Auto Refresh H 3 
H ~ L L L H x x t---

Entry L 3 
Refresh Self 

Refresh L H H H 3 
Exit L H x x f---

H x x x 3 

Bank Active & Row Addr. H x L L H H x v Row Address 

Read& Auto Precharge Disable L Column 4 
Column Address H x L H L H x v Address 1------1 

Auto Precharge Enable H (Ao-Ae) 4, 5 

Write& Auto Precharge Disable L Column 4 
Column Address H x L H L L x v Address f----1 

Auto Precharge Enable H (Ao-Ae) 4, 5 

Burst Stop H x L H H L x x 6 

Bank Selection v L 
Precharge H x L L H L x x r-----1 

All Banks x H 

H x x x 
Clock Suspend or Entry H L x r-----1 

Active Power Down L v v v x 
f-----1 

Exit L H x x x x x 
H x x x 

Entry H L x t---
L H H H 

Precharge Power Down Mode x r---
H x x x 

Exit L H x r---
L v v v 

DQM H x v x 7 

H x x x 
No Operation Command H x x x f---

L H H H 

(V=Valid, X=Don' t Care, H=Logic High, L=Logic Low) 

Note : 1. OP Code : Operand Code 

Ao -A11 & BAo - BA1 : Program keys. (@MRS) 
2. MRS can be issued only at all banks precharge state. 

A new command can be issued after 2 clock cycles of MRS. 
3. Auto refresh functions are as same as CBR refresh of DRAM. 

The automatical precharge without row precharge command is meant by "Auto". 
Auto/self refresh can be issued only at all banks precharge state. 

4. BAo - BA1 : Bank select addresses. 
If both BAo and BA1 are "Low" at read, write, row active and precharge, bank A is selected. 
If both BAo is "Low" and BA1 is "High" at read, write, row active and precharge, bank Bis selected. 
If both BAo is "High" and BA1 is "Low" at read, write, row active and precharge, bank C is selected. 
If both BAo and BA1 are "High" at read, write, row active and precharge, bank D is selected. 
If A10/AP is "High" at row precharge, BAo and BA1 is ignored and all banks are selected. 

5. During burst read or write with auto precharge, new read/write command can not be issued. 
Another bank read/write command can be issued after the end of burst 
New row active of the assoiated bank can be issued at tRP after the end of burst 

6. Burst stop command is valid at every burst length. 
7. DOM sampled at positive going edge of a CLK and masks the data-in at the very CLK (Write DQM latency is 0), 

but makes Hi-Z state the data-out of 2 CLK cycles after. (Read DOM latency is 2) 

•t:f:1¥Jiiil$ 
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KMM366S1623AT NEW JEDEC SDRAM MODULE 

PACKAGE DIMENSIONS 

0.118 
(3.000) 

.118DIA± .004 
(3.000DIA ± .100) 

0.350 
(8.890) 

0.250 

.450 
(11.430) 

0.250 
(6.350) 

1.450 
(36.830) 

5.250 
(133.350) 

5.014 
(127.350) 

4.550 
(115.57) 

2.150 
(54.61) 

14 
(6.350) •1 

0.123±.005 
(3.125±.125) 

0.079±.004 
(2.000 ± .100) 

n~ <•r:;~~:~!~) 
J.~ 

I (2.000 ± .100) 

Detail A 

Tolerances:± .005(.13) unless otherwise specified 

The used device is 8Mx8 SDRAM, TSOP 
SDRAM Part No.: KM48S8030AT 

rt1Mfiliii» 
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Detail B 

0.054 
(1.372) 

Units : Inches (millimeters) 

R 0.079 
(R 2.000) 

0.157±0.004 
(4.000±0.100) 

0.170Max 
(4.318Max) 

__J L 0.050±0.0039 
1r (1.210±0.10) 

0.050 
(1.270) 

Detail C 
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KMM3745803AT NEW JEDEC SDRAM MODULE 

KMM374S803AT SDRAM DIMM 
8Mx72 SDRAM DIMM with ECC based on 8Mx8, 2Banks, 4K Refresh, 3.3V Synchronous DRAMs with SPD 

GENERAL DESCRIPTION 
The Samsung KMM374SB03AT is a BM bit x 72 Synchronous 

Dynamic RAM high density memory module. The Samsung 

KMM374SB03AT consists of nine CMOS BM x B bit with 2banks 

Synchronous DRAMs in TSOP-11 400mil package and a 1K or 

2K EEPROM in B-pin SOP package on a 16B-pin glass-epoxy 

substrate. Two 0.1 uF decoupling capacitors are mounted on the 

printed circuit board in parellel for each SDRAM. The 

KMM374SB03AT is a Dual In-line Memory Module and is 

intended for mounting into 168-pin edge connector sockets. 

Synchronous design allows precise cycle control with the use of 

system clock. 1/0 transactions are possible on every clock cycle. 

Range of operating frequencies, programmable latencies allows 

the same device to be useful for a variety of high bandwidth, 

high performance memory system applications. 

PIN CONFIGURATIONS (Front Side I Back Side) 
Pin Front Pin Front Pin Front Pin Back Pin Back 

1 Vss 29 DQM1 57 DQ1B B5 Vss 113 DQM5 
2 DQO 30 cso 5B DQ19 B6 DQ32 114 *CS1 
3 DQ1 31 DU 59 Voo 87 DQ33 115 RAS 
4 DQ2 32 Vss 60 DQ20 88 DQ34 116 Vss 
5 DQ3 33 AO 61 NC 89 DQ35 117 A1 
6 Voo 34 A2 62 *VREF 90 Voo 118 A3 
7 DQ4 35 A4 63 *CKE1 91 DQ36 119 A5 
B DQ5 36 A6 64 Vss 92 DQ37 120 A? 
9 DQ6 37 AB 65 DQ21 93 DQ38 121 A9 
10 DQ? 38 A10/AP 66 DQ22 94 DQ39 122 BAO 
11 DQB 39 *BA1 67 DQ23 95 DQ40 123 A11 
12 Vss 40 Voo 68 Vss 96 Vss 124 Voo 
13 DQ9 41 Voo 69 DQ24 97 DQ41 125 CLK1 
14 DQ10 42 CLKO 70 DQ25 9B DQ42 126 A12 
15 DQ11 43 Vss 71 DQ26 99 DQ43 127 Vss 
16 DQ12 44 DU 72 DQ27 100 DQ44 12B CKEO 
17 DQ13 45 CS2 73 Voo 101 DQ45 129 *CS3 
18 Voo 46 DQM2 74 DQ28 102 Voo 130 DQM6 
19 DQ14 47 DQM3 75 DQ29 103 DQ46 131 DQM? 
20 DQ15 4B DU 76 DQ30 104 DQ47 132 *A13 
21 CBO 49 Voo 77 DQ31 105 CB4 133 Voo 
22 CB1 50 NC 78 Vss 106 CB5 134 NC 
23 Vss 51 NC 79 *CLK2 107 Vss 135 NC 
24 NC 52 CB2 80 NC 10B NC 136 CB6 
25 NC 53 CB3 81 NC 109 NC 137 CB? 
26 Voo 54 Vss 82 **SDA 110 Voo 138 Vss 
27 WE 55 DQ16 B3 **SCL 111 CA8 139 DQ4B 
2B DQMO 56 DQ17 84 Voo 112 DQM4 140 DQ49 

FEATURE 
• Performance range 

KMM374SB03AT-GB 

KMM374SB03AT-GO 

KMM374SB03AT-G2 

Max Freq. (Speed) 

125MHz (Bns) 

100MHz (10ns) 

B3MHz (12ns) 

• Burst Mode Operation 

• Auto & Self Refresh Capability (4096 cycles/ 64ms) 

• LVTTL compatible inputs and outputs 

• Single 3.3V±0.3V power supply 

• WCBR cycle with address key programs 

Latency (Access from column address) 

Burst Length ( 1, 2, 4, B & Full page) 

Data Scramble (Sequential & Interleave) 

• All inputs are sampled at the positive going edge of the 

system clock 

• Serial Presence Detect with EEPROM 

• PCB: Height(1,000mil}, double sided component 

Pin Back 

141 DQ50 
142 DQ51 
143 Voo 
144 DQ52 
145 NC 
146 *VREF 
147 NC 
148 Vss 
149 DQ53 
150 DQ54 
151 DQ55 
152 Vss 
153 DQ56 
154 DQ57 
155 DQ58 
156 DQ59 
157 Voo 
15B DQ60 
159 DQ61 
160 DQ62 
161 DQ63 
162 Vss 
163 *CLK3 
164 NC 
165 **SAO 
166 **SA1 
167 **SA2 
16B Voo 

PIN NAMES 

PihName .• Function 

AO -A12 Address Input (multiplexed) 

BAO Select Bank 

DQO-DQ63 Data Input I Output 

CBO-CB? Check bit (data-in I data-out) 

CLKO -CLK1 Clock Input 

CKEO Clock Enable Input 

CSO, CS2 Chip Select Input 

RAS Row Address Storbe 

CAS Column Address Strobe 

WE Write Enable 

DQM0-7 DQM 

Voo Power Supply (3.3V) 

Vss Ground 

*VREF Power Supply for Reference 

**SDA Serial Data 1/0 

**SCL Serial Clock 

**SAO -2 Address in EEPROM 

DU Don' t use 

NC No Connection 

* These pins are not used in this module. 
** These pins should be NC in the system 

which does not support SPD. 

SAMSUNG ELECTRONICS CO., Ltd. reserves the right to change products and specifications without notice. 

•tM"liil' ELECTRONICS 
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KMM37 4S803A T NEW JEDEC SDRAM MODULE 

PIN CONFIGURATION DESCRIPTION 

F> Pin ··•··· 1 >·····•.····· J\lafue .... · ..... .... ... ·• 

= Input FOnetio!-"_ 
...... ~ .... . ... 

£ 2 ······:·-"- -"' -"' ~ ~ 

CLK System Clock Active on the positive going edge to sample all inputs. 

cs Chip Select 
Disables or enables device operation by masking or enabling all inputs except 
CLK, CKE and DQM. 

Masks system colck to freeze operation from the next clock cycle. 

CKE Clock Enable 
CKE should be enabled at least one cycle prior to new command. 
Disable input buffers for power down in standby. 
CKE should be enabled 1CLK+tss prior to valid command. 

AO -A12 Address 
Row I column addresses are multiplexed on the same pins. 
Row address: RAO - RA12, column address: CAO - CAB 

BAO Bank Select Address 
Selects bank to be activated during row address latch time. 
Selects bank for read/write during column address latch time. 

RAS Row Address Strobe 
Latches row addresses on the positive going edge of the CLK with RAS low. 
Enables row access & precharge. 

CAS Column Address Strobe 
Latches column addresses on the positive going edge of the CLK with CAS low. 
Enables column access. 

WE Write Enable 
Enables write operation and row precharge. 
Latches data in starting from CAS, WE active. 

DQM0-7 Data Input/Output Mask 
Makes data output Hi-Z, tsHz after the colck and masks the output. 
Blocks data input when DQM active. (Byte masking) 

DQ0-63 Data Input/Output Data inputs/outputs are multiplexed on the same pins. 

CB0-7 Check bit Check bits for ECC. 

VooNss Power Supply/Ground Power and ground for the input buffers and the core logic. 

d!:i: fJii ii• 
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FUNCTIONAL BLOCK DIAGRAM 
CSOo-----.-------------------~, 

DQMO 

DQO c 
DQ1 
002 
DQ3 
DQ4 
DQ5 r 

DQ6 
DQ7 c 

DQM 

uo 

DOM1 ~-'---~-----'-~~ 

DQ8 
DQ9c 

0010 
0011 -
0012 
0013 
0014 
0015 

CBO 
CB1 
CB2 
CB3 
CB4 ° 
CB5 c 

CB6 ° 
CB7 

DQM 

U1 

U2 

cs2~r~~~~--~~~ 

DQM2 c 

0016 
0017 
0018. 
0019. 
0020 
0021 { 
0022 c 
0023 

DQM3 

OQ24 
OQ25 c 
OQ26 c 
OQ27 
OQ28 
OQ29 
OQ30 c 
OQ31 

U3 

U4 

AO - An, BAO o>-------,llJJiio• SDRAM UO - US 

RAS c .... SDRAM UO - US 

CAS c .... SDRAM UO - US 

WE<<'-' _____ .,.. SDRAM UO - US 

CKEO c 1iJ1o SDRAM UO - US 

10.Q 
DQn o--v\I\/'-------. Every DQpin of SDRAM 

VoDo>-------1------1-----------------lliJlo~ 
Two 0.1 uF Capacitors 

I I per each SDRAM 
Vsso>----~---~--------------llJJiio• 

ttMHliii" ELECTRONICS 

To all SDRAMs 

DQ32 
DQ33 
DQ34 
DQ35 c 
DQ36 
DQ37 c 
DQ38 c 
DQ39 

DQM5 

OQ40' 
DQ41 c 
DQ42 c 
DQ43 c 
DQ44 · 
DQ45 
DQ46 
DQ47 c 

DQM6 

DQ48 
DQ49 
DQ50 ° 
DQ51 
DQ52 
DQ53 
DQ54 
DQ55 ° 

DQM7 

DQ56 c 
DQ57 c 
DQ58 c 
DQ59 
DQ60 c 
DQ61' 
DQ62 
DQ63 c 

DQM 

U5 

U6 

U7 

U8 

U1/U4 C
UO/U3 

CLK0/1 c U2 

\~U5/U7 
vv'/.. L 
10.Q U6/US 

10.Q 
CLK2/3 o--J\J\/'--J_ 

/~10pF 
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ABSOLUTE MAXIMUM RATINGS 

Value 
~I ~ 

Unit I•··~··-"- ... 

Voltage on any pin relative to Vss VIN, VouT -1.0 -4.6 v 
Voltage on Voo supply relative to Vss Voo, VDDQ -1.0-4.6 v 
Storage temperature TSTG -55 - +150 ·c 

Power dissipation Po 9 w 
Short circuit current los 50 mA 

Note: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are exceeded. 
Functional operation should be restricted to recommended operating condition. 
Exposure to higher than recommended voltage for extended periods of time could affect device reliability. 

DC OPERA TING CONDITIONS AND CHARACTERISTICS 
Recommended operating conditions (Voltage referenced to Vss = OV, TA= 0 to 70°C) 

Parameter syml><>1·········• .... Mill· ...• · ... Typ ·.·Max .· 

Unit I 
~~ 

Note 
_.::. _;;_ 

Supply voltage Voo 3.0 3.3 3.6 v 
Input high votlage VIH 2.0 3.0 Voo+0.3 v 1 

Input low voltage VIL -0.3 0 0.8 v 2 

Output high voltage VoH 2.4 - - v IOH =-2mA 

Output low voltage VOL - - 0.4 v IOL = 2mA 

Input leakage current llL -45 - 45 uA 3 

Output leakage current IOL -5 - 5 uA 4 

Note : 1. V1H (max) = 4.6V AC for pulse width :::;; 1 Ons acceptable. 
2. VIL (min)= -1.5V AC for pulse width :::;; 1 Ons acceptable. 
3. Any input OV :::;; VIN:::;; Voo + 0.3V, all other pins are not under test= OV 
4. Dout is disabled, OV:::;; VouT :::;; Voo 

CAPACITANCE (TA=25°C, f= 1MHz) 

Symbpl 

Input capacitance (Ao - A12, BAO) CIN1 60 pF 

Input capacitance (RAS, CAS, WE) CIN2 60 pF 

Input capacitance (CKEO) CIN3 60 pF 

Input capacitance (CLKO - CLK1) CIN4 45 pF 

Input capacitance (CSO, CS2) CIN5 40 pF 

Input capacitance (DQMO - DQM?) CIN6 25 pF 

Data input/output capacitance (DQO - DQ63) COUT1 20 pF 

Data input/output capacitance (CBO - CB?) COUT2 20 pF 

•1Mf111ii» 
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KMM37 4S803A T NEW JEDEC SDRAM MODULE 

DC CHARACTERISTICS 
(Recommended operating condition unless otherwise noted, TA= 0 to 70°C) 

Parameter Symbol 

-'- . ..::..··· 

Operating Current 
lcc1 

(One Bank Active) 

Precharge Standby Current lcc2P 

in power-down mode lcc2PS 

lcc2N 
Precharge Standby Current 
in non power-down mode 

lcc2NS 

Active Standby Current ICC3P 

in power-down mode ICC3PS 

Active Standby Current ICC3N 

in non power-down mode 
(One Bank Active) ICC3NS 

Operating Current ICC4 
(Burst Mode) 

Refresh Current Ices 

Self Refresh Current Ices 

Note : 1. Measured with outputs open. 

2. Refresh period is 64ms . 

.,.,,Wiliii' 
ELECTRONICS 

Test Condition CAS 
Latency 

~ ' 

Burst Length =1 
tRc2tRc(min) 
IOL= 0 mA 

CKE::;;VIL(max), tee= 15ns 

CKE & CLK::;;VIL(max), tee= oo 

CKE2VIH(min), CS:2V1H(min), tee= 15ns 
Input signals are changed one time during 30ns 

CKE:2V1H(min), CLK::;;VIL(max), tee= 00 

Input signals are stable 

CKE::;;VIL(max), tee= 15ns 

CKE & CLK::;;VIL(max), tee= oo 

CKE2VIH(min), CS:2V1H(min), tee= 15ns 
Input signals are changed one time during 30ns 

CKE:2V1H(min), CLK::;;VIL(max), tee= 00 

Input signals are stable 

IOL = 0 mA 3 
Page Burst 
2 Banks activated 
tcco = 2CLKs 2 

tRc2tRc(min) 

CKE::;;o.2v 

Version 
Unit Note 

~a ·10 -12 

1,125 990 810 mA 1 

18 
mA 

18 

270 

mA 

180 

54 
mA 

54 

360 mA 

225 mA 

1,530 1,215 1,035 

mA 1 

1,035 945 855 

1,620 mA 2 

13.5 mA 
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AC OPERATING TEST CONDITIONS (Voo = 3.3V±0.3V, TA= o to 7o·c) 

Parameter 

AC Input levels (VIHNIL) 

Input timing measurement reference level 

Input rise and fall time 

Output timing measurement reference level 

Output load condition 

J 3.3V 

> > 1200.Q 

1 VoH (DC) = 2.4V, IOH = -2mA 
Output o---;-----1--------_.. VOL (DC) = 0.4V, loL = 2mA 

870.Q ;y 50pF 

(Fig. 1) DC Output Load Circuit 

2.4 I 0.4 

1.4 

tr/tf=1/1 

1.4 

See Fig. 2 

v 
v 
ns 

v 

;-1.4V 
:? 50.Q 

output o--£ 1:u::nto¥,®:~utt::: l 50pF 

(Fig. 2) AC Output Load Circuit 

OPERATING AC PARAMETER (AC operating conditions unless otherwise noted) 
-c- ~.· ~-0 •· 

Version 
·.·. ··: .... l ·:: 

Parameter Symbol······· L~ -""-"- ..c.. ·•. ... Unit I = 

- .:::.::: 
~10 I -"" ~~2 ... •I 

Row active to row active delay tRRD(min) 16 20 24 ns 

RAS to CAS delay tRCD(min) 20 24 26 ns 

Row precharge time tRP(min) 20 24 26 ns 

tRAS(min) 48 50 60 ns 
Row active time 

tRAS(max) 100 us 

l @Operation tRC(min) 70 80 90 ns 
Row cycle time 

.. ···• .... 

:• 

1 

1 

1 

1 

1 

J @Auto refresh tRFC(min) 80 80 90 ns 1, 5 

Last data in to new col. address delay tCDL(min) 1 CLK 2 

Last data in to row precharge tRDL(min) 1 CLK 2 

Last data in to burst stop tBDL(min) 1 CLK 2 

Col. address to col. address delay tCCD(min) 1 CLK 3 

Number of valid 1 CAS latency=3 2 

output data l 
ea 4 

GAS latency=2 1 

Note : 1. The minimum number of clock cycles is determined by dividing the minimum time required with clock cycle time, 

and then rounding off to the next higher integer. 

2. Minimum delay is required to complete write. 

3. All parts allow every cycle column address change. 

4. In case of row precharge interrupt, auto precharge and read burst stop. 

5. A new command may be given tRFc after self refresh exit. 

e1Mfiliii» 
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KMM374S803AT NEW JEDEC SDRAM MODULE 

I 

I 

AC CHARACTERISTICS (AC operating conditions unless otherwise noted) 

Refer to the individual component, not the whole module. 

;.8 
·• . 

·10 
Parameter Symbol -'-'- .:.::_ 

~ 
··. .. Min Max I Min 

.:.::__ .:.::_ '-"" 

CAS latency=3 8 10 
CLK cycle time tee 1000 

CAS latency=2 12 13 

CLK to valid CAS latency=3 6 

output delay 
tsAe 

CAS latency=2 6 

Output data CAS latency=3 3 3 

hold time 
toH 

CAS latency=2 3 3 

CLK high pulse width teH 3 3.5 

CLK low pulse width teL 3 3.5 

Input setup time tss 2 2.5 

Input hold time tsH 1 1 

CLK to output in Low-Z tSLZ 1 1 

CLK to output CAS latency=3 6 

in Hi-Z 
tSHZ 

CAS latency=2 6 

Note : 1. Parameters depend on programmed CAS latency. 

Max 

1000 

7 

7 

7 

7 

2. If clock rising time is longer than 1 ns, (tr/2-0.5)ns should be added to the parameter. 

3. Assumed input rise and fall time (tr & tf)=1 ns. 

If tr & tf is longer than 1 ns, transient time compensation should be considered, 

i.e., ((tr+ tf)/2-1]ns should be added to the parameter. 

dfofiiiil" 
ELECTRONICS 

.12 
Unit Note 

Min ·• Max 

12 
1000 ns 1 

15 

8 
ns 1, 2 

8 

3 
ns 2 

3 

4 ns 3 

4 ns 3 

3 ns 3 

1 ns 3 

1 ns 2 

8 
ns 

8 
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KMM3745803AT NEW JEDEC SDRAM MODULE 

FREQUENCY vs. AC PARAMETER RELATIONSHIP TABLE 

KMM374S803AT- GO 
~ 

i) tRC tRJlS .·.• fRp CAS 
Frc:tqu¢ncy 

Latency 70ns 48ns 20ris 
····~ -·· 

125MHz (8.0ns) 3 9 6 3 

100MHz (10.0ns) 3 7 5 2 

83MHz (12.0ns) 2 6 4 2 

75MHz (13.0ns) 2 6 4 2 

66MHz (15.0ns) 2 5 4 2 

KMM374S803AT- GO 
--:;- = 

Frequency 
CAS > tRc . tRAs 

Latency< ao11s ••·· • sons 

tRP 

- 24ns 
--

100MHz (10.0ns) 3 8 5 3 

83MHz (12.0ns) 3 7 5 2 

75MHz (13.0ns) 2 6 4 2 

66MHz (15.0ns) 2 6 4 2 

60MHz (16.?ns) 2 5 3 2 

KMM374S803AT- G2 
,..,. 

GAS tRC tRAs tRP 
Frequency 

Latency 90riS 60ns 26ns 
... ·~ I 

83MHz (12.0ns) 3 8 5 3 

75MHz (13.0ns) 3 7 5 2 

66MHz (15.0ns) 2 6 4 2 

60MHz (16.?ns) 2 6 4 2 

50MHz (20.0ns) 2 5 3 2 

d!i'ifiiiii» 
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...:. 
tRRD 

16ns 

2 

2 

2 

2 

2 

tRRD 

20ns 

2 

2 

2 

2 

2 

tRRD 

24ns 

2 

2 

2 

2 

2 

tRCD tcco 
...:.:. 

20ns 8ns 

3 1 

2 1 

2 1 

2 1 

2 1 

1 tl'tc~ I tcco ~ 
24ns 1 10115 

..:. 
3 

2 

2 

2 

2 

tRCO tcco 

26ns 12ns 

3 1 

2 1 

2 1 

2 1 

2 1 

(Unit : number of clock) 

...... tcOL tRDL 

. 8ns 8ns .. 
1 1 

1 1 

1 1 

1 1 

1 1 

(Unit : number of clock) 
,..,. 

fool tRDL 

(Unit: number of clock) 

tCOL tROL ,..,. 
12ns 12ns 

1 1 

1 1 

1 1 

1 1 

1 1 
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KMM374S803AT NEW JEDEC SDRAM MODULE 

SIMPLIFIED TRUTH TABLE -frli -~' I.< /' <:: 
>·>·: :\I:<':' ·.''/ + .:::\.:::::: :l: ::i(:~ 

:.::::::::::::.<i 

Register Mode Register Set H x L L L L x OPCODE 1, 2 

Auto Refresh H 3 
H I--- L L L H x x 1---

Entry L 3 
Refresh Self 

Refresh L H H H 3 
Exit L H x x f------1 

H x x x 3 

Bank Active & Row Addr. H x L L H H x v Row Address 

Read& Auto Precharge Disable L Column 4 
Column Address H x L H L H x v Address 1---

Auto Precharge Enable H (Ao-Ae) 4, 5 

Write & Auto Precharge Disable L Column 4 
Column Address H x L H L L x v Address t-----i 

Auto Prectiarge Enable H (Ao-Ae) 4, 5 

Burst Stop H x L H H L x x 6 

Bank Selection v L J Precharge H x L L H L x x t---
Both Banks x H 

H x x x 
Clock Suspend or Entry H L x t---

Active Power Down L v v v x 
1--

Exit L H x x x x x 
H x x x 

Entry H L x t---
L H H H 

Precharge Power Down Mode x 1---
H x x x 

Exit L H x 1---
L v v v 

DQM H x v x 7 

H x x x 
No Operation Command H x x x 1---

L H H H 

(V=Valid, X=Don' t Care, H=Logic High, L=Logic Low) 

Note : 1. OP Code : Operand Code 

Ao - A12, BAo: Program keys. (@MRS) 

2. MRS can be issued only at both banks precharge state. 

A new command can be issued after 2 CLK cycles of MRS. 

3. Auto refresh functions are as same as CBR refresh of DRAM. 

The automatical precharge without row precharge command is meant by "Auto". 

Auto/self refresh can be issued only at both banks precharge state. 

4. BAo : Bank select address. 

If "Low" at read, write, row active and precharge, bank A is selected. 

If "High" at read, write, row active and precharge, bank B is selected. 

If A10/AP is "High" at row precharge, BAo is ignored and both banks are selected. 

5. During burst read or write with auto precharge, new read/write command can not be issued. 

Another bank read/write command can be issued after the end of burst. 

New row active of the assoiated bank can be issued at tRP after the end of burst. 

6. Burst stop command is valid at every burst length. 

7. DQM sampled at positive going edge of a CLK masks the data-in at the very CLK (Write DQM latency is 0), 

but makes Hi-Z state the data-out of 2 CLK cycles after. (Read DQM latency is 2) 

•tMHliii' ELECTRONICS 
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PACKAGE DIMENSIONS 

0.118 
(3.000) 

.118DIA± .004 
(3. OOODJA ± .100) 

0.350 
(8.890) .450 

(11.430) 

0.250 
(6.350) 

1.450 
(36.830) 

5.250 
(133.350) 

5.014 
(127.350) 

4.550 
(115.57) 

0.250 
(6.350) 

0.054 
(1.372) 

2.150 
(54.61) 

~ r--=o~I ~rn~~~~-0_,

1
;~'~''~111~111-11~111-11~111111111111 u 111111111~'~'"_'1-111~111-11-111_,_,1 !1""""!"'~111~11~111~111-11 ~:~ 

0.250 
(6.350) ~I 

Detail A 

0.123±.005 
(3.125±.125) 

0.079± .004 
(2.000 ± .100) 

n~ '"ri~~~;;!~~) 
j~ 

1 (2.000 ± .100) 

Detail B 

Tolerances :±.005(.13) unless otherwise specified 

The used device is 8Mx8 SDRAM, TSOP 
SDRAM Part No.: KM48S8020AT 

•tMflliiii> 
ELECTRONICS 

Units: Inches (millimeters) 

c 
:iE 
0 
0 
N 
ci 

R 0.079 
(R 2.000) 

0.157±0.004 
(4.000±0.100) 

0.170Max 

(4.318Max) 

_J L 0.050±0.0039 

Ir (1.210±0.10) 

0.050 
(1.270) 

Detail C 
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KMM374S823AT SDRAM DIMM 
8Mx72 SDRAM DIMM with ECC based on 8Mx8, 4Banks, 4K Refresh, 3.3V Synchronous DRAMs with SPD 

GENERAL DESCRIPTION 
The Samsung KMM374SB23AT is a BM bit x 72 Synchronous 

Dynamic RAM high density memory module. The Samsung 

KMM37 4SB23AT consists of nine CMOS BM x B bit with 4banks 

Synchronous DRAMs in TSOP-11 400mil package and a 1 K or 

2K EEPROM in B-pin SOP package on a 16B-pin glass-epoxy 

substrate. Two 0.1 uF decoupling capacitors are mounted on the 

printed circuit board in parellel for each SDRAM. The 

KMM374SB23AT is a Dual In-line Memory Module and is 

intended for mounting into 16B-pin edge connector sockets. 

Synchronous design allows precise cycle control with the use of 

system clock. 1/0 transactions are possible on every clock cycle. 

Range of operating frequencies, programmable latencies allows 

the same device to be useful for a variety of high bandwidth, 

high performance memory system applications. 

PIN CONFIGURATIONS (Front Side I Back Side) 
Pin Front Pin Front Pin Front Pin Back Pin Back 

1 Vss 29 DQM1 57 DQ1B B5 Vss 113 DQM5 
2 DQO 30 cso 58 DQ19 86 DQ32 114 *CS1 
3 DQ1 31 DU 59 Voo 87 DQ33 115 RAS 
4 DQ2 32 Vss 60 DQ20 B8 DQ34 116 Vss 
5 DQ3 33 AO 61 NC B9 DQ35 117 A1 
6 Voo 34 A2 62 *VREF 90 Voo 118 A3 
7 DQ4 35 A4 63 *CKE1 91 DQ36 119 A5 
8 DQ5 36 A6 64 Vss 92 DQ37 120 A7 
9 DQ6 37 AB 65 DQ21 93 DQ38 121 A9 
10 DQ7 38 A10/AP 66 DQ22 94 DQ39 122 BAO 
11 DQ8 39 BA1 67 DQ23 95 DQ40 123 A11 
12 Vss 40 Voo 68 Vss 96 Vss 124 Voo 
13 DQ9 41 Voo 69 D024 97 D041 125 CLK1 
14 D010 42 CLKO 70 DQ25 9B DQ42 126 *A12 
15 DQ11 43 Vss 71 DQ26 99 DQ43 127 Vss 
16 DQ12 44 DU 72 DQ27 100 D044 128 CKEO 
17 D013 45 CS2 73 Voo 101 DQ45 129 *CS3 
18 Voo 46 DQM2 74 DQ28 102 Voo 130 DQM6 
19 DQ14 47 DQM3 75 DQ29 103 OQ46 131 DOM? 
20 DQ15 48 DU 76 DQ30 104 D047 132 *A13 
21 CBO 49 Voo 77 DQ31 105 CB4 133 Voo 
22 CB1 50 NC 78 Vss 106 CBS 134 NC 
23 Vss 51 NC 79 *CLK2 107 Vss 135 NC 
24 NC 52 CB2 BO NC 108 NC 136 CB6 
25 NC 53 CB3 81 NC 109 NC 137 CB? 
26 Voo 54 Vss B2 **SDA 110 Voo 138 Vss 
27 WE 55 DQ16 83 **SCL 111 CAS 139 DQ48 
28 DOMO 56 DQ17 84 Voo 112 DQM4 140 DQ49 

FEATURE 
• Performance range 

KMM374S823AT-G8 
KMM374SB23AT-GO 

KMM374SB23AT-G2 

Max Freq. (Speed) 

125MHz (Bns) 
100MHz (10ns) 

83MHz (12ns) 

• Burst Mode Operation 

• Auto & Self Refresh Capability (4096 cycles I 64ms) 
• LVTTL compatible inputs and outputs 
• Single 3.3V±0.3V power supply 

• WCBR cycle with address key programs 
Latency (Access from column address) 

Burst Length (1, 2, 4, 8 & Full page) 

Data Scramble (Sequential & Interleave) 

• All inputs are sampled at the positive going edge of the 

system clock 

• Serial Presence Detect with EEPROM 

• PCB: Height(1,000mil}, double sided component 

Pin Back 

141 DQ50 
142 DQ51 
143 Voo 
144 DQ52 
145 NC 
146 *VREF 
147 NC 
148 Vss 
149 DQ53 
150 DQ54 
151 DQ55 
152 Vss 
153 0056 
154 DQ57 
155 DQ58 
156 OQ59 
157 Voo 
158 DQ60 
159 DQ61 
160 0062 
161 DQ63 
162 Vss 
163 *CLK3 
164 NC 
165 **SAO 
166 **SA1 
167 **SA2 
168 Voo 

PIN NAMES 

Pih Name Function 

AO -A11 Address Input (multiplexed) 

BAO - BA1 Select Bank 

DOO- DQ63 Data Input/ Output 

CBO-CB7 Check bit (data-in I data-out) 

CLKO - CLK1 Clock Input 

CKEO Clock Enable Input 

CSO, CS2 Chip Select Input 

RAS Row Address Storbe 

CAS Column Address Strobe 

WE Write Enable 

OOM0-7 DQM 

Voo Power Supply (3.3V) 

Vss Ground 

*VREF Power Supply for Reference 

**SDA Serial Data 1/0 

**SCL Serial Clock 

**SAO -2 Address in EEPROM 

DU Don' t use 

NC No Connection 

* These pins are not used in this module. 
** These pins should be NC in the system 

which does not support SPD. 

SAMSUNG ELECTRON/CS CO., Ltd. reserves the right to change products and specifications without notice. 
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KMM37 4S823A T NEW JEDEC SCRAM MODULE 

PIN CONFIGURATION DESCRIPTION 

1.x ~~~:··········· <•.<.··r~/ ·····•· :·······<••:.······•: ·······•·· 
/•'< • >> .. · <--T .•.··.·.····•·:·.• 

... ········: 
...... 

······· 
~ SG·•· 

CLK System Clock Active on the positive going edge to sample all inputs. 

cs Chip Select Disables or enables device operation by masking or enabling all inputs except 
CLK, CKE and DQM. 

Masks system colck to freeze operation from the next clock cycle. 

CKE Clock Enable 
CKE should be enabled at least one cycle prior to new command. 
Disable input buffers for power down in standby. 
CKE should be enabled 1 CLK+tss prior to valid command. 

AO -A11 Address 
Row I column addresses are multiplexed on the same pins. 
Row address : RAO - RA 11, column address : CAO - CAB 

BAO-BA1 Bank Select Address 
Selects bank to be activated during row address latch time. 
Selects bank for read/write during column address latch time. 

RAS Row Address Strobe 
Latches row addresses on the positive going edge of the CLK with RAS low. 
Enables row access & precharge. 

CAS Column Address Strobe 
Latches column addresses on the positive going edge of the CLK with CAS low. 
Enables column access. 

WE Write Enable 
Enables write operation and row precharge. 
Latches data in starting from CAS, WE active. 

DQM0-7 Data Input/Output Mask 
Makes data output Hi-Z, tsHZ after the colck and masks the output. 
Blocks data input when DQM active. (Byte masking) 

DQ0-63 Data Input/Output Data inputs/outputs are multiplexed on the same pins. 

CB0-7 Check bit Check bits for ECC. 

VooNss Power Supply/Ground Power and ground for the input buffers and the core logic. 

411!i'if1iiii» 
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FUNCTIONAL BLOCK DIAGRAM 

CSOo----------<~-----------------~ 

OQMO. 

000 
001 
002 c 
OQ3 
OQ4 
005 
OQ6 
007 c 

DQM 

uo 

OOM1 ~--'-----'--~ 

DQ8 
009 

OQ10 
OQ11 
OQ12 
OQ13 
OQ14 
0015 

CBO 
CB1 
CB2 
CB3 c 
CB4 
CB5 
CB6 · 
CB7 c 

DQM 

U1 

U2 

CS2o------<I>-----~ 

OQM2 

0016 
OQ17 
OQ18c 
0019 
OQ20 · 
0021 
0022 
OQ23 

OQM3 

OQ24" 
OQ25 
OQ26 
OQ27 
OQ28 
0029 
OQ30" 
0031 o 

U3 

U4 

AO - An, BAO & 1 CJl------IJJo SDRAM UO - U8 

RAS o IJJo SDRAM UO - U8 

CAS o IJJo SDRAM UO - U8 

Vl/E o IJJo SDRAM UO - U8 

CKEO o IJJo SDRAM UO - U8 

10.Q 
DQn o----J~ Every DQpin of SDRAM 

VDDo>----1---1---------~~~ 
Two 0.1uF Capacitors 

I I per each SDRAM 
Vssc~--~---~-----------~ 

•11Mf11iii" ELECTRONICS 

To all SDRAMs 

OQM4 

OQ32 c 
OQ33 
OQ34 
OQ35 
OQ36 
0037 
OQ38 
OQ39 

OQM5 

OQ40 
0041 
OQ42 
OQ43 
OQ44 
0045 
0046 
0047 c 

OQM6 

OQ48 
OQ49 
OQ50 
0051 
0052 ° 
OQ53" 
0054 
OQ55 D 

OOM7 

OQ56 c 
0057 
OQ58 
OQ59 
OQ60 
0061 
OQ62 ° 
OQ63 

DQM 

us 

U6 

U7 

U8 

10f~UO/U3 
\./Vv LU1/U4 

CLK0/1 c U2 

~
U5/U7 

vVV 
10.Q U6/U8 

10.Q 
CLK2/3 o--V\N'j_ 

_ 10pF 

;J;-
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ABSOLUTE MAXIMUM RATINGS 

Parameter 

Voltage on any pin relative to Vss VIN, VOUT -1.0-4.6 v 
Voltage on Voo supply relative to Vss Voo, VDDQ -1.0-4.6 v 
Storage temperature TSTG -55 - +150 

Power dissipation Po 9 w 
Short circuit current los 50 mA 

Note : Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are exceeded. 
Functional operation should be restricted to recommended operating condition. 
Exposure to higher than recommended voltage for extended periods of time could affect device reliability. 

DC OPERATING CONDITIONS AND CHARACTERISTICS 
Recommended operating conditions (Voltage referenced to Vss = OV, TA= 0 to 70°C) 

Parameter 
>-::7 

Symbol-:c <.~ Mih - .... -,,-
Typ Max .. : 

<~~····· 1' 2 7 NC>te 
,--, ·'·l 

... , 

Supply voltage Voo 3.0 3.3 3.6 v 

Input high votlage VIH 2.0 3.0 Voo+0.3 v 1 

Input low voltage VIL -0.3 0 0.8 v 2 

Output high voltage VOH 2.4 - - v loH =-2mA 

Output low voltage VOL - - 0.4 v loL =2mA 

Input leakage current llL -45 - 45 uA 3 

Output leakage current loL -5 - 5 uA 4 

Note : 1. V1H (max) = 4.6V AC for pulse width ~ 1 Ons acceptable. 
2. VIL (min)= -1.5V AC for pulse width ~ 10ns acceptable. 
3. Any input OV :;-:;: VIN :;-:;: Voo + 0.3V, all other pins are not under test= OV 
4. Oout is disabled, OV ~ VOUT ~ Voo 

CAPACITANCE (TA= 25°C, f = 1MHz) 

Parameter 

Input capacitance (Ao -A11, BAO - BA1) CIN1 60 pF 

Input capacitance (RAS, CAS, WE) CIN2 60 pF 

Input capacitance (CKEO) CIN3 60 pF 

Input capacitance (CLKO - CLK1) CIN4 45 pF 

Input capacitance (CSO, CS2) CIN5 40 pF 

Input capacitance (DQMO - DQM7) CIN6 25 pF 

Data input/output capacitance (DQO - DQ63) COUT1 20 pF 

Data input/output capacitance (CBO - CB?) COUT2 20 pF 

ttMHIW" 
ELECTRONICS 
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DC CHARACTERISTICS 
(Recommended operating condition unless otherwise noted, TA = 0 to 70 'C) 

Parameter 
I> .... ·. I ••· ·.·· 

Symt>ol 1 

·. ·.. .· ... / > 
Test condition 

cAs ··· .._ ver$lon ""'.". ' ' 
i Latency .• ·. i---..-..~--e-..........;,..........._-1-0-·..,... ,l--·--.1'""2--. -t 

•. ~I-" -"- > 

Operating Current 
(One Bank Active) 

Precharge Standby Current 
in power-down mode 

Precharge Standby Current 
in non power-down mode 

Active Standby Current 
in power-down mode 

Active Standby Current 
in non power-down mode 
(One Bank Active) 

Operating Current 
(Burst Mode) 

Refresh Current 

Self Refresh Current 

lcc1 

lcc2P 

lcc2PS 

lcc2N 

lcc2NS 

ICC3P 

ICC3PS 

ICC3N 

lcc3NS 

ICC4 

Ices 

Ices 

Note : 1. Measured with outputs open. 

2. Refresh period is 64ms. 

tt:!:i:fiij}llP 
ELECTRONICS 

Burst Length =1 
tRc::::tRc(min) 
loL= O mA 

CKE:::::V1L(max), tee= 15ns 

CKE & CLK::;;VIL(max), tee= 00 

CKE::::V1H(min), CS2V1H(min), tee= 15ns 
Input signals are changed one time during 30ns 

CKE::::V1H(min), CLK::;;VIL(max), tee= oo 

Input signals are stable 

CKE:SV1L(max), tee= 15ns 

CKE & CLK::;;VIL(max), tee= 00 

CKE::::V1H(min), CS2VIH(min), tee= 15ns 
Input signals are changed one time during 30ns 

CKE2VIH(min), CLK::;;VIL(max), tee= 00 

Input signals are stable 

loL = 0 mA 
Page Burst 
2 Banks activated 
tcco = 2CLKs 

tRc2tRc(min) 

CKE::;;0.2V 

3 

2 

1,125 990 810 

18 

18 

270 

180 

54 

54 

360 

225 

1,530 1,215 1,035 

1 ,035 945 855 

1,620 

13.5 

I ---, 

Unit 1 Note 

mA 

mA 

mA 

mA 

mA 

mA 

mA 

mA 2 

mA 
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AC OPERATING TEST CONDITIONS (Voo= 3.3V±0.3V, TA=Oto70°C) 

Unit 

AC Input levels (VIHNIL) 2.4 / 0.4 v 
Input timing measurement reference level 1.4 v 
Input rise and fall time tr/tf=1/1 ns 

Output timing measurement reference level 1.4 v 
Output load condition See Fig. 2 

J 3.3V 
Vtt=1.4V 

.?" 1200.Q 50.Q 

f-- VoH (DC) = 2.4V, IOH = -2mA 
Output o-----1;---- ------._ VOL (DC)= 0.4V, IOL = 2mA Output cr---(;fil]llQ~mmtJ--+ 

870Qy50pF l 50pF 

(Fig. 1) DC Output Load Circuit (Fig. 2) AC Output Load Circuit 

OPERA TING AC PARAMETER (AC operating conditions unless otherwise noted) 

~ 
...,,,- --:::- --:::- ~ c 

Version 
symbot. 1 .. ··· .... ···j. Parameter ~ 

· .... ·..:_ 
Unit Note .. 

±l 
. I 

-'- .• -8~l ~10 -'- -12 
< --

...:::_ ...:::_ -"" ..:::...,;.;.. = 
.·:··· "'-

. .. 

Row active to row active delay tRRD(min) 16 20 24 ns 1 

RAS to CAS delay tRCD(min) 20 24 26 ns 1 

Row precharge time tRP(min) 20 24 26 ns 1 

tRAS(min) 48 50 60 ns 1 
Row active time 

tRAS(max) 100 us 

l @Operation tRC(min) 70 80 90 ns 1 
Row cycle time l @Auto refresh tRFC(min) 80 80 90 ns 1, 5 

Last data in to new col. address delay tCDL(min) 1 CLK 2 

Last data in to row precharge tRDL(min) 1 CLK 2 

Last data in to burst stop tBDL(min) 1 CLK 2 

Col. address to col. address delay tCCD(min) 1 CLK 3 

Number of valid l CAS latency=3 2 

output data 
ea 4 

CAS latency=2 1 

Note : 1. The minimum number of clock cycles is determined by dividing the minimum time required with clock cycle time, 

and then rounding off to the next higher integer. 

2. Minimum delay is required to complete write. 

3. All parts allow every cycle column address change. 

4. In case of row precharge interrupt, auto precharge and read burst stop. 

5. A new command may be given tRFC after self refresh exit. 

-~· 

tlm'Ailiii" 448 

ELECTRONICS 



KMM374S823AT NEW JEDEC SDRAM MODULE 

AC CHARACTERISTICS (AC operating conditions unless otherwise noted) 

Refer to the individual component, not the whole module. 
~~ ~ .• ..a7 

-
-:10 

Parameter Symbol l\tlax ·. Mifl Min 

CAS latency=3 8 10 
CLK cycle time tee 1000 

CAS latency=2 12 13 

CLK to valid CAS latency=3 6 
output delay 

tsAe 
CAS latency=2 6 

Output data CAS latency=3 3 3 

hold time 
toH 

CAS latency=2 3 3 

CLK high pulse width teH 3 3.5 

CLK low pulse width teL 3 3.5 

Input setup time tss 2 2.5 

Input hold time tSH 1 1 

CLK to output in Low-Z tsLZ 1 1 

CLK to output CAS latency=3 6 

in Hi-Z 
tSHZ 

CAS latency=2 6 

Note : 1. Parameters depend on programmed CAS latency. 

Max 

1000 

7 

7 

7 

7 

2. If clock rising time is longer than 1 ns, (tr/2-0.5)ns should be added to the parameter. 

3. Assumed input rise and fall time (tr & tf)=1 ns. 

If tr & tf is longer than 1 ns, transient time compensation should be considered, 

i.e., [(tr+ tf)/2-1]ns should be added to the parameter. 

4J:f:1.filiiliP 
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Max·· 
Unit Note 

Min 

12 
1000 ns 1 

15 

8 
ns 1, 2 

8 

3 
ns 2 

3 

4 ns 3 

4 ns 3 

3 ns 3 

1 ns 3 

1 ns 2 

8 
ns 

8 
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FREQUENCY vs. AC PARAMETER RELATIONSHIP TABLE 

KMM3745823AT- GS 

Frequency 

125MHz (8.0ns) 3 9 6 3 

100MHz (10.0ns) 3 7 5 2 

83MHz (12.0ns) 2 6 4 2 

75MHz (13.0ns) 2 6 4 2 

66MHz (15.0ns) 2 5 4 2 

KMM3745823AT- GO 

CAS tRC tRAs fR.p 
Frequency 

Latency 
I . 1 sons 50ns 24ns 

100MHz (10.0ns) 3 8 5 3 

83MHz (12.0ns) 3 7 5 2 

75MHz (13.0ns) 2 6 4 2 

66MHz (15.0ns) 2 6 4 2 

60MHz (16.?ns) 2 5 3 2 

KMM3745823AT- G2 
.· 

CAS 
.. · tRC . 

tRAS tRP 
Frequency re-'-Latency 

~ 
, .••.• ··.··gons . 60ns I 26ns 

83MHz (12.0ns) 3 8 5 3 

75MHz (13.0ns) 3 7 5 2 

66MHz (15.0ns) 2 6 4 2 

60MHz (16.?ns) 2 6 4 2 

50MHz (20.0ns) 2 5 3 2 

•!Mi tiliil' ELECTRONICS 

2 

2 

2 

2 

2 

tRRD 

20ns 

2 

2 

2 

2 

2 

tRRO 

24ns •· .. 

2 

2 

2 

2 

2 

I tReD 

20ns 

3 

2 

2 

2 

2 

tR.eo 
... 

1

... teeo 

1 8ns 

tcco 
I 24ns ··· 10ns 

::.:.:_ 

3 1 

2 1 

2 1 

2 1 

2 1 

tRCO tcco 
::.:.:_ 

26ns .12ns 
3 1 

2 1 

2 1 

2 1 

2 1 

.. 

.· 

•·• 

(Unit: number of clock) 

foDL 

8ns 

tR.DL ·.· 

Bns 

(Unit: number of clock) 

tcDL tRDL 

.·· 10ns 10115 

1 1 

1 1 

1 1 

1 1 

1 1 

(Unit: number of clock) 

tCOL fROL 

12ns 12ns 

1 1 

1 1 

1 1 

1 1 

1 1 
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KMM374S823AT NEW JEDEC SDRAM MODULE 

SIMPLIFIED TRUTH TABLE 

TZ >>-~ /I< ./I " IN~t~ 
}? ... "7 > >< < ... '" I/< ... c> , 1 

1 mw~: 1 < A~~ :> : L~ ....... 
Register Mode Register Set H x L L L L x OP CODE 1, 2 

Auto Refresh H 3 
H I--- L L L H x x f---

Entry L 3 
Refresh Self 

Refresh L H H H 3 
Exit L H x x f---

H x x x 3 

Bank Active & Row Addr. H x L L H H x v Row Address 

Read & Auto Precharge Disable L Column 4 
Column Address H x L H L H x v Address t---

Auto Precharge Enable H (Ao-Ae) 4,5 

Write & Auto Precharge Disable L Column 4 
Column Address H x L H L L x v Address f---

Auto Precharge Enable H (Ao-Ae) 4,5 

Burst Stop H x L H H L x x 6 

Bank Selection v L J Precharge H x L L H L x x f---
All Banks x H 

H x x x 
Clock Suspend or Entry H L x f---

Active Power Down L v v v x 
1----! 

Exit L H x x x x x 

H x x x 
Entry H L x 1------1 

L H H H 
Precharge Power Down Mode x 1------1 

H x x x 
Exit L H x 1------1 

L v v v 
DQM H x v x 7 

H x x x 
No Operation Command H x x x t---

L H H H 

(V=Valid, X=Don' t Care, H=Logic High, L=Logic Low) 

Note : 1. OP Code : Operand Code 
Ao - A11 & BAo - BA1 : Program keys. (@MRS) 

2. MRS can be issued only at all banks precharge state. 
A new command can be issued after 2 clock cycles of MRS. 

3. Auto refresh functions are as same as CBR refresh of DRAM. 
The automatical precharge without row precharge command is meant by "Auto". 
Auto/self refresh can be issued only at all banks precharge state. 

4. BAo - BA1 : Bank select addresses. 
If both BAD and BA1 are "Low'' at read, write, row active and precharge, bank A is selected. 
If both BAo is "Low'' and BA1 is "High" at read, write, row active and precharge, bank B is selected. 
If both BAo is "High" and BA1 is "Low'' at read, write, row active and precharge, bank C is selected. 
If both BAo and BA1 are "High" at read, write, row active and precharge, bank D is selected. 
If A10/AP is "High" at row precharge, BAo and BA1 is ignored and all banks are selected . 

. 5. During burst read or write with auto precharge, new read/write command can not be issued. 
Another bank read/write command can be issued after the end of burst. 
New row active of the assoiated bank can be issued at tRP after the end of burst. 

6. Burst stop command is valid at every burst length. 
7. DOM sampled at positive going edge of a CLK and masks the data-in at the very CLK (Write DQM latency is 0), 

but makes Hi-Z state the data-out of 2 CLK cycles after. (Read DQM latency is 2) 

ttMHiiii• 
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KMM374S823AT 

PACKAGE DIMENSIONS 

0.118 
(3.000) 

.118DIA± .004 
(3.000DIA ± .100) 

0.350 
(8.890) 

0.250 
t4 (6.350) •1 

0.250 
(6.350) 

1.450 
.450 (36.830) 
(11.430) 

1• 

5.250 
(133.350) 

5.014 
(127.350) 

4.550 
(115.57) 

0.250 

0.250 
(6.350) 

(6.350) •1 

NEW JEDEC SDRAM MODULE 

0.054 
(1.372) 

2.150 
(54.61) 

Units: Inches (millimeters) 

c: '2 

R 0.079 
(R 2.000) 

0.157±0.004 
(4.000±0.100) 

0.170Max 

~,] ......... (4.318Max) ~ ~ 
ci ~ 

_J L 0.050±0.0039 
-, r (1.270±0.10> 

~ ~ 0.039±.002 

~ 11) 

-~: 
0.123±.005 0.123± .005 
(3.125±.125) (3.125±.125) 

0.079±.004 0.079±.004 
(2.000± .100) (2.000 ± .100) 

g ~ 1 (1.000 ± .050) 
o~ 

D 0.010Max 
-+---+--+-' _1.~ (0.250 Max) 

0.050 
(1.270) 

Detail C Detail A 

Tolerances : ± .005(.13) unless otherwise specified 

The used device is 8Mx8 SDRAM, TSOP 
SDRAM Part No. : KM48S8030AT 

•1i'l'ifiiiii» 
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KMM374S1600AT NEW JEDEC SDRAM MODULE 

KMM374S1600AT SDRAM DIMM 
16Mx72 SDRAM DIMM with ECC based on 16Mx4, 2Banks, 4K Refresh, 3.3V Synchronous DRAMs with SPD 

GENERAL DESCRIPTION 
The Samsung KMM374S1600AT is a 16M bit x 72 Synchronous 

Dynamic RAM high density memory module. The Samsung 

KMM374S1600AT consists of eighteen CMOS 16M x 4 bit with 

2banks Synchronous DRAMs in TSOP-11 400mil package and a 

1K or 2K EEPROM in 8-pin SOP package on a 168-pin glass

epoxy substrate. Two 0.1 uF decoupling capacitors are mounted 

on the printed circuit board in parellel for each SDRAM. The 

KMM374S1600AT is a Dual In-line Memory Module and is 

intended for mounting into 168-pin edge connector sockets. 

Synchronous design allows precise cycle control with the use of 

system clock. 1/0 transactions are possible on every clock cycle. 
Range of operating frequencies, programmable latencies allows 

the same device to be useful for a variety of high bandwidth, high 

performance memory system applications. 

PIN CONFIGURATIONS (Front Side I Back Side) 
Pin Front Pin Front Pin Front Pin Back Pin Back 

1 Vss 29 DQM1 57 DQ18 85 Vss 113 DQM5 
2 DQO 30 cso 58 DQ19 86 D032 114 "CS1 
3 DQ1 31 DU 59 Voo 87 D033 115 RAS 
4 DQ2 32 Vss 60 D020 88 D034 116 Vss 
5 DQ3 33 AO 61 NC 89 D035 117 A1 
6 Voo 34 A2 62 "VREF 90 Voo 118 A3 
7 DQ4 35 A4 63 CKE1 91 0036 119 A5 
8 DQ5 36 A6 64 Vss 92 D037 120 A? 
9 DQ6 37 A8 65 D021 93 D038 121 A9 
10 DQ7 38 A10/AP 66 DQ22 94 D039 122 BAO 
11 DQ8 39 "BA1 67 DQ23 95 D040 123 A11 
12 Vss 40 Voo 68 Vss 96 Vss 124 Voo 
13 DQ9 41 Voo 69 DQ24 97 D041 125 CLK1 
14 DQ10 42 CLKO 70 DQ25 98 DQ42 126 A12 
15 DQ11 43 Vss 71 DQ26 99 D043 127 Vss 
16 DQ12 44 DU 72 DQ27 100 D044 128 CKEO 
17 DQ13 45 CS2 73 Voo 101 D045 129 "CS3 
18 Voo 46 DQM2 74 D028 102 Voo 130 DQM6 
19 DQ14 47 DOM3 75 D029 103 D046 131 DOM? 
20 DQ15 48 DU 76 0030 104 0047 132 "A13 
21 CBO 49 Voo 77 D031 105 CB4 133 Voo 
22 CB1 50 NC 78 Vss 106 CB5 134 NC 
23 Vss 51 NC 79 CLK2 107 Vss 135 NC 
24 NC 52 CB2 80 NC 108 NC 136 CB6 
25 NC 53 CB3 81 NC 109 NC 137 CB? 
26 Voo 54 Vss 82 ""SDA 110 Voo 138 Vss 
27 WE 55 DQ16 83 ""SCL 111 CAS 139 DQ48 
28 DQMO 56 D017 84 Voo 112 DOM4 140 D049 

FEATURE 
• Performance range 

KMM374S1600AT-G8 
KMM374S1600AT-GO 

KMM374S1600AT-G2 

Max Freq. (Speed) 
125MHz (8ns) 
100MHz (10ns) 

83MHz (12ns) 

• Burst Mode Operation 

• Auto & Self Refresh Capability (4096 cycles I 64ms) 
• LVTTL compatible inputs and outputs 
• Single 3.3V± 0.3V power supply 
• WCBR cycle with address key programs 

Latency (Access from column address) 
Burst Length ( 1, 2, 4, 8 & Full page) 
Data Scramble (Sequential & Interleave) 

• All inputs are sampled at the positive going edge of the 

system clock 

• Serial Presence Detect with EEPROM 
• PCB: Height{1,250mil}, double sided component 

Pin Back 

141 DQ50 
142 D051 
143 Voo 
144 D052 
145 NC 
146 "VREF 
147 NC 
148 Vss 
149 D053 
150 D054 
151 D055 
152 Vss 
153 DQ56 
154 D057 
155 DQ58 
156 D059 
157 VDD 
158 DQ60 
159 D061 
160 0062 
161 DQ63 
162 Vss 
163 CLK3 
164 NC 
165 **SAO 
166 ""SA1 
167 ""SA2 
168 Voo 

PIN NAMES 
Pin Name Function 

AO-A12 Address Input (multiplexed) 

BAO Select Bank 

DOO-D063 Data Input/ Output 

CBO-CB? Check bit (data-in I data-out) 

CLKO -CLK3 Clock Input 

CKEO-CKE1 Clock Enable Input 

CSO, CS2 Chip Select Input 

RAS Row Address Storbe 

CAS Column Address Strobe 

WE Write Enable 

DOM0-7 DQM 

Voo Power Supply (3.3V) 

Vss Ground 

"VREF Power Supply for Reference 

""SDA Serial Data 1/0 

""SCL Serial Clock 

""SA0-2 Address in EEPROM 

DU Don' t use 

NC No Connection 

• These pins are not used in this module. 
** These pins should be NC in the system 

which does not support SPD. 

SAMSUNG ELECTRON/CS CO., Ltd. reserves the right to change products and specifications without notice. 
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KMM374S1600AT NEW JEDEC SDRAM MODULE 

PIN CONFIGURATION DESCRIPTION 

I Pin ~ : ____ ~1Tff:::: TT 

---

I .. 
"··· .. --:- :;-:::: •· .· .... ·"'> .· ...... , •.: ..... . ....... •<:··:<<· ...... > 

~ ··~······· ·.· 2:. 
·•· .... · .. · .. < ..•. ·•::...····· •··· ·.·,·.·. 11.'"'G:!.Y'":.::·~"'~t.<·· <L / ······ ,··. 2 >:.::. • .. ·•·•••·· ~ 

CLK System Clock Active on the positive going edge to sample all inputs. 

cs Chip Select 
Disables or enables device operation by masking or enabling all inputs except 
CLK, CKE and DQM 

Masks system col ck to freeze operation from the next clock cycle. 

CKE Clock Enable 
CKE should be enabled at least one cycle prior to new command. 
Disable input buffers for power down in standby. 
CKE should be enabled 1 CLK+tss prior to valid command. 

AO -A12 Address 
Row I column addresses are multiplexed on the same pins. 
Row address: RAO - RA12, column address: CAO - CA9 

BAO Bank Select Address 
Selects bank to be activated during row address latch time. 
Selects bank for read/write during column address latch time. 

RAS Row Address Strobe 
Latches row addresses on the positive going edge of the CLK with RAS low. 
Enables row access & precharge. 

CAS Column Address Strobe 
Latches column addresses on the positive going edge of the CLK with CAS low. 
Enables column access. 

WE Write Enable 
Enables write operation and row precharge. 
Latches data in starting from CAS, WE active. 

DQM0-7 Data Input/Output Mask 
Makes data output Hi-Z, tsHZ after the colck and masks the output. 
Blocks data input when DQM active. (Byte masking) 

DQ0-63 Data Input/Output Data inputs/outputs are multiplexed on the same pins. 

CB0-7 Check bit Check bits for ECC. 

VooNss Power Supply/Ground Power and ground for the input buffers and the core logic. 

•liJ:'ifiljiliP 
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KMM374S1600AT NEW JEDEC SDRAM MODULE 

FUNCTIONAL BLOCK DIAGRAM 

cso ( 
DOMO DOM4 

DOM cs DOM cs DOM cs DOM cs 
DOO DOO D04 DOO D032 DOO DQ36 DOO 

D01 D01 uo D05 D01 U1 D033 D01 U9 DQ37 D01 U10 
D02 D02 D06c D02 D034 c D02 DQ38 D02 

D03 D03 D07c D03 D035 DQ3 DQ39 D03 

DOM1 DOM5 

DOM cs DOM cs DOM cs DOM cs 
D08c DOO D012c- DOO D040 c DQO DQ44 DOO 

D09' D01 U2 D013: D01 U3 D041' D01 U11 DQ45 D01 U12 
D010c D02 D014 c D02 D042r D02 DQ46 D02 

D011 c D03 D015c D03 D043 D03 DQ47 D03 

DOM cs DOM cs 
CBO .. DOO CBO DOO 

C81c D01 U4 CB1 · D01 U13 

CB2 c D02 CB2, D02 

CB3 D03 CB3. D03 

cs2. 
DOM2c DOM6 

DOM cs DOM cs DOM cs DOM cs 
D016 DOO D020 DOO D048 DOO DQ52 DOO 

D017 c D01 U5 D021 . D01 U6 D049 c D01 U14 DQ53 D01 U15 
D018. D02 D022 D02 D050 c D02 DQ54 D02 

D019 c D03 D023 c D03 D051, D03 DQ55. D03 

DOM3 DOM7 

DOM cs DOM cs DOM cs DOM cs 
D024c DOO D028 c DOO D056 c DOO DQ60 DOO 

D025. D01 U7 D029 c D01 U8 D057, D01 U16 DQ61 c D01 U17 
D026c D02 D030. D02 D058 D02 DQ62 D02 

D027 D03 D031 D03 D059 D03 DQ63 D03 

AO-An, BAO c ... SDRAM UO - U17 

RAS c ... SDRAM UO - U17 
Voo 

CASC ... SDRAM UO- U17 J 
WEC ... SDRAM UO - U17 

;~~ 10K.Q 

r CKEOc ... SDRAM UO- U8 CKE1c ... SDRAM U9 - U17 

~ UO/U21U5/U7 
10.Q U1/U3/U6/U8 

DOn o---vVV~ Every DOpin of SDRAM CLK0/1/2/3~ U4/U13 

Voo o 1 1 ... t-L U9/U11/U14/U16 
Two 0.1 uF Capacitors \M 

I I per each SDRAM To all SDRAMs 10.Q U10/U12/U15/U17 
Vss c ... 

•11l111H11il' 455 
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KMM374S1600AT NEW JEDEC SDRAM MODULE 

ABSOLUTE MAXIMUM RATINGS 

Voltage on any pin relative to Vss VIN, VOUT -1.0-4.6 v 
Voltage on Voo supply relative to Vss VDD, VDDQ -1.0 -4.6 v 
Storage temperature TSTG -55 - +150 

Power dissipation PD 18 w 
Short circuit current los 50 mA 

Note : Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are exceeded. 
Functional operation should be restricted to recommended operating condition. 
Exposure to higher than recommended voltage for extended periods of time could affect device reliability. 

DC OPERATING CONDITIONS AND CHARACTERISTICS 
Recommended operating conditions (Voltage referenced to Vss = OV, TA= 0 to 70°C) 

Parameter ·: Symbol ::. Min ::•·. / Typ 
... I····· lJf1i.!_······ :.·•:.Nole 

.. 
·. 

'-"..··· .... ~ ···:;_ . _:;_ 
Max ........ 

_:;. 1:.:::. 

Supply voltage VDD 3.0 3.3 3.6 v 
Input high votlage VIH 2.0 3.0 VDD+0.3 v 1 

Input low voltage VIL -0.3 0 0.8 v 2 

Output high voltage VoH 2.4 - - v loH=-2mA 

Output low voltage VOL - - 0.4 v loL = 2mA 

Input leakage current Ill -90 - 90 uA 3 

Output leakage current loL -5 - 5 uA 4 

Note : 1. V1H (max) = 4.6V AC for pulse width ::;; 1 Ons acceptable. 
2. VIL (min)= -1.5V AC for pulse width ::;; 10ns acceptable. 
3. Any input OV ::;; VIN ::;; Voo + 0.3V, all other pins are not under test= OV 
4. Dout is disabled, OV::;; VouT ::;; VDD 

CAPACITANCE (TA=25°C, f= 1MHz) 

sy1111:>01 

Input capacitance (Ao - A12, BAO) CIN1 95 pF 

Input capacitance (RAS, CAS, WE) CIN2 95 pF 

Input capacitance (CKEO - CKE1) CIN3 60 pF 

Input capacitance (CLKO - CLK3) CIN4 45 pF 

Input capacitance (CSO, CS2) CIN5 65 pF 

Input capacitance (DQMO - DQM7) CIN6 30 pF 

Data input/output capacitance (DQO - DQ63) COUT1 20 pF 

Data input/output capacitance (CBO - CB?) COUT2 20 pF 

tJ:Jt'if Jiiil» 
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KMM374S1600AT NEW JEDEC SDRAM MODULE 

DC CHARACTERISTICS 
(Recommended operating condition unless otherwise noted, TA= 0 to 70°C) 

. ~ .... ... 
Parameter Symbol 

. _::_._c 
~ 

Operating Current 
lcc1 

(One Bank Active) 

Precharge Standby Current lcc2P 

in power-down mode lcc2PS 

lcc2N 
Precharge Standby Current 
in non power-down mode 

lcc2NS 

Active Standby Current lcc3P 

in power-down mode lcc3PS 

Active Standby Current lcc3N 

in non power-down mode 
(One Bank Active) lcc3NS 

Operating Current 
ICC4 

(Burst Mode) 

Refresh Current Ices 

Self Refresh Current ICC6 

Note : 1. Measured with outputs open. 

2. Refresh period is 64ms. 

41:!:'."" ii» 
ELECTRONICS 
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. ... .... ·· ·~ ... 

Test Condition CAS 

__::_ = ~ 
~c:\tE1ncy I·•··. 

_;.:_ 

Burst Length =1 
tRc2tRc(min) 
loL=O mA 

CKE::;;VIL(max), tee= 15ns 

CKE & CLK::;;VIL(max), tee= 00 

CKE2:V1H(min), CS2VIH(min), tee= 15ns 
Input signals are changed one time during 30ns 

CKE2:V1H(min), CLK::;;VIL(max), tee= 00 

Input signals are stable 

CKE::;;VIL(max), tee= 15ns 

CKE & CLK::;;VIL(max), tee= 00 

CKE2:V1H(min), CS2VIH(min), tee= 15ns 
Input signals are changed one time during 30ns 

CKE2:V1H(min), CLK::;;V1L(max), tee= 00 

Input signals are stable 

loL = 0 mA 3 
Page Burst 
2 Banks activated 
tcco = 2CLKs 2 

tRc2tRc(min) 

CKE::;;0.2V 

Version .·.I 
: . 

Unit Note 
~s ~19>1 •·.:·4 ..... :i J/ _::_ -

2,160 1,890 1,620 mA 1 

36 
mA 

36 

540 

mA 

360 

108 
mA 

108 

720 mA 

450 mA 

2,880 2,250 1,980 

mA 1 
1,980 1,800 1,620 

3,240 mA 2 

27 mA 
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KMM374S1600AT NEW JEDEC SDRAM MODULE 

AC OPERA TING TEST CONDITIONS (Voo = 3.3V±0.3V, TA= o to 7o·c) 

-·-· 

. --

Parameter 
-

--·-··· Value 
--··- """'" -- ...c.. -.-

AC Input levels (VIHNIL) 2.4 / 0.4 

Input timing measurement reference level 1.4 

Input rise and fall time tr/tf=1/1 

Output timing measurement reference level 1.4 

Output load condition See Fig. 2 

J 3.3V 

:S 1200Q 

·-··· - . 
.. --

·--~ 
Unit 

v 
v 
ns 

v 

J vtt=1.4V 

~ 50Q 

---- > 

f
~ VoH (DC) = 2.4V, IOH = -2mA 

Output o---;------ ------~ VOL (DC) = 0.4V, IOL = 2mA Output o---<ltl±]rng~~EillJ-1 

870Q450pF l 50pF 

(Fig. 1) DC Output Load Circuit (Fig. 2) AC Output Load Circuit 

OPERATING AC PARAMETER (AC operating conditions unless otherwise noted) 

••• Version 
--c::-

I 
Parameter symbol Unit Note 

·c_::_ 
-8 .10 -12 

--...:.:.: 
_c_ 

Row active to row active delay tRRD(min) 16 20 24 ns 1 

RAS to CAS delay tRCD(min) 20 24 26 ns 1 

Row precharge time tRP(min) 20 24 26 ns 1 

tRAS(min) 48 50 60 ns 1 
Row active time 

tRAS(max) 100 us 

1 @Operation tRC(min) 70 80 90 ns 1 
Row cycle time l @Auto refresh tRFC(min) 80 80 90 ns 1, 5 

Last data in to new col. address delay tCDL(min) 1 CLK 2 

Last data in to row precharge tRDL(min) 1 CLK 2 

Last data in to burst stop tBDL(min) 1 CLK 2 

Col. address to col. address delay tCCD(min) 1 CLK 3 

Number of valid l 
CAS latency=3 2 

output data 
ea 4 

CAS latency=2 1 

Note : 1. The minimum number of clock cycles is determined by dividing the minimum time required with clock cycle time, 

and then rounding off to the next higher integer. 

2. Minimum delay is required to complete write. 

3. All parts allow every cycle column address change. 

4. In case of row precharge interrupt, auto precharge and read burst stop. 

5. A new command may be given tRFC after self refresh exit. 

41i!i'ifiliil' ELECTRONICS 
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KMM374S1600AT NEW JEDEC SCRAM MODULE 

AC CHARACTERISTICS (AC operating conditions unless otherwise noted) 

Refer to the individual component, not the whole module. 
\\ ~ ·.·.·.·7 

I ••·1// _.___ ct T 
•... .....• .. .... <·: ..• 

LL··••·<<.\ :}22 ·"[ /1__ I /~ ~I L>• 2' z I• 

~ ~··•···.< ><L<• .Y-§<•··.·········.· •····• </ 
> ".·--~ 1 • < Mi'1> ; l__Max_ij l\A;11SJ :~{<!·.•• 

CAS latency=3 8 10 
CLK cycle time tee 1000 1000 

CAS latency=2 12 13 

CLK to valid CAS latency=3 6 7 
output delay 

tSAC 
CAS latency=2 6 7 

Output data CAS latency=3 3 3 

hold time 
toH 

CAS latency=2 3 3 

CLK high pulse width tCH 3 3.5 

CLK low pulse width tCL 3 3.5 

Input setup time tss 2 2.5 

Input hold time tsH 1 1 

CLK to output in Low-Z tSLZ 1 1 

CLK to output CAS latency=3 6 7 
in Hi-Z 

tSHZ 
CAS latency=2 6 7 

Note : 1. Parameters depend on programmed CAS latency. 

2. If clock rising time is longer than 1 ns, (tr/2-0.5)ns should be added to the parameter. 

3. Assumed input rise and fall time (tr & tf)=1 ns. 

If tr & tf is longer than 1 ns, transient time compensation should be considered, 

i.e., [(tr+ tf)/2-1]ns should be added to the parameter. 

etM fJii ii» 
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1 ;7Max: Min I< ........ · .... I 

L -'-
12 

1000 ns 1 
15 

8 
ns 1, 2 

8 

3 
ns 2 

3 

4 ns 3 

4 ns 3 

3 ns 3 

1 ns 3 

1 ns 2 

8 
ns 

8 
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KMM374S1600AT NEW JEDEC SDRAM MODULE 

FREQUENCY vs. AC PARAMETER RELATIONSHIP TABLE 

KMM374S1600AT- GS (Unit : number of clock) 

125MHz (8.0ns) 3 9 6 3 2 3 

100MHz (10.0ns) 3 7 5 2 2 2 

83MHz (12.0ns) 2 6 4 2 2 2 

75MHz (13.0ns) 2 6 4 2 2 2 

66MHz ( 15.0ns) 2 5 4 2 2 2 

KMM374S1600AT- GO (Unit : number of clock) 

100MHz (10.0ns) 3 8 5 3 2 3 

83MHz ( 12.0ns) 3 7 5 2 2 2 

75MHz (13.0ns) 2 6 4 2 2 2 

66MHz (15.0ns) 2 6 4 2 2 2 

60MHz (16.?ns) 2 5 3 2 2 2 

KMM374S1600AT- G2 (Unit: number of clock) 

I ... i·· tRP ~ -c t: f = 
CAS ~····ti\<; tRAs l tRRD _tRC[) . r•: .. ·tcep tCOL tROL 

Frequency L I 
l-citency I ]7 

... ·..::._ 90ns •:· sons 
2 

2~n~ 24n~ ~ 2sns j 12ns-"- 12ns 12ns 
.::c ..c:. ... 

--"'-

83MHz (12.0ns) 3 8 5 3 2 3 

75MHz (13.0ns) 3 7 5 2 2 2 

66MHz (15.0ns) 2 6 4 2 2 2 

60MHz (16.?ns) 2 6 4 2 2 2 

50MHz (20.0ns) 2 5 3 2 2 2 

•t:!:i:Hliii" ELECTRONICS 
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KMM374S1600AT NEW JEDEC SDRAM MODULE 

SIMPLIFIED TRUTH TABLE 

~··· ,·.·.· <>':'>:· --ll!e- <: I' {. 1·._2Z>' \?: T '.?'. ?} ·····•·· :.::c; ~ .... i• 
Register Mode Register Set H x L L L L x OP CODE 1, 2 

Auto Refresh H 3 
H t---- L L L H x x 1-----1 

Entry L 3 
Refresh Self 

Refresh L H H H 3 
Exit L H x x 1-----1 

H x x x 3 

Bank Active & Row Addr. H x L L H H x v Row Address 

Read& Auto Precharge Disable L Column 4 
Column Address H x L H L H x v Address 1-----1 

Auto Precharge Enable H (Ao-As) 4, 5 

Write & Auto Precharge Disable L Column 4 
Column Address H x L H L L x v Address 1-----1 

Auto Precharge Enable H (Ao-As) 4, 5 

Burst Stop H x L H H L x x 6 

Bank Selection v L 
Precharge H x L L H L x x 1-----1 

Both Banks x H 

H x x x 
Clock Suspend or Entry H L x 1-----1 

L v v v x 
Active Power Down 1-----1 

Exit L H x x x x x 
H x x x 

Entry H L x 1-----1 
L H H H 

Precharge Power Down Mode x 1-----1 
H x x x 

Exit L H x 1-----1 
L v v v 

DQM H x v x 7 

H x x x 
No Operation Command H x x x I---

L H H H 

(V=Valid, X=Don' t Care, H=Logic High, L=Logic Low) 

Note : 1. OP Code : Operand Code 

Ao - A12, BAo: Program keys. (@MRS) 

2. MRS can be issued only at both banks precharge state. 

A new command can be issued after 2 CLK cycles of MRS. 

3. Auto refresh functions are as same as GBR refresh of DRAM. 

The automatical precharge without row precharge command is meant by "Auto". 

Auto/self refresh can be issued only at both banks precharge state. 

4. BAo : Bank select address. 

If "Low" at read, write, row active and precharge, bank A is selected. 

If "High" at read, write, row active and precharge, bank 8 is selected. 

If A10/AP is "High" at row precharge, BAo is ignored and both banks are selected. 

5. During burst read or write with auto precharge, new read/write command can not be issued. 

Another bank read/write command can be issued after the end of burst. 

New row active of the assoiated bank can be issued at tRP after the end of burst. 

6. Burst stop command is valid at every burst length. 

7. DQM sampled at positive going edge of a CLK masks the data-in atthe very CLK (Write DQM latency is 0), 

but makes Hi-Z state the data-out of 2 CLK cycles after. (Read DQM latency is 2) 

•tiMfiliJiiP 
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KMM374S1600AT 

PACKAGE DIMENSIONS 

0.118 
(3.000) 

.118DIA±.004 
(3.000DIA±.100) 

0.350 

0.250 
(6.350) 

1.450 
(8.890) .450 (36.830) 

(11.430) 

0.250 
~ (6.350) 11 

0.123±.005 
(3.125±.125) 

Detail A 

0.079±.004 
(2.000 ± .100) 

Tolerances:± .005(.13) unless otherwise specified 

The used device is 16Mx4 SDRAM, TSOP 
SDRAM Part No. : KM44S16020AT 

•1:!:1.fillii" ELECTRONICS 

5.250 
(133.350) 

5.014 
(127.350) 

4.550 
(115.57) 

0.250 

Detail B 

0.250 
(6.350) 

NEW JEDEC SDRAM MODULE 

0.054 
(1.372) 

2.150 
(54.61) 

Units : Inches (millimeters) 

R 0.079 
(R 2.000) 

0.157±0.004 
(4.000±0.100) 

0.170Max 
1~ (4.318Max) 

_JI· 0.050±0.0039 
I (1.210±0.10) 

0.050 
11 1• (1.270) 

Detail C 
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KMM374S1620AT NEW JEDEC SCRAM MODULE 

KMM374S1620AT SDRAM DIMM 
16Mx72 SDRAM DIMM with ECC based on 16Mx4, 4Banks, 4K Refresh, 3.3V Synchronous DRAMs with SPD 

GENERAL DESCRIPTION 
The Samsung KMM374S1620AT is a 16M bit x 72 Synchronous 

Dynamic RAM high density memory module. The Samsung 

KMM374S1620AT consists of eighteen CMOS 16M x 4 bit with 

4banks Synchronous DRAMs in TSOP-11 400mil package and a 

1K or 2K EEPROM in 8-pin SOP package on a 168-pin glass

epoxy substrate. Two 0.1 uF decoupling capacitors are mounted 

on the printed circuit board in parellel for each SDRAM. The 

KMM374S1620AT is a Dual In-line Memory Module and is 

intended for mounting into 168-pin edge connector sockets. 

Synchronous design allows precise cycle control with the use of 

system clock. 1/0 transactions are possible on every clock cycle. 

Range of operating frequencies, programmable latencies allows 

the same device to be useful for a variety of high bandwidth, high 

performance memory system applications. 

PIN CONFIGURATIONS (Front Side I Back Side) 
Pin Front Pin Front Pin Front Pin Back Pin Back 

1 Vss 29 DQM1 57 DQ18 85 Vss 113 DQM5 
2 DQO 30 cso 58 DQ19 86 DQ32 114 *CS1 

3 DQ1 31 DU 59 Voo 87 DQ33 115 RAS 
4 DQ2 32 Vss 60 DQ20 88 DQ34 116 Vss 
5 DQ3 33 AO 61 NC 89 DQ35 117 A1 
6 Voo 34 A2 62 *VREF 90 Voo 118 A3 
7 DQ4 35 A4 63 CKE1 91 DQ36 119 A5 
8 DQ5 36 A6 64 Vss 92 DQ37 120 A7 
9 DQ6 37 AB 65 DQ21 93 DQ38 121 A9 
10 DQ7 38 A10/AP 66 DQ22 94 DQ39 122 BAO 
11 DQB 39 BA1 67 DQ23 95 DQ40 123 A11 
12 Vss 40 Voo 68 Vss 96 Vss 124 Voo 
13 DQ9 41 Voo 69 DQ24 97 DQ41 125 CLK1 
14 DQ10 42 CLKO 70 DQ25 98 DQ42 126 *A12 
15 DQ11 43 Vss 71 DQ26 99 DQ43 127 Vss 
16 DQ12 44 DU 72 DQ27 100 DQ44 128 CKEO 
17 DQ13 45 CS2 73 Voo 101 DQ45 129 *CS3 
18 Voo 46 DQM2 74 DQ28 102 Voo 130 DQM6 
19 DQ14 47 DQM3 75 DQ29 103 DQ46 131 DQM7 
20 DQ15 48 DU 76 DQ30 104 DQ47 132 *A13 
21 CBO 49 Voo 77 DQ31 105 CB4 133 Voo 
22 CB1 50 NC 78 Vss 106 CB5 134 NC 
23 Vss 51 NC 79 CLK2 107 Vss 135 NC 
24 NC 52 CB2 80 NC 108 NC 136 CB6 
25 NC 53 CB3 81 NC 109 NC 137 CB? 
26 Voo 54 Vss 82 **SDA 110 Voo 138 Vss 
27 WE 55 DQ16 83 **SCL 111 CAS 139 DQ48 
28 DQMO 56 DQ17 84 Voo 112 DQM4 140 DQ49 

FEATURE 
• Performance range 

KMM374S1620AT-G8 

KMM37 4S1620AT-GO 

KMM374S1620AT-G2 

Max Freq. (Speed) 

125MHz (Bns) 

100MHz (10ns) 

83MHz (12ns) 

• Burst Mode Operation 

• Auto & Self Refresh Capability (4096 cycles I 64ms) 

• LVTTL compatible inputs and outputs 

• Single 3. 3V ± 0. 3V power supply 

• WCBR cycle with address key programs 

Latency (Access from column address) 

Burst Length (1, 2, 4, 8 & Full page) 

Data Scramble (Sequential & Interleave) 

• All inputs are sampled at the positive going edge of the 

system clock 

• Serial Presence Detect with EEPROM 

• PCB: Height(1,250mil}, double sided component 

Pin Back 

141 DQ50 
142 DQ51 
143 Voo 
144 DQ52 
145 NC 
146 *VREF 
147 NC 
148 Vss 
149 DQ53 
150 DQ54 
151 DQ55 
152 Vss 
153 DQ56 
154 DQ57 
155 DQ58 
156 DQ59 
157 Voo 
158 DQ60 
159 DQ61 
160 DQ62 
161 DQ63 
162 Vss 
163 CLK3 
164 NC 
165 **SAO 
166 **SA1 
167 **SA2 
168 Voo 

PIN NAMES 
Pin Name Function 

AO -A11 Address Input (multiplexed) 

BAO - BA1 Select Bank 

DQO- DQ63 Data Input/ Output 

CBO-CB7 Check bit (data-in I data-out) 

CLKO -CLK3 Clock Input 

CKEO-CKE1 Clock Enable Input 

CSO, CS2 Chip Select Input 

RAS Row Address Storbe 

CAS Column Address Strobe 

WE Write Enable 

DQM0-7 DQM 

Voo Power Supply (3.3V) 

Vss Ground 

*VREF Power Supply for Reference 

**SDA Serial Data 1/0 

**SCL Serial Clock 

**SA0-2 Address in EEPROM 

DU Don' t use 

NC No Connection 

* These pins are not used in this module. 
** These pins should be NC in the system 

which does not support SPD. 

SAMSUNG ELECTRONICS CO., Ltd. reserves the right to change products and specifications without notice. 

tl.f:I. f1 liii" 
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KMM374S1620AT NEW JEDEC SDRAM MODULE 

PIN CONFIGURATION DESCRIPTION 

) > > < < ,/ ./.· •. x•·• r> + /. ( / ( >· .• ::::::.:. ·•·:i······· .... )·-7: ~ >• 
·········· ·•·········· ...... ·••··· </.······ :>< < ..• •.. .· .. < <.·•·.·•>. c:::.::: 

CLK System Clock Active on the positive going edge to sample all inputs. 

cs Chip Select 
Disables or enables device operation by masking or enabling all inputs except 
CLK, CKE and DQM 

Masks system colck to freeze operation from the next clock cycle. 

CKE Clock Enable 
CKE should be enabled at least one cycle prior to new command. 
Disable input buffers for power down in standby. 
CKE should be enabled 1 CLK+tss prior to valid command. 

AO -A11 Address 
Row I column addresses are multiplexed on the same pins. 
Row address : RAO - RA 11, column address : CAO - CA9 

BAO-BA1 Bank Select Address 
Selects bank to be activated during row address latch time. 
Selects bank for read/write during column address latch time. 

RAS Row Address Strobe 
Latches row addresses on the positive going edge of the CLK with RAS low. 
Enables row access & precharge. 

CAS Column Address Strobe 
Latches column addresses on the positive going edge of the CLK with CAS low. 
Enables column access. 

WE Write Enable 
Enables write operation and row precharge. 
Latches data in starting from CAS, WE active. 

DQM0-7 Data Input/Output Mask 
Makes data output Hi-Z, tsHz after the colck and masks the output. 
Blocks data input when DQM active. (Byte masking) 

DQ0-63 Data Input/Output Data inputs/outputs are multiplexed on the same pins. 

CB0-7 Check bit Check bits for ECC. 

VooNss Power Supply/Ground Power and ground for the input buffers and the core logic. 

•tMiJliii" 
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KMM374S1620AT NEW JEDEC SDRAM MODULE 

FUNCTIONAL BLOCK DIAGRAM 

cso 
OQMO OQM4 

OQM cs OQM cs OQM cs OQM cs 
OOOo 000 OQ4 OQO 0032 OQO 0036 000 

001 001 uo OQ5c 001 U1 0033 OQ1 U9 OQ37 c OQ1 U10 
OQ2 OQ2 OQ6 OQ2 OQ34 002 0038 002 

003r 003 007 003 OQ35 OQ3 0039 003 

OQM1 OQM5 

OQM cs OQM cs OQM cs OOM cs 
OQ8 OQO 0012 c OQO 0040 "' 000 0044 000 

OQ9 001 U2 OQ13 001 U3 0041 OQ1 U11 0045 001 U12 

OQ10 002 OQ14 002 OQ42 OQ2 0046 OQ2 

0011 OQ3 0015 003 OQ43 OQ3 0047 003 

OOM cs OOM cs 
CBO OQO CBO OQO 

CB1 OQ1 U4 C81 OQ1 U13 

CB2 OQ2 C82 OQ2 

CB3 OQ3 CB3 OQ3 

CS2. 
OQM2c OOM6 

OQM cs OQM cs OQM cs OOM cs 
OQ16 OQO OQ20 000 0048 OQO 0052 OQO 

0017 OQ1 U5 0021 ·· 001 U6 0049 OQ1 U14 0053 c 001 U15 

OQ18 OQ2 OQ22 · 002 0050 002 OQ54 002 

0019 OQ3 0023- 003 0051 OQ3 0055 003 

OQM3 OOM7 

OQM cs OOM cs OOM cs OQM cs 
0024 OQO OQ28 000 OQ56 OQO 0060 000 

OQ25 - OQ1 U7 OQ29 a 001 U8 0057 - OQ1 U16 0061 001 U17 

OQ26 OQ2 OQ30 002 OQ58 OQ2 

OQ27 OQ3 0031 OQ3 0059 OQ3 

AO - An, BAO & 1 o • SORAM UO - U17 

RASO • SORAM UO - U17 
Voo 

CAS o • SORAM UO - U17 J 
WEO • SORAM UO - U17 

}: 10K.Q 

r CKEO o • SORAM uo- ua CKE1 c • SORAM U9 - U17 

1 O~ UOIU2/U5/U7 
10.Q N U1/U3/U6/U8 

OQn o--~ Every OQpin of SORAM CLK0/11213~ U4/U13 

Voo o 1 1 • ~ U9/U11/U14/U16 
Two 0. 1 uF Capacitors 

To all SORAMs fo.Q U10/U12/U15/U17 

I I per each SORAM 
Vss r· • 

•111111'111!1' 465 
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KMM374S1620AT NEW JEDEC SDRAM MODULE 

ABSOLUTE MAXIMUM RATINGS 

Voltage on any pin relative to Vss VIN, VOUT -1.0-4.6 v 
Voltage on Voo supply relative to Vss Voo, VDDQ -1.0-4.6 v 
Storage temperature TSTG -55 - +150 

Power dissipation Po 18 w 
Short circuit current los 50 mA 

Note: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are exceeded. 
Functional operation should be restricted to recommended operating condition. 
Exposure to higher than recommended voltage for extended periods of time could affect device reliability. 

DC OPERATING CONDITIONS AND CHARACTERISTICS 
Recommended operating conditions (Voltage referenced to Vss = OV, TA= 0 to 70°C) 

I . .·· 
. I Sylll~ol Min Typ Max Unit I 

• 
• 

Parl:lR17ter ·•·· ..::::_ ~ 
Note 

Supply voltage Voo 3.0 3.3 3.6 v 
Input high votlage VIH 2.0 3.0 Voo+0.3 v 
Input low voltage VIL -0.3 0 0.8 v 2 

Output high voltage VOH 2.4 v loH = -2mA 

Output low voltage VOL 0.4 v IOL = 2mA 

Input leakage current Ill -90 90 uA 3 

Output leakage current IOL -5 5 uA 4 

Note : 1. VIH (max) = 4.6V AC for pulse width ::;: 1 Ons acceptable. 
2. VIL (min)= -1.5V AC for pulse width ::;: 10ns acceptable. 
3. Any input OV ::;: VIN s Voo + 0.3V, all other pins are not under test= OV 
4. Dout is disabled, OV::;: Vour ::;: Voo 

CAPACITANCE (TA= 25°C, f = 1MHz) 

Parameter symbol Unit 

Input capacitance (Ao -A11, BAO - BA1) CIN1 95 pF 

Input capacitance (RAS, CAS, WE) CIN2 95 pF 

Input capacitance (CKEO - CKE1) CIN3 60 pF 

Input capacitance (CLKO - CLK3) CIN4 45 pF 

Input capacitance (CSO, CS2) CIN5 65 pF 

Input capacitance (DQMO - DQM7) CIN6 30 pF 

Data input/output capacitance (DQO - DQ63) COUT1 20 pF 

Data input/output capacitance (CBO - CB?) COUT2 20 pF 

411Mf1iiii» 
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KMM37451620AT NEW JEDEC SDRAM MODULE 

DC CHARACTERISTICS 
(Recommended operating condition unless otherwise noted, TA= 0 to 70°C) 

~ ~.-

., I Parameter Symt'>OI I 

..:;2; I ····· .:.:::_ -'-

Operating Current 
lcc1 

(One Bank Active) 

Precharge Standby Current lcc2P 

in power-down mode 1cc2PS 

lcc2N 
Precharge Standby Current 
in non power-down mode 

lcc2NS 

Active Standby Current ICC3P 

in power-down mode ICC3PS 

Active Standby Current ICC3N 

in non power-down mode 
(One Bank Active) lcc3NS 

Operating Current ICC4 
(Burst Mode) 

Refresh Current Ices 

Self Refresh Current Ices 

Note : 1. Measured with outputs open. 

2. Refresh period is 64ms. 

dtnfiliiiiP 
ELECTRONICS 

... 

~., 7 -c:-

Test Condition CAS Version . 
Unit Note Latency -8 j ~10 •12 l . ··'...:.L"""' L 

Burst Length =1 
tRc2tRc(min) 2,160 1,890 1,620 mA 1 
loL = 0 mA 

CKEsV1L(max), tee= 15ns 36 
mA 

CKE & CLKsV1L(max), tee= oo 36 

CKE2VIH(min), CS2V1H(min), tee= 15ns 
540 

Input signals are changed one time during 30ns 
mA 

CKE2VIH(min), CLKsV1L(max), tee= 00 

Input signals are stable 
360 

CKEsV1L(max), tee= 15ns 108 
mA 

CKE & CLKsV1L(max), tee= 00 108 

CKE2VIH(min), CS2V1H(min), tee= 15ns 
720 mA 

Input signals are changed one time during 30ns 

CKE2VIH(min), CLKsV1L(max), tee= 00 

450 mA 
Input signals are stable 

IOL = 0 mA 3 2,880 2,250 1,980 
Page Burst mA 1 
2 Banks activated 
tcco = 2CLKs 2 1,980 1,800 1,620 

tRc2tRc(min) 3,240 mA 2 

CKEs0.2V 27 mA 
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KMM374S1620AT NEW JEDEC SDRAM MODULE 

AC OPERATING TEST CONDITIONS (Voo= 3.3V±0.3V, TA=Oto70°C) 

AC Input levels (VIHNIL) 

Input timing measurement reference level 

Input rise and fall time 

Output timing measurement reference level 

Output load condition 

J 3.3V 

> 1200.Q 

l VoH (DC' ) = 2.4V, loH = -2mA 
Output O·---J----1---------• VOL (DC) = 0.4V, IOL = 2mA 

B70Q450pF 

(Fig. 1) DC Output Load Circuit 

2.4 / 0.4 

1.4 

tr/tf=1/1 

1.4 

See Fig. 2 

OPERA TING AC PARAMETER (AC operating conditions unless otherwise noted) 

Row active to row active delay tRRD(min) 16 20 

RAS to CAS delay tRCD(min) 20 24 

Row precharge time tRP(min) 20 24 

tRAS(min) 48 50 
Row active time 

tRAS(max) 100 

@Operation tRC(min) 70 80 
Row cycle time 

@Auto refresh tRFC(min) 80 80 

Last data in to new col. address delay tCDL(min) 

Last data in to row precharge tRDL(min) 

Last data in to burst stop tBDL(min) 

Col. address to col. address delay tCCD(min) 

Number of valid CAS latency=3 2 

output data CAS latency=2 

v 
v 
ns 

v 

J vtt•1.4V 

< 50.Q 

l SOpF 

(Fig. 2) AC Output Load Circuit 

24 ns 

26 ns 

26 ns 

60 ns 

us 

90 ns 

90 ns 1, 5 

CLK 2 

CLK 2 

CLK 2 

CLK 3 

ea 4 

Note: 1. The minimum number of clock cycles is determined by dividing the minimum time required with clock cycle time, 

and then rounding off to the next higher integer. 

2. Minimum delay is required to complete write. 

3. All parts allow every cycle column address change. 

4. In case of row precharge interrupt, auto precharge and read burst stop. 

5. A new command may be given tRFC after self refresh exit. 

•t.f:l:Hliii' ELECTRONICS 
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KMM37451620AT NEW JEDEC SDRAM MODULE 

AC CHARACTERISTICS (AC operating conditions unless otherwise noted) 

Refer to the individual component, not the whole module. 
... . ·• . ..s · .... ~10 
Parameter ·• Symbol ~ -"-1 •. 

c 

.. · .. Min Max Min 
~ -"-

CAS latency=3 8 10 
CLK cycle time tee 1000 

CAS latency=2 12 13 

CLK to valid CAS latency=3 6 

output delay 
tsAe 

CAS latency=2 6 

Output data CAS latency=3 3 3 

hold time 
toH 

CAS latency=2 3 3 

CLK high pulse width teH 3 3.5 

CLK low pulse width tel 3 3.5 

Input setup time tss 2 2.5 

Input hold time tSH 1 1 

CLK to output in Low-Z tSLZ 1 1 

CLK to output CAS latency=3 6 

in Hi-Z 
tSHZ 

CAS latency=2 6 

Note : 1. Parameters depend on programmed CAS latency. 

Max 

1000 

7 

7 

7 

7 

2. If clock rising time is longer than 1 ns, (tr/2-0.5)ns should be added to the parameter. 

3. Assumed input rise and fall ti me (tr & tf)=1 ns. 

If tr & tf is longer than 1 ns, transient time compensation should be considered, 

i.e., [(tr+ tf)/2-1]ns should be added to the parameter. 

t1Mfiliii" 
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~12 I i 

~·::.:::,;j Unit Note 
Min~ Max L .. 

12 
1000 ns 1 

15 

8 
ns 1, 2 

8 

3 
ns 2 

3 

4 ns 3 

4 ns 3 

3 ns 3 

1 ns 3 

1 ns 2 

8 
ns 

8 
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KMM374S1620AT NEW JEDEC SDRAM MODULE 

FREQUENCY vs. AC PARAMETER RELATIONSHIP TABLE 

KMM374S1620AT- G8 (Unit : number of clock) 

125MHz (8.0ns) 3 9 6 3 2 3 

100MHz (10.0ns) 3 7 5 2 2 2 

83MHz (12.0ns) 2 6 4 2 2 2 

75MHz (13.0ns) 2 6 4 2 2 2 

66MHz (15.0ns) 2 5 4 2 2 2 

KMM374S1620AT- GO (Unit : number of clock) 

.CAS tltc tROi. 
L4:1tency 80115 ions 

100MHz (10.0ns) 3 8 5 3 2 3 

83MHz (12.0ns) 3 7 5 2 2 2 

75MHz (13.0ns) 2 6 4 2 2 2 

66MHz (15.0ns) 2 6 4 2 2 2 

60MHz (16.?ns) 2 5 3 2 2 2 

KMM37451620AT- G2 (Unit : number of clock) 
.. . .. 

..•••.. i · tRRD 
· .. • 

tech··•·· I·•· C:AS·•····· tRC tRA$ tRP .·. L tRCf) tcDL tRl).F .... 
Frequency --"- -"'-

~ 

Lc,ltency .•. 1 90ns 60ris 2ans ..••. 24n$i.• 26ns 120$ 12ris 12ns 
...:. 

83MHz (12.0ns) 3 8 5 3 2 3 

75MHz (13.0ns) 3 7 5 2 2 2 

66MHz (15.0ns) 2 6 4 2 2 2 

60MHz (16.?ns) 2 6 4 2 2 2 

50MHz (20.0ns) 2 5 3 2 2 2 

•tm':filiii" ELECTRONICS 
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KMM374S1620AT NEW JEDEC SDRAM MODULE 

SIMPLIFIED TRUTH TABLE -< .:::: m.•:•<I -----
,-----,,---

~ :•~····· I r\d~> 
· · > >T • LLYI :: >\1L .•.. •,..UL 

I y·7· :.:.• ·:::::::::· ·::· ':"; '".'.~. I / :• /\I·: <I '.> •·.·•>± ~ '.'.::. 

Register Mode Register Set H x L L L L x OPCODE 1, 2 

Auto Refresh H 3 
H f-------1 L L L H x x t-------i 

Entry L 3 
Refresh Self 

Refresh L H H H 3 
Exit L H x x ~ 

H x x x 3 

Bank Active & Row Addr. H x L L H H x v Row Address 

Read& Auto Precharge Disable L Column 4 
Column Address H x L H L H x v Address 1----1 

Auto Precharge Enable H (Ao-Ae) 4, 5 

Write & Auto Precharge Disable L Column 4 
Column Address H x L H L L x v Address 1----1 

Auto Precharge Enable H (Ao-Ae) 4, 5 

Burst Stop H x L H H L x x 6 

Bank Selection v L 
Precharge H x L L H L x x ~ 

All Banks x H 

H x x x 
Clock Suspend or Entry H L x t--

Active Power Down 
L v v v x 

!----

Exit L H x x x x x 
H x x x 

Entry H L x t--
L H H H 

Precharge Power Down Mode x t--
H x x x 

Exit L H x !----

L v v v 
DQM H x v x 7 

H x x x 
No Operation Command H x x x t--

L H H H 

(V=Valid, X=Don' t Care, H=Logic High, L=Logic Low) 

Note : 1. OP Code : Operand Code 
Ao - A11 & BAo - BA1 : Program keys. (@MRS) 

2. MRS can be issued only at all banks precharge state. 
A new command can be issued after 2 clock cycles of MRS. 

3. Auto refresh functions are as same as CBR refresh of DRAM. 
The automatical precharge without row precharge command is meant by "Auto". 
Auto/self refresh can be issued only at all banks precharge state. 

4. BAo - BA1 : Bank select addresses. 
If both BAo and BA1 are "Low" at read, write, row active and precharge, bank A is selected. 
If both BAo is "Low'' and BA1 is "High" at read, write, row active and precharge, bank B is selected. 
If both BAo is "High" and BA1 is "Low'' at read, write, row active and precharge, bank C is selected. 
If both BAo and BA1 are "High" at read, write, row active and precharge, bank D is selected. 
If A1o/AP is "High" at row precharge, BAo and BA1 is ignored and all banks are selected. 

5. During burst read or write with auto precharge, new read/write command can not be issued. 
Another bank read/write command can be issued after the end of burst. 
New row active of the assoiated bank can be issued at tRP after the end of burst. 

6. Burst stop command is valid at every burst length. 
7. DQM sampled at positive going edge of a CLK and masks the data-in at the very CLK (Write DQM latency is 0), 

but makes Hi-Z state the data-out of 2 CLK cycles after. (Read DQM latency is 2) 

•I"iWiliii" ELECTRONICS 
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KMM374S1620AT NEW JEDEC SDRAM MODULE 

PACKAGE DIMENSIONS 

0.118 
(3.000) 

.118DIA± .004 
(3.000DIA ± .100) 

0.350 
(8.890) 

0.250 
(6.350) 

1.450 
.450 (36.830) 
(11.430) 

5.250 
(133.350) 

5.014 
(127.350) 

4.550 
(115.57) 

0.054 
(1.372) 

2.150 
(54.61) 

[ <) • 7 Ul!l I tiililii i Iii i iii lllli i•i 11 ll•i ~ i II llilliliO II iilii iiiOi lliilliliiO 11 lliill • 0 J 
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Detail A 

0.123± .005 
(3.125± .125) 

0.079±.004 
(2.000 ± .100) 

D 
~I 0.123±.005 

' i, f----"'F-='---i-(3.125 ± .125) 

0.079±.004 
I (2.000 ±. 100) 

Detail B 

Tolerances : ± .005(.13) unless otherwise specified 

The used device is 16Mx4 SDRAM, TSOP 
SDRAM Part No.: KM44S16030AT 

tt"":Hliiit> 
ELECTRONICS 

Units : Inches (millimeters) 

R 0.079 
(R 2.000) 

0.157±0.004 
(4.000±0.100) 

0.170Max 
I ... (4.318Max) 

_JI 0.050±0.0039 
I c (1.270±0.10) 

0.050 
(1.270) 

Detail C 
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KMM374S1603AT NEW JEDEC SDRAM MODULE 

KMM374S1603AT SCRAM DIMM 
16Mx72 SDRAM DIMM with ECC based on 8Mx8, 2Banks, 4K Refresh, 3.3V Synchronous DRAMs with SPD 

GENERAL DESCRIPTION 
The Samsung KMM374S1603AT is a 16M bit x 72 Synchronous 

Dynamic RAM high density memory module. The Samsung 

KMM374S1603AT consists of sixteen CMOS 8M x 8 bit with 

2banks Synchronous DRAMs in TSOP-11 400mil package and a 

1 K or 2K EEPROM in 8-pin SOP package on a 168-pin glass

epoxy substrate. Two 0.1 uF decoupling capacitors are mounted 

on the printed circuit board in parellel for each SDRAM. The 

KMM374S1603AT is a Dual In-line Memory Module and is 

intended for mounting into 168-pin edge connector sockets. 

Synchronous design allows precise cycle control with the use of 

system clock. 1/0 transactions are possible on every clock cycle. 

Range of operating frequencies, programmable latencies allows 

the same device to be useful for a variety of high bandwidth, high 

performance memory system applications. 

PIN CONFIGURATIONS (Front Side I Back Side) 
Pin Front Pin Front Pin Front Pin Back Pin Back 

1 Vss 29 DQM1 57 DQ18 85 Vss 113 DQM5 

2 DOO 30 cso 58 D019 86 D032 114 CS1 
3 DQ1 31 DU 59 Voo 87 D033 115 RAS 
4 DQ2 32 Vss 60 D020 88 DQ34 116 Vss 
5 D03 33 AO 61 NC 89 DQ35 117 A1 
6 Voo 34 A2 62 *VREF 90 Voo 118 A3 
7 DQ4 35 A4 63 CKE1 91 D036 119 A5 
8 D05 36 A6 64 Vss 92 D037 120 A? 
9 D06 37 A8 65 D021 93 D038 121 A9 
10 DO? 38 A10/AP 66 D022 94 D039 122 BAO 
11 D08 39 *BA1 67 D023 95 D040 123 A11 
12 Vss 40 Voo 68 Vss 96 Vss 124 Voo 
13 D09 41 Voo 69 D024 97 D041 125 CLK1 
14 D010 42 CLKO 70 D025 98 D042 126 A12 
15 DQ11 43 Vss 71 D026 99 D043 127 Vss 
16 D012 44 DU 72 D027 100 D044 128 CKEO 
17 DQ13 45 CS2 73 Voo 101 D045 129 CS3 
18 Voo 46 DQM2 74 DQ28 102 Voo 130 DQM6 
19 D014 47 DQM3 75 D029 103 D046 131 DQM7 
20 D015 48 DU 76 D030 104 D047 132 *A13 
21 CBO 49 Voo 77 D031 105 CB4 133 VDD 
22 CB1 50 NC 78 Vss 106 CB5 134 NC 
23 Vss 51 NC 79 CLK2 107 Vss 135 NC 
24 NC 52 CB2 80 NC 108 NC 136 CB6 
25 NC 53 CB3 81 NC 109 NC 137 CB? 
26 Voo 54 Vss 82 **SDA 110 Voo 138 Vss 
27 WE 55 D016 83 **SCL 111 CAS 139 D048 
28 DOMO 56 DQ17 84 Voo 112 DOM4 140 0049 

FEATURE 
• Performance range 

KMM374S1603AT-G8 

KMM374S1603AT-GO 

KMM374S1603AT-G2 

• Burst Mode Operation 

Max Freq. (Speed) 

125MHz (8ns) 

100MHz (10ns) 

83MHz (12ns) 

• Auto & Self Refresh Capability (4096 cycles I 64ms) 

• LVTTL compatible inputs and outputs 

• Single 3. 3V ± 0. 3V power supply 

• WCBR cycle with address key programs 

Latency (Access from column address) 

Burst Length ( 1, 2, 4, 8 & Full page) 

Data Scramble (Sequential & Interleave) 

• All inputs are sampled at the positive going edge of the 

system clock 

• Serial Presence Detect with EEPROM 

• PCB: Height(1,250mil), double sided component 

PIN NAMES 
Pin Back Pih Name ... Function 

•· .· 

~ 

141 D050 
AO-A12 Address Input (multiplexed) 

142 D051 
143 Voo 
144 D052 
145 NC 
146 *VREF 
147 NC 
148 Vss 
149 D053 
150 D054 
151 D055 
152 Vss 
153 D056 
154 D057 
155 D058 
156 D059 
157 Voo 
158 D060 
159 D061 
160 D062 
161 D063 
162 Vss 
163 CLK3 
164 NC 
165 **SAO 
166 **SA1 
167 **SA2 
168 Voo 

BAO Select Bank 

DOO-D063 Data Input I Output 

CB0-7 Check bit (data-in I data-out) 

CLKO-CLK3 Clock Input 

CKEO-CKE1 Clock Enable Input 

CSO-CS3 Chip Select Input 

RAS Row Address Storbe 

CAS Column Address Strobe 

WE Write Enable 

DOM0-7 DOM 

Voo Power Supply (3.3V) 

Vss Ground 

*VREF Power Supply for Reference 

**SDA Serial Data 1/0 

**SCL Serial Clock 

**SAO -2 Address in EEPROM 

DU Don' t use 

NC No Connection 

* These pins are not used in this module. 
** These pins should be NC in the system 

which does not support SPD. 

SAMSUNG ELECTRONICS CO., Ltd. reserves the right to change products and specifications without notice. 
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KMM374S1603AT NEW JEDEC SDRAM MODULE 

PIN CONFIGURATION DESCRIPTION 

IC <: ~ T<2 I>·.---- ·:.: <:>><:: 77 /. <:< 
::.;· :.:·:>: :::>:::·::·. ·:: : /. ):\•. { m:•.LL 

: ~ ::::•:::::::~ 

::c 
::::±:::·:: 

:··:········:·••7"77""' 
:>•: ::: ·• : :. .:::: ·•·:I 

CLK System Clock Active on the positive going edge to sample all inputs. 

cs Chip Select 
Disables or enables device operation by masking or enabling all inputs except 
CLK, CKE and DOM. 

Masks system colck to freeze operation from the next clock cycle. 

CKE Clock Enable 
CKE should be enabled at least one cycle prior to new command. 
Disable input buffers for power down in standby. 
CKE should be enabled 1CLK+tss prior to valid command. 

AO -A12 Address 
Row I column addresses are multiplexed on the same pins. 
Row address: RAO - RA12, column address: CAO - CAB 

BAO Bank Select Address 
Selects bank to be activated during row address latch time. 
Selects bank for read/write during column address latch time. 

RAS Row Address Strobe 
Latches row addresses on the positive going edge of the CLK with RAS low. 
Enables row access & precharge. 

CAS Column Address Strobe 
Latches column addresses on the positive going edge of the CLK with CAS low. 
Enables column access. 

WE Write Enable 
Enables write operation and row precharge. 
Latches data in starting from CAS, WE active. 

DQM0-7 Data Input/Output Mask 
Makes data output Hi-Z, tsHz after the colck and masks the output. 
Blocks data input when DQM active. (Byte masking) 

DQ0-63 Data Input/Output Data inputs/outputs are multiplexed on the same pins. 

CB0-7 Check bit Check bits for ECC. 

VooNss Power Supply/Ground Power and ground for the input buffers and the core logic. 

ttMfiliii" 
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KMM374S1603AT NEW JEDEC SDRAM MODULE 

FUNCTIONAL BLOCK DIAGRAM 
CS1 
cso 

OOMO OOM4 

DQM cs DQM cs DQM cs DQM cs 
000 000 000 0032 · 000 000 
001 001 uo 001 U9 

0033 001 us 001 
U14 002 002 D02 0034 D02 002 

003 003 D03 D03S D03 003 
004 004 004 0036 c 004 004 
OOS OOS oos 0037 OOS OOS 
006 006 006 0038 006 006 
007 007 007 0039 007 007 

OQM1 c DOMS c 

DQM cs DQM cs DQM cs DQM cs 
008 000 000 0040 000 000 
009 001 U1 D01 U10 

0041 001 U6 001 U1S 
D010 - 002 002 0042 002 002 
0011 003 003 0043 D03 003 
0012 D04 004 0044 D04 004 
0013 DOS OOS 004S OOS OOS 
0014 006 006 0046 006 006 
D01S 007 007 0047 007 007 

DQM cs DQM cs 
CBO 000 000 OOM6 
CB1 001 U2 

001 U11 DQM cs DQM cs CB2 002 002 
CB3 003 003 0048 000 000 
CB4 c 004 004 0049 001 

U7 
001 

U16 CBS OOS OOS ooso c 002 002 
CB6 006 006 OOS1 c 003 003 
CB7 G D07 007 OOS2 ° 004 D04 

CS3 
OOS3 OOS oos 
OOS4 006 006 

CS2 ooss 007 007 
OOM2 

DQM cs DQM cs OOM7 

0016 000 000 DQM cs DQM cs 
0017 001 001 

U12 OOS6 000 000 
D018 002 U3 D02 OOS7 001 001 
0019 003 D03 OOS8 002 U8 002 U17 
0020. 004 004 OOS9 c 003 003 
0021 OOS OOS 0060 c 004 004 
0022 006 006 0061 OOS OOS 
D023 007 007 0062 006 006 

OOM3 0063 c 007 007 

DQM cs DQM cs 
D024 000 DOO 
D02S 001 001 
0026 002 U4 002 U13 
0027 003 003 
D028 004 004 
0029 OOS 005 
0030 006 006 
0031 D07 D07 

AO -An, BAO o ... SDRAM UO - U17 

RASO ... SDRAM UO- U17 
Voo 

J CASO ... SDRAM UO - U17 

WECJ ... <: 10K.Q 
SDRAM UO- U17 1 CKEO o ... SDRAM UO- U8 CKE1 o IJll SDRAM U9 - U17 

~ UOllJ1/IJ3/U4 

10.Q U5/U6/U7/U8 

DQn o----J\/\~ Every DQpin of SDRAM CLK0/112/3~ U11/IJ2 

Voo o ... t-L U9/U10/U12/U13 

1 1 -j\/\ 
Two 0.1 uF Capacitors 

To all SDRAMs 10.Q U14/U15/U16/U17 

Vss c I I per each SDRAM ... 

'11l111H11111' 
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KMM37451603A T NEW JEDEC SCRAM MODULE 

ABSOLUTE MAXIMUM RATINGS 

Voltage on any pin relative to Vss VIN, VOUT -1.0 -4.6 v 
Voltage on Voo supply relative to Vss Voo, VDDQ -1.0-4.6 v 
Storage temperature TsTG -55 - +150 ·c 
Power dissipation PD 18 w 
Short circuit current las 50 mA 

Note : Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are exceeded. 
Functional operation should be restricted to recommended operating condition. 
Exposure to higher than recommended voltage for extended periods of time could affect device reliability. 

DC OPERA TING CONDITIONS AND CHARACTERISTICS 
Recommended operating conditions (Voltage referenced to Vss = OV, TA= 0 to 70"C) 

•. ·. .••.. •• ·cC. :..;.~. ~·~· / • .... :.·~ .... :. .. , ........ 
········· .:.;;•; . r.•·. .•fo~···t ........... ./ •······· > ··•·1·1 ... 1+ •.•• ·•,••: ••. ···''t\.I;;.+,:;,••• ·•••· 

1.•__:t::'''' < I> .tm~~ < ...... dI"~' .. -22 ~ .d_•.C···~ 1···~·~"'.'~"'.' . 

Supply voltage Voo 3.0 3.3 3.6 v 
Input high votlage VIH 2.0 3.0 Voo+0.3 v 1 

Input low voltage VIL -0.3 0 0.8 v 2 

Output high voltage VoH 2.4 - - v IOH =-2mA 

Output low voltage VOL - - 0.4 v IOL =2mA 

Input leakage current Ill -90 - 90 uA 3 

Output leakage current IOL -10 - 10 uA 4 

Note : 1. VIH (max) = 4.6V AC for pulse width s 1 Ons acceptable. 
2. VIL (min)= -1.5V AC for pulse width s 10ns acceptable. 
3. Any input OV s VIN s Voo + 0.3V, all other pins are not under test= OV 
4. Dout is disabled, OV s VouT s Voo 

CAPACITANCE (TA=25°C, f= 1MHz) 

Parameter 
Input capacitance (Ao - A12, BAO) CIN1 95 pF 

Input capacitance (RAS, CAS, WE) CiN2 95 pF 

Input capacitance (CKEO - CKE1) CIN3 60 pF 

Input capacitance (CLKO - CLK3) CIN4 45 pF 

Input capacitance (CSO - CS3) CIN5 40 pF 

Input capacitance (DQMO - DQM?) CIN6 35 pF 

Data input/output capacitance (DQO - DQ63) COUT1 25 pF 

Data input/output capacitance (CBO - CB?) COUT2 25 pF 

et:!:l:frlii» 
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KMM374S1603AT NEW JEDEC SDRAM MODULE 

DC CHARACTERISTICS 
(Recommended operating condition unless otherwise noted, TA= 0 to 70°C) 

-cc -cc 

Parameter symbol 

_c:_ _;:_ _.:. _.:._;:_ 

Operating Current 
lee1 

(One Bank Active) 

Precharge Standby Current lee2P 

in power-down mode lee2PS 

lee2N 
Precharge Standby Current 
in non power-down mode 

lce2NS 

Active Standby Current lee3P 

in power-down mode lec3PS 

Active Standby Current lee3N 

in non power-down mode 
(One Bank Active) lee3NS 

Operating Current 
lec4 

(Burst Mode) 

Refresh Current Ices 

Self Refresh Current Ices 

Note : 1. Measured with outputs open. 

2. Refresh period is 64ms. 

•tm'ifiliiiiP 
ELECTRONICS 

.·.·•·· 
Test Condition CAS 

latency 
_.:. _;:_ _.:.~ 

Burst Length =1 
tR.e2tRe(min) 
loL = 0 mA 

CKEsV1L(max), tee= 15ns 

CKE & CLKsV1L(max), tee= 00 

CKE2VIH(min), CS2VIH(min), tee= 15ns 
Input signals are changed one time during 30ns 

CKE2V1H(min), CLKSVIL(max), tee= 00 

Input signals are stable 

CKEsV1L(max), tee= 15ns 

CKE & CLKSVIL(max), tee= 00 

CKE2V1H(min), CS2V1H(min), tee= 15ns 
Input signals are changed one time during 30ns 

CKE2V1H(min), CLKSVIL(max), tee= 00 

Input signals are stable 

IOL = 0 mA 3 
Page Burst 
2 Banks activated 
tceo = 2CLKs 2 

tRc2tR.e(min) 

CKEs0.2V 

I 
Version.· ..•.. 

Unit 1 Note 
~a -'10 ••. •12 ·• ..:...:. 

1,395 1,260 1,080 mA 1 

36 
mA 

36 

540 

mA 

360 

108 
mA 

108 

720 mA 

450 mA 

1,800 1,485 1,305 

mA 1 

1,305 1,215 1,125 

3,240 mA 2 

27 mA 
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KMM374S1603AT NEW JEDEC SCRAM MODULE 

AC OPERATING TEST CONDITIONS (Voo = 3.3V±0.3V, TA= o to 70°C) 

AC,,lnput levels (VIHNIL) 2.4 I 0.4 

Input timing measurement reference level 1.4 

Input rise and fall time tr/tf=1/1 

Output timing measurement reference level 1.4 

Output load condition See Fig. 2 

J 3.3V 

-s 1200Q 

v 
v 
ns 

v 

J-1.4V 
;; 50Q < 1. VOH (DC) = 2.4V, loH = -2mA 

Output o·---;------1--------• Vol (DC) = 0.4V, loL = 2mA 

87012 i--I SOpF 

output o--(]~ t/liz0.#00.i~Hft\ l 50pF 

(Fig. 1) DC Output Load Circuit (Fig. 2) AC Output Load Circuit 

OPERA TING AC PARAMETER (AC operating conditions unless otherwise noted) 
-

',', •.· .. '',' 7 ~·········7 ·••v~l'sic>l'l .~7> 0/0 ', 
Note- .•.• 

Parameter Symbol· .. ~.~L .:c::_ Utlit i< < .· ...• ·.· ~< .• -8 -10 .. _:;. ...::::.···· ""' . : _:;._:;. < --- _:;._:;. 
Row active to row active delay tRRD(min) 16 20 24 ns 1 

RAS to CAS delay tRCD(min) 20 24 26 ns 1 

Row precharge time tRP(min) 20 24 26 ns 1 

tRAS(min) 48 50 60 ns 1 
Row active time 

tRAS(max) 100 us 

1 @Operation tRC(min) 70 80 90 ns 1 
Row cycle time J @Auto refresh tRFC(min) 80 80 90 ns 1, 5 

Last data in to new col. address delay tCDL(min) 1 CLK 2 

Last data in to row precharge tRDL(min) 1 CLK 2 

Last data in to burst stop tBDL(min) 1 CLK 2 

Col. address to col. address delay tCCD(min) 1 CLK 3 

Number of valid l CAS latency=3 2 

output data 
ea 4 

CAS latency=2 1 

Note : 1. The minimum number of clock cycles is determined by dividing the minimum time required with clock cycle time, 

and then rounding off to the next higher integer. 

2. Minimum delay is required to complete write. 

3. All parts allow every cycle column address change. 

4. In case of row precharge interrupt, auto precharge and read burst stop. 

5. A new command may be given tRFc after self refresh exit. 

d!fifiliiiiP 
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KMM374S1603AT NEW JEDEC SDRAM MODULE 

AC CHARACTERISTICS (AC operating conditions unless otherwise noted) 

Refer to the individual component, not the whole module. 

····.· 
I -a · .. 

······ ~1() Parameter Sy1nbol 
..... 

~ ... I . 
' 

_. 
-'-

Min I IVICIX •••• -"' 
CAS latency=3 8 10 

CLK cycle time tee 1000 
CAS latency=2 12 13 

CLK to valid CAS latency=3 6 
output delay 

tSAe 
CAS latency=2 6 

Output data CAS latency=3 3 3 

hold time 
tOH 

CAS latency=2 3 3 

CLK high pulse width teH 3 3.5 

CLK low pulse width teL 3 3.5 

Input setup time tss 2 2.5 

Input hold time tSH 1 1 

CLK to output in Low-Z tSLZ 1 1 

CLK to output CAS latency=3 6 
in Hi-Z 

tSHZ 
CAS latency=2 6 

Note : 1. Parameters depend on programmed CAS latency. 

Max 

1000 

7 

7 

7 

7 

2. If clock rising time is longer than 1 ns, (tr/2-0.5)ns should be added to the parameter. 

3. Assumed input rise and fa!! time (tr & tf)=1 ns. 

If tr & tf is longer than 1 ns, transient time compensation should be considered, 

i.e., [(tr+ tf)/2-1]ns should be added to the parameter. 

t1:fof11lij" 
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42~ I• 
Unit Note 

·.·Min Max I·•·· 

12 
1000 ns 1 

15 

8 
ns 1, 2 

8 

3 
ns 2 

3 

4 ns 3 

4 ns 3 

3 ns 3 

1 ns 3 

1 ns 2 

8 
ns 

8 
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KMM374S1603AT NEW JEDEC SDRAM MODULE 

FREQUENCY vs. AC PARAMETER RELATIONSHIP TABLE 

KMM374S1603AT- GS (Unit : number of clock) 

1···· .•....... ·.·.•·•···. < ---:': 
J/ (Frequency 

.···· ~ e:::_ 

:: 
cAs L . ~Re tRAs 

.·. t.at~ncv ·•· 1on~ <t 48ns ·z. 

tRco tt::c:o ~fC>"- ··• ..•... _..:. tRC>L ..• 

20ns ... ---~T &ns ·· ··· 8ns 2 

tRP········· · .• ·.·•• tRRD 

2.ons 
k· 

16ns _ 

125MHz (8.0ns) 3 9 6 3 2 3 1 1 1 

100MHz (10.0ns) 3 7 5 2 2 2 

83MHz (12.0ns) 2 6 4 2 2 2 

75MHz (13.0ns) 2 6 4 2 2 2 

66MHz (15.0ns) 2 5 4 2 2 2 

KMM374S1603AT- GO (Unit : number of clock) 

tRcD ... ·· tcco ."""' tc;oL tRDL 

24ns · .. 

CAS I········•· tRC 
Frequency Latency ... 

_..._ •·· ·a()ns 

100MHz (10.0ns) 3 8 5 3 2 3 

83MHz (12.0ns) 3 7 5 2 2 2 

75MHz (13.0ns) 2 6 4 2 2 2 

66MHz (15.0ns) 2 6 4 2 2 2 

60MHz (16.?ns) 2 5 3 2 2 2 

KMM374S1603AT-G2 (Unit: number of clock) 
1· .. 

·.· tcc:o 2 tC:oL _cC_ tRAs. •·.Le tRP 

12ns 12ns •·.•··· 12ns 
1 

tRDL··· I.. tRRP tRC:D 

.. ·. ~4n.s 26ns 
Frequency CAS ...... tRC: 

i_~tepcy 
· .. 

90ns ·.·. 
-"" ~~ 

. 

83MHz (12.0ns) 3 8 5 3 2 3 

75MHz (13.0ns) 3 7 5 2 2 2 

66MHz (15.0ns) 2 6 4 2 2 2 

60MHz (16.7ns) 2 6 4 2 2 2 

50MHz (20.0ns) 2 5 3 2 2 2 

•t:f:I. Hliii' ELECTRONICS 
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KMM374S1603AT NEW JEDEC SCRAM MODULE 

SIMPLIFIED TRUTH TABLE 

Register Mode Register Set H x L L L L x OPCODE 1, 2 

Auto Refresh H 3 
H L L L H x x 

Entry L 3 
Refresh Self 

Refresh L H H H 3 
Exit L H x x 

H x x x 3 

Bank Active & Row Addr. H x L L H H x v Row Address 

Read& Auto Precharge Disable L Column 4 
Column Address H x L H L H x v Address 

Auto Precharge Enable H (Ao-As) 4, 5 

Write & Auto Precharge Disable L Column 4 
Column Address H x L H L L x v Address 

Auto Precharge Enable H (Ao-As) 4, 5 

Burst Stop H x L H H L x x 6 

Bank Selection v L 
Precharge H x L L H L x x 

Both Banks x H 

H x x x 
Clock Suspend or Entry H L x 
Active Power Down L v v v x 

Exit L H x x x x x 
H x x x 

Entry H L x 
L H H H 

Precharge Power Down Mode x 
H x x x 

Exit L H x 
L v v v 

DQM H x v x 7 

H x x x 
No Operation Command H x x x 

L H H H 

(V=Valid, X=Don t Care, H=Logic High, L=Logic Low) 

Note : 1. OP Code : Operand Code 

Ao - A12, BAo : Program keys. (@MRS) 

2. MRS can be issued only at both banks precharge state. 

A new command can be issued after 2 CLK cycles of MRS. 

3. Auto refresh functions are as same as CBR refresh of DRAM. 

The automatical precharge without row precharge command is meant by "Auto". 

Auto/self refresh can be issued only at both banks precharge state. 

4. BAo : Bank select address. 

If "Low" at read, write, row active and precharge, bank A is selected. 

If "High" at read, write, row active and precharge, bank B is selected. 

If A1o/AP is "High" at row precharge, BAo is ignored and both banks are selected. 

5. During burst read or write with auto precharge, new read/write command can not be issued. 
Another bank read/write command can be issued after the end of burst. 

New row active of the assoiated bank can be issued at tRP after the end of burst. 

6. Burst stop command is valid at every burst length. 

7. DQM sampled at positive going edge of a CLK masks the data-in at the very CLK (Write DQM latency is 0), 

but makes Hi-Z state the data-out of 2 CLK cycles after. (Read DQM latency is 2) 

•111111'111!1• 481 
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KMM37451603A T NEW JEDEC SDRAM MODULE 

PACKAGE DIMENSIONS 

0.118 
(3.000) 

5.250 
(133.350) 

5.014 
(127.350) 

0.054 
(1.372) 

Units: Inches (millimeters) 

R 0.079 
(R 2.000) 

00 s 
~ 0 
~ 0 

c:i ~ 

D D D D D D D D D F-T----+-------:~~~~~~) 
o~ 

.118DIA± .004 
(3.000DIA ± .100) 

0.350 
(8.890) 

0.250 

0.250 
(6.350) 

1.450 
.450 (36.830) 
(11.430) 

0.250 
(6.350) 

2.150 
(54.61) 

4.550 
(115.57) 

~ (6.350) ~I 

0.123±_005 
(3.125±.125) 

0.079± .004 
(2.000 ± .100) 

n~ (ri~~:;~!~~) 
J.t=. 

Detail A 

Tolerances : ± .005(.13) unless otherwise specified 

The used device is 8Mx8 SDRAM, TSOP 
SDRAM Part No.: KM48S8020AT 

.1m'ifi'iii• 
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I (2.000 ± .100) 

Detail 8 

c '2 
~~ 
0 0 
0""'" ~ l() 

o~ 

c 
~ 
0 
0 
N 
c:i 

0.170Max 
(4.318Max) 

_J L 0.050±0.0039 
1r (1.210±0.10) 

11
... 0.039 ± .002 

(1.000±.050) 

D 0.010Max 
-+--+--+-, _:l~ (0.250 Max) 

0.050 
(1.270) 

Detail C 
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KMM374S1623AT NEW JEDEC SDRAM MODULE 

KMM374S1623AT SCRAM DIMM 
16Mx72 SDRAM DIMM with ECC based on 8Mx8, 4Banks, 4K Refresh, 3.3V Synchronous DRAMs with SPD 

GENERAL DESCRIPTION 
The Samsung KMM374S1623AT is a 16M bit x 72 Synchronous 

Dynamic RAM high density memory module. The Samsung 

KMM374S1623AT consists of sixteen CMOS 8M x 8 bit with 

4banks Synchronous DRAMs in TSOP-11 400mil package and a 

1K or 2K EEPROM in 8-pin SOP package on a 168-pin glass

epoxy substrate. Two 0.1 uF decoupling capacitors are mounted 

on the printed circuit board in parallel for each SDRAM. The 

KMM374S1623AT is a Dual In-line Memory Module and is 

intended for mounting into 168-pin edge connector sockets. 

Synchronous design allows precise cycle control with the use of 

system clock. 1/0 transactions are possible on every clock cycle. 

Range of operating frequencies, programmable latencies allows 

the same device to be useful for a variety of high bandwidth, high 

performance memory system applications. 

PIN CONFIGURATIONS (Front Side I Back Side) 
Pin Front Pin Front Pin Front Pin Back Pin Back 

1 Vss 29 DQM1 57 DQ18 85 Vss 113 DQM5 
2 DOO 30 cso 58 DQ19 86 DQ32 114 CS1 
3 D01 31 DU 59 Voo 87 DQ33 115 RAS 
4 D02 32 Vss 60 DQ20 88 D034 116 Vss 
5 D03 33 AO 61 NC 89 D035 117 A1 
6 Voo 34 A2 62 "VREF 90 VDD 118 A3 
7 D04 35 A4 63 CKE1 91 DQ36 119 A5 
8 DOS 36 A6 64 Vss 92 DQ37 120 A7 
9 D06 37 A8 65 DQ21 93 D038 121 A9 
10 D07 38 A10/AP 66 DQ22 94 DQ39 122 BAO 
11 D08 39 BA1 67 DQ23 95 DQ40 123 A11 
12 Vss 40 Voo 68 Vss 96 Vss 124 Voo 
13 DQ9 41 Voo 69 DQ24 97 DQ41 125 CLK1 
14 DQ10 42 CLKO 70 DQ25 98 DQ42 126 *A12 
15 DQ11 43 Vss 71 DQ26 99 DQ43 127 Vss 
16 DQ12 44 DU 72 DQ27 100 D044 128 CKEO 
17 DQ13 45 CS2 73 Voo 101 DQ45 129 CS3 
18 Voo 46 DQM2 74 DQ28 102 Voo 130 DQM6 
19 DQ14 47 DQM3 75 DQ29 103 DQ46 131 DQM7 
20 DQ15 48 DU 76 DQ30 104 DQ47 132 "A13 
21 CBO 49 Voo 77 DQ31 105 CB4 133 Voo 
22 CB1 50 NC 78 Vss 106 CB5 134 NC 
23 Vss 51 NC 79 CLK2 107 Vss 135 NC 
24 NC 52 CB2 80 NC 108 NC 136 CB6 
25 NC 53 CB3 81 NC 109 NC 137 CB7 
26 Voo 54 Vss 82 *"SDA 110 VDD 138 Vss 
27 WE 55 DQ16 83 *"SCL 111 CAS 139 DQ48 
28 DQMO 56 D017 84 Voo 112 DQM4 140 DQ49 

FEATURE 
• Performance range 

KMM374S1623AT-G8 

KMM374S1623AT-GO 

KMM374S1623AT-G2 

Max Freq. (Speed) 

125MHz (8ns) 

100MHz (10ns) 

83MHz (12ns) 

• Burst Mode Operation 

• Auto & Self Refresh Capability (4096 cycles I 64ms) 

• LVTTL compatible inputs and outputs 

• Single 3.3V±0.3V power supply 

• WCBR cycle with address key programs 

Latency (Access from column address) 

Burst Length (1, 2, 4, 8 & Full page) 

Data Scramble (Sequential & Interleave) 

• All inputs are sampled at the positive going edge of the 

system clock 

• Serial Presence Detect with EEPROM 

• PCB: Height(1,250mil), double sided component 

Pin Back 

141 DQ50 
142 DQ51 
143 Voo 
144 DQ52 
145 NC 
146 "VREF 
147 NC 
148 Vss 
149 DQ53 
150 DQ54 
151 DQ55 
152 Vss 
153 DQ56 
154 DQ57 
155 DQ58 
156 DQ59 
157 Voo 
158 DQ60 
159 DQ61 
160 DQ62 
161 DQ63 
162 Vss 
163 CLK3 
164 NC 
165 "*SAO 
166 **SA1 
167 **SA2 
168 VDD 

PIN NAMES 
Pin Name Function 

AO -A11 Address Input (multiplexed) 

BAO-BA1 Select Bank 

DQO- DQ63 Data Input/ Output 

CB0-7 Check bit (data-in I data-out) 

CLKO -CLK3 Clock Input 

CKEO-CKE1 Clock Enable Input 

CSO-CS3 Chip Select Input 

RAS Row Address Storbe 

CAS Column Address Strobe 

WE Write Enable 

DQM0-7 DQM 

Voo Power Supply (3.3V) 

Vss Ground 

"VREF Power Supply for Reference 

""SDA Serial Data 1/0 

""SCL Serial Clock 

""SA0-2 Address in EEPROM 

DU Don' t use 

NC No Connection 

* These pins are not used in this module. 
** These pins should be NC in the system 

which does not support SPD. 

SAMSUNG ELECTRONICS CO., Ltd. reserves the right to change products and specifications without notice. 

d!:i: fJIJil" 
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KMM374S1623AT NEW JEDEC SDRAM MODULE 

PIN CONFIGURATION DESCRIPTION 

vs r'Irl.< .·? 
r >··············--•>•< If '' < \T L :<·•· •>< t• >· • <••••) <··•·· /. < z:.JL±±. 

CLK System Clock Active on the positive going edge to sample all inputs. 

cs Chip Select 
Disables or enables device operation by masking or enabling all inputs except 
CLK, CKE and DOM. 

Masks system colck to freeze operation from the next clock cycle. 

CKE Clock Enable 
CKE should be enabled at least one cycle prior to new command. 
Disable input buffers for power down in standby. 
CKE should be enabled 1CLK+tss prior to valid command. 

AO-A11 Address 
Row I column addresses are multiplexed on the same pins. 
Row address : RAO - RA 11, column address : CAO - CAB 

BAO-BA1 Bank Select Address 
Selects bank to be activated during row address latch time. 
Selects bank for read/write during column address latch time. 

RAS Row Address Strobe 
Latches row addresses on the positive going edge of the CLK with RAS low. 
Enables row access & precharge. 

CAS Column Address Strobe 
Latches column addresses on the positive going edge of the CLK with CAS low. 
Enables column access. 

WE Write Enable 
Enables write operation and row precharge. 
Latches data in starting from CAS, WE active. 

DQM0-7 Data Input/Output Mask 
Makes data output Hi-Z, tsHZ after the colck and masks the output. 
Blocks data input when DQM active. (Byte masking) 

DQ0-63 Data Input/Output Data inputs/outputs are multiplexed on the same pins. 

CB0-7 Check bit Check bits for ECC. 

VooNss Power Supply/Ground Power and ground for the input buffers and the core logic. 

41"2fjlii1> 
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KMM374S1623AT NEW JEDEC SDRAM MODULE 

FUNCTIONAL BLOCK DIAGRAM 
CS1. 
cso c 

DQMO DQM4 

DQM cs DQM cs DQM cs DQM cs 
DQO DQO DQO DQ32 DQO DQO 
DQ1 u DQ1 uo DQ1 

U9 
DQ33 DQ1 

U5 
DQ1 

U14 DQ2 DQ2 DQ2 DQ34 DQ2 DQ2 
DQ3 DQ3 DQ3 DQ35 DQ3 DQ3 
DQ4 DQ4 DQ4 DQ36 DQ4 DQ4 
DQ5 DQ5 DQ5 DQ37 DQ5 DQ5 
DQ6 DQ6 DQ6 DQ38 DQ6 DQ6 
DQ7 DQ7 DQ7 DQ39 ~ DQ7 DQ7 

DQM1 DQM5 

DQM cs DQM cs DQM cs DQM cs 
DQ8c DQO DQO DQ40 DQO DQO 
DQ9" DQ1 

U1 
DQ1 

U10 DQ41 ° DQ1 U6 DQ1 U15 
DQ10 DQ2 DQ2 DQ42 DQ2 DQ2 
DQ11 DQ3 DQ3 DQ43 DQ3 DQ3 
DQ12 DQ4 DQ4 DQ44 · DQ4 DQ4 
DQ13 c DQ5 DQ5 DQ45 DQ5 DQ5 
0014 DQ6 DQ6 DQ46 DQ6 DQ6 
DQ15 DQ7 DQ7 DQ47 DQ7 DQ7 

DQM cs DQM cs 
CBO DQO DQO DQM6 
CB1 DQ1 

U2 
DQ1 

U11 DQM cs DQM cs CB2 DQ2 DQ2 
CB3 · DQ3 DQ3 DQ48 ~ DQO DQO 
CB4 DQ4 DQ4 DQ49 DQ1 

U7 
DQ1 

U16 CBS r DQ5 DQ5 DQ50 DQ2 DQ2 
CB6 DQ6 DQ6 DQ51 DQ3 DQ3 
CB7 DQ7 DQ7 DQ52 · DQ4 DQ4 

CS3 
DQ53 DQ5 DQ5 
DQ54 DQ6 DQ6 

CS2 r DQ55 DQ7 DQ7 
DQM2 

DQM cs DQM cs DQM7 

DQ16 DQO DQO DQM cs DQM cs 
DQ17 DQ1 

U3 
DQ1 

U12 DQ56 DQO DQO 
DQ18 DQ2 DQ2 DQ57 DQ1 DQ1 
DQ19 DQ3 DQ3 DQ58 DQ2 ua DQ2 U17 
DQ20 DQ4 DQ4 DQ59 DQ3 DQ3 
DQ21 DQ5 DQ5 DQ60 c DQ4 DQ4 
0022 DQ6 DQ6 DQ61 DQ5 DQ5 DQ23 DQ7 DQ7 DQ62 DQ6 DQ6 

DQM3 DQ63 DQ7 DQ7 

DOM cs DQM cs 
DQ24 DQO DQO 
DQ25 DQ1 DQ1 
DQ26 DQ2 U4 DQ2 U13 
DQ27 · DQ3 DQ3 
DQ28. DQ4 DQ4 
DQ29 DQ5 DQ5 
DQ30 DQ6 DQ6 
0031 DQ7 DQ7 

AO - An, BAO & 1 o .... SDRAM UO -U17 

RAS o .... SDRAM UO - U17 
Voo 

CASO .... SDRAM UO - U17 J 
WECJ .... SDRAM UO - U17 

-?.10K.Q 

1 CKEO o .... SDRAM uo-ue CKE1 c .... SDRAM U9 - U17 
CUOIU1/U3/U4 

10.Q U5/U6/U7/U8 

DQn o---jy~ Every DQpin of SDRAM CLK0/1/2/3 U11/U2 

Voo o ~ 
~ U9/U10/U12/U13 

1 1 Two 0.1 uF Capacitors 
To all SDRAMs 10.Q U14/U15/U16/U17 

I I per each SDRAM 
Vss c ~ 

•11111
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KMM374S1623AT NEW JEDEC SDRAM MODULE 

ABSOLUTE MAXIMUM RATINGS 

Parameter symbol 

Voltage on any pin relative to Vss VIN, VOUT -1.0 -4.6 v 
Voltage on Voe supply relative to Vss Voo, Vooo -1.0 -4.6 v 
Storage temperature TSTG -55 - +150 

Power dissipation Po 18 w 
Short circuit current los 50 mA 

Note: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are exceeded. 
Functional operation should be restricted to recommended operating condition. · 
Exposure to higher than recommended voltage for extended periods of time could affect device reliability. 

DC OPERA TING CONDITIONS AND CHARACTERISTICS 
Recommended operating conditions (Voltage referenced to Vss = OV, TA= 0 to 70°C) 

Parameter .·.·.Symbol ·· .. ~ 

Min 
::'C 

I Typ MC'.:X: ··• ~ Unit 
... :. Note 

-"- :· ~·.I ·,· :• . 

Supply voltage Voo 3.0 3.3 3.6 v 
Input high votlage VIH 2.0 3.0 Voo+0.3 v 1 

Input low voltage VIL -0.3 0 0.8 v 2 

Output high voltage VoH 2.4 - - v loH =-2mA 

Output low voltage VOL - - 0.4 v loL =2mA 

Input leakage current Ill -90 - 90 uA 3 

Output leakage current IOL -10 - 10 uA 4 

Note : 1. VIH (max) = 4.6V AC for pulse width ::;; 1 Ons acceptable. 
2. VIL (min)= -1.5V AC for pulse width ::;; 10ns acceptable. 
3. Any input OV ::;; VIN ::;; Voo + 0.3V, all other pins are not under test= OV 
4. Dout is disabled, OV::;; VouT ::;; Voo 

CAPACITANCE (TA= 25°C, f = 1MHz) 

Parameter Symbol 

Input capacitance (Ao -A11, BAO - BA1) CIN1 95 pF 

Input capacitance (RAS, CAS, WE) CIN2 95 pF 

Input capacitance (CKEO - CKE1) CIN3 60 pF 

Input capacitance (CLKO - CLK3) CIN4 45 pF 

Input capacitance (CSO - CS3) CIN5 40 pF 

Input capacitance (DQMO - DOM?) CIN6 35 pF 

Data input/output capacitance (DQO - DQ63) COUT1 25 pF 

Data input/output capacitance (CBO - CB?) COUT2 25 pF 

•tMfiliii> 
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KMM374S1623AT NEW JEDEC SDRAM MODULE 

DC CHARACTERISTICS 
(Recommended operating condition unless otherwise noted, TA= 0 to 70°C) 

Parameter Symbol 

Operating Current 
lcc1 

(One Bank Active) 

Precharge Standby Current lcc2P 

in power-down mode lcc2PS 

lcc2N 
Precharge Standby Current 
in non power-down mode 

lcc2NS 

Active Standby Current ICC3P 

in power-down mode lcc3PS 

Active Standby Current lcc3N 

in non power-down mode 
(One Bank Active) lcc3NS 

Operating Current 
ICC4 

(Burst Mode) 

Refresh Current ICC5 

Self Refresh Current Ices 

Note : 1. Measured with outputs open. 

2. Refresh period is 64ms. 

•1Mfi 1iil" 
ELECTRONICS 

,~ --:-
CAS 

Test Condition 
Latency 

. 

Burst Length =1 
tRc2tRc(min) 
loL = 0 mA 

CKE s V1L(max), tee = 15ns 

CKE & CLKSVIL(max), tee= 00 

CKE2:V1H(min), CS2:V1H(min), tee= 15ns 
Input signals are changed one time during 30ns 

CKE2:V1H(min), CLK::;;VIL(max), tee= 00 

Input signals are stable 

CKEsV1L(max), tee= 15ns 

CKE & CLKSVJL(max), tee= 00 

CKE:2::V1H(min), CS:2::VJH(min), tee= 15ns 
Input signals are changed one time during 30ns 

CKE:2::V1H(min), CLK::;;VIL(max), tee= 00 

Input signals are stable 

IOL = 0 mA 3 
Page Burst 
2 Banks activated 

2 tcco = 2CLKs 

tRc2tRc(min) 

CKEs0.2V 

-cc 

Version · .. 

Unit Note 
·8 -1<> .. ;;12 

1,395 1,260 1,080 mA 1 

36 
mA 

36 

540 

mA 

360 

108 
mA 

108 

720 mA 

450 mA 

1,800 1,485 1,305 

mA 1 

1,305 1,215 1,125 

3,240 mA 2 

27 mA 
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KMM374S1623AT NEW JEDEC SDRAM MODULE 

AC OPERATING TEST CONDITIONS (Voe= 3.3V±0.3V, TA=Oto70"C) 

AC Input levels (VIHNIL) 

Input timing measurement reference level 

Input rise and fall time 

Output timing measurement reference level 

Output load condition 

J 3.3V 

$ 1200.Q 

f VoH (DC) = 2.4V, IOH = -2mA 
Output 0-----<;---- ------... VOL (DC) = 0.4V, IOL = 2mA 

870!l.450pF 

(Fig. 1) DC Output Load Circuit 

2.4 /0.4 

1.4 

tr/tf=1/1 

1.4 

See Fig. 2 

v 
v 
ns 

v 

I ~F14V 
< 50.Q 

output o----\i: ::r:::::::rzo¥m:Qi:::1::::::::: l SOpF 

(Fig. 2) AC Output Load Circuit 

OPERA TING AC PARAMETER (AC operating conditions unless otherwise noted) 

> --:::::- --;=- ~ .... ······ ~-, ~ .. 
1·····.·.·•·< Version 

--,,-

.· .... ·.·.···· 
"17~ :- c 

'>. .·.··r ..... >< ....• 
J I• .$ym~I I.. Unit f'llote•.·····••.

1 1<· ··>:· '·'' ~ I :-
~_.-

~10 ~12 I··•·•···.£>··· 
..::c2 ...:::.~~· ... ~·.···~··· ·• I .. ····· ~· L ...:::. 

Row active to row active delay tRRD(min) 16 20 24 ns 1 

RAS to CAS delay tRCD(min) 20 24 26 ns 1 

Row precharge time tRP(min) 20 24 26 ns 1 

tRAS(min) 48 50 60 ns 1 
Row active time 

tRAS(max) 100 us 

l @Operation tRC(min) 70 80 90 ns 1 
Row cycle time l @Auto refresh tRFC(min) 80 80 90 ns 1, 5 

Last data in to new col. address delay tCDL(min) 1 CLK 2 

Last data in to row precharge tRDL(min) 1 CLK 2 

Last data in to burst stop tBDL(min) 1 CLK 2 

Col. address to col. address delay tCCD(min) 1 CLK 3 

Number of valid 1 CAS latency=3 2 

output data l 
ea 4 

CAS latency=2 1 

Note : 1. The minimum number of clock cycles is determined by dividing the minimum time required with clock cycle time, 

and then rounding off to the next higher integer. 

2. Minimum delay is required to complete write. 

3. All parts allow every cycle column address change. 

4. In case of row precharge interrupt, auto precharge and read burst stop. 

5. A new command may be given tRFC after self refresh exit. 

41.!:i:fi@iP 
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KMM374S1623A T NEW JEDEC SDRAM MODULE 

AC CHARACTERISTICS (AC operating conditions unless otherwise noted) 

Refer to the individual component, not the whole module. 

···_c_ 

CAS latency=3 

CAS latency=2 

8 10 12 
CLK cycle time tee 1000 1000 

CLK to valid 
output delay 

Output data 
hold time 

CLK high pulse width 

CLK low pulse width 

Input setup time 

Input hold time 

CAS latency=3 

CAS latency=2 

CAS latency=3 

CAS latency=2 

CLK to output in Low-Z 

CLK to output 
in Hi-Z 

CAS latency=3 

CAS latency=2 

12 

tSAe 

3 
tOH 

3 

teH 3 

teL 3 

tss 2 

tSH 

tSLZ 

tSHZ 

Note: 1. Parameters depend on programmed CAS latency. 

13 

6 7 

6 7 

3 

3 

3.5 

3.5 

2.5 

6 7 

6 7 

2. If clock rising time is longer than 1 ns, (tr/2-0.5)ns should be added to the parameter. 

3. Assumed input rise and fall time (tr & tf)=1 ns. 

If tr & tf is longer than 1 ns, transient time compensation should be considered, 

i.e., [(tr+ tf)/2-1]ns should be added to the parameter. 

rt1Mfiliii" 
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15 

3 

3 

4 

4 

3 

1000 ns 

8 
ns 1, 2 

8 

ns 2 

ns 3 

ns 3 

ns 3 

ns 3 

ns 2 

8 
ns 

8 
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KMM374S1623AT NEW JEDEC SDRAM MODULE 

FREQUENCY vs. AC PARAMETER RELATIONSHIP TABLE 

KMM374S1623AT- GS (Unit : number of clock) 

tRRD 

20ns 1sns 
125MHz (8.0ns) 3 9 6 3 2 3 

100MHz (10.0ns) 3 7 5 2 2 2 

83MHz (12.0ns) 2 6 4 2 2 2 

75MHz (13.0ns) 2 6 4 2 2 2 

66MHz (15.0ns) 2 5 4 2 2 2 

KMM374S1623AT- GO (Unit : number of clock) 

tcco 1-_- tCDL ~ tRbl. tRc--:c tRAS 
'-"" 

tRP tRRiJ CAS I Frequency ~ 

I ----~ --~ 
50ns 24ns 

1 
20ns 24ns 10ris 10ns 10ils 

100MHz (10.0ns) 3 8 5 3 2 3 

83MHz (12.0ns) 3 7 5 2 2 2 

75MHz (13.0ns) 2 6 4 2 2 2 

66MHz (15.0ns) 2 6 4 2 2 2 

60MHz (16.?ns) 2 5 3 2 2 2 

KMM374S1623AT-G2 (Unit: number of clock) 

1 _ CAS -"--...,,_t.....,.R_c .............. ~"""'t_RA_s _ _-__+-11 .............. ~tR_P..........._.~+1 
___ t_RR_o_• --+-'~ ..t_Rc_o_·=-~-+---t~c_co_· --+--1_tc_oL_-............+--tR_D_L ______, Frequency -- - - ____ ~ 

---"-
2 

.. I Late~<:Y__l 9ons ---- sons 261)~_ 24ns ---_ 26ns ---. 1211s 12ns .-. 
1 

12ns ... 

83MHz (12.0ns) 3 8 5 3 2 3 1 1 

75MHz (13.0ns) 3 7 5 2 2 2 

66MHz (15.0ns) 2 6 4 2 2 2 

60MHz (16.?ns) 2 6 4 2 2 2 

50MHz (20.0ns) 2 5 3 2 2 2 

tllfofllhf$ 
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KMM374S1623AT NEW JEDEC SCRAM MODULE 

SIMPLIFIED TRUTH TABLE 

Register Mode Register Set 

Auto Refresh 

Refresh Self 
Entry 

Refresh Exit 

Bank Active & Row Addr. 

Read& Auto Precharge Disable 

Column Address Auto Precharge Enable 

Write & Auto Precharge Disable 
Column Address 

Auto Precharge Enable 

Burst Stop 

Bank Selection 
Precharge 

All Banks 

Clock Suspend or 
Active Power Down 

Entry 

Exit 

Entry 

H 

H 

L 

H 

H 

H 

H 

H 

H 

L 

H 

x L L L L x 
H 

L L L H x 
L 

L H H H 
H x 

H x x x 

x L L H H x 

x L H L H x 

x L H L L x 

x L H H L x 

x L L H L x 

H x x x 
L x 

L v v v 
H x x x x x 

H x x x 
L x 

L H H H 
Precharge Power Down Mode 1------+-----;1-----t---;1----r----;---r----1 

H x x x 
Exit L H x 

L v v v 
DQM H x v 

H x x x 
No Operation Command H x x 

L H H H 

OP CODE 1, 2 

3 
x 

3 

3 
x 

3 

v Row Address 

L Column 4 
v Address 

H (Ao-Ae) 4,5 

L Column 4 
v Address 

H (Ao-Ae) 4,5 

x 6 

v L 
x 

x H 

x 

x 

x 7 

x 

(V=Valid, X=Don' t Care, H=Logic High, L=Logic Low) 

Note : 1. OP Code : Operand Code 
Ao -A11 & BAo - BA1 : Program keys. (@MRS) 

2. MRS can be issued only at all banks precharge state. 
A new command can be issued after 2 clock cycles of MRS. 

3. Auto refresh functions are as same as CBR refresh of DRAM. 
The automatical precharge without row precharge command is meant by "Auto". 
Auto/self refresh can be issued only at all banks precharge state. 

4. BAo - BA1 : Bank select addresses. 
If both BAo and BA1 are "Low'' at read, write, row active and precharge, bank A is selected. 
If both BAo is "Low'' and BA1 is "High" at read, write, row active and precharge, bank B is selected. 
If both BAo is "High" and BA1 is "Low'' at read, write, row active and precharge, bank C is selected. 
If both BAo and BA1 are "High" at read, write, row active and precharge, bank D is selected. 
If A10/AP is "High" at row precharge, BAo and BA1 is ignored and all banks are selected. 

5. During burst read or write with auto precharge, new read/write command can not be issued. 
Another bank read/write command can be issued after the end of burst. 
New row active of the assoiated bank can be issued at tRP after the end of burst. 

6. Burst stop command is valid at every burst length. 
7. DQM sampled at positive going edge of a CLK and masks the data-in at the very CLK (Write DQM latency is 0), 

but makes Hi-Z state the data-out of 2 CLK cycles after. (Read DQM latency is 2) 

tti!:l:friii" 
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KMM374S1623AT 

PACKAGE DIMENSIONS 

.118DJA±.004 
(3.000DIA ± .100) 

0.350 
(8.890) 

0.250 
~ (6.350) 

11 

0.250 
(6.350) 

1.450 
.450 (36.830) 
(11.430) 

1• 

NEW JEDEC SDRAM MODULE 

5.250 
(133.350) _0.0_5_4 ___ __ 

5.014 (1.372) 

(127.350) 

0.250 
(6.350) 

2.150 
(54.61) 

4.550 
(115.57) 

0.250 
c: c 

11 ~~ 
(6.350) 0 0 

0 '<f" 
...... II) 

Units : Inches (millimeters) 

R 0.079 
(R 2.000) 

0.170Max 

r• (4.318Max) 

_J L 0.050±0.0039 
11 (1.270±0.10) 

0.039±.002 
(1.000 ± .050) 1 ·,~ c:i ti. 

0.123±.005 ' 0.123±.005 o 0.010Max 
(3.125±.125) _nUj: · D+ (3.125±.125) ' f (0.250 Max) 

0.079±.004 0.050 0.079-.004 11 ,. 
(2.000 ± .100) I (2.000 ± .100) (1.270) 

Detail A 

Tolerances : ± .005(.13) unless otherwise specified 

The used device is 8Mx8 SDRAM, TSOP 
SDRAM Part No. : KM48S8030AT 

•t:f:l¥11iii, 
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KMM4665104BT NEW JEDEC SDRAM MODULE 

KMM4665104BT SDRAM SODIMM 
1 Mx64 SDRAM SODIMM based on 1 Mx16, 4K Refresh, 3.3V Synchronous DRAMs with SPD 

GENERAL DESCRIPTION 
The Samsung KMM466S104BT is a 1M bitx 64 Synchronous 

Dynamic RAM high density memory module. The Samsung 

KMM466S104BT consists of four CMOS 1M x 16 bit Synchro

nous DRAMs in TSOP-11 400mil package and a 1 K or 2K 

EEPROM in 8-pin TSSOP package on a 144-pin glass-epoxy 

substrate. Three 0.1 uF decoupling capacitors are mounted on 

the printed circuit board in parellel for each SDRAM. The 

KMM466S104BT is a Small Outline Dual In-line Memory Mod

ule and is intended for mounting into 144-pin edge connector 

sockets. 

Synchronous design allows precise cycle control with the use 

of system clock. 1/0 transactions are possible on every clock 

cycle. Range of operating frequencies, programmable laten

cies allows the same device to be useful for a variety of high 

bandwidth, high performance memory system applications. 

PIN CONFIGURATIONS (Front Side I Back Side) 
Pin Front Pin Back Pin Front Pin Back Pin Front 

1 Vss 2 Vss 51 DQ14 52 DQ46 95 DQ21 

3 DQO 4 DQ32 53 DQ15 54 DQ47 97 DQ22 

5 DQ1 6 DQ33 55 Vss 56 Vss 99 DQ23 

7 DQ2 8 DQ34 57 NC 58 NC 101 Voo 

9 DQ3 10 DQ35 59 NC 60 NC 103 A6 

11 Voo 12 Voo 105 AB 

13 DQ4 14 DQ36 Voltage Key 107 Vss 

15 DQ5 16 DQ37 109 A9 

17 DQ6 18 DQ38 61 CLKO 62 CKEO 111 A10/AP 

19 DQ7 20 DQ39 63 Voo 64 Voo 113 Voo 

21 Vss 22 Vss 65 RAS 66 CAS 115 DQM2 

23 DQMO 24 DQM4 67 WE 68 *CKE1 117 DQM3 

25 DQM1 26 DQM5 69 cso 70 *A12 119 Vss 

27 Voo 28 Voo 71 *CS1 72 *A13 121 DQ24 

29 AO 30 A3 73 DU 74 *CLK1 123 DQ25 

31 A1 32 A4 75 Vss 76 Vss 125 DQ26 

33 A2 34 A5 77 NC 78 NC 127 DQ27 

35 Vss 36 Vss 79 NC 80 NC 129 Voo 

37 DQB 38 DQ40 81 Voo 82 Voo 131 DQ28 

39 DQ9 40 DQ41 83 DQ16 84 DQ48 133 DQ29 

41 DQ10 42 DQ42 85 DQ17 86 DQ49 135 DQ30 

43 DQ11 44 DQ43 87 DQ18 88 DQ50 137 DQ31 

45 Voo 46 Voo 89 DQ19 90 DQ51 139 Vss 

47 DQ12 48 DQ44 91 Vss 92 Vss 141 **SDA 

49 DQ13 50 DQ45 93 DQ20 94 DQ52 143 Voo 

FEATURE 
• Performance range 

KMM466S104BT-F8 

KMM466S104BT-FO 

KMM466S104BT-F2 

Max Freq. (Speed) 

125MHz (8ns) 

100MHz (10ns) 

83MHz (12ns) 

• Burst Mode Operation 

• Auto & Self Refresh Capability (4096 cycles I 64ms) 

• LVTTL compatible inputs and outputs 

• Single 3.3V±0.3V power supply 

• WCBR cycle with address key programs 

Latency (Access from column address) 

Burst Length ( 1, 2, 4, 8 & Full page) 

Data Scramble (Sequential & Interleave) 

• All inputs are sampled at the positive going edge of the 

system clock 

• Serial Presence Detect with EEPROM 

• PCB: Height(1,000mil), double sided component 

Pin Back 

96 DQ53 

98 DQ54 

100 DQ55 

102 Voo 

104 A7 

106 BAO 
108 Vss 

110 *BA1 
112 *A11 

114 Voo 

116 DQM6 

118 DQM7 

120 Vss 

122 DQ56 

124 DQ57 

126 DQ58 

128 DQ59 

130 Voo 

132 DQ60 

134 DQ61 

136 DQ62 

138 DQ63 

140 Vss 

142 **SCL 

144 Voo 

PIN NAMES 
Pin Name.• .. _.._ Function 
AO -A10/AP Address Input (multiplexed) 

BAO Select Bank 

DQO- DQ63 Data Input I Output 

CLKO Clock Input 

CKEO Clock Enable Input 

cso Chip Select Input 

RAS Row Address Storbe 

CAS Column Address Strobe 

WE Write Enable 

DQM0-7 DQM 

Voo Power Supply (3.3V) 

Vss Ground 

**SDA Serial Data 1/0 

**SCL Serial Clock 

DU Don' t use 

NC No Connection 

• These pins are not used in this module. 
** These pins should be NC in the system 

which does not support SPD. 

SAMSUNG ELECTRONICS CO., Ltd. reserves the right to change products and specifications without notice. 

495 411Mfi'iii' ELECTRONICS 



KMM466S104BT NEW JEDEC SCRAM MODULE 

PIN CONFIGURATION DESCRIPTION 

. ?. / 
7 

•·•·••• d 2-lZ ±IL tz2. ..... 
~·····££> <·•·····& 1••.· . ·>·< 

······ 
CLK System Clock Active on the positive going edge to sample all inputs. 

cs Chip Select 
Disables or enables device operation by masking or enabling all inputs except 
CLK, CKE and DQM 

Masks system col ck to freeze operation from the next clock cycle. 

CKE Clock Enable 
CKE should be enabled at least one cycle prior to new command. 
Disable input buffers for power down in standby. 
CKE should be enabled 1CLK+tss prior to valid command. 

AO-A10/AP Address 
Row I column addresses are multiplexed on the same pins. 
Row address: RAO - RA10, column address: CAO - CA7 

BAO Bank Select Address 
Selects bank to be activated during row address latch time. 
Selects bank for read/write during column address latch time. 

'RAS Row Address Strobe 
Latches row addresses on the positive going edge of the CLK with RAS low. 
Enables row access & precharge. 

CAS Column Address Strobe 
Latches column addresses on the positive going edge of the CLK with CAS low. 
Enables column access. 

WE Write Enable 
Enables write operation and row precharge. 
Latches data in starting from CAS, WE active. 

OQM0-7 Data Input/Output Mask 
Makes data output Hi-Z, tsHz after the colck and masks the output. 
Blocks data input when DQM active. (Byte masking) 

OQo- 63 Data Input/Output Data inputs/outputs are multiplexed on the same pins. 

VooNss Power Supply/Ground Power and ground for the input buffers and the core logic. 

ttMtillh" 
ELECTRONICS 

496 



KMM466S104BT 

FUNCTIONAL BLOCK DIAGRAM 

cso 
OOMO 

LOOM cs 
000- OQO 
001 OQ1 
002 002 uo 
003 003 
004 o- 004 
005 005 
OQ6 o- 006 
007 OQ7 

OOM1 c UOQM 
008 c- 008 
009c 009 

0010, 0010 
0011 0011 
0012 o-- 0012 
0013 o-- 0013 
OQ14 0014 
0015 o-- 0015 

OOM2 

LOQM cs 
OQ16 000 
0017 001 
OQ18 OQ2 U1 
0019 - 003 
0020 o-- 004 
0021 OQ5 
0022 0- 006 
0023 o- 007 

OOM3 ° UOOM 

0024 0-- 008 
OQ25 o-- 009 
OQ26 o-- 0010 
0027 o-- OQ11 
0028 o-- 0012 
0029 c~ 0013 
0030 o-- 0014 
0031 o-- 0015 

AO-An, BAO c • SORAM UO - U3 

RAS c ... SORAM UO-U3 

CAS c ... SORAM UO-U3 

WEO ... SORAM UO-U3 

CKEO c • SORAM UO- U3 

Vooo~-r--1--1~~~~~~-----llJJi 
Three 0.1 uF Capacitors 

Vss O>--<J_-iJ1--.... J.__P_e_r e_a_ch_S_O_R_A_M ____ .., 

•1Mf%i» 
ELECTRONICS 

To all SDRAMs 

NEW JEDEC SCRAM MODULE 

OOM4 

LOQM cs 
OQ32 DOO 
OQ33 DQ1 
OQ34 DQ2 U2 
0035 DQ3 
0036 o-- DQ4 
OQ37 o-- DQ5 
OQ38 o-- DQ6 
0039 o-- DQ? 

OOM5 UDOM 

0040 o-- DQ8 
0041 0-- DQ9 
0042 0-- DQ10 
0043 o-- DQ11 
0044 o-- DQ12 
0045 o-- DQ13 
DQ46 o-- DQ14 
0047 o- DQ15 

OQM6 

LOOM cs 
OQ48 DOO 
0049 001 
0050 c DQ2 U3 
DQ51 - 003 
OQ52 o-- DQ4 
0053 o-- DQ5 
0054 o- DQ6 
0055 o- DQ? 

DOM? UDOM 
OQ56 o-- DQ8 
0057 o-- DQ9 
0058 o-- DQ10 
0059 o- DQ11 
OQ60 o-- DQ12 
DQ61 o- DQ13 
DQ62 c~ DQ14 
DQ63 o-- DQ15 

1~uo 

CLKOt~U1 
U2 

10.Q U3 

10.Q 
CLK1 cr--J\j~ 

~10pF 
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KMM466S104BT NEW JEDEC SCRAM MODULE 

ABSOLUTE MAXIMUM RATINGS 

Parameter 
Voltage on any pin relative to Vss VIN, Vour -1.0 -4.6 v 
Voltage on Voo supply relative to Vss Voo, VDDQ -1.0 -4.6 v 
Storage temperature TSTG -55 - +150 

Power dissipation Po 4 w 
Short circuit current los 50 mA 

Note: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are exceeded. 
Functional operation should be restricted to recommended operating condition. 
Exposure to higher than recommended voltage for extended periods of time could affect device reliability. 

DC OPERATING CONDITIONS AND CHARACTERISTICS 
Recommended operating conditions (Voltage referenced to Vss = OV, TA= 0 to 70°C) 

Parameter 
-:::- .· ...••......••••... ---c 

Min I Typ Max 'Unit 
-:-

I Note 
_.;:;_ 

....... · ~Yl'l\bol 

Supply voltage Voo 3.0 3.3 3.6 v 
Input high votlage VIH 2.0 3.0 Voo+0.3 v 1 

Input low voltage VIL -0.3 0 0.8 v 2 

Output high voltage VoH 2.4 - - v loH =-2mA 

Output low voltage VOL - - 0.4 v loL = 2mA 

Input leakage current llL -20 - 20 uA 3 

Output leakage current IOL -5 - 5 uA 4 

Note : 1. V1H (max) = 4.6V AC for pulse width s 1 Ons acceptable. 
2. VIL (min)= -1.5V AC for pulse width s 1 Ons acceptable. 
3. Any input OV s VIN s Voo + 0.3V, all other pins are not under test= OV 
4. Dout is disabled, ovs Vour s Voo 

CAPACITANCE (TA= 25·c, f= 1MHz) 

Unit 

Input capacitance (Ao -A10/AP, BAO) CIN1 35 pF 

Input capacitance (RAS, CAS, WE) CIN2 35 pF 

Input capacitance (CKEO) CIN3 35 pF 

Input capacitance (CLKO) CIN4 40 pF 

Input capacitance (CSO) CIN5 35 pF 

Input capacitance (DQMO - DQM7) CIN6 20 pF 

Data inpuVoutput capacitance (DQO - DQ63) Cour 20 pF 

ttMtJiiii> 
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KMM466S104BT NEW JEDEC SCRAM MODULE 

DC CHARACTERISTICS 
(Recommended operating condition unless otherwise noted, TA= 0 to 70°C) 

., -:::-~ -:::-~-:::- ~ 

Parameter rSyr:rlllc:>I 
I < '~ _:::_ 

Operating Current 
lcc1 

(One Bank Active) 

Precharge Standby Current lcc2P 

in power-down mode 1cc2PS 

lcc2N 
Precharge Standby Current 
in non power-down mode 

lcc2NS 

Active Standby Current lcc3P 

in power-down mode lcc3PS 

Active Standby Current lcc3N 

in non power-down mode 
(One Bank Active) lcc3NS 

Operating Current 
(Burst Mode) 

ICC4 

Refresh Current Ices 

Self Refresh Current Ices 

Note : 1. Measured with outputs open. 

2. Refresh period is 64ms. 

etMHllii' ELECTRONICS 

~ c cc ~r:::c 

Test Condition CAS 
Latency 

..:. ···..::...:.~··..:::.. ..:. 

Burst Length =1 
tRc2tRc(min) 
loL = 0 mA 

CKE::;;V1L(max), tee= 15ns 

CKE & CLK::;;VIL(max), tee= 00 

CKE2VIH(min), CS2V1H(min), tee= 15ns 
Input signals are changed one time during 30ns 

CKE2VIH(min), CLKSVIL(max), tee= 00 

Input signals are stable 

CKEsV1L(max), tee= 15ns 

CKE & CLK::;;VIL(max), tee= 00 

CKE2VIH(min), CS2VIH(min), tee= 15ns 
Input signals are changed one time during 30ns 

CKE2VIH(min), CLKSVIL(max), tee= 00 

Input signals are stable 

3 

@Same Row 2 

loL = 0 mA 1 
Page Burst 
tcco = 2CLKs 3 

@ Different Row 2 

1 

tRc2tRc(min) 

CKEs0.2V 

' Version 
. 

Unit Note ' 
~8 •.• .10 I >~12 

..:::.. _:::__ 

460 440 400 mA 1 

2 
mA 

2 

80 

mA 

20 

12 
mA 

8 

140 mA 

80 mA 

540 440 380 

380 360 320 mA 1 

260 240 220 

800 720 640 

620 560 480 mA 1 

480 440 380 

280 mA 2 

1 mA 
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KMM466S104BT NEW JEDEC SCRAM MODULE 

AC OPERA TING TEST CONDITIONS (VDD = 3.3V±0.3V, TA= o to 70"C) 

Input levels (Vih/Vil) 

Input timing measurement reference level 

Input rise and fall time 

Output timing measurement reference level 

Output load condition 

VoH (DC) = 2.4V, loH = -2mA 
VOL (DC) = 0.4V, loL = 2mA 

(Fig. 1) DC Output Load Circuit 

OPERATING AC PARAMETER 
(AC operating conditions unless otherwise noted) 

Row active to row active delay tRRD(mln) 16 

RAS to CAS delay tRCD(mln) 24 

Row precharge time tRP(mln) 20 

tRAS(min) 48 
Row active time 

tRAS(max) 

@Operation tRC(min) 80 
Row cycle time 

@Auto refresh tRFC(min) 80 

Last data in to new col. address delay tcDL(min) 

Last data in to row precharge tRDL(min) 

Last data in to burst stop tBDL(min) 

Col. address to col. address delay tcCD(min) 

CAS latency=3 
Number of valid 

CAS latency=2 output data 
CAS latency=1 

2.4 /0.4 

1.4 

tr/tf=1/1 

1.4 

See Fig. 2 

Output 

20 

26 

26 

50 

100 

80 

80 

2 

0 

v 
v 
ns 

v 

Vtt=1.4V 

SOQ 

(Fig. 2) AC Output Load Circuit 

24 ns 

30 ns 

30 ns 

60 ns 

us 

90 ns 

90 ns 1, 5 

CLK 2 

CLK 2 

CLK 2 

CLK 3 

ea 4 

Note: 1. The minimum number of clock cycles is determined by dividng the minimum time required with clock cycle time 
and then rounding off to the next higher integer. 

2. Minimum delay is required to complete write. 
3. All parts allow every cycle column address change. 
4. In case of row precharge interrupt, auto precharge and read burst stop. 
5. A new command may be given tRFC after self refresh exit 

41"'1fi@$ 
ELECTRONICS 

500 



KMM466S104BT NEW JEDEC SDRAM MODULE 

AC CHARACTERISTICS (AC operating conditions unless otherwise noted) 
Refer to the individual component, not the whole module. 

CLK cycle time CAS latency=2 

CAS latency=1 

tee 12 1000 13 1000 

CLKto valid 
output delay 

Output data 
hold time 

CLK high pulse width 

CLK low pulse width 

Input setup time 

Input hold time 

CAS latency=3 

CAS latency=2 

CAS latency=1 

CAS latency=3 

CAS latency=2 

CAS latency=1 

CLK to output in Low-Z 

CLK to output 
in Hi-Z 

CAS latency=3 

CAS latency=2 

CAS latency=1 

24 

tsAe 

3 

tOH 3 

5 

teH 3 

tel 3 

tss 2 

tsH 

tSLZ 

ts HZ 

Note: 1. Parameters depend on programmed CAS latency. 

26 

6 7 

7 8 

20 22 

3 

3 

5 

3.5 

3.5 

2.5 

6 7 

7 8 

15 15 

2. If clock rising time is longer than 1 ns, (tr/2-0.5)ns should be added to the parameter. 

3. Assumed input rise and fall time (tr & tf)=1 ns. 

If tr & tf is longer than 1 ns, transient time compensation should be considered, 

i.e., [(tr+ tf)/2-1]ns should be added to the parameter. 

•1Mfiiiii» 
ELECTRONICS 

15 1000 ns 

30 

8 

9 ns 1, 2 

24 

3 

3 ns 2 

5 

4 ns 3 

4 ns 3 

3 ns 3 

ns 3 

ns 2 

8 

9 ns 

15 
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KMM466S104BT NEW JEDEC SDRAM MODULE 

FREQUENCY vs. AC PARAMETER RELATIONSHIP TABLE 

KMM466S104BT- F8 (Unit : number of clock) 

T ••.·•··~·c--:: .. : 
:.-. ····· ...... > ;.'.,:~ < )• /. .... •.,:. . ...... : ........... , ....... i/ . . > >.;··· / / .. : ........ L•••.•~:·\(. ___[ '"'"'· ~le'~'.·• >1. Cl 2 ~ ······ ) 

2- / __i_-- __i----- I 

, ....... ;;.:.;;.: ................ ) ~:;;;:·: > 
... ~:;;.: ········ 1<24~ ... . ......... • ,t: •. r· 

•:.::.______ > / r~< I".''".':i..•···· ·.·· ~-"•'•''.".'• ~····· ~L x •.· ~·· . ••"'.'~":"'.•• .... 
125MHz (B.Ons) 3 10 6 3 2 3 1 1 1 

100MHz (10.0ns) 3 8 5 2 2 3 1 1 1 

83MHz (12.0ns) 2 7 4 2 2 2 1 1 1 

75MHz (13.0ns) 2 6 4 2 2 2 1 1 1 

66MHz (15.0ns) 2 6 4 2 2 2 1 1 1 

KMM466S104BT- FO (Unit : number of clock) 

CAS tRc 
Lilt~ncy sons 

100MHz (10.0ns) 3 8 5 3 2 3 

83MHz (12.0ns) 3 7 5 3 2 3 

75MHz (13.0ns) 2 6 4 2 2 2 

66MHz (15.0ns) 2 6 4 2 2 2 

60MHz (16.?ns) 2 5 3 2 2 2 

KMM466S104BT- F2 (Unit : number of clock) 
= I 

... 
tRP -----

I ·>~(:p ··•·· -~···/ ti~ .. -.'.'0 
~--·: 

CAS L }RC t~s~ t~R.I)~ Frequency I ••··:·· = j_ Latency 
241'1.S.i 

I..: ·"'••·:• ..... -..~ ~.:.:? •.•. 7 

12ns .·.··• .:c:. 9(}ns I 6.0ns 30ns ··;!••=-······· _:.::...::..c.::. -"-'-"' ..;:. ·~··· £.:::i.e.::.. 

83MHz (12.0ns) 3 8 5 3 2 3 1 1 

75MHz (13.0ns) 3 7 5 3 2 3 

66MHz (15.0ns) 2 6 4 2 2 2 

60MHz (16.?ns) 2 6 4 2 2 2 

50MHz (20.0ns) 2 5 3 2 2 2 

•t"iWillii" ELECTRONICS 
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KMM466S104BT NEW JEDEC SDRAM MODULE 

SIMPLIFIED TRUTH TABLE 

:::::::<:>~ /' ~2: .. :····;;;;;·~ CAS WE OQM Es~~l:.;:i;' 1:>~ ··:/::•:>>:.:. 
~ I li:::: :.:::: P: UI ~ ~ •..• :: 

Register Mode Register Set H x L L L L x OP CODE 1, 2 

Auto Refresh H 3 
H t- L L L H x x f--

Entry L 3 
Refresh Self 

Refresh 
L H H H 3 

Exit L H x x f--

H x x x 3 

Bank Active & Row Addr. H x L L H H x v Row Address 

Read& Auto Precharge Disable L Column 4 
Column Address H x L H L H x v Address f--

Auto Precharge Enable H (Ao-A1) 4, 5 

Write & Auto Precharge Disable L Column 4 
Column Address H x L H L L x v Address t---

Auto Precharge Enable H (Ao-A1) 4, 5 

Burst Stop H x L H H L x x 6 

Bank Selection v L 
Precharge H x L L H L x x t----

Both Banks x H 

H x x x 
Clock Suspend or Entry H L x f--

Active Power Down 
L v v v x 

t---
Exit L H x x x x x 

H x x x 
Entry H L x f--

L H H H 
Precharge Power Down Mode x t---

H x x x 
Exit L H x f--

L v v v 
DQM H x v x 7 

H x x x 
No Operation Command H x x x t-1 

L H H H 

(V=Valid, X=Don' t Care, H=Logic High, L=Logic Low) 

Note : 1. OP Code : Operand Code 

Ao - A10/AP, BAo : Program keys. (@MRS) 

2. MRS can be issued only at both banks precharge state. 

A new command can be issued after 2 clock cycle of MRS. 

3. Auto refresh functions are as same as CBR refresh of DRAM. 

The automatical precharge without row precharge command is meant by "Auto". 

Auto/self refresh can be issued only at both banks precharge state. 

4. BAo : Bank select address. 

If "Low" at read, write, row active and precharge, bank A is selected. 

If "High" at read, write, row active and precharge, bank 8 is selected. 

If A10/AP is "High" at row precharge, BAo is ignored and both banks are selected. 

5. During burst read or write with auto precharge, new read/write command can not be issued. 

Another bank read/write command can be issued after the end of burst. 

New row active of the assoiated bank can be issued at tRP after the end of burst. 

6. Burst stop command is valid at every burst length. 

7. DQM sampled at positive going edge of a CLK masks the data-in at the very CLK (Write DQM latency is 0), 

but makes Hi-Z state the data-out of 2 CLK cycles after. (Read DQM latency is 2) 

et.t.i:Hliii• 
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KMM466S104BT 

PACKAGE DIMENSIONS 

0.16±0.039-'-----~·-1 

(4.00 ± 0.1 O)-c---,----.·-1 
~q 
0!£. 

0.13 
(3.30) 

0.150 Max 
(3.81 Max) 

0.04±0.0039 
(1.00±0.10) 

0.91 
(23.20) 

0.10 
(2.50) 

NEW JEDEC SDRAM MODULE 

2.66 
(67.60) 

2.50 
(63.60) 

0.18 
(4.60) 

0.083 
(2.10) 

1.29 
. (32.80) 

0.16±0.0039 
(4.00±0.10) 

0.06±0.0039 
(1.50±0.1) 

c: c 
~~ 
0 II) 
..... II) 

ci ci, 

Units: Inches (millimeters) 

2-t/J 0.07 
(1.80) 

2-R 0.078 Min 
(2.00 Min) 

0.024±0.001 
(0.60 ± 0.05) 

O.Q1 Max 

--t---'=F-"r-="--=..=-cl..TO (0.25 Max) 

•I ~ 0.03 TYP 
(0.80TYP) 

Detail Z Detail Y 

Tolerances : ± .005(.13) unless otherwise specified 

The used device is 1Mx16 SDRAM, TSOP 
SDRAM Part No.: KM416S1020BT 

dtnfi@» 
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KMM466S203BT NEW JEDEC SDRAM MODULE 

KMM466S203BT SCRAM SODIMM 
2Mx64 SDRAM SODIMM based on 2Mx8, 4K Refresh, 3.3V Synchronous DRAMs with SPD 

GENERAL DESCRIPTION 

The Samsung KMM466S203BT is a 2M bit x 64 Synchronous 

Dynamic RAM high density memory module. The Samsung 

KMM466S203BT consists of eight CMOS 2M x 8 bit Synchro

nous DRAMs in TSOP-11 400mil package and a 1 K or 2K 

EEPROM in 8-pin TSSOP package on a 144-pin glass-epoxy 

substrate. Two 0.1 uF decoupling capacitors are mounted on 

the printed circuit board in parellel for each SDRAM. The 

KMM466S203BT is a Small Outline Dual In-line Memory Mod

ule and is intended for mounting into 144-pin edge connector 

sockets. 

Synchronous design allows precise cycle control with the use 

of system clock. 1/0 transactions are possible on every clock 

cycle. Range of operating frequencies, programmable laten

cies allows the same device to be useful for a variety of high 

bandwidth, high performance memory system applications. 

PIN CONFIGURATIONS (Front Side I Back Side) 
Pin Front Pin Back Pin Front Pin Back Pin Front 

1 Vss 2 Vss 51 DQ14 52 DQ46 95 DQ21 

3 DQO 4 DQ32 53 DQ15 54 DQ47 97 DQ22 

5 DQ1 6 DQ33 55 Vss 56 Vss 99 DQ23 

7 DQ2 8 DQ34 57 NC 58 NC 101 Voo 

9 DQ3 10 DQ35 59 NC 60 NC 103 A6 

11 Voo 12 VDD 105 AB 
13 DQ4 14 DQ36 Voltage Key 107 Vss 

15 DQ5 16 DQ37 109 A9 

17 006 18 DQ38 61 CLKO 62 CKEO 111 A10/AP 

19 DQ7 20 DQ39 63 Voo 64 Voo 113 Voo 

21 Vss 22 Vss 65 RAS 66 CAS 115 DQM2 

23 DOMO 24 DQM4 67 WE 68 *CKE1 117 DQM3 

25 DQM1 26 DQM5 69 cso 70 *A12 119 Vss 

27 Voo 28 Voo 71 *CS1 72 *A13 121 DQ24 

29 AO 30 A3 73 DU 74 CLK1 123 DQ25 

31 A1 32 A4 75 Vss 76 Vss 125 DQ26 

33 A2 34 A5 77 NC 78 NC 127 DQ27 

35 Vss 36 Vss 79 NC 80 NC 129 Voo 

37 DQ8 38 DQ40 81 Voo 82 Voo 131 DQ28 

39 009 40 0041 83 0016 84 DQ48 133 DQ29 

41 DQ10 42 D042 85 DQ17 86 DQ49 135 DQ30 

43 DQ11 44 DQ43 87 D018 88 DQ50 137 DQ31 

45 Voo 46 Voo 89 DQ19 90 DQ51 139 Vss 

47 0012 48 DQ44 91 Vss 92 Vss 141 **SDA 

49 DQ13 50 0045 93 DQ20 94 D052 143 Voo 

FEATURE 

• Performance range 

KMM466S203BT-F8 

KMM466S203BT-FO 

KMM466S203BT-F2 

• Burst Mode Operation 

Max Freq. (Speed) 

125MHz (8ns) 

100MHz (10ns) 

83MHz (12ns) 

• Auto & Self Refresh Capability (4096 cycles / 64ms) 

• LVTIL compatible inputs and outputs 

• Single 3.3V±0.3V power supply 

• WCBR cycle with address key programs 

Latency (Access from column address) 

Burst Length ( 1, 2, 4, 8 & Full page) 

Data Scramble (Sequential & Interleave) 

• All inputs are sampled at the positive going edge of the 

system clock 

• Serial Presence Detect with EEPROM 

• PCB : Height(1,000mil}, double sided component 

PIN NAMES 
Pin Back Pin Name 

:--c-
Function -'-

cc- 'I 
.·.· ..::_ 

96 DQ53 
AO -A10/AP Address Input (multiplexed) 

98 DQ54 

100 DQ55 

102 Voo 

104 A7 

106 BAO 

108 Vss 

110 *BA1 

112 *A11 

114 Voo 

116 DQM6 

118 DQM7 

120 Vss 

122 DQ56 

124 DQ57 

126 DQ58 

128 DQ59 

130 Voo 

132 DQ60 

134 DQ61 

136 D062 

138 DQ63 

140 Vss 

142 **SCL 

144 Voo 

BAO Select Bank 

DOO-DQ63 Data Input I Output 

CLKO-CLK1 Clock Input 

CKEO Clock Enable Input 

cso Chip Select Input 

RAS Row Address Storbe 

CAS Column Address Strobe 

WE Write Enable 

DOM0-7 DOM 

Voo Power Supply (3.3V) 

Vss Ground 

**SDA Serial Data 1/0 

**SCL Serial Clock 

DU Don' t use 

NC No Connection 

* These pins are not used in this module. 
** These pins should be NC in the system 

which does not support SPD. 

SAMSUNG ELECTRON/CS CO., Ltd. reserves the right to change products and specifications without notice. 

t1Mfiiiil" 
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KMM466S203BT NEW JEDEC SDRAM MODULE 

PIN CONFIGURATION DESCRIPTION 

</~ c ••••• 1> }·•.f>•> •>?'''"-······· --< •·< i•···· I·•·•·······<<· ... ··········<> ····· ........ < .. ·· lnppt Ft10C;tiQl1 .~ 
""'."'" T \< 

L:•.••·.·>. ···••_.;;;_~~ •• > > 
CLK System Clock Active on the positive going edge to sample all inputs. 

cs Chip Select 
Disables or enables device operation by masking or enabling all inputs except 
CLK, CKE and DQM 

Masks system colck to freeze operation from the next clock cycle. 

CKE Clock Enable 
CKE should be enabled at least one cycle prior to new command. 
Disable input buffers for power down in standby. 
CKE should be enabled 1CLK+tss prior to valid command. 

AO-A10/AP Address 
Row I column addresses are multiplexed on the same pins. 
Row address: RAO - RA10, coh.imn address: CAO - CAB 

BAO Bank Select Address 
Selects bank to be activated during row address latch time. 
Selects bank for read/write during column address latch time. 

RAS Row Address Strobe 
Latches row addresses on the positive going edge of the CLK with RAS low. 
Enables row access & precharge. 

CAS Column Address Strobe 
Latches column addresses on the positive going edge of the CLK with CAS low. 
Enables column access. 

WE Write Enable 
Enables write operation and row precharge. 
Latches data in starting from CAS, WE active. 

DQM0-7 Data Input/Output Mask 
Makes data output Hi-Z, tsHz after the colck and masks the output. 
Blocks data input when DQM active. (Byte masking) 

DQo- 63 Data Input/Output Data inputs/outputs are multiplexed on the same pins. 

VooNss Power Supply/Ground Power and ground for the input buffers and the core logic. 

•1":'¥1ii ii" ELECTRONICS 
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KMM466S203BT NEW JEDEC SDRAM MODULE 

FUNCTIONAL BLOCK DIAGRAM 

cso 
DQMO DQM4 c 

DQM cs DQM cs 
DQO ·· DQO DQ32 DQO 
DQ1 DQ1 DQ33 DQ1 
DQ2c DQ2 uo DQ34, DQ2 U4 
DQ3c DQ3 DQ35, DQ3 
DQ4 o-- DQ4 DQ36 DQ4 
DQ5 DQ5 DQ37 DQ5 
DQ6 o-- DQ6 DQ38, DQ6 
DQ7 DQ7 DQ39 DQ7 

DQM1 DQM5' 

DQM cs DQM cs 
DQB o-- DQB DQ40 DQB 
DQ9 o- DQ9 DQ41 c DQ9 

DQ10 o-- DQ10 U1 DQ42 DQ10 us 
DQ11 o-- DQ11 DQ43 c DQ11 
DQ12 o-- DQ12 DQ44 DQ12 
DQ13 o-- DQ13 DQ45 o- DQ13 
DQ14 o-- DQ14 DQ46 DQ14 
DQ15 o- DQ15 DQ47 DQ15 

DQM2 DQM6 

DQM cs DQM cs 
DQ16 DQO DQ48 DQO 
DQ17 c DQ1 DQ49 DQ1 
DQ18 DQ2 U2 DQ50 DQ2 U6 
DQ19 DQ3 DQ51 c DQ3 
DQ20 o- DQ4 DQ52 ~ DQ4 
DQ21 DQ5 DQ53 · DQ5 
DQ22 er-- DQ6 DQ54 DQ6 
DQ23 o- DQ7 DQ55 · DQ7 

DQM3 c DQM7 

DQM cs DQM cs 
DQ24 o-- DQB DQ56 o- DQB 
DQ25 o-- DQ9 DQ57 o- DQ9 
DQ26 o-- DQ10 U3 DQ58 c~ DQ10 U7 
DQ27 o- DQ11 DQ59 o- DQ11 
DQ28 o- DQ12 DQ60 o-- DQ12 
DQ29 o- DQ13 DQ61 o- DQ13 
DQ30 o- 0014 DQ62 o-- DQ14 
DQ31 o-- DQ15 DQ63 o-- DQ15 

AO-An, BAO c ... SDRAM UO-U7 

RAS o ... SDRAM UO-U7 

CAS o ... SDRAM UO-U7 

WEC ... SDRAM UO-U7 

CKEO c ... SDRAM UO-U7 

VDD G>------ill1----r~------... 
Two 0.1 uF Capacitors 

I I per each SDRAM 
Vsso~~~~-----~>--~~~~~~~---

To all SDRAMs 

rttM0iiii" 
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KMM466S203BT NEW JEDEC SDRAM MODULE 

ABSOLUTE MAXIMUM RATINGS 

r / .. < ic :.>:· ·::·· • <.><•·< /:'·> ( <T 2•>>c .. 1 2--- LL i 
///····· 

::.•·.•· :: L•Z 22 ~ ...... i <· .• <~ 
Voltage on any pin relative to Vss VIN, Vour -1.0-4.6 

Voltage on Voo supply relative to Vss Voo, VDDQ -1.0-4.6 

Storage temperature TSTG -55 - +150 

Power dissipation Po 8 

Short circuit current los 50 

Note: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are exceeded. 
Functional operation should be restricted to recommended operating condition. 
Exposure to higher than recommended voltage for extended periods of time could affect device reliability. 

DC OPERA TING CONDITIONS AND CHARACTERISTICS 
Recommended operating conditions (Voltage referenced to Vss = OV, TA= 0 to ?O"C) 

...... .:«: ·~ 7 T·•·. z:z •>'<·•> < 222 :2:.. < ( 2 _.;::_;..<•·:.:.·~ I) D::ccc' 

Supply voltage Voo 3.0 3.3 

Input high votlage VIH 2.0 3.0 

Input low voltage VIL -0.3 0 

Output high voltage VoH 2.4 -
Output low voltage VOL - -
Input leakage current llL -40 -
Output leakage current IOL -5 -

Note : 1. V1H (max) = 4.6V AC for pulse width ~ 1 Ons acceptable. 
2. VIL (min)= -1.5V AC for pulse width s 10ns acceptable. 
3. Any input OV ~ VIN ~ Voo + 0.3V, all other pins are not under test= OV 
4 .. Dout is disabled, OV ~ VouT s Voo 

CAPACITANCE (TA= 25·c, f = 1MHz) 

Input capacitance (Ao - A10/AP, BAO) CIN1 

Input capacitance (RAS, CAS, WE) CIN2 

Input capacitance (CKEO) CIN3 

Input capacitance (CLKO - CLK1) CIN4 

Input capacitance (CSO) CIN5 

Input capacitance (DQMO - DQM?) CIN6 

Data input/output capacitance (DQO - DQ63) COUT 

dJnfiiW" 
ELECTRONICS 

3.6 

Voo+0.3 

0.8 

-
0.4 

40 

5 

I: ~ 2 

V. 

v 
v 
v 
v 

uA 

uA 

55 

55 

55 

40 

55 

20 

20 

....... ....•.. ; ..... . ..... > 
22·••::>< 

v 
v 
·c 

w 
mA 

) ii;fa~:..: •·.·•·•• I ...... : .... l"·~t::·-------: .. :. 

1 

2 

loH =-2mA 

loL = 2mA 

3 

4 

pF 

pF 

pF 

pF 

pF 

pF 

pF 
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KMM466S203BT NEW JEDEC SCRAM MODULE 

DC CHARACTERISTICS 
(Recommended operating condition unless otherwise noted, TA= 0 to 70°C) 

Operating Current 
(One Bank Active) 

Precharge Standby Current 
in power-down mode 

Precharge Standby Current 
in non power-down mode 

Active Standby Current 
in power-down mode 

Active Standby Current 
in non power-down mode 
(One Bank Active) 

Operating Current 
(Burst Mode) 

Refresh Current 

Self Refresh Current 

tcc1 

lce2P 

lee2PS 

lce2N 

tce2NS 

lce3P 

lce3PS 

lee3N 

tce3NS 

lee4 

Ices 

tees 

Note : 1. Measured with outputs open. 

2. Refresh period is 64ms. 

t"!:i: flliii" 
ELECTRONICS 

Burst Length =1 
tRc2tRc(min) 
loL =O mA 

CKES:V1L(max), tee= 15ns 

CKE & CLKS: VIL(max), tee= 00 

CKE2VIH(min), CS:?::VIH(min), tee= 15ns 
Input signals are changed one time during 30ns 

CKE2V1H(min), CLKS:V1L(max), tee= 00 

Input signals are stable 

CKES:V1L(max), tee= 15ns 

CKE & CLKS:V1L(max), tee= oo 

CKE2V1H(min), CS2VIH(min), tee= 15ns 
Input signals are changed one time during 30ns 

CKE2VIH(min), CLKS:V1L(max), tee= 00 

Input signals are stable 

3 

@Same Row 2 

loL= O mA 1 
Page Burst 
teeo = 2CLKs 3 

@ Different Row 2 

1 

tRe:?::tRc(min) 

CKES:0.2V 

840 800 720 mA 

4 
mA 

4 

160 

mA 

40 

24 
mA 

16 

280 mA 

160 mA 

1,000 800 720 

720 640 600 mA 1 

480 440 400 

1,440 1,280 1,120 

1,160 1,040 880 mA 1 

920 840 720 

560 mA 2 

2 mA 
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KMM466S203BT NEW JEDEC SCRAM MODULE 

AC OPERATING TEST CONDITIONS (VDD = 3.3V±0.3V, TA= o to 70"C) 

Input levels (VihlVil) 

Input timing mea$urement reference level 

Input rise and fall time 

Output timing measurement reference level 

Output load condition 

VoH (DC) = 2.4V, IOH = -2mA 
Vol (DC) = 0.4V, loL = 2mA 

(Fig. 1) DC Output Load Circuit 

OPERATING AC PARAMETER 
(AC operating conditions unless otherwise noted) 

Row active to row active delay tRRD(min) 

RAS to CAS delay tRCD(mln) 

Row precharge time tRP(min) 

Row active time 
tRAS(min) 

tRAS(max) 

Row cycle time 
@Operation tRc(min) 

@Auto refresh tRFC(mln) 

Last data in to new col. address delay tcOL(min) 

Last data in to row precharge tRDL(min) 

Last data in to burst stop tBDL(mln) 

Col. address to col. address delay tccD(min) 

CAS latency=3 
Number of valid 
output data CAS latency=2 

CAS latency=1 

16 

24 

20 

48 

80 

80 

2.4 /0.4 

1.4 

tr/tf=1/1 

1.4 

See Fig. 2 

Output 

20 

26 

26 

50 

100 

80 

80 

2 

0 

v 
v 
ns 

v 

Vtt=1.4V 

50'2 

(Fig. 2) AC Output Load Circuit 

24 ns 

30 ns 

30 ns 

60 ns 

us 

90 ns 

90 ns 1, 5 

CLK 2 

CLK 2 

CLK 2 

,CLK 3 

ea 4 

Note : 1. The minimum number of clock cycles is determined by dividing the minimum time required with clock cycle time 
and then rounding off to the next higher integer. 

2. Minimum delay is required to complete write. 
3. All parts allow every cycle column address change. 
4. In case of row precharge interrupt, auto precharge and read burst stop. 
5. A new command may be given tRFc after self refresh exit. 

#l'Jf:filiil;; 
ELECTRONICS 

510 



KMM466S203BT NEWJEDEC SD RAM MODULE 

AC CHARACTERISTICS (AC operating conditions unless otherwise noted) 
Refer to the individual component, not the whole module . 

·:· 

• -8 
... 

~10 
Parameter $Yn1b01 '""- : ~I I 

:: _:;:_ .c..·: .:· :.:.· ~d 
Min Max Min . M~~:::: I 

CAS latency=3 8 10 

CLK cycle time CAS latency=2 tee 12 1000 13 1000 

CAS latency=1 24 26 

CAS latency=3 6 7 
CLK to valid 

CAS latency=2 tSAe 7 8 output delay 
CAS latency=1 20 22 

CAS latency=3 3 3 
Output data 

CAS latency=2 tOH 3 3 hold time 

CAS latency=1 5 5 

CLK high pulse width teH 3 3.5 

CLK low pulse width tel 3 3.5 

Input setup time tss 2 2.5 

Input hold time tSH 

CLK to output in Low-Z tSLZ 

CAS latency=3 6 7 
CLK to output 

CAS latency=2 tSHZ 7 8 in Hi-Z 

CAS latency=1 15 15 

Note : 1. Parameters depend on programmed CAS latency. 

2. If clock rising time is longer than 1 ns, (tr/2-0.5)ns should be added to the parameter. 

3. Assumed input rise and fall time (tr & tf)=1 ns. 

If tr & tf is longer than 1 ns, transient time compensation should be considered, 

i.e., [(tr + tf)/2-1 ]ns should be added to the parameter. 

•1Mfiliii" ELECTRONICS 

~ ~ .. 

.Cc:~1~~ _:;:_ I: Unit 1:·N6te•·:···I 
Miri >I / l\1aX: •• : .. I••·:·::••··.·· I : . 

_:;:_ 

12 

15 1000 ns 

30 

8 

9 ns 1, 2 

24 

3 

3 ns 2 

5 

4 ns 3 

4 ns 3 

3 ns 3 

ns 3 

ns 2 

8 

9 ns 

15 
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KMM466S203BT NEW JEDEC SDRAM MODULE 

FREQUENCY vs. AC PARAMETER RELATIONSHIP TABLE 

KMM466S203BT- F8 (Unit : number of dock) 

125MHz (8.0ns) 3 10 6 3 2 3 

100MHz (10.0ns) 3 8 5 2 2 3 

83MHz (12.0ns) 2 7 4 2 2 2 

75MHz (13.0ns) 2 6 4 2 2 2 

66MHz (15.0ns) 2 6 4 2 2 2 

KMM466S203BT- FO (Unit : number of clock) 

100MHz (10.0ns) 3 8 5 3 2 3 

83MHz (12.0ns) 3 7 5 3 2 3 

75MHz (13.0ns) 2 6 4 2 2 2 

66MHz (15.0ns) 2 6 4 2 2 2 

60MHz (16.?ns) 2 5 3 2 2 2 

KMM466S203BT- F2 (Unit : number of clock) 

n0~<>·-·r> .. --.•. 1• • U11S _-_.•·• :. '"" . / 
·~.:;.~;;. .\ •• ~r;;y / i:~~ti>< j> • ;~.:··· __ ·•· I< ~ r7< <.22----. ~ •·-··•-<.·• 

. ··- :..:-.•<•··-·· I<<'~"'>•••••·• 1 ••••• ::2 ...... '"-"'1,1 •> ..••• 1 ••••••• I··• ... J~Pl< ) 
. :--,c- 2 ( I•·••••-~ 77 : 7'.:_, ~ 7 .. ::GT 7 

127 -k•· •••• I.•·• 
··•··· ....... , ......... -: :· 2-:= 

83MHz (12.0ns) 3 8 5 3 2 3 1 1 1 

75MHz (13.0ns) 3 7 5 3 2 3 1 1 1 

66MHz (15.0ns) 2 6 4 2 2 2 1 1 1 

60MHz (16.?ns) 2 6 4 2 2 2 1 1 1 

50MHz (20.0ns) 2 5 3 2 2 2 1 1 1 

tlMfJiiii» 
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KMM466S203BT NEW JEDEC SDRAM MODULE 

SIMPLIFIED TRUTH TABLE - :";">.··. ~ 7 7 7G T ~ 
:::::::·::::::::'..::.::::: ·::>::·· /~ ::. CKE ti cs M~ r:7~: ~:.:. 7c:'·': :/:f/ .. El L;Y:~ ·:·::: 

Register Mode Register Set H x L L L L x OPCODE 1, 2 

Auto Refresh H 3 
H 1-- L L L H x x t---

Entry L 3. 
Refresh Self 

Refresh L H H H 3 
Exit L H x x t----

H x x x 3 

Bank Active & Row Addr. H x L L H H x v Row Address 

Read& Auto Precharge Disable L Column 4 
Column Address H x L H L H x v Address t---

Auto Precharge Enable H (Ao-As) 4, 5 

Write& Auto Precharge Disable L Column 4 
Column Address H x L H L L x v Address t----

Auto Precharge Enable H (Ao-As) 4, 5 

Burst Stop H x L H H L x x 6 

Bank Selection v L 
Precharge H x L L H L x x t----

Both Banks x H 

H x x x 
Clock Suspend or Entry H L x t----

Active Power Down L v v v x 
t----

Exit L H x x x x x 
H x x x 

Entry H L x J---

L H H H 
Precharge Power Down Mode x t----

H x x x 
Exit L H x t----

L v v v 
DQM H x v x 7 

H x x x 
No Operation Command H x x x t----

L H H H 

(V=Valid, X=Don' t Care, H=Logic High, L=Logic Low) 

Note : 1. OP Code : Operand Code 

Ao -A10/AP, BAo: Program keys. (@MRS} 

2. MRS can be issued only at both banks precharge state. 

A new command can be issued after 2 clock cycle of MRS. 

3. Auto refresh functions are as same as CBR refresh of DRAM. 

The automatical precharge without row precharge command is meant by "Auto". 

Auto/self refresh can be issued only at both banks precharge state. 

4. BAo : Bank select address. 

If "Low" at read, write, row active and precharge, bank A is selected. 

If "High" at read, write, row active and precharge, bank B is selected. 

If A10/AP is "High" at row precharge, BAo is ignored and both banks are selected. 

5. During burst read or write with auto precharge, new read/write command can not be issued. 

Another bank read/write command can be issued after the end of burst. 

New row active of the assoiated bank can be issued at tRP after the end of burst. 

6. Burst stop command is valid at every burst length. 

7. DQM sampled at positive going edge of a CLK masks the data-in at the very CLK (Write DQM latency is 0), 

but makes Hi-Z state the data-out of 2 CLK cycles after. (Read DQM latency is 2) 

tt:!:i. filiiiiP 
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KMM4665203BT NEW JEDEC SCRAM MODULE 

PACKAGE DIMENSIONS 

Units : Inches (millimeters) 

0.16±0.039~--~~1 

(4.00±0.10)~--~-1 

0.13 
(3.30) 

0.10 
(2.50) 

2.66 
(67.60) 

2.50 
(63.60) 

0.18 
(4.60) 

0.083 
(2.10) 

2-r:/J 0.07 
(1.80) 

2-R 0.078 Min 
(2.00 Min) 

,,,,z /,Y 

0.15 / ,// 

<
3

·
70

> ~ 11;111110110111111·11111111111111111111111011111111111111111111111111111111111~111111 0 J 

[~[W~~ J 
0.150 Max 
(3.81 Max) 

0.04±0.0039 

(1.00±0.10) 

Tolerances : ± .005(.13) unless otherwise specified 

The used device is 2Mx8 SDRAM, TSOP 
SDRAM Part No. : KM48S2020BT 

411if:f1iiii> 
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0.16±0.0039 
(4.00±0.10) 

0.06±0.0039 
(1.50±0.1) 

Detail Z 

c '2 
~~ 
0 LO 
..- LO 

ci ~ 

0.024±0.001 
(0.60±0.05) 

0.01 Max 

-+--+---+-~~~.f (0.25 Max) 

,

1 

;. 0.03 TYP 
(0.80 TYP) 

Detail Y 
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KMM466S204BT NEW JEDEC SDRAM MODULE 

KMM466S204BT SDRAM SODIMM 
2Mx64 SD RAM SODIMM based on 1 Mx16, 4K Refresh, 3.3V Synchronous DRAMs with SPD 

GENERAL DESCRIPTION 

The Samsung KMM466S204BT is a 2M bit x 64 Synchronous 

Dynamic RAM high density memory module. The Samsung 

KMM466S204BT consists of eight CMOS 1 M x 16 bit Synchro

nous DRAMs in TSOP-11 400mil package and a 1 K or 2K 

EEPROM in 8-pin TSSOP package on a 144-pin glass-epoxy 

substrate. Two 0.1 uF decoupling capacitors are mounted on 

the printed circuit board in parellel for each SDRAM. The 

KMM466S204BT is a Small Outline Dual In-line Memory Mod

ule and is intended for mounting into 144-pin edge connector 

sockets. 

Synchronous design allows precise cycle control with the use 

of system clock. 1/0 transactions are possible on every clock 

cycle. Range of operating frequencies, programmable laten

cies allows the same device to be useful for a variety of high 

bandwidth, high performance memory system applications. 

PIN CONFIGURATIONS (Front Side I Back Side) 
Pin Front Pin Back Pin Front Pin Back Pin Front 

1 Vss 2 Vss 51 DQ14 52 DQ46 95 DQ21 

3 DQO 4 DQ32 53 DQ15 54 DQ47 97 DQ22 

5 DQ1 6 DQ33 55 Vss 56 Vss 99 DQ23 

7 DQ2 8 DQ34 57 NC 58 NC 101 Voo 

9 DQ3 10 DQ35 59 NC 60 NC 103 A6 

11 Voo 12 Voo 105 A8 

13 DQ4 14 DQ36 Voltage Key 107 Vss 

15 DQ5 16 DQ37 109 A9 

17 DQ6 18 DQ38 61 CLKO 62 CKEO 111 A10/AP 

19 DQ7 20 DQ39 63 Voo 64 Voo 113 VDD 

21 Vss 22 Vss 65 RAS 66 CAS 115 DQM2 

23 DQMO 24 DQM4 67 WE 68 CKE1 117 DQM3 

25 DQM1 26 DQM5 69 cso 70 *A12 119 Vss 

27 Voo 28 VDD 71 CS1 72 *A13 121 DQ24 

29 AO 30 A3 73 EJU 74 CLK1 123 DQ25 

31 A1 32 A4 75 Vss 76 Vss 125 DQ26 

33 A2 34 A5 77 NC 78 NC 127 DQ27 

35 Vss 36 Vss 79 NC 80 NC 129 Voo 

37 DQ8 38 DQ40 81 Voo 82 Voo 131 DQ28 

39 DQ9 40 DQ41 83 DQ16 84 DQ48 133 DQ29 

41 DQ10 42 DQ42 85 DQ17 86 DQ49 135 DQ30 

43 DQ11 44 DQ43 87 DQ18 88 DQ50 137 DQ31 

45 Voo 46 VDD 89 DQ19 90 DQ51 139 Vss 

47 DQ12 48 DQ44 91 Vss 92 Vss 141 **SDA 

49 DQ13 50 DQ45 93 DQ20 94 DQ52 143 Voo 

FEATURE 

• Performance range 

KMM466S204BT-F8 

KMM466S204BT-FO 

KM M466S204BT-F2 

Max Freq. (Speed) 

125MHz (8ns) 

100MHz (10ns) 

83MHz (12ns) 

• Burst Mode Operation 

• Auto & Self Refresh Capability (4096 cycles I 64ms) 

• LVTTL compatible inputs and outputs 

• Single 3. 3V ± 0. 3V power supply 

• WCBR cycle with address key programs 

Latency (Access from column address) 

Burst Length (1, 2, 4, 8 & Full page) 

Data Scramble (Sequential & Interleave) 

• All inputs are sampled at the positive going edge of the 

system clock 

• Serial Presence Detect with EEPROM 

• PCB: Height(1,050mil), double sided component 

Pin Back 

96 DQ53 

98 DQ54 

100 DQ55 

102 Voo 

104 A7 

106 BAO 
108 Vss 

110 *BA1 
112 *A11 

114 Voo 

116 DQM6 

118 DQM7 

120 Vss 

122 DQ56 

124 DQ57 

126 DQ58 

128 DQ59 

130 Voo 

132 DQ60 

134 DQ61 

136 DQ62 

138 DQ63 

140 Vss 
142 **SCL 

144 Voo 

PIN NAMES 

Pin Name Function 

AO-A10/AP Address Input (multiplexed) 

BAO Select Bank 

DQO- DQ63 Data Input I Output 

CLKO - CLK1 Clock Input 

CKEO-CKE1 Clock Enable Input 

CSO - CS1 Chip Select Input 

RAS Row Address Storbe 

CAS Column Address Strobe 

WE Write Enable 

DQM0-7 DQM 

VDD Power Supply (3.3V) 

Vss Ground 

**SDA Serial Data 1/0 

**SCL Serial Clock 

DU Don' t use 

NC No Connection 

• These pins are not used in this module. 
** These pins should be NC in the system 

which does not support SPD. 

_:_ 

SAMSUNG ELECTRONICS CO., Ltd. reserves the right to change products and specifications without notice. 
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KMM466S204BT NEW JEDEC SDRAM MODULE 

PIN CONFIGURATION DESCRIPTION 

v· . "" !·:·:·/:>:.:·::·<: ·:.::: :::.>:::- :· > L:::: . :-::. .i< :::: :<:::::> . .:::::::·: ;:,< ~:./'·:···:'<: .. ':: .. / 
I>:.: :r:-:::: ::::::::· }: : >· <<> ./··:. : />.· > :. ":'::::< :::< ~:·"-""·:·::·· 

CLK System Clock Active on the positive going edge to sample all inputs. 

cs Chip Select 
Disables or enables device operation by masking or enabling all inputs except 
CLK, CKE and DQM 

Masks system colck to freeze operation from the next clock cycle. 

CKE Clock Enable 
CKE should be enabled at least one cycle prior to new command. 
Disable input buffers for power down in standby. 
CKE should be enabled 1 CLK+tss prior to valid command. 

AO -A10/AP Address 
Row I column addresses are multiplexed on the same pins. 
Row address: RAO- RA10, column address: CAO - CA7 

BAO Bank Select Address 
Selects bank to be activated during row address latch time. 
Selects bank for read/write during column address latch time. 

RAS Row Address Strobe 
Latches row addresses on the positive going edge of the CLK with RAS low. 
Enables row access & precharge. 

CAS Column Address Strobe 
Latches column addresses on the positive going edge of the CLK with CAS low. 
Enables column access. 

WE Write Enable 
Enables write operation and row precharge. 
Latches data in starting from CAS, WE active. 

DQM0-7 Data Input/Output Mask 
Makes data output Hi-Z, tsHZ after the colck and masks the output. 
Blocks data input when DQM active. (Byte masking) 

DQo- 63 Data Input/Output Data inputs/outputs are multiplexed on the same pins. 

VooNss Power Supply/Ground Power and ground for the input buffers and the core logic. 

tJ:fafilJHIP 
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KMM466S204BT NEW JEDEC SDRAM MODULE 

FUNCTIONAL BLOCK DIAGRAM 

CS1 
cso 

DQMOc DQM4 

LDQM cs LDQM cs LDQM cs LDQM cs 
DQO DQO DQO DQO 
DQ1 DQ1 DQ1 DQ1 
DQ2 uo DQ2 U4 DQ2 U2 DQ2 U6 
DQ3 DQ3 DQ3 DQ3 
DQ4 DQ4 DQ4 DQ4 
DQ5 DQ5 DQ5 DQ5 
DQ6 DQ6 DQ6 DQ6 
DQ? DQ? DQ? DQ? 

DQM1 r UDQM UDQM DQM5 UDQM UDQM 

DQ8 DQ8 DQ8 DQ8 
DQ9 DQ9 DQ9 DQ9 
DQ10 DQ10 DQ10 DQ10 
DQ11 DQ11 DQ11 DQ11 
DQ12 DQ12 DQ12 DQ12 
DQ13 DQ13 DQ13 DQ13 
DQ14 DQ14 DQ14 DQ14 
DQ15 DQ15 DQ15 DQ15 

DQM2 DQM6 

LDQM cs LDQM cs LDQM cs LDQM cs 
DQ16 c DQO DQO DQ48 DQO DQO 
DQ17, DQ1 DQ1 DQ49 DQ1 DQ1 
DQ18 DQ2 U1 DQ2 us DQ50 DQ2 U3 DQ2 U7 
DQ19 DQ3 DQ3 DQ51 c DQ3 DQ3 
DQ20 DQ4 DQ4 DQ52 DQ4 DQ4 
DQ21 DQ5 DQ5 DQ53 DQ5 DQ5 
DQ22 DQ6 DQ6 DQ54 r DQ6 DQ6 
DQ23 DQ? DQ? DQ55 DQ? DQ? 

DQM3 UDQM UDQM DQM? UDQM UDQM 

DQ24 r OQ8 DQ8 DQ56 DQ8 DQB 
DQ25 DQ9 DQ9 DQ57 r DQ9 DQ9 
DQ26 DQ10 DQ10 DQ58 DQ10 DQ10 
DQ27 DQ11 DQ11 DQ59 DQ11 DQ11 
DQ28 DQ12 DQ12 DQ60 DQ12 DQ12 
DQ29 DQ13 DQ13 DQ61 DQ13 DQ13 
DQ30 DQ14 DQ14 DQ62 DQ14 DQ14 
0031 DQ15 DQ15 DQ63 DQ15 DQ15 

AO -An, BAO o .. SDRAM UO-U? 

RAS o .. SDRAM UO-U? 

CAS c ~ SDRAM UO-U? 

WE G .. SDRAM UO-U? 

~UON1 CKEO o ~ SDRAM UO-U3 
CLK0/1 u4tu5 

CKE1 o .. SDRAM U4-U7 U2/U3 

10.Q U6/U7 

Yoo o 1 1 .. 
Two 0.1 uF Capacitors 

To all SDRAMs 

I I per each SDRAM 
Vss o .. 
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KMM466S204BT NEW JEDEC SDRAM MODULE 

ABSOLUTE MAXIMUM RATINGS 

Parameter 
Voltage on any pin relative to Vss VIN, Vour -1.0 -4.6 v 
Voltage on Voo supply relative to Vss Voo, VDDQ -1.0 - 4.6 v 

Storage temperature TSTG -55 - +150 

Power dissipation Po 8 w 
Short circuit current las 50 mA 

Note: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are exceeded. 
Functional operation should be restricted to recommended operating condition. 
Exposure to higher than recommended voltage for extended periods of time could affect device reliability. 

DC OPERA TING CONDITIONS AND CHARACTERISTICS 
Recommended operating conditions (Voltage referenced to Vss = OV, TA= 0 to 70 ·c) 

• .... 

Supply voltage Voo 3.0 3.3 3.6 v 
Input high votlage VIH 2.0 3.0 Voo+0.3 v 
Input low voltage VIL -0.3 0 0.8 v 2 

Output high voltage VOH 2.4 V loH =-2mA 

Output low voltage VOL 0.4 V loL=2mA 

Input leakage current llL -40 40 uA 3 

Output leakage current loL -10 10 uA 4 

Note : 1. V1H (max) = 4.6V AC for pulse width :<:::: 1 Ons acceptable. 
2. VIL (min)= -1.5V AC for pulse width :<:::: 10ns acceptable. 
3. Any input OV :<:::: VIN :<:::: Voo + 0.3V, all other pins are not under test= OV 
4. Dout is disabled, OV :<:::: Vour s Voo 

CAPACITANCE (TA= 25·c, t= 1MHz) 

Input capacitance (Ao -A10/AP, BAO) CIN1 55 pF 

Input capacitance (RAS, CAS, WE) CIN2 55 pF 

Input capacitance (CKEO - CKE1) CIN3 35 pF 

Input capacitance (CLKO - CLK1) CIN4 40 pF 

Input capacitance (CSO - CS1) CIN5 35 pF 

Input capacitance (DQMO - DQM?) CIN6 20 pF 

Data input/output capacitance (DQO - DQ63) Cour 25 pF 

•11ii'¥ii!il' 
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KMM466S204BT NEW JEDEC SCRAM MODULE 

DC CHARACTERISTICS 
(Recommended operating condition unless otherwise noted, TA= 0 to 70 °C) 

····· 

.... . ·· ... 

Parameter Symbol 

. 
Operating Current 

lcc1 
(One Bank Active) 

Precharge Standby Current lcc2P 

in power-down mode lcc2PS 

lcc2N 
Precharge Standby Current 
in non power-down mode 

lcc2NS 

Active Standby Current lcc3P 

in power-down mode lcc3PS 

Active Standby Current ICC3N 

in non power-down mode 
(One Bank Active) lcc3NS 

Operating Current 
(Burst Mode) 

ICC4 

Refresh Current Ices 

Self Refresh Current Ices 

Note : 1. Measured with outputs open. 

2. Refresh period is 64ms. 

•l1Mf111ii' ELECTRONICS 

.... 

.· .. 
I CAS 

Test ConditiOn 
Laten9y 

.. 
Burst Length =1 
tRCZtRC(min) 
loL= 0 mA 

CKE::;;VrL(max), tee= 15ns 

CKE & CLK::;;VIL(max), tee= 00 

CKE2VIH(min), CS2VIH(min), tee= 15ns 
Input signals are changed one time during 30ns 

CKE2VIH(min), CLK::;;VIL(max), tee= 00 

Input signals are stable 

CKE::;;VIL(max), tee= 15ns 

CKE & CLK::;;VIL(max), tee= 00 

CKE2VIH(min), CS2VIH(min), tee= 15ns 
Input signals are changed one time during 30ns 

CKE2VIH(min), CLK::;;VIL(max), tee= 00 

Input signals are stable 

3 

@Same Row 2 

IOL= 0 mA 1 
Page Burst 
tcco = 2CLKs 3 

@ Different Row 2 

1 

tRCZtRc(min) 

CKE::;;o.2v 

. 

Version 
Unit Note 

-8 -10 ~12 . 
540 520 480 mA 1 

4 
mA 

4 

160 

mA 

40 

24 
mA 

16 

280 mA 

160 mA 

620 520 460 

460 440 400 mA 1 

340 320 300 

880 800 720 

700 640 560 mA 1 

560 520 460 

540 mA 2 

2 mA 
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KMM466S204BT NEW JEDEC SDRAM MODULE 

AC OPERATING TEST CONDITIONS (VDD= 3.3V±0.3V, TA=Oto70"C) 

Input levels (Vih/Vil) 

Input timing measurement reference level 

Input rise and fall time 

Output timing measurement reference level 

Output load condition 

1200.Q 

VoH (DC) = 2.4V, IOH = -2mA 
Output u----------. - - - - - - • VOL (DC) = 0.4V, IOL = 2mA 

870.Q 
50pF 

(Fig. 1) DC Output Load Circuit 

OPERATING AC PARAMETER 
(AC operating conditions unless otherwise noted) 

Row active to row active delay tRRD(min) 16 

RAS to CAS delay tRCD(min) 24 

Row precharge time tRP(min) 20 

tRAS(min) 48 
Row active time 

tRAS(max) 

@Operation tRC(min) 80 
Row cycle time 

@Auto refresh tRFC(min) 80 

Last data in to new col. address delay tcOL(min) 

Last data in to row precharge tRDL(min) 

Last data in to burst stop tBDL(min) 

Col. address to col. address delay tcCD(min) 

CAS latency=3 
Number of valid 

CAS latency=2 output data 

CAS latency=1 

2.4 / 0.4 

1.4 

tr/tf= 1 /1 

1.4 

See Fig. 2 

Output 

20 

26 

26 

50 

100 

80 

80 

2 

0 

v 
v 
ns 

v 

vtt=1.4V 

50.Q 

(Fig. 2) AC Output Load Circuit 

24 ns 

30 ns 

30 ns 

60 ns 

us 

90 ns 

90 ns 1, 5 

CLK 2 

CLK 2 

CLK 2 

CLK 3 

ea 4 

Note : 1. The minimum number of clock cycles is determined by dividing the minimum time required with clock cycle time 

and then rounding off to the next higher integer. 

2. Minimum delay is required to complete write. 

3. All parts allow every cycle column address change. 

4. In case of row precharge interrupt, auto precharge and read burst stop. 

5. A new command may be given tRFC after self refresh exit. 

•1mw1:m• ELECfRONICS 
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KMM466S204BT NEW JEDEC SDRAM MODULE 

AC CHARACTERISTICS (AC operating conditions unless otherwise noted) 
Refer to the individual component, not the whole module. 

~~ 

-8 
> ·.·· 

~10 
Parameter SymbOI ~ 

. 

L ~.::!: Min Max Min 
--"""" 

CAS latency=3 8 10 

CLK cycle time CAS latency=2 tee 12 1000 13 

CAS latency=1 24 26 

CAS latency=3 6 
CLK to valid 

CAS latency=2 tSAe 7 output delay 

CAS latency=1 20 

CAS latency=3 3 3 
Output data 

CAS latency=2 toH 3 3 hold time 

CAS latency=1 5 5 

CLK high pulse width teH 3 3.5 

CLK low pulse width teL 3 3.5 

Input setup time tss 2 2.5 

Input hold time tSH 1 1 

CLK to output in Low-Z tSLZ 1 1 

CAS latency=3 6 
CLK to output 

CAS latency=2 tSHZ 7 in Hi-Z 

CAS latency=1 15 

Note : 1. Parameters depend on programmed CAS latency. 

Max 

1000 

7 

8 

22 

7 

8 

15 

2. If clock rising time is longer than 1 ns, (tr/2-0.5)ns should be added to the parameter. 

3. Assumed input rise and fall time (tr & tf)=1 ns. 

If tr & tf is longer than 1 ns, transient time compensation should be considered, 

i.e., [(tr+ tf)/2-1]ns should be added to the parameter. 

.1m'iflliii" ELECTRONICS 
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I :Unit Note 
Min~ Max L> . <I i_ 

12 

15 1000 ns 1 

30 

8 

9 ns 1, 2 

24 

3 

3 ns 2 

5 

4 ns 3 

4 ns 3 

3 ns 3 

1 ns 3 

1 ns 2 

8 

9 ns 

15 
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KMM466S204BT NEW JEDEC SDRAM MODULE 

FREQUENCY vs. AC PARAMETER RELATIONSHIP TABLE 

KMM466S204BT- FB (Unit : number of clock) 

125MHz (8.0ns) 3 10 6 3 2 3 

100MHz (10.0ns) 3 8 5 2 2 3 

83MHz (12.0ns) 2 7 4 2 2 2 

75MHz (13.0ns) 2 6 4 2 2 2 

66MHz (15.0ns) 2 6 4 2 2 2 

KMM466S204BT- FO (Unit : number of clock) 

I-~ 2.. > • ... . •I• 

cAs>•··•· 1·•••·•·.tRc tR.f>•··•. tR.RD tRCD 
r.·. tc:;cp I tcDL . tRDL 

I · .... ·.··•·. tRAs . .. 

I . -.-n- --~.,-? ~~tel'lq:Y 8011s l .•. ~on~ 
: 26r1s 20ns 26ns w~s---- 10ns 10ns I<..... ·•.<••... ~ I 

·. 

100MHz (10.0ns) 3 8 5 3 2 3 1 

83MHz (12.0ns) 3 7 5 3 2 3 

75MHz (13.0ns) 2 6 4 2 2 2 

66MHz (15.0ns) 2 6 4 2 2 2 

60MHz (16.7ns) 2 5 3 2 2 2 

KMM466S204BT- F2 (Unit: number of clock) 

83MHz (12.0ns) 3 8 5 3 2 3 

75MHz (13.0ns) 3 7 5 3 2 3 

66MHz (15.0ns) 2 6 4 2 2 2 

60MHz (16.7ns) 2 6 4 2 2 2 

50MHz (20.0ns) 2 5 3 2 2 2 

•1Mf11Jii>. 
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KMM466S204BT NEW JEDEC SCRAM MODULE 

SIMPLIFIED TRUTH TABLE - '"' 12-W ,·/> 

ll:I'z ,~,, "'" 
Register Mode Register Set H x L L L L x OP CODE 1, 2 

Auto Refresh H 3 
H t--- L L L H x x I---

Entry L 3 
Refresh Self 

Refresh L H H H 3 
Exit L H x x I---

H x x x 3 

Bank Active & Row Addr. H x L L H H x v Row Address 

Read& Auto Precharge Disable L Column 4 
Column Address H x L H L H x v Address I---

Auto Precharge Enable H (Ao-A1) 4, 5 

Write & Auto Precharge Disable L Column 4 
Column Address H x L H L L x v Address I---

Auto Precharge Enable H (Ao-A1) 4, 5 

Burst Stop H x L H H L x x 6 

Bank Selection v L 
Precharge H x L L H L x x I---

Both Banks x H 

H x x x 
Clock Suspend or Entry H L x ..----

L v v v x 
Active Power Down 1-----1 

Exit L H x x x x x 
H x x x 

Entry H L x 1-----1 
L H H H 

Precharge Power Down Mode x ..----
H x x x 

Exit L H x 1-----1 

L v v v 
DOM H x v x 7 

H x x x 
No Operation Command H x x x I---

L H H H 

(V=Valid, X=Don' t Care, H=Logic High, L=Logic Low) 

Note : 1. OP Code : Operand Code 

Ao - A10/AP, BAo : Program keys. (@MRS) 

2. MRS can be issued only at both banks precharge state. 

A new command can be issued after 2 clock cycle of MRS. 

3. Auto refresh functions are as same as CBR refresh of DRAM. 

The automatical precharge without row precharge command is meant by "Auto". 

Auto/self refresh can be issued only at both banks precharge state. 

4. BAo : Bank select address. 

If "Low'' at read, write, row active and precharge, bank A is selected. 

If "High" at read, write, row active and precharge, bank B is selected. 

If A10/AP is "High" at row precharge, BAo is ignored and both banks are selected. 

5. During burst read or write with auto precharge, new read/write command can not be issued. 

Another bank read/write command can be issued after the end of burst. 

New row active of the assoiated bank can be issued at tRP after the end of burst. 

6. Burst stop command is valid at every burst length. 

7. DOM sampled at positive going edge of a CLK masks the data-in at the very CLK (Write DOM latency is 0), 

but makes Hi-Z state the data-out of 2 CLK cycles after. (Read DOM latency is 2) 

ttMfiihit> 
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KMM466S204BT 

PACKAGE DIMENSIONS 

0.16±0.039.L,_------'-~I 

(4.00±0.10)~--~-~1 
C!jq 
c) !£, 

0.13 
(3.30) 

0.150 Max 
(3.81 Max) 

0.04±0.0039 
(1.00±0.10) 

0.91 
(23.20) 

0.10 
(2.50) 

NEW JEDEC SDRAM MODULE 

2.66 
(67.60) 

0.18 
(4.60) 

0.083 
(2-10) 

1.29 
(32.80) 

0.16±0.0039 
(4.00±0.10) 

0.06±0.0039 
(1.50±0.1) 

c: '2 
~~ 
0 I/) 
~I/) 

c) ti 

Units : Inches (millimeters) 

2-¢ 0.07 
(1.80) 

2-R 0.078 Min 
(2.00 Min) 

0.024±0.001 
(0.60 ± 0.05) 

0.01 Max 

-+-=t=-='1='-'='=-'='='-=-=i=f (0.25 Max) 

•I ;. 0.03 TYP 
(0.80TYP) 

Detail Z Detail Y 

Tolerances : ± .005(.13) unless otherwise specified 

The used device is 1Mx16 SDRAM, TSOP 
SDRAM Part No.: KM416S1020BT 

tll!i'ifiliii" 
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KMM466S404A T NEW JEDEC SDRAM MODULE 

KMM466S404A T SDRAM SODIMM 
4Mx64 SDRAM SODIMM based on 4Mx16, 2Banks, 4K Refresh, 3.3V Synchronous DRAMs with SPD 

GENERAL DESCRIPTION 

The Samsung KMM466S404AT is a 4M bit x 64 Synchronous 

Dynamic RAM high density memory module. The Samsung 

KMM466S404AT consists of four CMOS 4M x 16 bit with 

2banks Synchronous DRAMs in TSOP-11 400mil package and 

a 1 K or 2K EEPROM in 8-pin TSSOP package on a 144-pin 

glass-epoxy substrate. Three 0.1 uF decoupling capacitors are 

mounted on the printed circuit board in parallel for each 

SDRAM. The KMM466S404AT is a Small Outline Dual In-line 

Memory Module and is intended for mounting into 144-pin 

edge connector sockets. 

Synchronous design allows precise cycle control with the use 

of system clock. 1/0 transactions are possible on every clock 

cycle. Range of operating frequencies, programmable laten

cies allows the same device to be useful for a variety of high 

bandwidth, high performance memory system applications. 

PIN CONFIGURATIONS (Front Side I Back Side) 
Pin Front Pin Back Pin Front Pin Back Pin Front 

1 Vss 2 Vss 51 DQ14 52 DQ46 95 DQ21 

3 DQO 4 DQ32 53 DQ15 54 DQ47 97 DQ22 

5 DQ1 6 DQ33 55 Vss 56 Vss 99 DQ23 

7 DQ2 8 DQ34 57 NC 58 NC 101 Voo 

9 DQ3 10 DQ35 59 NC 60 NC 103 A6 

11 Voo 12 Voo 105 A8 

13 DQ4 14 DQ36 Voltage Key 107 Vss 

15 DQ5 16 DQ37 109 A9 

17 DQ6 18 DQ38 61 CLKO 62 CKEO 111 A10/AP 

19 DQ7 20 DQ39 63 Voo 64 Voo 113 Voo 

21 Vss 22 Vss 65 RAS 66 CAS 115 DQM2 

23 DOMO 24 DQM4 67 WE 68 *CKE1 117 DQM3 

25 DOM1 26 DQM5 69 cso 70 A12 119 Vss 

27 Voo 28 Voo 71 *CS1 72 *A13 121 DQ24 

29 AO 30 A3 73 DU 74 *CLK1 123 DQ25 

31 A1 32 A4 75 Vss 76 Vss 125 DQ26 

33 A2 34 A5 77 NC 78 NC 127 DQ27 

35 Vss 36 Vss 79 NC 80 NC 129 Voo 
.37 D08 38 DQ40 81 Voo 82 VDD 131 DQ28 

39 D09 40 DQ41 83 DQ16 84 DQ48 133 DQ29 

41 D010 42 DQ42 85 DQ17 86 DQ49 135 DQ30 

43 D011 44 DQ43 87 D018 88 DQ50 137 DQ31 

45 Voo 46 Voo 89 DQ19 90 DQ51 139 Vss 

47 D012 48 DQ44 91 Vss 92 Vss 141 **SDA 

49 D013 50 DQ45 93 DQ20 94 D052 143 Voo 

FEATURE 

• Performance range 

KMM466S404AT-F8 

KMM466S404AT-FO 

KMM466S404A T-F2 

Max Freq. (Speed) 

125MHz (8ns) 

100MHz (10ns) 

83MHz (12ns) 

• Burst Mode Operation 

• Auto & Self Refresh Capability (4096 cycles I 64ms) 

• LVTTL compatible inputs and outputs 

• Single 3.3V±0.3V power supply 

• WCBR cycle with address key programs 

Latency (Access from column address) 

Burst Length (1, 2, 4, 8 & Full page) 

Data Scramble (Sequential & Interleave) 

• All inputs are sampled at the positive going edge of the 

system clock 

• Serial Presence Detect with EEPROM 

• PCB: Height{1,000mil}, double sided component 

Pin Back 

96 DQ53 

98 DQ54 

100 DQ55 

102 Voo 

104 A7 

106 BAO 

108 Vss 

110 *BA1 

112 A11 

114 Voo 

116 DQM6 

118 DQM7 

120 Vss 

122 DQ56 

124 DQ57 

126 DQ58 

128 DQ59 

130 Voo 

132 D060 

134 D061 

136 DQ62 

138 DQ63 

140 Vss 

142 **SCL 

144 Voo 

PIN NAMES 

Pin Name Function ······· .·. 

AO-A12 Address Input (multiplexed) 

BAO Select Bank 

D00-0063 Data Input I Output 

CLKO Clock Input 

CKEO Clock Enable Input 

cso Chip Select Input 

RAS Row Address Storbe 

CAS Column Address Strobe 

WE Write Enable 

DOM0-7 DOM 

Voo Power Supply (3.3V) 

Vss Ground 

**SDA Serial Data 1/0 

**SCL Serial Clock 

DU Don' t use 

NC No Connection 

* These pins are not used in this module. 
** These pins should be NC in the system 

which does not support SPD. 

I 

SAMSUNG ELECTRONICS CO., Ltd. reserves the right to change products and specifications without notice. 
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KMM466S404A T NEW JEDEC SCRAM MODULE 

PIN CONFIGURATION DESCRIPTION 

:/}::.:•:~:'.: .::::::::· :.:.:::·.:::m.fil :.:::::: /\ /~ >>::0£2 ) i :.c:: <~ 
CLK System Clock Active on the positive going edge to sample all inputs. 

cs Chip Select 
Disables or enables device operation by masking or enabling all inputs except 
CLK, CKE and DQM 

Masks system colck to freeze operation from the next clock cycle. 

CKE Clock Enable 
CKE should be enabled at least one cycle prior to new command. 
Disable input buffers for power down in standby. 
CKE should be enabled 1CLK+tss prior to valid command. 

AO -A12 Address 
Row I column addresses are multiplexed on the same pins. 
Row address: RAO - RA12, column address: CAO -CA? 

BAO Bank Select Address 
Selects bank to be activated during row address latch time. 
Selects bank for read/write during column address latch time. 

RAS Row Address Strobe 
Latches row addresses on the positive going edge of the CLK with RAS low. 
Enables row access & precharge. 

CAS Column Address Strobe 
Latches column addresses on the positive going edge of the CLK with CAS low. 
Enables column access. 

WE Write Enable 
Enables write operation and row precharge. 
Latches data in starting from CAS, WE active. 

DQM0-7 Data Input/Output Mask 
Makes data output Hi-Z, tsHZ after the colck and masks the output. 
Blocks data input when DQM active. (Byte masking) 

DQo-63 Data Input/Output Data inputs/outputs are multiplexed on the same pins. 

VooNss Power Supply/Ground Power and ground for the input buffers and the core logic. 

411JnfiiUI' 
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FUNCTIONAL BLOCK DIAGRAM 

cso 
DOMO · 

LDOM cs 
DOO DOO 
D01 D01 
D02 D02 uo 
D03 D03 
D04 o-- D04 
DOS DOS 
D06 o-- D06 
007 007 

OOM1 UOOM 

008 008 
009 · 009 

D010, D010 
0011 0011 
0012 0-- 0012 
D013 o-- D013 
0014 c 0014 
0016 c,__ D01S 

DOM2 c 

LDOM cs 
0016 DOO 
0017 001 
D018 002 U1 
0019 003 
D020 o-- 004 
0021 DOS 
0022 0-- 006 
0023 o-- 007 

OOM3 UDOM 
0024 o-- D08 
002S 0-- 009 
0026 0- D010 
0027 0-- 0011 
D028 0-- 0012 
0029 o-- D013 
0030 o-- D014 
D031 0-- 001S 

AO -An, BAO a ... SORAM UO-U3 

RAS c ... SORAM UO-U3 

CAS 0 ... SORAM UO-U3 

WE.O ... SDRAM UO-U3 

CKEO o ... SORAM UO-U3 

Vooc;----;1:.-It--I---------... 
Three 0.1 uF Capacitors 

Vss 0~J~-<1I~J __ p_e_r e_a_ch_S_D_R_A_M ____ .., 

t1Mfi 1iil' 
ELECTRONICS 

To all SORAMs 

NEW JEDEC SDRAM MODULE 

DOM4 

LDQM cs 
D032 DOO 
D033 001 
DQ34 002 U2 
D03S 003 
D036 0-- 004 
0037 0-- DOS 
DQ38 o-- 006 
D039 0-- 007 

DQMS UDOM 
D040 0-- 008 
0041 0-- 009 
0042 0-- 0010 
DQ43 o--- 0011 
0044 0-- 0012 
004S 0-- 0013 
0046 0-- 0014 
0047 0--- 001S 

OQM6 

LDQM cs 
0048 000 
D049 001 
DOSO o-- 002 U3 
OOS1 003 
DOS2 o-- 004 
DOS3 o-- OOS 
OOS4 0-- 006 
OOSS o-- DO? 

OOM7 UDOM 
DOS6 0-- 008 
OOS? o-- D09 
OOS8 o-- 0010 
OOS9 c~ 0011 
0060 0-- 0012 
0061 o-- D013 
0062 0- 0014 
0063 0- 001S 

10.Q uo 

CLKO~U1 
U2 

10.Q U3 

10.Q 
CLK1~ 

;J;-10pF 
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KMM466S404AT NEW JEDEC SCRAM MODULE 

ABSOLUTE MAXIMUM RATINGS 

Voltage on any pin relative to Vss VIN, VOUT -1.0 -4.6 v 
Voltage on Voo supply relative to Vss Voo, VDDQ -1.0-4.6 v 
Storage temperature TsTG -55 - +150 

Power dissipation Po 4 w 
Short circuit current las 50 mA 

Note : Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are exceeded. 
Functional operation should be restricted to recommended operating condition. 
Exposure to higher than recommended voltage for extended periods of time could affect device reliability. 

DC OPERATING CONDITIONS AND CHARACTERISTICS 
Recommended operating conditions (Voltage referenced to Vss = OV, TA= 0 to 70 °C) 

l Parameter ---i r symbol Min " Typ Max Unit Note 
..:c ..•. _cJ · ..•.. ···..:c ..:c I 

Supply voltage Voo 3.0 3.3 3.6 v 
Input high votlage VIH 2.0 3.0 Voo+0.3 v 1 

Input low voltage VIL -0.3 0 0.8 v 2 

Output high voltage VoH 2.4 - - v (OH =-2mA 

Output low voltage VOL - - 0.4 v loL =2mA 

Input leakage current llL -20 - 20 uA 3 

Output leakage current IOL -5 - 5 uA 4 

Note : 1. VIH (max) = 4.6V AC for pulse width :=;;; 1 Ons acceptable. 
2. VIL (min) = -1.5V AC for pulse width :=;;; 1 Ons acceptable. 
3. Any input OV :=;;; VIN :=;;; Voo + 0.3V, all other pins are not under test= OV 
4. Dout is disabled, OV :=;;; VouT :=;;; Voo 

CAPACITANCE (TA= 25·c, f= 1MHz) 

Input capacitance (Ao - A12, BAO) CIN1 35 pF 

Input capacitance (RAS, CAS, WE) CIN2 35 pF 

Input capacitance (CKEO) CIN3 35 pF 

Input capacitance (CLKO) CIN4 40 pF 

Input capacitance (CSO) CIN5 35 pF 

Input capacitance (DQMO - DQM7) CIN6 20 pF 

Data input/output capacitance (DQO - DQ63) COUT 20 pF 

ttMfiliil> 
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KMM466S404AT NEW JEDEC SDRAM MODULE 

DC CHARACTERISTICS 
(Recommended operating condition unless otherwise noted, TA= 0 to 70°C) 

~ ,-.,,-~.~ >1 If .. ~ >-. ~....c~ < \< 
••••• ~-.'. > I '1»rlll11'" 

···~ _:c:i. ••. •• • ••.•.• 

Operating Current 
lcc1 

(One Bank Active) 

Precharge Standby Current lcc2P 

in power-down mode lcc2PS 

lcc2N 
Precharge Standby Current 
in non power-down mode 

lcc2NS 

Active Standby Current lce3P 

in power-down mode lccJPS 

Active Standby Current lec3N 

in non power-down mode 
(One Bank Active) lcc3NS 

Operating Current 
ICC4 

(Burst Mode) 

Refresh Current Ices 

Self Refresh Current Ices 

Note : 1. Measured with outputs open. 

2. Refresh period is 64ms. 

tt:f:I. Hllii • ELECTRONICS 
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~ 

.~; --······· ~ c.O.s,-.,,--. ...~ . ..;;•::.. 
I·> ... 

······ 

L~tency . •± ~ 
. ··.···.····~ -'--

Burst Length =1 
tRc2tRc(min) 
loL= O mA 

CKES:V1L(max), tee= 15ns 

CKE & CLKSVIL(max), tee= 00 

CKE2V1H(min), CS2V1H(min), tee= 15ns 
Input signals are changed one time during 30ns 

CKE2VIH(min), CLKSVIL(max), tee= 00 

Input signals are stable 

CKES:V1L(max), tee= 15ns 

CKE & CLKS:VIL(max), tee= 00 

CKE2V1H(min), CS2VIH(min), tee= 15ns 
Input signals are changed one time during 30ns 

CKE2VIH(min), CLKS:V1L(max), tee= 00 

Input signals are stable 

IOL = 0 mA 3 
Page Burst 
2 Banks activated 

2 tcco = 2CLKs 

tRe2tRe(min) 

CKES:0.2V 

F \lers1c:>ri · > 
7 

~ 
~· .. ... .. Unit Note 

~~·••.<I 
~10 ... L•12 ..:.::_ · . 

--"-

540 480 400 mA 1 

8 
mA 

8 

120 

mA 

80 

24 
mA 

24 

180 mA 

120 mA 

740 600 500 

mA 1 

520 480 440 

720 mA 2 

2 mA 
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AC OPERA TING TEST CONDITIONS (Voo = 3.3V±0.3V, TA= o to 70°C) 

AC Input levels (VIHNtL) 2.4 / 0.4 

Input timing measurement reference level 1.4 

Input rise and fall time tr/tf=1/1 

Output timing measurement reference level 1.4 

Output load condition See Fig. 2 

I 3.3V 

:> 1200.Q 

1. VoH (DC) = 2.4V, IOH = -2mA 
Output 0>----;----1-. ------~ VOL (DC) = 0.4V, IOL = 2mA 

8702YSOpF 

(Fig. 1) DC Output Load Circuit 

OPERA TING AC PARAMETER (AC operating conditions unless otherwise noted) 

Row active to row active delay tRRD(min) 16 20 

RAS to CAS delay tRCD(min) 20 24 

Row precharge time tRP(min) 20 24 

tRAS(min) 48 50 
Row active time 

tRAS(max) 100 

@Operation tRC(min) 70 80 
Row cycle time 

@Auto refresh tRFC(min) 80 80 

Last data in to new col. address delay tCDL(min) 

Last data in to row precharge tRDL(min) 

Last data in to burst stop tBDL(min) 

Col. address to col. address delay tCCD(min) 

Number of valid CAS latency=3 2 

output data CAS latency=2 

v 
v 
ns 

v 

l Vlt:1.4V 

.... 50.Q 

l SOpF 

(Fig. 2) AC Output Load Circuit 

24 ns 

26 ns 

26 ns 

60 ns 

us 

90 ns 

90 ns 1, 5 

CLK 2 

CLK 2 

CLK 2 

CLK 3 

ea 4 

Note : 1. The minimum number of clock cycles is determined l;>y dividing the minimum time required with clock cycle time, 

and then rounding off to the next higher integer. 

2. Minimum delay is required to complete write. 

3. All parts allow every cycle column address change. 

4. In case of row precharge interrupt, auto precharge and read burst stop. 

5. A new command may be given tRFC after self refresh exit. 

41'Mfiliii" 
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AC CHARACTERISTICS (AC operating conditions unless otherwise noted) 

Refer to the individual component, not the whole module. 
p0 . · > • . ··• 77 .... ---,F 

---
······~ 

= ~ ...... = 
. I 

Parameter $ym1Jol .,=- Min Max ... 1'Min ... Max_ 
= = 

8 10 
CLK cycle time 

CAS latency=3 
tee 1000 1000 

CAS latency=2 12 13 

CLK to valid CAS latency=3 6 7 

output delay 
tSAe 

CAS latency=2 6 7 

Output data CAS latency=3 3 3 

hold time 
tOH 

CAS latency=2 3 3 

CLK high pulse width teH 3 3.5 

CLK low pulse width teL 3 3.5 

Input setup time tss 2 2.5 

Input hold time tsH 1 1 

CLK to output in Low-Z tSLZ 1 1 

CLK to output CAS latency=3 6 7 

in Hi-Z 
ts HZ 

CAS latency=2 6 7 

Note: 1. Parameters depend on programmed CAS latency. 

2. If clock rising time is longer than 1 ns, (tr/2-0.5)ns should be added to the parameter. 

3. Assumed input rise and fall time (tr & tf)=1 ns. 

If tr & tf is longer than 1 ns, transient time compensation should be considered, 

i.e., [(tr+ tf)/2-1]ns should be added to the parameter. 

d'i'if11JiiiP 
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~12 
.. F 

I 
"""'- Unit Note 

Min · Max 
12 

1000 ns 1 
15 

8 
ns 1, 2 

8 

3 
ns 2 

3 

4 ns 3 

4 ns 3 

3 ns 3 

1 ns 3 

1 ns 2 

8 
ns 

8 
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FREQUENCY vs. AC PARAMETER RELATIONSHIP TABLE 

KMM466S404AT- F8 (Unit : number of clock) 

125MHz (8.0ns) 3 9 6 3 2 3 

100MHz (10.0ns) 3 7 5 2 2 2 

83MHz (12.0ns) 2 6 4 2 2 2 

75MHz (13.0ns) 2 6 4 2 2 2 

66MHz (15.0ns) 2 5 4 2 2 2 

KMM466S404A T- FO (Unit : number of clock) 

100MHz (10.0ns) 3 8 5 3 2 3 

83MHz (12.0ns) 3 7 5 2 2 2 

75MHz (13.0ns) 2 6 4 2 2 2 

66MHz (15.0ns) 2 6 4 2 2 2 

60MHz (16.7ns) 2 5 3 2 2 2 

KMM466S404AT- F2 (Unit : number of clock) 

83MHz (12.0ns) 3 8 5 3 2 3 

75MHz (13.0ns) 3 7 5 2 2 2 

66MHz (15.0ns) 2 6 4 2 2 2 

60MHz (16.7ns) 2 6 4 2 2 2 

50MHz (20.0ns) 2 5 3 2 2 2 

•l"i'ifiiW" . ELECTRONICS 
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SIMPLIFIED TRUTH TABLE 

I/: ) /. ·/ -'· ._., •.• ,., ••• ,.,'.• >_ T2I -'-'-" TT •>::)·,>r•.·•72: ,:.::• r···~;:;:;:······ ·.:·•··.:>. 
L<•: >' It~· T''. >,, > /'; •:':0:::" l_f7J: 1::·~7 i '"L • n J_j__ -'}7 - > I::.·::~•~ L ,{ .. ~· .. 

:.:::.:..2:..< 2 
Register Mode Register Set H x L L L L x OP CODE 1, 2 

Auto Refresh H 3 
H t------1 L L L H x x I---

Entry L 3 
Refresh Self 

Refresh L H H H 3 
Exit L H x x t------1 

H x x x 3 

Bank Active & Row Addr. H x L L H H x v Row Address 

Read& Auto Precharge Disable L Column 4 
Column Address H x L H L H x v Address t---

Auto Precharge Enable H (Ao-A1) 4, 5 

Write & Auto Precharge Disable L Column 4 
Column Address H x L H L L x v Address r----1 

Auto Precharge Enable H (Ao-A1) 4, 5 

Burst Stop H x L H H L x x 6 

Bank Selection v L J Precharge H x L L H L x x 1--

Both Banks x H 

H x x x 
Clock Suspend or Entry H L x t------1 

Active Power Down L v v v x 
t----

Exit L H x x x x x 
H x x x 

Entry H L x r----1 
L H H H 

Precharge Power Down Mode x r----1 
H x x x 

Exit L H x t------1 

L v v v 
DQM H x v x 7 

H x x x 
No Operation Command H x x x t----

L H H H 

(V=Valid, X=Don' t Care, H=Logic High, L=Logic Low) 

Note : 1. OP Code : Operand Code 

Ao -A12, BAo: Program keys. (@MRS) 

2. MRS can be issued only at both banks precharge state. 

A new command can be issued after 2 clock cycle of MRS. 

3. Auto refresh functions are as same as CBR refresh of DRAM. 

The automatical precharge without row precharge command is meant by "Auto". 

Auto/self refresh can be issued only at both banks precharge state. 

4. BAo : Bank select address. 

If "Low" at read, write, row active and precharge, bank A is selected. 

If "High" at read, write, row active and precharge, bank B is selected. 

If A10/AP is "High" at row precharge, BAo is ignored and both banks are selected. 

5. During burst read or write with auto precharge, new read/write command can not be issued. 

Another bank read/write command can be issued after the end of burst. 

New row active of the assoiated bank can be issued at tRP after the end of burst. 

6. Burst stop command is valid at every burst length. 

7. DQM sampled at positive going edge of a CLK masks the data-in at the very CLK (Write DQM latency is 0), 

but makes Hi-Z state the data-out of 2 CLK cycles after. (Read DQM latency is 2) 

tlMfiliii' ELECTRONICS 
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PACKAGE DIMENSIONS 

Units: Inches (millimeters) 

0.16±0.039.L.---~--...1 

(4.00±0.10)~--~~, 
~~ 
ci !£, 

0.13 
(3.30) 

0.150 Max 
(3.81 Max) 

0.91 
(23.20) 

0.10 
(2.50) 

2.66 
(67.60) 

2.50 
(63.60) 

0.18 
(4.60) 

0.083 
(2.10) 

__,Z /y 
// / 

,l;,1111111111111111111111111111111111111111~::111111111111111111111111111~1111 0 J 

- - J 

2-¢ 0.07 
(1.80) 

2-R 0.078 Min 
(2.00 Min) 

0.024±0.001 
(0.60±0.05) 

0.16 ± 0.0039 
(4.00±0.10) 0.01 Max 

-+-'==i=-===-===f (0.25 Max) 

0.04±0.0039 
(1.00±0.10) 

Tolerances : ± .005(.13) unless otherwise specified 

The used device is 4Mx16 SDRAM, TSOP 
SDRAM Part No. : KM416S4020AT 

ttMflliii» 
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0.06±0.0039 
(1.50±0.1) 

~I ~ 0.03 TYP 
(0.80TYP) 

Detail Z Detail Y 
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KMM466S424A T NEW JEDEC SDRAM MODULE 

KMM4665424AT SDRAM SODIMM 
4Mx64 SDRAM SODIMM based on 4Mx16, 4Banks, 4K Refresh, 3.3V Synchronous DRAMs with SPD 

GENERAL DESCRIPTION 

The Samsung KMM466S424AT is a 4M bit x 64 Synchronous 

Dynamic RAM high density memory module. The Samsung 

KMM466S424AT consists of four CMOS 4M x 16 bit with 

4banks Synchronous DRAMs in TSOP-11 400mil package and 

a 1 K or 2K EEPROM in 8-pin TSSOP package on a 144-pin 

glass-epoxy substrate. Three 0.1uF decoupling capacitors are 

mounted on the printed circuit board in parallel for each 

SDRAM. The KMM466S424AT is a Small Outline Dual In-line 

Memory Module and is intended for mounting into 144-pin 

edge connector sockets. 

Synchronous design allows precise cycle control with the use 

of system clock. 1/0 transactions are possible on every clock 

cycle. Range of operating frequencies, programmable laten

cies allows the same device to be useful for a variety of high 

bandwidth, high performance memory system applications. 

PIN CONFIGURATIONS (Front Side I Back Side) 
Pin Front Pin Back Pin Front Pin Back Pin Front 

1 Vss 2 Vss 51 DQ14 52 DQ46 95 DQ21 

3 DQO 4 DQ32 53 DQ15 54 DQ47 97 DQ22 

5 DQ1 6 DQ33 55 Vss 56 Vss 99 DQ23 

7 DQ2 B DQ34 57 NC 5B NC 101 VDD 

9 DQ3 10 DQ35 59 NC 60 NC 103 A6 
11 VDD 12 VDD 105 AB 

13 DQ4 14 DQ36 Voltage Key 107 Vss 

15 DQ5 16 DQ37 109 A9 

17 DQ6 1B DQ38 61 CLKO 62 CKEO 111 A10/AP 

19 DQ7 20 DQ39 63 Voo 64 Voo 113 Voo 

21 Vss 22 Vss 65 RAS 66 CAS 115 DQM2 

23 DQMO 24 DQM4 67 WE 6B *CKE1 117 DQM3 

25 DQM1 26 DQM5 69 cso 70 *A12 119 Vss 

27 Voo 28 Voo 71 *CS1 72 *A13 121 DQ24 

29 AO 30 A3 73 DU 74 *CLK1 123 DQ25 

31 A1 32 A4 75 Vss 76 Vss 125 DQ26 

33 A2 34 A5 77 NC 78 NC 127 DQ27 
35 Vss 36 Vss 79 NC 80 NC 129 VDD 

37 DOB 38 DQ40 B1 VDD 82 VDD 131 DQ28 

39 DQ9 40 DQ41 83 DQ16 84 DQ48 133 DQ29 

41 DQ10 42 DQ42 85 DQ17 B6 DQ49 135 DQ30 

43 DQ11 44 DQ43 87 DQ18 88 DQ50 137 DQ31 

45 Voo 46 Voo 89 DQ19 90 DQ51 139 Vss 

47 DQ12 48 DQ44 91 Vss 92 Vss 141 **SDA 

49 DQ13 50 DQ45 93 DQ20 94 DQ52 143 Voo 

FEATURE 

• Performance range 

KMM466S424AT-F8 

KMM466S424AT-FO 

KMM466S424AT-F2 

• Burst Mode Operation 

Max Freq. (Speed) 

125MHz (8ns) 

100MHz (10ns) 

83MHz (12ns) 

• Auto & Self Refresh Capability (4096 cycles/ 64ms) 

• LVTTL compatible inputs and outputs 

• Single 3.3V±0.3V power supply 

• WCBR cycle with address key programs 

Latency (Access from column address) 

Burst Length (1, 2, 4, 8 & Full page) 

Data Scramble (Sequential & Interleave) 

• All inputs are sampled at the positive going edge of the 

system clock 

• Serial Presence Detect with EEPROM 

• PCB: Height(1,000mil), double sided component 

PIN NAMES 
Pin Back PirtName 

77 

.......• Function •. _::_ / 

96 DQ53 
AO -A11 Address Input (multiplexed) 

98 DQ54 

100 DQ55 

102 VDD 

104 A7 
106 BAO 

10B Vss 

110 BA1 

112 A11 

114 Voo 

116 DQM6 
118 DQM7 

120 Vss 

122 DQ56 

124 DQ57 

126 DQ58 

128 DQ59 
130 VDD 

132 DQ60 

134 DQ61 
136 DQ62 

138 DQ63 

140 Vss 

142 **SCL 

144 VDD 

BAO-BA1 Select Bank 

DQO- DQ63 Data Input I Output 

CLKO Clock Input 

CKEO Clock Enable Input 

cso Chip Select Input 

RAS Row Address Storbe 

CAS Column Address Strobe 

WE Write Enable 

DQM0-7 DQM 

VDD Power Supply (3.3V) 

Vss Ground 

**SDA Serial Data 1/0 

-scL Serial Clock 

DU Don' t use 

NC No Connection 

* These pins are not used in this module. 
** These pins should be NC in the system 

which does not support SPD. 

SAMSUNG ELECTRONICS CO., Ltd. reserves the right to change products and specifications without notice. 
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KMM466S424A T NEW JEDEC SCRAM MODULE 

PIN CONFIGURATION DESCRIPTION 

~··· . ( ·> ~<<<.•·•·••I >/••••·•••··• ···<·····. ·•···· ................... ·>\>~······ 

······ 
. / ··>< ········· _i··. >~ £ 

CLK System Clock Active on the positive going edge to sample all inputs. 

cs Chip Select Disables or enables device operation by masking or enabling all inputs except 
CLK, CKE and DQM 

Masks system colck to freeze operation from the next clock cycle. 

CKE Clock Enable 
CKE should be enabled at least one cycle prior to new command. 
Disable input buffers for power down in standby. 
CKE should be enabled 1 CLK+tss prior to valid command. 

AO -A11 Address 
Row I column addresses are multiplexed on the same pins. 
Row address : RAO - RA 11, column address : CAO - CA? 

BAO - BA1 Bank Select Address 
Selects bank to be activated during row address latch time. 
Selects bank for read/write during column address latch time. 

RAS Row Address Strobe 
Latches row addresses on the positive going edge of the CLK with RAS low. 
Enables row access & precharge. 

CAS Column Address Strobe 
Latches column addresses on the positive going edge of the CLK with CAS low. 
Enables column access. 

WE Write Enable 
Enables write operation and row precharge. 
Latches data in starting from CAS, WE active. 

DQM0-7 Data Input/Output Mask 
Makes data output Hi-Z, tsHZ after the colck and masks the output. 
Blocks data input when DQM active. (Byte masking) 

DQo- 63 Data Input/Output Data inputs/outputs are multiplexed on the same pins. 

VooNss Power Supply/Ground Power and ground for the input buffers and the core logic. 

•l1Jfifiliii» 
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FUNCTIONAL BLOCK DIAGRAM 

cso 
OOMO 

LOOM cs 
000 000 
001 001 
002 002 uo 
003 OQ3 
OQ4 o-- OQ4 
005c 005 
006 o--- OQ6 
OQ7 OQ7 

OQM1 UOQM 

OQ8c OQ8 
OQ9 009 

0010 OQ10 
0011 OQ11 
0012 o-- OQ12 
0013 0--- OQ13 
OQ14 OQ14 
OQ15 o--- OQ15 

OQM2 r 

LOQM cs 
0016 OQO 
0017 OQ1 
OQ18 OQ2 U1 
OQ19 OQ3 
OQ20 o-- OQ4 
OQ21 OQ5 
OQ22 o--- OQ6 
OQ23 o--- OQ7 

OQM3 UOOM 
0024 c~ OQ8 
OQ25 o- OQ9 
0026 o-- OQ10 
0027 0- OQ11 
OQ28 c~ OQ12 
OQ29 o- OQ13 
0030 0--- OQ14 
OQ31 o-- OQ15 

AO - An, BAO & 1 c 11Ji. SORAM UO - U3 

RAS c ... SORAM UO-U3 

CAS o ... SORAM UO- U3 

WEO ... SORAM UO-U3 

CKEO o ... SORAM UO- U3 

Vooc·~1--1--1>--~~~~~~~-. ... 
Three 0.1 uF Capacitors 

Vsso>----<J._~J.__~J>--P_e_r_ea_c_h_S_O_RA_M~~-. ... 

4j:f:I, f1lj ii> 
ELECTRONICS 

To all SORAMs 

NEW JEDEC SDRAM MODULE 

OQM4 

LOOM cs 
OQ32 OQO 
0033 OQ1 
OQ34 OQ2 U2 
OQ35 c OQ3 
OQ36 o- OQ4 
0037 o-- OQ5 
OQ38 o-- OQ6 
0039 0-- OQ7 

OQM5 UOQM 

0040 0- OQB 
OQ41 o-- OQ9 
OQ42 o- OQ10 
OQ43 o-- 0011 
OQ44 c~ OQ12 
OQ45 o-- OQ13 
OQ46 o--- 0014 
OQ47 o-- OQ15 

OOM6 

LOQM cs 
OQ48 OQO 
OQ49 OQ1 
0050 0- 002 U3 
OQ51 OQ3 
OQ52 o-- OQ4 
0053 0-- OQ5 
OQ54 o-- 006 
0055 0-- 007 

OOM7 UOQM 

0056 0--- OQB 
OQ57 a- OQ9 
OQ58 o- 0010 
0059 0- OQ11 
OQ60 o- OQ12 
0061 0- 0013 
0062 0-- 0014 
OQ63 o-- 0015 

10.Q uo 

CLKO~U1 
U2 

10.Q U3 

10.Q 
CLK1 o--JVV~ 

~10pF 
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ABSOLUTE MAXIMUM RA TINGS 
.::::/ > :::::. t-:7 .:::::::.; .::::: .·:.::: 

~~ 
Voltage on any pin relative to Vss VIN, VouT -1.0 - 4.6 v 
Voltage on Voo supply relative to Vss Voo, VDDQ -1.0-4.6 v 
Storage temperature TsTG -55 - +150 ·c 

Power dissipation Po 4 w 
Short circuit current los 50 mA 

Note: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are exceeded. 
Functional operation should be restricted to recommended operating condition: 
Exposure to higher than recommended voltage for extended periods of time could affect device reliability. 

DC OPERA TING CONDITIONS AND CHARACTERISTICS 
Recommended operating conditions (Voltage referenced to Vss = OV, TA = 0 to 70 ·c) 

I <>:<) >;;;.:·:.::. f~l:'> '.'/ T ._,,,,. 
·:::: ::····~··,..,,,.,. 

·::::::: , l~'W< ? 
: :::::.: 

. 2.D I~ .. : .. I> 2 .·:. = :·::::: .>.: >::::·:> > > 
Supply voltage Voo 3.0 3.3 3.6 v 

Input high votlage VIH 2.0 3.0 Voo+0.3 v 1 

Input low voltage VIL -0.3 0 0.8 v 2 

Output high voltage VoH 2.4 - - v loH =-2mA 

Output low voltage VOL - - 0.4 v loL = 2mA 

Input leakage current Ill -20 - 20 uA 3 

Output leakage current IOL -5 - 5 uA 4 

Note : 1. VIH (max) = 4.6V AC for pulse width :::;: 1 Ons acceptable. 
2. VIL (min)= -1.5V AC for pulse width ::;; 10ns acceptable. 
3. Any input OV ::;; VIN ::;; Voo + 0.3V, all other pins are not under test= OV 
4. Dout is disabled, OV::;; Vour :::;: Voo · 

CAPACITANCE (TA= 25·c, t = 1MHz) 

Input capacitance (Ao -A11, BAO - BA1) CIN1 35 pF 

Input capacitance (RAS, CAS, WE) CIN2 35 pF 

Input capacitance (CKEO) CIN3 35 pF 

Input capacitance (CLKO) CIN4 40 pF 

Input capacitance (CSO) CIN5 35 pF 

Input capacitance (DQMO - DQM?) CIN6 20 pF 

Data input/output capacitance (DQO - DQ63) Cour 20 pF 

tt:Jn u:m• 
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KMM466S424AT NEW JEDEC SDRAM MODULE 

DC CHARACTERISTICS 
(Recommended operating condition unless otherwise noted, TA= 0 to 70°C) 

7 7 7 7 < / 
I -" C . I y .-;..;-•--·-·- > Y> > 
I_•_-.••·: > < <-<. /. << - > 

Operating Current 
lcc1 

(One Bank Active) 

Precharge Standby Current lcc2P 

in power-down mode lcc2PS 

lcc2N 
Precharge Standby Current 
in non power-down mode 

lcc2NS 

Active Standby Current ICC3P 

in power-down mode lcc3PS 

Active Standby Current lcc3N 

in non power-down mode 
(One Bank Active) lcc3NS 

Operating Current 
ICC4 

(Burst Mode) 

Refresh Current Ices 

Self Refresh Current Ices 

Note : 1. Measured with outputs open. 

2. Refresh period is 64ms. 

•1Mtiiiii• 
ELECTRONICS 

·•)• .--•- )> • .-<-<• <••·. /( { >I• .<-.-_ _-• c ---7./ 7. \ ? I 1._ ,---.-. 
>• T~&.t ·•-.< j ••• _ •>\f 1 _5~~---\ L v.ers1on . •>- _ _;, .;,·· 

> > < ./. > .'. •.:- ·--·-·-·· -16 ".'·~~r .. I ''"IL~> 
· --- •• -.--"'- ~·- · /_ /) __ cL _ • I • S j_ -.'.::ii I "'jH •-± t >1:c'> 

·-· ··-
Burst Length =1 
tRc2tRc(min) 540 480 400 mA 1 
loL= O mA 

CKEs:;VIL(max), tee= 15ns 8 
mA 

CKE & CLK~VIL(max), tee=()() 8 

CKE2V1H(min), CS2VtH(min), tee= 15ns 
120 Input signals are changed one time during 30ns 

mA 
CKE2VtH(min), CLKs:;VtL(max), tee= 00 

Input signals are stable 
80 

CKEs:;VtL(max), tee= 15ns 24 
mA 

CKE & CLKs:;VIL(max), tee= 00 24 

CKE2VtH(min), CS2VIH(min), tee= 15ns 
180 mA 

Input signals are changed one time during 30ns 

CKE2VtH(min), CLKS::VtL(max), tee= 00 

120 mA 
Input signals are stable 

IOL = 0 mA 3 740 600 500 
Page Burst mA 1 
2 Banks activated 

2 520 480 440 tcco = 2CLKs 

tRc2tRc(min) 720 mA 2 

CKES::0.2V 2 mA 
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KMM466S424A T NEW JEDEC SDRAM MODULE 

AC OPERATING TEST CONDITIONS (Voo = 3.3V±0.3V, TA= Oto 70°C) 

······· 
s 

...... 
I <·····•<> .. ·•··> .:::::: 

AC Input levels (VIHNIL) 

Input timing measurement reference level 

Input rise and fall time 

Output timing measurement reference level 

Output load condition 

J 3.3V 

5: 1200.Q 

l VoH (DC) = 2.4V, IOH = -2mA 
Output O>----;---- ------. VOL (DC) = 0.4V, IOL = 2mA 

870Q450pf 

(Fig. 1) DC Output Load Circuit 

2.4 / 0.4 

1.4 

tr/tf=1/1 

1.4 

See Fig. 2 

Output 

T 

OPERATING AC PARAMETER (AC operating conditions unless otherwise noted) 

Row active to row active delay tRRD(min) 16 20 

RAS to CAS delay tRCD(min) 20 24 

Row precharge time tRP(min) 20 24 

tRAS(min) 48 50 
Row active time 

tRAS(max) 100 

@Operation tRC(min) 70 80 
Row cycle time 

@Auto refresh tRFC(min) 80 80 

Last data in to new col. address delay tCDL(min) 

Last data in to row precharge tRDL(min) 

Last data in to burst stop tBDL(min) 

Col. address to col. address delay tcCD(min) 

Number of valid CAS latency=3 2 

output data CAS latency=2 

~} ... 
v 
v 
ns 

v 

50.Q 

l 50pF 

(Fig. 2) AC Output Load Circuit 

24 ns 

26 ns 

26 ns 

60 ns 

us 

90 ns 

90 ns 1, 5 

CLK 2 

CLK 2 

CLK 2 

CLK 3 

ea 4 

Note : 1. The minimum number of clock cycles is determined by dividing the minimum time required with clock cycle time, 

and then rounding off to the next higher integer. 

2. Minimum delay is required to complete write. 

3. All parts allow every cycle column address change. 

4. In case of row precharge interrupt, auto precharge and read burst stop. 

5. A new command may be given tRFC after self refresh exit. 

tliJ:Wlifo' 
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KMM466S424A T NEW JEDEC SDRAM MODULE 

AC CHARACTERISTICS (AC operating conditions unless otherwise noted) 

Refer to the individual component, not the whole module. 

8 10 
CLK cycle time 

CAS latency=3 

CAS latency=2 
tee 1000 1000 

CLK to valid 
output delay 

Output data 
hold time 

CLK high pulse width 

CLK low pulse width 

Input setup time 

Input hold time 

CAS latency=3 

CAS latency=2 

CAS latency=3 

CAS latency=2 

CLK to output in Low-Z 

CLK to output 
in Hi-Z 

CAS latency=3 

CAS latency=2 

12 

tsAe 

3 
tOH 

3 

teH 3 

tel 3 

tss 2 

tsH 

tsLZ 

ts HZ 

Note: 1. Parameters depend on programmed CAS latency. 

13 

6 7 

6 7 

3 

3 

3.5 

3.5 

2.5 

6 7 

6 7 

2. If clock rising time is longer than 1 ns, (tr/2-0.5)ns should be added to the parameter. 

3. Assumed input rise and fall time (tr & tf)=1 ns. 

If tr & tf is longer than 1 ns, transient time compensation should be considered, 

i.e., [(tr+ tf)/2-1]ns should be added to the parameter. 

t1Mfiliil" 
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12 
1000 ns 

15 

8 
ns 1, 2 

8 

3 
ns 2 

3 

4 ns 3 

4 ns 3 

3 ns .3 

ns 3 

ns 2 

8 
ns 

8 
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KMM466S424A T NEW JEDEC SDRAM MODULE 

FREQUENCY vs. AC PARAMETER RELATIONSHIP TABLE 

KMM466S424AT- F8 (Unit : number of clock) 

1.. / •• )>< ./\ l;>i ... / : ;::>:>:>..::: :::::::· I><,' :.>,t I ((' ~L'.:s }[IT>·: i{ :.< .··:< 

•:\::'.::•::.:::: 
./ 2) 1::::: 

~ 
--> ·,..::::::::::.:;::.7:7:7:.::: ·. 

I t--:.····<></<< / << /. 
I>):~ 

.:: < ~i.:i: >• )> 81\~/ 

-- s 
--· 

l ·:''S:.::::: 
125MHz (8.0ns) 3 9 6 3 2 3 1 1 1 

100MHz (10.0ns) 3 7 5 2 2 2 1 1 1 

83MHz (12.0ns) 2 6 4 2 2 2 1 1 1 

75MHz (13.0ns) 2 6 4 2 2 2 1 1 1 

66MHz (15.0ns) 2 5 4 2 2 2 1 1 1 

KMM466S424AT-FO (Unit : number of clock) 

100MHz (10.0ns) 3 8 5 3 2 3 

83MHz (12.0ns) 3 7 5 2 2 2 

75MHz (13.0ns) 2 6 4 2 2 2 

66MHz (15.0ns) 2 6 4 2 2 2 

60MHz (16.?ns) 2 5 3 2 2 2 

KMM466S424AT- F2 (Unit : number of clock) 

83MHz (12.0ns) 3 8 5 3 2 3 

75MHz (13.0ns)· 3 7 5 2 2 2 

66MHz (15.0ns) 2 6 4 2 2 2 

60MHz (16.?ns) 2 6 4 2 2 2 

50MHz (20.0ns) 2 5 3 2 2 2 

•1.t:i:fl'lii' ELECTRONICS 
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KMM466S424A T NEW JEDEC SCRAM MODULE 

SIMPLIFIED TRUTH TABLE 

Register Mode Register Set 

Auto Refresh 

Entry 
Refresh Self 

Refresh Exit 

Bank Active & Row Addr. 

Read& 
Column Address 

Write & 
Column Address 

Burst Stop 

Precharge 

Auto Precharge Disable 

Auto Precharge Enable 

Auto Precharge Disable 

Auto Precharge Enable 

Bank Selection 

All Banks 

Clock Suspend or 
Active Power Down 

Entry 

Exit 

Entry 

H x 
H 

H 
L 

L H 

H x 

H x 

H x 

H x 

H x 

H L 

L H 

H L 

L L L L x 

L L L H x 

L H H H 
x 

H x x x 
L L H H x 

L H L H x 

L H L L x 

L H H L x 

L L H L x 

H x x x 
x 

L v v v 
x x x x x 
H x x x x 
L H H H 

Precharge Power Down Mode 1------+-----+----1----1----t---t-----t-------t 

H x x x 
Exit L H x 

L v v v 
DQM H x v 

H x x x 
No Operation Command H x x 

L H H H 

OPCODE 1, 2 

3 x 
3 

3 x 
3 

v Row Address 

L Column 4 v Address 

H (Ao-A1) 4,5 

L Column 4 
v Address 

H (Ao-A1) 4,5 

x 6 

v L x 
x H 

x 

x 

x 7 

x 

(V=Valid, X=Don' t Care, H=Logic High, L=Logic Low) 

Note : 1. OP Code : Operand Code 
Ao - A11 & BAo - BA1 : Program keys. (@MRS) 

2. MRS can be issued only at all banks precharge state. 
A new command can be issued after 2 clock cycles of MRS. 

3. Auto refresh functions are as same as CBR refresh of DRAM. 
The automatical precharge without row precharge command is meant by "Auto". 
Auto/self refresh can be issued only at all banks precharge state. 

4. BAo - BA1 : Bank select addresses. 
If both BAo and BA1 are "Low'' at read, write, row active and precharge, bank A is selected. 
If both BAo is "Low'' and BA1 is "High" at read, write, row active and precharge, bank B is selected. 
If both BAo is "High" and BA1 is "Low'' at read, write, row active and precharge, bank C is selected. 
If both BAo and BA1 are "High" at read, write, row active and precharge, bank D is selected. 
If A1o/AP is "High" at row precharge, BAo and BA1 is ignored and all banks are selected. 

5. During burst read or write with auto precharge, new read/write command can not be issued. 
Another bank read/write command can be issued after the end of burst. 
New row active of the assoiated bank can be issued at tRP after the end of burst. 

6. Burst stop command is valid at every burst length. 
7. DQM sampled at positive going edge of a CLK and masks the data-in at the very CLK (Write DQM latency is 0), 

but makes Hi-Z state the data-out of 2 CLK cycles after. (Read DQM latency is 2) 

t1MH111
" ELECTRONICS 
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KMM466S424A T 

PACKAGE DIMENSIONS 

0.16±0.039~--~---1 

(4.00±0.10)----~' 
c:!jq 
ci !f!.. 

0.13 
(3.30) 

0.150 Max 
(3.81 Max) 

0.04±0.0039 
(1.00±0.10) 

0.10 
(2.50) 

NEW JEDEC SDRAM MODULE 

2.66 
(67.60) 

2.50 
(63.60) 

0.18 
(4.60) 

0.083 
(2.10) 

0.16±0.0039 
(4.00±0.10) 

0.06±0.0039 
(1.50±0.1) 

c: '2 
:E ~ 
0 l() 
.... l() 

o~ 

Units : Inches (millimeters) 

2-¢ 0.07 
(1.80) 

2-R 0.078 Min 
(2.00Min) 

0.024±0.001 
(0.60±0.05) 

0.01 Max 

-t---+-+----'~~l_~ (0.25 Max) 

~I ;, 0.03 TYP 
(0.80 TYP) 

Detail Z Detail Y 

Tolerances : ± .005(.13) unless otherwise specified 

The used device is 4Mx16 SDRAM, TSOP 
SDRAM Part No.: KM416S4030AT 

•1m'¥11iii" ELECTRONICS 
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KMM466S803A T NEW JEDEC SDRAM MOBULE 

KMM466S803A T SDRAM SODIMM 
8Mx64 SDRAM SODIMM based on 8Mx8, 2Banks, 4K Refresh, 3.3V Synchronous DRAMs with SPD 

GENERAL DESCRIPTION 

The Samsung KMM466SB03AT is a BM bit x 64 Synchronous 

Dynamic RAM high density memory module. The Samsung 

KMM466SB03AT consists of eight CMOS BM x B bit with 

2banks Synchronous DRAMs in TSOP-11 400mil package and 

a 1 K or 2K EEPROM in B-pin TSSOP package on a 144-pin 

glass-epoxy substrate. Two 0.1 uF decoupling capacitors are 

mounted on the printed circuit board in parellel for each 

SDRAM. The KMM466SB03AT is a Small Outline Dual In-line 

Memory Module and is intended for mounting into 144-pin 

edge connector sockets. 

Synchronous design allows precise cycle control with the use 

of system clock. 1/0 transactions are possible on every clock 

cycle. Range of operating frequencies, programmable laten

cies allows the same device to be useful for a variety of high 

bandwidth, high performance memory system applications. 

PIN CONFIGURATIONS (Front Side I Back Side) 
Pin Front Pin Back Pin Front Pin Back Pin Front 

1 Vss 2 Vss 51 D014 52 D046 95 DQ21 

3 DQO 4 DQ32 53 DQ15 54 DQ47 97 DQ22 

5 DQ1 6 DQ33 55 Vss 56 Vss 99 DQ23 

7 DQ2 B DQ34 57 NC 58 NC 101 Voo 

9 DQ3 10 DQ35 59 NC 60 NC 103 A6 

11 Voo 12 Voo 105 AB 

13 D04 14 DQ36 Voltage Key 107 Vss 

15 DQ5 16 DQ37 109 A9 

17 DQ6 1B DQ3B 61 CLKO 62 CKEO 111 A10/AP 

19 D07 20 DQ39 63 Voo 64 Voo 113 Voo 

21 Vss 22 Vss 65 RAS 66 CAS 115 DQM2 

23 DQMO 24 DQM4 67 WE 6B *CKE1 117 DQM3 

25 DQM1 26 DQM5 69 cso 70 A12 119 Vss 

27 Voo 2B Voo 71 *CS1 72 *A13 121 DQ24 

29 AO 30 A3 73 DU 74 CLK1 123 DQ25 

31 A1 32 A4 75 Vss 76 Vss 125 DQ26 

33 A2 34 A5 77 NC 7B NC 127 DQ27 

35 Vss 36 Vss 79 NC 80 NC 129 VDD 

37 DQ8 38 DQ40 81 Voo B2 Voo 131 DQ28 

39 DQ9 40 DQ41 83 DQ16 84 DQ4B 133 DQ29 

41 DQ10 42 DQ42 85 DQ17 B6 DQ49 135 DQ30 

43 DQ11 44 DQ43 87 DQ18 88 DQ50 137 DQ31 

45 Voo 46 Voo 89 DQ19 90 DQ51 139 Vss 
47 DQ12 48 DQ44 91 Vss 92 Vss 141 **SDA 

49 DQ13 50 DQ45 93 DQ20 94 DQ52 143 Voo 

FEATURE 

• Performance range 

KMM466SB03AT-FB 

KMM466SB03AT-FO 

KMM466SB03AT-F2 

• Burst Mode Operation 

Max Freq. (Speed) 

125MHz (Bns) 

100MHz (10ns) 

B3MHz (12ns) 

• Auto & Self Refresh Capability (4096 cycles/ 64ms) 

• LVTTL compatible inputs and outputs 

• Single 3.3V±0.3V power supply 

• WCBR cycle with address key programs 

Latency (Access from column address) 

Burst Length (1, 2, 4, B & Full page) 

Data Scramble (Sequential & Interleave) 

• All inputs are sampled at the positive going edge of the 

system clock 

• Serial Presence Detect with EEPROM 

• PCB: Height(1,250mil), double sided component 

PIN NAMES 
Pin Back Pin Nan1e ~•·.· Function ~ 

-:c: 

~ 

96 DQ53 
AO-A12 Address Input (multiplexed) 

9B DQ54 

100 DQ55 

102 Voo 

104 A7 
106 BAO 

10B Vss 

110 *BA1 
112 A11 

114 Voo 

116 DQM6 
11B DQM7 

120 Vss 

122 DQ56 

124 DQ57 

126 DQ5B 

12B DQ59 
130 VDD 

132 DQ60 

134 DQ61 

136 DQ62 

138 DQ63 

140 Vss 
142 **SCL 

144 Voo 

BAO Select Bank 

DQO- DQ63 Data Input I Output 

CLKO -CLK1 Clock Input 

CKEO Clock Enable Input 

cso Chip Select Input 

RAS Row Address Storbe 

CAS Column Address Strobe 

WE Write Enable 

DQM0-7 DOM 

Voo Power Supply (3.3V) 

Vss Ground 

**SDA Serial Data 1/0 

**SCL Serial Clock 

DU Don' t use 

NC No Connection 

* These pins are not used in this module. 
** These pins should be NC in the system 

which does not support SPD. 

SAMSUNG ELECTRON/CS CO., Ltd. reserves the right to change products and specifications without notice. 

tliMfiliiiiP 
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KMM466S803A T NEW JEDEC SCRAM MODULE 

PIN CONFIGURATION DESCRIPTION· 

~······· << .•:: ·: /T yf· > . >) >•.• •.•••. . :•··· ::.:..:.::: .. > . .: ......... .::• / < ••.•. :•••·········· > > . 

CLK System Clock Active on the positive going edge to sample all inputs. 

cs Chip Select 
Disables or enables device operation by masking or enabling all inputs except 
CLK, CKE and DQM 

Masks system colck to freeze operation from the next clock cycle. 

CKE Clock Enable 
CKE should be enabled at least one cycle prior to new command. 
Disable input buffers for power down in standby. 
CKE should be enabled 1 CLK +tss prior to valid command. 

AO -A12 Address 
Row I column addresses are multiplexed on the same pins. 
Row address: RAO - RA12, column address: CAO - CAB 

BAO Bank Select Address 
Selects bank to be activated during row address latch time. 
Selects bank for read/write during column address latch time. 

RAS Row Address Strobe 
Latches row addresses on the positive going edge of the CLK with RAS low. 
Enables row access & precharge. 

CAS Column Address Strobe 
Latches column addresses on the positive going edge of the CLK with CAS low. 
Enables column access. 

WE Write Enable 
Enables write operation and row precharge. 
Latches data in starting from CAS, WE active. 

DQM0-7 Data Input/Output Mask 
Makes data output Hi-Z, tsHZ after the colck and masks the output. 
Blocks data input when DQM active. (Byte masking) 

DQo- 63 Data Input/Output Data inputs/outputs are multiplexed on the same pins. 

VooNss Power Supply/Ground Power and ground for the input buffers and the core logic. 

41'!:1.H iJii» 
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KMM466S803A T 

FUNCTIONAL BLOCK DIAGRAM 

cso 
DQMO 

DQM cs 
DQO DQO 
DQ1 DQ1 
DQ2 DQ2 uo 
DQ3 DQ3 
D04 o-- D04 
D05 DQ5 
006 006 
DO?r DO? 

DOM1 ' 
DQM cs 

DQ8 o- 008 
D09 o- DQ9 

0010 o- 0010 U1 
0011 o- 0011 
0012 o- 0012 
0013 o- DQ13 
DQ14 o--- 0014 
0015 o- DQ15 

DQM2 

DOM cs 
OQ16 DOO 
0017 001 
OQ18 002 U2 
0019 OQ3 
0020 0- OQ4 
0021 OQ5 
0022 006 
OQ23 o-- DO? 

DQM3 
DQM cs 

OQ24 o-- OQ8 
0025 o- OQ9 
OQ26 o- 0010 U3 
0027 c~ OQ11 
0028 0- OQ12 
0029 o- 0013 
0030 0014 
0031 0- OQ15 

AO - An, BAO ci----lllJI SORAM UO - U? 

RAS o lllJl SORAM UO - U? 

CAS c ... SORAM UO - U? 

WE o lill SORAM UO - U? 

CKEO o lill SDRAM UO - U? 

Voo ol---1-1---------lllJI 
Two 0.1 uF Capacitors 

I I per each SDRAM 
Vss o)------4~~--~--------lllJI 

t1Mfliiii• 
ELECTRONICS 

NEW JEDEC SDRAM MODULE 

DQM4 

DQM cs 
DQ32 DQO 
DQ33 DQ1 
DQ34 DQ2 U4 
DQ35 DQ3 
0036 DQ4 
0037 DQ5 
0038 DQ6 
0039 DO? 

DOM5 
DQM cs 

0040 008 
DQ41 DQ9 
0042 0010 us 
DQ43 DQ11 
0044 0012 
0045 o--- 0013 
0046 DQ14 
0047 OQ15 

OOM6 
OOM cs 

0048 OQO 
0049 OQ1 
0050 OQ2 U6 
0051 OQ3 
0052 004 
0053 DQ5 
0054 006 
0055 OQ? 

OOM? 
OQM cs 

0056 0--- 008 
0057 0- OQ9 
0058 0-- 0010 U7 
OQ59 c~ OQ11 
0060 0--- OQ12 
OQ61 o- OQ13 
DQ62 o--- OQ14 
0063 0--- 0015 

To all SORAMs 
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KMM466S803A T NEW JEDEC SDRAM MODULE 

ABSOLUTE MAXIMUM RATINGS 

Voltage on any pin relative to Vss VIN, Vour -1.0-4.6 v 
Voltage on Voo supply relative to Vss Voo, VDDQ -1.0-4.6 v 
Storage temperature TsTG -55 - +150 

Power dissipation Po 8 w 
Short circuit current los 50 mA 

Note: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are exceeded. 
Functional operation should be restricted to recommended operating condition. 
Exposure to higher than recommended voltage for extended periods of time could affect device reliability. 

DC OPERA TING CONDITIONS AND CHARACTERISTICS 
Recommended operating conditions (Voltage referenced to Vss = OV, TA= 0 to 70°C) 

Supply voltage Voo 3.0 3.3 3.6 V 

Input high votlage VIH 2.0 3.0 Voo+0.3 v 
Input low voltage VIL -0.3 0 0.8 v 2 

Output high voltage VoH 2.4 v loH =-2mA 

Output low voltage VOL 0.4 v loL = 2mA 

Input leakage current Ill -40 40 uA 3 

Output leakage current loL -5 5 uA 4 

Note : 1. VIH (max) = 4.6V AC for pulse width s 1 Ons acceptable. 
2. VIL (min) = -1.5V AC for pulse width s 1 Ons acceptable. 
3. Any input OV s VIN s Voo + 0.3V, all other pins are not under test= OV 
4. Dout is disabled, OV s Vour s Voo 

CAPACITANCE (TA= 25·c, f= 1MHz) 

Input capacitance (Ao - A12, BAO) CIN1 55 pF 

Input capacitance (RAS, CAS, WE) CIN2 55 pF 

Input capacitance (CKEO) CIN3 55 pF 

Input capacitance (CLKO - CLK1) CIN4 40 pF 

Input capacitance (CSO) CIN5 55 pF 

Input capacitance (DQMO - DQM7) CIN6 20 pF 

Data input/output capacitance (DQO - DQ63) Cour 20 pF 

tl1!t'ifiiiii» 
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KMM466S803A T NEW JEDEC SDRAM MODULE 

DC CHARACTERISTICS 
(Recommended operating condition unless otherwise noted, TA= 0 to 70°C) 

I Pararneter SyrJ1bol 
> 

i. ~ - i. ~ ...::. 

Operating Current 
lee1 

(One Bank Active) 

Precharge Standby Current lee2P 

in power-down mode lee2PS 

lee2N 
Precharge Standby Current 
in non power-down mode 

lce2NS 

Active Standby Current lee3P 

in power-down mode lce3PS 

Active Standby Current lce3N 

in non power-down mode 
(One Bank Active) lce3NS 

Operating Current 
lce4 

(Burst Mode) 

Refresh Current Ices 

Self Refresh Current Ices 

Note : 1. Measured with outputs open. 

2. Refresh period is 64ms. 

•11!i'i ti liii ;p 
ELECTRONICS 

I 

.. ::• ... / 
CAS< I Testcondition Latency 

.. ~ 

Burst Length =1 
tRe2tRe(min) 
loL = 0 mA 

CKES:V1L(max}, tee= 15ns 

CKE & CLKS:V1L(max), tee= 00 

CKE:?::V1H(min}, CS:?::V1H(min), tee= 15ns 
Input signals are changed one time during 30ns 

CKE2VIH(min}, CLKS:V1L(max}, tee= 00 

Input signals are stable 

CKES:V1L(max}, tee= 15ns 

CKE & CLKS:V1L(max}, tee= 00 

CKE2VIH(min), CS2VIH(min), tee= 15ns 
Input signals are changed one time during 30ns 

CKE2VIH(min}, CLKS:V1L(max}, tee= 00 

Input signals are stable 

IOL = 0 mA 3 
Page Burst 
2 Banks activated 
teco = 2CLKs 2 

tRc2tRc(min) 

CKES:0.2V 

version 77 r 
..::.. Unit Note 

~8 .10 -12 :> 
-

, ..... 
1,000 880 720 mA 1 

16 
mA 

16 

240 

mA 

160 

48 
mA 

48 

320 mA 

200 mA 

1,360 1,080 920 

mA 1 

920 840 760 

1,440 mA 2 

4 mA 
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KMM466S803A T NEW JEDEC SDRAM MODULE 

AC OPERATING TEST CONDITIONS (Voo= 3.3V±0.3V, TA=Oto70°C) 

<<· ... ····· / ··<.:• 
i ::••:j:t• 

AC Input levels (VIHNIL) 

Input timing measurement reference level 

Input rise and fall time 

Output timing measurement reference level 

Output load condition 

J 3.3V 

:S 1200.Q 

1. VoH (DC) = 2.4V, IOH = -2mA 
Output 0>----;------1--------• VOL (DC) = 0.4V, IOL = 2mA 

B70.0.450pf 

(Fig. 1) DC Output Load Circuit 

/ > ·,::. 

<;.;.; ::::: 2::i: ::.·:::: 

2.4 / 0.4 

1.4 

tr/tf=1/1 

1.4 

See Fig. 2 

..... < <::::::c: 

:.22l 
v 
v 
ns 

v 

l Vtt=1.4V 

:> 50.Q 

Output o--(} :tltz0.#5().:~ffft l 50pF 

(Fig. 2) AC Output Load Circuit 

OPERA TING AC PARAMETER (AC operating conditions unless otheiwise noted) 

Row active to row active delay tRRD(min) 16 20 24 ns 

RAS to CAS delay tRCD(min) 20 24 26 ns 

Row precharge time tRP(min) 20 24 26 ns 

tRAS(min) 48 50 60 ns 
Row active time 

tRAS(max) 100 us 

@Operation tRC(min) 70 80 90 ns 
Row cycle time 

..•..•... 
.•<i/ 

@Auto refresh tRFC(min) 80 80 90 ns 1, 5 

Last data in to new col. address delay tCDL(min) CLK 2 

Last data in to row precharge tRDL(min) CLK 2 

Last data in to burst stop tBDL(min) CLK 2 

Col. address to col. address delay tCCD(min) CLK 3 

Number of valid CAS latency=3 2 

output data 
ea 4 

CAS latency=2 

Note : 1. The minimum number of clock cycles is determined by dividing the minimum time required with clock cycle time, 

and then rounding off to the next higher integer. 

2. Minimum delay is required to complete write. 

3. All parts allow every cycle column address change. 

4. In case of row precharge interrupt, auto precharge and read burst stop. 

5. A new command may be given tRFC after self refresh exit. 

tl1Mfi@IP 
ELECTRONICS · 

552 



KMM466S803A T NEW JEDEC SCRAM MODULE 

AC CHARACTERISTICS (AC operating conditions unless otherwise noted) 

Refer to the individual component, not the whole module. 

r= ""'.:'" 

-- ----< ---------· < 

.:: .... <.\ -:-:-:·:.:»·: PT~ :;;:;:.-:/.•:::.:)::: < .. ·> <~ 
< .;;.· ..: ............ ,. . / I ·\--·....-:·-,- -..... <> I r;;: . .c·•·:..:::: ~9-7: .. ' .. :. c:: 

._i_j:_ £ : :1_ >/ :::.• ::..:.::::::.:::.. ...:.::.. 

CAS latency=3 8 10 
CLK cycle time tee 1000 

CAS latency=2 12 13 

CLK to valid CAS latency=3 6 
output delay 

tsAe 
CAS latency=2 6 

Output data CAS latency=3 3 3 

hold time 
tOH 

CAS latency=2 3 3 

CLK high pulse width teH 3 3.5 

CLK low pulse width teL 3 3.5 

Input setup time tss 2 2.5 

Input hold time tSH 1 1 

CLK to output in Low-Z tSLZ 1 1 

CLK to output CAS latency=3 6 
in Hi-Z 

tSHZ 
CAS latency=2 6 

Note : 1. Parameters depend on programmed CAS latency. 

;...:::.-:::..::: :·.: 
__.::_:::• ..... 

.. ~:· , .. :• 

........ 

1000 

7 

7 

7 

7 

2. If clock rising time is longer than 1 ns, (tr/2-0.5)ns should be added to the parameter. 

3. Assumed input rise and fall time (tr & tf)=1 ns. 

If tr & tf is longer than 1 ns, transient time compensation should be considered, 

i.e., [(tr+ tf)/2-1]ns should be added to the parameter. 

tt&ifillhlP 
ELECTRONICS 

•.:·::::>• .. ,,, 

::.:: --- . > 
Tc 17 T 

... <>··.: .. I .... ~,, .•.·:··· 
I >Note.···• < :.1i:o.o•.:c• ••::-::.: ·::: 

~ m~~ ... :.: L.___ ...• >. 

12 
1000 ns 1 

15 

8 
ns 1, 2 

8 

3 
ns 2 

3 

4 ns 3 

4 ns 3 

3 ns 3 

1 ns 3 

1 ns 2 

8 
ns 

8 
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KMM466S803A T NEW JEDEC SDRAM MODULE 

FREQUENCY vs. AC PARAMETER RELATIONSHIP TABLE 

KMM46SS803AT-F8 

125MHz (8.0ns) 3 9 6 3 2 

100MHz (10.0ns) 3 7 5 2 2 

83MHz (12.0ns) 2 6 4 2 2 

75MHz (13.0ns) 2 6 4 2 2 

66MHz (15.0ns) 2 5 4 2 2 

KMM466S803AT- FO 

100MHz (10.0ns) 3 8 5 3 2 

83MHz (12.0ns) 3 7 5 2 2 

75MHz (13.0ns) 2 6 4 2 2 

66MHz (15.0ns) 2 6 4 2 2 

60MHz (16.?ns) 2 5 3 2 2 

KMM466S803AT- F2 

I /1u ..... > ......... < 
·>> ~/ .c.• •• < .:.:. ·······':.C<< .... < ..... ..... . ........ •·•······ 7 ~ 777 

!><<>>•······> ~ I:::_ ·•····• ~·."'.':········ 
83MHz (12.0ns) 3 8 5 3 2 

75MHz (13.0ns) 3 7 5 2 2 

66MHz (15.0ns) 2 6 4 2 2 

60MHz (16.?ns) 2 6 4 2 2 

50MHz (20.0ns) 2 5 3 2 2 

41:!fifilUllP 
ELECTRONICS 

(Unit : number of clock) 

3 1. 

2 

2 

2 

2 

(Unit : number of clock) 

3 

2 

2 

2 

2 

(Unit: number of clock) 

Ii :..LTI• I/>>• / I< L:Lc Y::: .. > •.•.•. 
~ >:· / ~·~·~::.:. >~ ·• 

77_}<)1 :::c~.c:.5 
~··· ·<12nl,.·.· 1·2J_=:;c.:;:·~:.:·:::•I l/iol:rt=> 

3 1 1 1 

2 1 1 1 

2 1 1 1 

2 1 1 1 

2 1 1 1 
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KMM466S803AT NEW JEDEC SDRAM MODULE 

SIMPLIFIED TRUTH TABLE 

- ........... ,, ··:•:•:•<\:-
' 

•• 1<.:<}• •:•.•::>:· /:·:>:•</:::· 

'"'•' .· ( }:··:•:•7~'1•·•· :/'.'"/· ><•{ ... > .I < 
•./ . 

Register Mode Register Set H x L L L L x OPCODE 1, 2 

Auto Refresh H 3 
H t--------1 L L L H x x 1-------i 

Entry L 3 
Refresh Self 

Refresh L H H H 3 
Exit L H x x ~ 

H x x x 3 

Bank Active & Row Addr. H x L L H H x v Row Address 

Read & Auto Precharge Disable L Column 4 
Column Address H x L H L H x v Address 1---

Auto Precharge Enable H (Ao-As) 4, 5 

Write & Auto Precharge Disable L Column 4 
Column Address H x L H L L x v Address 1---

Auto Precharge Enable H (Ao-As) 4, 5 

Burst Stop H x L H H L x x 6 

Bank Selection v L 
Precharge H x L L H L x x 1---

Both Banks x H 

H x x x 
Clock Suspend or Entry H L x t-----

Active Power Down 
L v v v x 

t-----

Exit L H x x x x x 
H x x x 

Entry H L x 1---
L H H H 

Precharge Power Down Mode x t-----

H x x x 
Exit L H x 1---

L v v v 
DQM H x v x 7 

H x x x 
No Operation Command H x x x ~ 

L H H H 

(V=Valid, X=Don' t Care, H=Logic High, L=Logic Low) 

Note : 1. OP Code : Operand Code 

Ao -A12, BAO: Program keys. (@MRS) 

2. MRS can be issued only at both banks precharge state. 

A new command can be issued after 2 clock cycle of MRS. 

3. Auto refresh functions are as same as CBR refresh of DRAM. 

The automatical precharge without row precharge command is meant by "Auto". 

Auto/self refresh can be issued only at both banks precharge state. 

4. BAo : Bank select address. 

If "Low'' at read, write, row active and precharge, bank A is selected. 

If "High" at read, write, row active and precharge, bank B is selected. 

If A10/AP is "High" at row precharge, BAo is ignored and both banks are selected. 

5. During burst read or write with auto precharge, new read/write command can not be issued. 

Another bank read/write command can be issued after the end of burst. 

New row active of the assoiated bank can be issued at tRP after the end of burst. 

6. Burst stop command is valid at every burst length. 

7. DQM sampled at positive going edge of a CLK masks the data-in at the very CLK (Write DQM latency is 0), 

but makes Hi-Z state the data-out of 2 CLK cycles after. (Read DQM latency is 2) 

•t"iWil!h" ELECTRONICS 
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KMM466S803AT NEW JEDEC SDRAM MODULE 

PACKAGE DIMENSIONS 

0.16 ±0.039.,___--~- I 

(4.00±0.10)--~~~· 

0.13 
(3.30) 

0.15 
(3.70) 

0.10 
(2.50) 

2.66 
(67.60) 

2.50 
(63.60) 

0.18 
(4.60) 

0.083 
(2.10) 

1.29 
(32.80) 

~o~IlI1IlmmlIIIlIITTIIllilI1IlilI1Il!JJJ\' 

c ........ 

~ ~ 
IO 0 
N N 

ci ~ 

0.150 Max 
(3.81 Max) 

0.04±0.0039 
(1.00±0.10) 

Tolerances : ± .005(.13) unless otherwise specified 

The used device is 8Mx8 SDRAM, TSOP 
SDRAM Part No. : KM48S8020AT 

•1MHIW" ELECTRONICS 

0.16 ±0.0039 
(4.00±0.10) 

0.06±0.0039 
(1.50±0.1) 

Detail Z 

Units : Inches {millimeters) 

0 

c '2 
~~ 
0 IO 
..- IO 

c:i ~ 

2-¢ 0.07 
(1.80) 

2-R 0.078 Min 
(2.00 Min) 

0.024±0.001 
(0.60 ± 0.05) 

0.01 Max 

-i-:::i=:-=~=-=c:.=-l_~ (0.25 Max) 

•I ~ 0.03 TYP 
(O.BOTYP) 

Detail Y 
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KMM466S823A T NEW JEDEC SDRAM MODULE 

KMM466S823AT SDRAM SODIMM 
8Mx64 SDRAM SODIMM based on 8Mx8, 4Banks, 4K Refresh, 3.3V Synchronous DRAMs with SPD 

GENERAL DESCRIPTION 

The Samsung KMM466SB23AT is a BM bit x 64 Synchronous 

Dynamic RAM high density memory module. The Samsung 

KMM466S823AT consists of eight CMOS BM x B bit with 

4banks Synchronous DRAMs in TSOP-11 400mil package and 

a 1K or 2K EEPROM in 8-pin TSSOP package on a 144-pin 

glass-epoxy substrate. Two 0.1 uF decoupling capacitors are 

mounted on the printed circuit board in parellel for each 

SDRAM. The KMM466SB23AT is a Small Outline Dual In-line 

Memory Module and is intended for mounting into 144-pin 

edge connector sockets. 

Synchronous design allows precise cycle control with the use 

of system clock. 1/0 transactions are possible on every clock 

cycle. Range of operating frequencies, programmable laten

cies allows the same device to be useful for a variety of high 

bandwidth, high performance memory system applications. 

PIN CONFIGURATIONS (Front Side I Back Side) 
Pin Front Pin Back Pin Front Pin Back Pin Front 

1 Vss 2 Vss 51 D014 52 D046 95 D021 

3 DOO 4 0032 53 0015 54 D047 97 DQ22 

5 D01 6 0033 55 Vss 56 Vss 99 DQ23 

7 D02 B 0034 57 NC SB NC 101 Voo 

9 D03 10 D035 59 NC 60 NC 103 A6 

11 Voo 12 Voo 105 AB 

13 D04 14 D036 Voltage Key 107 Vss 

15 DOS 16 D037 109 A9 

17 D06 1B D03B 61 CLKO 62 CKEO 111 A10/AP 

19 D07 20 D039 63 Voo 64 Voo 113 VDD 

21 Vss 22 Vss 65 RAS 66 CAS 115 DQM2 

23 DOMO 24 DQM4 67 WE 6B *CKE1 117 DOM3 

25 DOM1 26 DOM5 69 cso 70 *A12 119 Vss 

27 VDD 28 Voo 71 *CS1 72 *A13 121 DQ24 

29 AO 30 A3 73 DU 74 CLK1 123 DQ25 

31 A1 32 A4 75 Vss 76 Vss 125 DQ26 

33 A2 34 AS 77 NC 7B NC 127 DQ27 

35 Vss 36 Vss 79 NC BO NC 129 Voo 

37 DOB 38 0040 B1 Voo B2 Voo 131 DQ2B 

39 D09 40 0041 B3 D016 B4 0048 133 DQ29 

41 D010 42 D042 BS D017 B6 D049 135 DQ30 

43 D011 44 D043 B7 D01B BB D050 137 DQ31 

45 Voo 46 Voo 89 D019 90 D051 139 Vss 

47 D012 48 DQ44 91 Vss 92 Vss 141 **SDA 

49 DQ13 50 0045 93 DQ20 94 0052 143 Voo 

FEATURE 

• Performance range 

KMM466SB23AT-FB 

KMM466SB23AT-FO 

KMM466SB23A T-F2 

Max Freq. (Speed) 

125MHz (Bns) 

100MHz (10ns) 

B3MHz (12ns) 

• Burst Mode Operation 

• Auto & Self Refresh Capability (4096 cycles / 64ms) 

• LVTTL compatible inputs and outputs 

• Single 3.3V±0.3V power supply 

• WCBR cycle with address key programs 

Latency (Access from column address) 

Burst Length ( 1, 2, 4, B & Full page) 

Data Scramble (Sequential & Interleave) 

• All inputs are sampled at the positive going edge of the 

system clock 

• Serial Presence Detect with EEPROM 

• PCB: Height{1,250mil), double sided component 

Pin Back 

96 D053 

9B D054 

100 D055 

102 Voo 

104 A7 
106 BAO 

108 Vss 

110 BA1 

112 A11 

114 Voo 

116 DQM6 

118 DOM7 

120 Vss 

122 D056 

124 D057 

126 DQSB 

12B D059 

130 Voo 

132 D060 

134 DQ61 

136 0062 

13B DQ63 

140 Vss 

142 **SCL 

144 Voo 

PIN NAMES 
~~ = 22: < •.• =--;;--} 
AO-A11 Address Input (multiplexed) 

BAO-BA1 Select Bank 

DQO-DQ63 Data Input I Output 

CLKO-CLK1 Clock Input 

CKEO Clock Enable Input 

cso Chip Select Input 

RAS Row Address Storbe 

CAS Column Address Strobe 

WE Write Enable 

DQM0-7 DQM 

Voo Power Supply (3.3V) 

Vss Ground 

**SDA Serial Data 1/0 

**SCL Serial Clock 

DU Don' t use 

NC No Connection 

* These pins are not used in this module. 
** These pins should be NC in the system 

which does not support SPD. 

SAMSUNG ELECTRON/CS CO., Ltd. reserves the right to change products and specifications without notice. 

557 etMHIM" ELECTRONICS 



KMM466S823A T NEW JEDEC SDRAM MODULE 

PIN CONFIGURATION DESCRIPTION 
•/.• •.••/ .<.•: /. /. > c······ •.:. 

I' ····••· >:/:••·· r:: • • < > : . .. . . :····. } . . .. . < •.•. ·:··. ..... •c: .. ~ ·.c:., : . ....: . ..., ............ •:•::•. :••.:: •• 2 .. : 

CLK System Clock Active on the positive going edge to sample all inputs. 

cs Chip Select 
Disables or enables device operation by masking or enabling all inputs except 
CLK, CKE and DQM 

Masks system colck to freeze operation from the next clock cycle. 

CKE Clock Enable 
CKE should be enabled at least one cycle prior to new command. 
Disable input buffers for power down in standby. 
CKE should be enabled 1 CLK+tss prior to valid command. 

AO -A11 Address 
Row I column addresses are multiplexed on the same pins. 
Row address: RAO- RA11, column address: CAO - CAB 

BAO - BA1 Bank Select Address 
Selects bank to be activated during row address latch time. 
Selects bank for read/write during column address latch time. 

RAS Row Address Strobe 
Latches row addresses on the positive going edge of the CLK with RAS low. 
Enables row access & precharge. 

CAS Column Address Strobe 
Latches column addresses on the positive going edge of the CLK with CAS low. 
Enables column access. 

WE Write Enable 
Enables write operation and row precharge. 
Latches data in starting from CAS, WE active. 

DQM0-7 Data Input/Output Mask 
Makes data output Hi-Z, tsHz after the colck and masks the output. 
Blocks data input when DQM active. (Byte masking) 

DQo-63 Data lnpuVOutput Data inputs/outputs are multiplexed on the same pins. 

VooNss Power Supply/Ground Power and ground for the input buffers and the core logic. 

rttMHliii" 
ELECTRONICS 
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KMM466S823A T NEW JEDEC SDRAM MODULE 

FUNCTIONAL BLOCK DIAGRAM 

cso 
DQMO DQM4 r 

DQM cs DQM cs 
DQO DQO DQ32 DQO 
DQ1 DQ1 DQ33 DQ1 
DQ2 DQ2 uo DQ34 DQ2 U4 
DQ3 DQ3 DQ35 DQ3 
DQ4 o-- DQ4 DQ36 DQ4 
DOS DOS DQ37 DQS 
DQ6 o-- DQ6 DQ38 DQ6 
DQ7 DQ7 DQ39 DQ7 

DQM1 DQMS 

DQM cs DQM cs 
DQ8 o--- DQ8 DQ40 DQ8 
DQ9 o-- DQ9 DQ41 DQ9 

DQ10 a-- DQ10 U1 DQ42 DQ10 us 
DQ11 o- DQ11 DQ43 DQ11 
DQ12 o-- 0012 DQ44 DQ12 
DQ13 o-- 0013 DQ45 o--- DQ13 
DQ14 o- DQ14 DQ46 DQ14 
DQ15 o--- DQ15 DQ47 DQ15 

DQM2 DQM6 

DOM cs DQM cs 
0016 DQO DQ48 DQO 
DQ17 DQ1 DQ49 DQ1 
DQ18 DQ2 U2 DQSO DQ2 U6 
DQ19 c DQ3 DQ51 DQ3 
DQ20 o-- DQ4 DQ52 DQ4 
DQ21 DQS DQ53 DQS 
0022 0-- DQ6 DQ54 DQ6 
DQ23 o-- DQ7 DQ55 DQ7 

DQM3 DQM7 

DQM cs DQM cs 
0024 0- DQ8 DQ56 o--- DQ8 
DQ25 o--- DQ9 DQ57 o--- DQ9 
0026 0--- DQ10 U3 DQ58 o- DQ10 U7 
DQ27 o-- DQ11 DQ59 o- DQ11 
DQ28 o- DQ12 DQ60 o--- DQ12 
DQ29 o-- 0013 DQ61 o--- DQ13 
DQ30 o- DQ14 DQ62 o- DQ14 
DQ31 a-- DQ15 DQ63 a-- DQ15 

AO - An, BAO & 1 o ~ SDRAM UO - U7 

RAS o ~ SDRAM UO-U7 

CAS o .. SDRAM UO-U7 

WEO .. SDRAM UO-U7 

CKEO o .. SDRAM UO-U7 

Voo o·~---<1--1---------.. 
Two 0.1 uF Capacitors 

I I per each SDRAM 
Vsso,__~~------,__~~~~~~---.. 

To all SDRAMs 

•tm'iHIUI" ELECTRONICS 
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KMM466S823A T NEW JEDEC SDRAM MODULE 

ABSOLUTE MAXIMUM RATINGS 

) >• :,··,: /: \:,:/} :.:::: ____ r'l c::::/ ~,,.:::'><1 

Voltage on any pin relative to Vss VIN, Vour -1.0-4.6 v 
Voltage on Voo supply relative to Vss Voo, VDDQ -1.0 -4.6 v 
Storage temperature TSTG -55 - +150 ·c 

Power dissipation Po 8 w 
Short circuit current los 50 mA 

Note: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are exceeded. 
Functional operation should be restricted to recommended operating condition. 
Exposure to higher than recommended voltage for extended periods of time could affect device reliability. 

DC OPERA TING CONDITIONS AND CHARACTERISTICS 
Recommended operating conditions (Voltage referenced to Vss = OV, TA= 0 to 70°C) 

I r < .. ,· ... ~·,::·. :~:>·<:>:<." ,.} .< .. llii2¥> ,<·:·:·~ :::.::· 
:<':.' ·,/2 .·.:.:: ·:: L ·:::·.c::c· "4·>:::. . /~::·:z:::::.:::._ / .,,.r;: --<: •.:·::: :::: / :.c::y:- .:· .:: I ·.::::': "=--~ .':: 

Supply voltage Voo 3.0 3.3 3.6 v 
Input high votlage VIH 2.0 3.0 Voo+0.3 v 1 

Input low voltage VIL -0.3 0 0.8 v 2 

Output high voltage VOH 2.4 - - v IOH =-2mA 

Output low voltage VOL - - 0.4 v loL = 2mA 

Input leakage current Ill -40 - 40 uA 3 

Output leakage current IOL -5 - 5 uA 4 

Note: 1. V1H (max)= 4.6V AC for pulse width ~ 10ns acceptable. 
2. VIL (min)= -1.5V AC for pulse width ~ 10ns acceptable. 
3. Any input OV ~ VIN :::: Voo + 0.3V, all other pins are not under test = OV 
4. Dout is disabled, ov:::: Your~ Voo 

CAPACITANCE (TA= 25 ·c, f = 1 MHz) 

Input capacitance (Ao -A11, BAO - BA1) CIN1 55 pF 

Input capacitance (RAS, CAS, WE) CIN2 55 pF 

Input capacitance (CKEO) CIN3 55 pF 

Input capacitance (CLKO - CLK1) CIN4 40 pF 

Input capacitance (CSO) CIN5 55 pF 

Input capacitance (DQMO - DQM7) CIN6 20 pF 

Data input/output capacitance (DQO - DQ63) Cour 20 pF 

41:!:1.filiii» 
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KMM466S823A T NEW JEDEC SDRAM MODULE 

DC CHARACTERISTICS 
(Recommended operating condition unless otherwise noted, TA= Oto 70°C) 

~·····••·..,,,- >~ Y--<TI ~··••< I<• :.:..i< <"'" < .•. .. ·.; I ~ymu~ ····c:C•'. ..••• 
.2..""-_:_J_ < ...::....::. • • .•• ...... · .. r·•< 
Operating Current 

lcc1 
(One Bank Active) 

Precharge Standby Gurrent lce2P 

in power.down mode lcc2PS 

lcc2N 
Precharge Standby Current 
in non power·down mode 

lce2NS 

Active Standby Current lce3P 

in power-down mode lcc3PS 

Active Standby Current lce3N 

in non power·down mode 
(One Bank Active) lcc3NS 

Operating Current 
ICC4 

(Burst Mode) 

Refresh Current Ices 

Self Refresh Current Ices 

Note : 1. Measured with outputs open. 

2. Refresh period is 64ms. 

tt:!:i:f111}1$ 
ELECTRONICS 

.... · .. ··:: ~><< ··• •··.· ,;:,c::.:..,"I..:..,.,,. T I ····•""7'.• 

1••······ 
•·•··· ···• ... ~ ,L,.."c. ) < C:AS ·. ·•·•·· ·c:· •.•. · < Urtit···· Note 

Latency I :.s. < _;;/VJ~ •• . ..... - c '. :· :_2_ .• •••.. ---- I 
···...::. .... ""- .... -"'" .. ... ;.;:;. 1:: .............. .· 

Burst Length =1 
tRc 2 tRe(min) 1,000 880 720 mA 1 
loL = 0 mA 

CKEsV1L(max), tee= 15ns 16 
mA 

CKE & CLKSVIL(max), tee= 00 16 

CKE2V1H(min), CS2VIH(min), tee= 15ns 
240 

Input signals are changed one time during 30ns 
mA 

CKE2VIH(min), CLKSVIL(max), tee= 00 

Input signals are stable 
160 

CKEsV1L(max), tee= 15ns 48 
mA 

CKE & CLKSVIL(max), tee= oo 48 

CKE2VIH(min), CS2V1H(min), tee= 15ns 
320 mA 

Input signals are changed one time during 30ns 

CKE2VIH(min), CLKSVIL(max), tee= 00 

200 mA 
Input signals are stable 

loL = 0 mA 3 1,360 1,080 920 
Page Burst mA 1 
2 Banks activated 

2 840 760 tceo = 2CLKs 920 

tRc2tRc(min) 1,440 mA 2 

CKEs0.2V 4 mA 
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KMM4665823A T NEW JEDEC SCRAM MODULE 

AC OPERATING TEST CONDITIONS (Voo = 3.3V±0.3V, TA= o to 7o·c) 
.. --::-

AC Input levels (VIHNIL) 

Input timing measurement reference level 

Input rise and fall time 

Output timing measurement reference level 

Output load condition 

l 3.3V 

:> 1200.Q 

l VOH (DC) = 2.4V, loH = -2mA 
Output o-----<;----i-------... Vol (DC) = 0.4V, IOL = 2mA 

870&\ 4 50pF 

(Fig. 1) DC Output Load Circuit 

'Value 
--,,-

2.4 I 0.4 

1.4 

tr/tf=1/1 

1.4 

See Fig. 2 

•· .... 
Unit .... -". 

v 
v 
ns 

v 

J vt"'1.4V 

-:. 50.Q 

Output o---Eflli]~~~IBfilV---+ l 50pF 

(Fig. 2) AC Output Load Circuit 

OPERA TING AC PARAMETER (AC operating conditions unless otherwise noted) 

........ .• ·.·· 7' 

Version 
·.·. , ... . ...... 

·• 

·• j 

. .. / ·•···T <····.··· 
I Symbol ....... L _ _;_ 

.·.···· 
Unit Note 

" 18············ 

·············-1() 
cc- -c-

:--- ! 
· .. ·• 

Ci:_c_2 

. 

., ~ •·•• •••• ·i _.::_ 2L...::....:::.. 
.. ,12 

~ 
• .. 

L l -"-

Row active to row active delay tRRD(min) 16 20 24 ns 1 

RAS to CAS delay tRCD(min) 20 24 26 ns 1 

Row precharge time tRP(min) 20 24 26 ns 1 

tRAS(min) 48 50 60 ns 1 
Row active time 

tRAS(max) 100 us 

1 @Operation tRC(min) 70 80 90 ns 1 
Row cycle time l @Auto refresh tRFC(min) 80 80 90 ns 1, 5 

Last data in to new col. address delay tCDL(min) 1 CLK 2 

Last data in to row precharge tRDL(min) 1 CLK 2 

Last data in to burst stop tBDL(min) 1 CLK 2 

Col. address to col. address delay tCCD(min) 1 CLK 3 

Number of valid 

f 

CAS latency=3 2 

output data 
ea 4 

CAS latency=2 1 

Note : 1. The minimum number of clock cycles is determined by dividing the minimum time required with clock cycle time, 

and then rounding off to the next higher integer. 

2. Minimum delay is required to complete write. 

3. All parts allow every cycle column address change. 

4. In case of row precharge interrupt, auto precharge and read burst stop. 

5. A new command may be given tRFC after self refresh exit. 

eJ:fafriil> 
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KMM466S823A T NEW JEDEC SCRAM MODULE 

AC CHARACTERISTICS (AC operating conditions unless otherwise noted) 

Refer to the individual component, not the whole module. 

//~ I TT __ :S .. c > · {/ F ·:•··• .• I I<>< .... ·· 
~····· 

)-.1:0 < '~ 
I ,.;; ~L. 0 ••••• ·< .••• ~ 

(> ··•__jt ········· ······ ········> >fiiiirl. •i:·~·~·L>:·:. • ,;.;.( > > ~ .. _,, ... .••••• <_£ 
••.. ··.•i-"- ~~·················•> I••· .• ,. ·:·:.· """" ~ ···:::;: 

GAS latency=3 8 10 
CLK cycle time tee 1000 1000 

GAS latency=2 12 13 

CLK to valid GAS latency=3 6 7 

output delay 
tSAe 

GAS latency=2 6 7 

Output data CAS latency=3 3 3 
hold time 

tOH 
GAS latency=2 3 3 

CLK high pulse width teH 3 3.5 

CLK low pulse width teL 3 3.5 

Input setup time tss 2 2.5 

Input hold time tsH 1 1 

CLK to output in Low-Z tSLZ 1 1 

CLK to output GAS latency=3 6 7 

in Hi-Z 
tSHZ 

GAS latency=2 6 7 

Note : 1. Parameters depend on programmed CAS latency. 

2. If clock rising time is longer than 1 ns, (tr/2-0.5)ns should be added to the parameter. 

3. Assumed input rise and fall time (tr & tf)=1 ns. 

If tr & tf is longer than 1 ns, transient time compensation should be considered, 

i.e., [(tr+ tf)/2-1]ns should be added to the parameter. 

•11ii'¥JliiliP 
ELECTRONICS 

-~7j[> H< ..... ••·•·• 
~ 

z/ > ••·•·. •r 
·······.• rJliai/ ·.>rJI~~····) .:·. •Urn~< Note 

•.·•J z--"' ..:::.··· ···..::..~d 
12 

1000 ns 1 
15 

8 
ns 1, 2 

8 

3 
ns 2 

3 

4 ns 3 

4 ns 3 

3 ns 3 

1 ns 3 

1 ns 2 

8 
ns 

8 
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KMM466S823A T NEW JEDEC SDRAM MODULE 

FREQUENCY vs. AC PARAMETER RELATIONSHIP TABLE 

KMM466S823AT- F8 (Unit : number of clock) 

125MHz (8.0ns) 3 9 6 3 2 3 

100MHz (10.0ns) 3 7 5 2 2 2 

83MHz (12.0ns) 2 6 4 2 2 2 

75MHz (13.0ns) 2 6 4 2 2 2 

66MHz (15.0ns) 2 5 4 2 2 2 

KMM466S823AT- FO (Unit : number of clock) 

100MHz (10.0ns) 3 8 5 3 2 3 

83MHz (12.0ns) 3 7 5 2 2 2 

75MHz (13.0ns) 2 6 4 2 2 2 

66MHz (15.0ns) 2 6 4 2 2 2 

60MHz (16.7ns) 2 5 3 2 2 2 

KMM466S823AT- F2 (Unit: number of clock) 

1.·· • I 
--c-

tRP·••·•·.>1 µ. tRR[) I 
~ 

CAS tltc ~ .... tRA~ tRCO tcco tCOL tROL .. ·• •. I Frequ~ncy ~ I. .. 
* Latency -,,,-60ns ( 1 

~ 

I ~ .••••..••..•.•. ~! I·· 90ns 26ns ••••. <j 24ns 26ns gns···.··· 12ns 
1 •••.••••••. •. . .. · . I •..••..• 1.2h! 

83MHz (12.0ns) 3 8 5 3 2 3 1 1 

75MHz (13.0ns) 3 7 5 2 2 2 

66MHz (15.0ns) 2 6 4 2 2 2 

60MHz (16.7ns) 2 6 4 2 2 2 

50MHz (20.0ns) 2 5 3 2 2 2 

rttmWW'" ELECTRONICS 
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SIMPLIFIED TRUTH TABLE 

.... .:::< ... > r.c .. 1]2FT < ~ .•WI!!•• ;;;.w.> 1 

/ < L j/ ·•••• 

. <<•• . ·\F > /C:?> > < . ••!/[_,. I··> G·• ··.<.· <+· ··_::_::_ .· v id '.l '?Ji 
Register Mode Register Set H x L L L L x OPCODE 1, 2 

Auto Refresh H 3 
H t------1 L L L H x x t--

Entry L 3 
Refresh Self 

Refresh L H H H 3 
Exit L H x x t--

H x x x 3 

Bank Active & Row Addr. H x L L H H x v Row Address 

Read& Auto Precharge Disable L Column 4 
Column Address H x L H L H x v Address t--

Auto Precharge Enable H (Ao-Ae) 4, 5 

Write & Auto Precharge Disable L Column 4 
Column Address H x L H L L x v Address t--

Auto Precharge Enable H (Ao-Ae) 4, 5 

Burst Stop H x L H H L x x 6 

Bank Selection v L 
Precharge H x L L H L x x 1------1 

All Banks x H 

H x x x 
Clock Suspend or Entry H L x t--

Active Power Down L v v v x 
I---

Exit L H x x x x x 
H x x x 

Entry H L x I---
L H H H 

Precharge Power Down Mode x t--

H x x x 
Exit L H x I---

L v v v 
DQM H x v x 7 

H x x x 
No Operation Command H x x x t--

L H H H 

(V=Valid, X=Don' t Care, H=Logic High, L=Logic Low) 

Note : 1. OP Code : Operand Code 
Ao -A11 & BAo - BA1 : Program keys. (@MRS) 

2. MRS can be issued only at all banks precharge state. 
A new command can be issued after 2 clock cycles of MRS. 

3. Auto refresh functions are as same as CBR refresh of DRAM. 
The automatical precharge without row precharge command is meant by "Auto". 
Auto/self refresh can be issued only at all banks precharge state. 

4. BAo - BA1 : Bank select addresses. 
If both BAo and BA1 are "Low" at read, write, row active and precharge, bank A is selected. 
If both BAo is "Low'' and BA1 is "High" at read, write, row active and precharge, bank Bis selected. 
If both BAo is "High" and BA1 is "Low'' at read, write, row active and precharge, bank C is selected. 
If both BAo and BA1 are "High" at read, write, row active and precharge, bank D is selected. 
If A10/AP is "High" at row precharge, BAo and BA1 is ignored and all banks are selected. 

5. During burst read or write with auto precharge, new read/write command can not be issued. 
Another bank read/write command can be issued after the end of burst. 
New row active of the assoiated bank can be issued at tRP after the end of burst. 

6. Burst stop command is valid at every burst length. 
7. DQM sampled at positive going edge of a CLK and masks the data-in at the very CLK (Write DQM latency is 0), 

but makes Hi-Z state the data-out of 2 CLK cycles after. (Read DOM latency is 2) 

tlifatiliii" 
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PACKAGE DIMENSIONS 

0.16±0.039.......___ __ _..___I 
(4.00 ± 0.10)~~---.--1 

~q 
c:i !e-

0.13 
(3.30) 

0.15 
(3.70) 

0 

0.150 Max 
(3.81 Max) 

0.04±0.0039 
--I (1.00±0.10) 

0.10 
(2.50) 

NEW JEDEC SCRAM MODULE 

2.66 
(67.60) 

2.50 
(63.60) 

0.18 
(4.60) 

0.083 
(2.10) 

0.16±0.0039 
(4.00±0.10) 

0.06 ± 0.0039 
(1.50±0.1) 

Units : Inches (millimeters) 

2-r/J 0.07 
(1.80) 

2-R 0.078 Min 
(2.00 Min) 

0.024±0.001 
(0.60±0.05) 

0.01 Max 

-+-'~r==--=~l_r (0.25 Max) 

•I I• 0.03 TYP 
(0.80TYP) 

Detail Z Detail Y 

Tolerances:± .005(.13) unless otherwise specified 

The used device is 8Mx8 SDRAM, TSOP 
SDRAM Part No.: KM48S8030AT 

t1Mfiliii" ELECTRONICS 
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KMM466S803A T2 NEW JEDEC SDRAM MODULE 

KMM4665803AT2 SDRAM SODIMM 
8Mx64 SDRAM SODIMM based on 8Mx8, 2Banks, 4K Refresh, 3.3V Synchronous DRAMs with SPD 

GENERAL DESCRIPTION 

The Samsung KMM466S803AT2 is a 8M bit x 64 Synchronous 

Dynamic RAM high density memory module. The Samsung 

KMM466SB03AT2 consists of eight CMOS BM x B bit with 

2banks Synchronous DRAMs in TSOP-11 400mil package and a 

1Kor2K EEPROM in B-pin TSSOP package on a 144-pin glass

epoxy substrate. Two 0.1 uF decoupling capacitors are mounted 

on the printed circuit board in parallel for each SDRAM. The 

KMM466SB03AT2 is a Small Outline Dual In-line Memory Mod

ule and is intended for mounting into 144-pin edge connector 

sockets. 

Synchronous design allows precise cycle control with the use of 

system clock. 1/0 transactions are possible on every clock cycle. 

Range of operating frequencies, programmable latencies allows 

the same device to be useful for a variety of high bandwidth, 

high performance memory system applications. 

PIN CONFIGURATIONS (Front Side I Back Side) 
Pin Front Pin Back Pin Front Pin Back Pin Front 

1 Vss 2 Vss 51 D014 52 D046 95 D021 
3 DOO 4 D032 53 D015 54 D047 97 D022 
5 DQ1 6 D033 55 Vss 56 Vss 99 D023 

7 D02 8 D034 57 NC 5B NC 101 Voo 
9 D03 10 D035 59 NC 60 NC 103 A6 
11 Voo 12 Voo 105 AB 
13 DQ4 14 DQ36 Voltage Key 107 Vss 

15 DQ5 16 D037 109 A9 
17 DQ6 18 D03B 61 CLKO 62 CKEO 111 A10/AP 

19 D07 20 0039 63 Voo 64 Voo 113 Voo 

21 Vss 22 Vss 65 RAS 66 CAS 115 DOM2 
23 DOMO 24 DOM4 67 WE 6B *CKE1 117 DOM3 
25 DOM1 26 DOM5 69 cso 70 A12 119 Vss 
27 Voo 2B Voo 71 *CS1 72 *A13 121 D024 
29 AO 30 A3 73 DU 74 CLK1 123 D025 
31 A1 32 A4 75 Vss 76 Vss 125 D026 
33 A2 34 A5 77 NC 7B NC 127 D027 
35 Vss 36 Vss 79 NC BO NC 129 Voo 

37 DOB 38 D040 81 Voo 82 Voo 131 D02B 
39 D09 40 D041 83 D016 84 D04B 133 D029 
41 D010 42 D042 B5 0017 86 D049 135 D030 

43 D011 44 D043 87 D018 8B 0050 137 D031 
45 Voo 46 Voo 89 0019 90 D051 139 Vss 
47 D012 48 D044 91 Vss 92 Vss 141 **SDA 
49 0013 50 0045 93 0020 94 0052 143 Voo 

FEATURE 

• Performance range 

Max Freq. (Speed) 
KMM466SB03AT2-FB 125MHz (8ns) 
KMM466SB03AT2-FO 100MHz (10ns) 
KMM466SB03AT2-F2 B3MHz (12ns) 

• Burst Mode Operation 
• Auto & Self Refresh Capability (4096 cycles I 64ms) 
• LVTTL compatible inputs and outputs 
• Single 3.3V± 0.3V power supply 
• WCBR cycle with address key programs 

Latency (Access from column address) 
Burst Length (1, 2, 4, B & Full page) 

Data Scramble (Sequential & Interleave) 
• All inputs are sampled at the positive going edge of the 

system clock 
• Serial Presence Detect with EE PROM 
• PCB: Height{1,150mil), double sided component 

Pin Back 

96 D053 
9B D054 

100 D055 
102 Voo 
104 A7 
106 BAO 
108 Vss 
110 *BA1 
112 A11 

114 Voo 
116 DOM6 
11 B DQM7 
120 Vss 
122 D056 
124 D057 
126 D05B 
12B D059 
130 Voo 
132 D060 
134 0061 
136 D062 
13B D063 
140 Vss 
142 **SCL 
144 Voo 

PIN NAMES 

Pin Name 
... 

Fullc:ticm•······ ,. 

AO -A12 Address Input (multiplexed) 

BAO Select Bank 

DOO-D063 Data Input I Output 

CLKO - CLK1 Clock Input 

CKEO Clock Enabl!;! Input 

cso Chip Select Input 

RAS Row Address Storbe 

CAS Column Address Strobe 

WE Write Enable 

DOM0-7 DOM 

Voo Power Supply (3.3V) 

Vss Ground 

**SDA Serial Data 1/0 

**SCL Serial Clock 

DU Don' t use 

NC No Connection 

* These pins are not used in this module. 
** These pins should be NC in the system 

which does not support SPD. 

SAMSUNG ELECTRON/CS CO., Ltd. reserves the right to change products and spec{fications without notice. 

•l'fofi'iil" 
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KMM466S803A T2 NEW JEDEC SDRAM MODULE 

PIN CONFIGURATION DESCRIPTION 

I\. 
'.7 :.:·>: ·<·<~. /. > / ) 

···•· I ><•••··.• ·.::: .............. .·· ....................... >·:c·•· :}.: . .................. ········:::::::::..•:•:::::<•'• 

CLK System Clock Active on the positive going edge to sample all inputs. 

cs Chip Select Disables or enables device operation by masking or enabling all inputs except 
CLK, CKE and DQM 

Masks system colck to freeze operation from the next clock cycle. 

CKE Clock Enable 
CKE should be enabled at least one cycle prior to new command. 
Disable input buffers for power down in standby. 
CKE should be enabled 1 CLK+tss prior to valid command. 

AO -A12 Address 
Row I column addresses are multiplexed on the same pins. 
Row address: RAO- RA12, column address: CAO - CAB 

BAO Bank Select Address 
Selects bank to be activated during row address latch time. 
Selects bank for read/write during column address latch time. 

RAS Row Address Strobe 
Latches row addresses on the positive going edge of the CLK with RAS low. 
Enables row access & precharge. 

CAS Column Address Strobe 
Latches column addresses on the positive going edge of the CLK with CAS low. 
Enables column access. 

WE Write Enable 
Enables write operation and row precharge. 
Latches data in starting from CAS, WE active. 

DQM0-7 Data Input/Output Mask 
Makes data output Hi-Z, tsHz after the colck and masks the output. 
Blocks data input when DQM active. (Byte masking) 

DQ0-63 Data Input/Output Data inputs/outputs are multiplexed on the same pins. 

VooNss Power Supply/Ground Power and ground for the input buffers and the core logic. 

•tMfiiiii» 
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KMM466S803A T2 NEW JEDEC SDRAM MODULE 

FUNCTIONAL BLOCK DIAGRAM 

cso 
OOMO OOM4 

OOM cs OOM cs 
000 000 0032 000 
001" 001 0033 001 
002 002 uo 0034 002 U4 
003 003 0035 003 
004 o-- 004 0036 004 
005 005 0037 005 
006 006 0038 006 
007 007 0039 007 

OOM1 OOM5 

OOM cs OOM cs 
0080- 008 0040 008 
009 009 0041 009 

0010 o-- 0010 U1 0042 0010 us 
0011 0-- 0011 0043 0011 
0012 0-- 0012 0044 0012 
0013 c~ 0013 0045 o-- 0013 
0014 o-- 0014 0046 0014 
0015 o-- 0015 0047 0015 

OQM2 OOM6 

OOM cs OOM cs 
0016 000 0048 000 
0017 001 0049 001 
0018 002 U2 0050 002 U6 
0019 003 0051 003 
0020 0-- 004 0052 004 
0021 · 005 0053 005 
0022 0-- 006 0054 006 
0023 0-- 007 0055 007 

OOM3 OOM7 

OOM cs OOM cs 
0024 c~ 008 0056 o-- 008 
0025 o-- 009 0057 0-- 009 
0026 o-- 0010 U3 0058 o-- 0010 U7 
0027 0011 0059 o- 0011 
0028 o-- 0012 0060 o-- 0012 
0029 o-- 0013 0061 0- 0013 
0030 o-- 0014 0062 o-- 0014 
0031 o-- 0015 0063 o-- 0015 

AO -An, BAO o ... SORAM UO-U7 

RAS c ... SORAM UO-U7 

CAS o ... SORAM UO-U7 

WED ... SORAM UO-U7 

CKEO o ... SORAM UO-U7 

Voo cr-----i-r.__I _________ .., 
Two 0.1 uF Capacitors 

I I per each SORAM 
Vss o>--------t1~1---e~-----------1Jl> 

To all SDRAMs 

t11tnf111ii» 
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ABSOLUTE MAXIMUM RATINGS 

Parameter 
Voltage on any pin relative to Vss VIN, VOUT -1.0 - 4.6 v 
Voltage on Voo supply relative to Vss VDD, VDDQ -1.0 - 4.6 v 
Storage temperature TSTG -55 - +150 

Power dissipation Po 8 w 
Short circuit current los 50 mA 

Note: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are exceeded. 
Functional operation should be restricted to recommended operating condition. 
Exposure to higher than recommended voltage for extended periods of time could affect device reliability. 

DC OPERATING CONDITIONS AND CHARACTERISTICS 
Recommended operating conditions (Voltage referenced to Vss = OV, TA= 0 to 70°C) 

I·:· Parameter . $yl\'lbc)I .Min .•••.•. 1"YP Ma~ j:·:.~ ·:·:·I Note .. l~~~=.·'......2_ ~L···· _::.:_::.:_::.: _::.: -'"' 
Supply voltage Voo 3.0 3.3 3.6 v 
Input high votlage VIH 2.0 3.0 Voo+0.3 v 1 

Input low voltage VIL -0.3 0 0.8 v 2 

Output high voltage VOH 2.4 - - v loH =-2mA 

Output low voltage VOL - 0.4 v IOL = 2mA 

Input leakage current llL -40 - 40 uA 3 

Output leakage current IOL -5 - 5 uA 4 

Note : 1. VIH (max) = 4.6V AC for pulse width :s: 1 Ons acceptable. 
2. VIL (min)= -1.5V AC for pulse width :S:10ns acceptable. 
3. Any input OV :s: VIN :s: Voo + 0.3V, all other pins are not under test= OV 
4. Dout is disabled, OV :S: VoUT :S: VDD 

CAPACITANCE (TA= 25·c, f = 1MHz) 

Input capacitance (Ao - A12, BAO) CIN1 55 pF 

Input capacitance (RAS, CAS, WE) CIN2 55 pF 

Input capacitance (CKEO) CIN3 55 pF 

Input capacitance (CLKO - CLK1) CIN4 40 pF 

Input capacitance (CSO) CIN5 55 pF 

Input capacitance (DQMO - DQM7) CIN6 20 pF 

Data inpuVoutput capacitance (DQO - DQ63) COUT 20 pF 

dfafiiiii» 
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KMM466S803A T2 NEW JEDEC SDRAM MODULE 

DC CHARACTERISTICS 
(Recommended operating condition unless otherwise noted, TA= Oto 70°C) 

~· · ... ... ·L•• ><.ctr r<a L > /L ___ 
····• f> . 
~··· ?:.: .. ·•>< £< 

/•·•·"•.\·:···>: 

Operating Current 
lcc1 

(One Bank Active) 

Precharge Standby Current lcc2P 

in power-down mode lcc2PS 

lcc2N 
Precharge Standby Current 
in non power-down mode 

lcc2NS 

Active Standby Current ICC3P 

in power-down mode lcc3PS 

Active Standby Current lcc3N 

in non power-down mode 
(One Bank Active) lcc3NS 

Operating Current 
ICC4 

(Burst Mode) 

Refresh Current Ices 

Self Refresh Current Ices 

Note : 1. Measured with outputs open. 

2. Refresh period is 64ms. 

ttMfiliiltP 
ELECTRONICS 

....•. 

/<
7 <. <·::..<, .... >~ •./ ····· I TAJ •....• 

J .> ·• , ''. ··••··. J.H"'"' ·< 
I <•······• ·· 2.Yi >_•········ < / •• .l.flGI'..J 

Burst Length =1 
tRc2tRc(min) 
loL= 0 mA 

CKE::;;VIL{max), tee= 15ns 

CKE & CLK::;;VIL(max), tee= 00 

CKE2VIH(min), CS2:V1H(min), tee= 15ns 
Input signals are changed one time during 30ns 

CKE2VIH(min), CLK::;;VIL{max), tee= 00 

Input signals are stable 

CKE::;;VIL(max), tee= 15ns 

CKE & CLK::;;VIL(max), tee= 00 

CKE2VIH(min), CS2:V1H(min), tee= 15ns 
Input signals are changed one time during 30ns 

CKE2VIH(min), CLK::;;VIL(max), tee= 00 

Input signals are stable 

IOL = 0 mA 3 
Page Burst 
2 Banks activated 
tcco = 2CLKs 2 

tRCZtRC(min) 

CKE::;;0.2V 

. ·.•·.·· 7 •,.L" ~ • .::.L ~ 
I Tl :.::. <:~ ~ ~1 .. ·-~~ L" Note 

/.c:. :c::: < > 1--·12 ·• 
'-- .i2_ 

1>·········•·1 ~·······n1:1> ......... ---. 
1,000 880 720 mA 1 

16 
mA 

16 

240 

mA 

160 

48 
mA 

48 

320 mA 

200 mA 

1,360 1,080 920 

mA 1 
920 840 760 

1,440 mA 2 

4 mA 
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AC OPERA TING TEST CONDITIONS (Voo = 3.3V±0.3V, TA·= o to 1o·c) 
IF < > < < > > < · • < ' .< • · < > 

22£~··::··<•':::::: ~ ·.:':: .......... ::.::··:· / <ji ./.: •:<. < :/ .. // .•• : .vr ~ >( r 
AC Input levels (VIHNIL) 2.4 / 0.4 

Input timing measurement reference level 1.4 

Input rise and fall time tr/tf=1/1 

Output timing measurement reference level 1.4 

Output load condition See Fig. 2 

J 3.3V 

:s 1200.Q 

1. VoH (DC) = 2.4V, IOH = -2mA 
Output 0---;----1--------. VOL (DC) = 0.4V, IOL = 2mA 

870Q450pF 

Output 

(Fig. 1) DC Output Load Circuit 

OPERATING AC PARAMETER (AC operating conditions unless otherwise noted) 

Parameter 

t::::m:wr:::zo.¥.®.:a:::rr::::=• 

v 
v 
ns 

v 

J Vtt=1.4V 

5 50.Q 

l 50pF 

(Fig. 2) AC Output Load Circuit 

~ 

Note 

~ ' :_ 

Row active to row active delay tRRD(min) 16 20 24 ns 

RAS to CAS delay tRCD(min) 20 24 26 ns 

Row precharge time tRP(min) 20 24 26 ns 

ns 
Row active time 

tRAS(min) 48 50 60 

tRAS(max) 100 us 

ns 
Row cycle time 

1 @Operation tRC(min) 

J @Auto refresh tRFC(min) 

70 80 90 

ns 1, 5 80 80 90 

Last data in to new col. address delay tCDL(min) CLK 2 

Last data in to row precharge tRDL(min) CLK 2 

Last data in to burst stop tBDL(min) CLK 2 

Col. address to col. address delay tcco(min) 1 CLK 3 

Number of valid l1--__ c_A_s_1a_te_n_cy_=_3 __ --+ ________ 2 _______ ____, 

output data 1 CAS latency=2 1 
ea 4 

Note : 1. The minimum number of clock cycles is determined by dividing the minimum time required with clock cycle time, 

and then rounding off to the next higher integer. 

2. Minimum delay is required to complete write. 

3. All parts allow every cycle column address change. 

4. In case of row precharge interrupt, auto precharge and read burst stop. 

5. A n"Sw command may be given tRFC after self refresh exit. 

•t:f:I: f Jli iii> 
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KMM466S803A T2 NEW JEDEC SDRAM MODULE 

AC CHARACTERISTICS (AC operating conditions unless otherwise noted) 

Refer to the individual component, not the whole module. 
-:::: 

-- _--- ~. .•••..• > ---- 7 --- 1••.· ><.>. i 1.·. ··••• / .-8 /}. L__L····· .. ...... : ... 
:•• ·••·: I.•. · .. 

,.:.,.~····· 
·•· ... . •· : ....... : ..• __::_·--T? .> > > I .~ '-• ·••·• /~/ == I s L / 

CAS latency=3 8 10 
CLK cycle time tee 1000 

CAS latency=2 12 13 

CLKto valid CAS latency=3 6 
output delay 

tSAe 
CAS latency=2 6 

Output data CAS latency=3 3 3 

hold time 
tOH 

CAS latency=2 3 3 

CLK high pulse width teH 3 3.5 

CLK low pulse width tCL 3 3.5 

Input setup time tss 2 2.5 

Input hold time tSH 1 1 

CLK to output in Low-Z tSLZ 1 1 

CLK to output CAS latency=3 6 
in Hi-Z 

tSHZ 
CAS latency=2 6 

Note: 1. Parameters depend on programmed CAS latency. 

O> .·.· I 
_:;:.---=' 
Max 

1000 

7 

7 

7 

7 

2. If clock rising time is longer than 1 ns, (tr/2-0.5)ns should be added to the parameter. 

3. Assumed input rise and fall ti me (tr & tf)=1 ns. 

If tr & tf is longer than 1 ns, transient time compensation shbuld be considered, 

i.e., [(tr+ tf)/2-1]ns should be added to the parameter. 

•1Mf11J!i» 
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Uri it l\l<?te•• .. 
Min Max L .·• 
12 

1000 ns 1 
15 

8 
ns 1, 2 

8 

3 
ns 2 

3 

4 ns 3 

4 ns 3 

3 ns 3 

1 ns 3 

1 ns 2 

8 
ns 

8 
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KMM466S803A T2 NEW JEDEC SCRAM MODULE 

FREQUENCY vs. AC PARAMETER RELATIONSHIP TABLE 

KMM4665803AT2- F8 (Unit : number of clock) 

125MHz (8.0ns) 3 9 6 3 2 3 

100MHz (10.0ns) 3 7 5 2 2 2 

83MHz (12.0ns) 2 6 4 2 2 2 

75MHz (13.0ns) 2 6 4 2 2 2 

66MHz (15.0ns) 2 5 4 2 2 2 

KMM4665803A T2- FO (Unit : number of clock) 

100MHz (10.0ns) 3 8 5 3 2 3 

83MHz (12.0ns) 3 7 5 2 2 2 

75MHz (13.0ns) 2 6 4 2 2 2 

66MHz (15.0ns) 2 6 4 2 2 2 

60MHz (16.7ns) 2 5 3 2 2 2 

KMM466S803AT2- F2 (Unit : number of clock) 

83MHz (12.0ns) 3 8 5 3 2 3 

75MHz (13.0ns) 3 7 5 2 2 2 

66MHz (15.0ns) 2 6 4 2 2 2 

60MHz (16.?ns) 2 6 4 2 2 2 

50MHz (20.0ns) 2 5 3 2 2 2 

ttm'&Jiiii» 
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KMM466S803A T2 NEW JEDEC SDRAM MODULE 

SIMPLIFIED TRUTH TABLE 
:::::'. z 

C::::->1·. ·mi•. /.I } '< _3···<1,.:"·······;;·· 
•·)······ < 

•... Note c· >·<· ...... •••·•·········· >• •.Tm·· ~····1 7·n• filL 1 > 1 <.• I "~ ~ :• ········ ............ 
Register Mode Register Set H x L L L L x OP CODE 1, 2 

Auto Refresh H 3 
H t-----i L L L H x x t-----1 

Entry L 3 
Refresh Self 

Refresh L H H H 3 
Exit L H x x t-----1 

H x x x 3 

Bank Active & Row Addr. H x L L H H x v Row Address 

Read& Auto Precharge Disable L Column 4 
Column Address H x L H L H x v Address I---

Auto Precharge Enable H (Ao-Ae) 4, 5 

Write& Auto Precharge Disable L Column 4 
H x L H L L x v Address I---Column Address 

Auto Precharge Enable H (Ao-Ae) 4, 5 

Burst Stop H x L H H L x x 6 

Bank Selection v L 
Precharge H x L L H L x x r---------1 

Both Banks x H 

H x x x 
Clock Suspend or Entry H L x r---------1 

Active Power Down L v v v x 
r---------1 

Exit L H x x x x x 
H x x x 

Entry H L x 1------1 
L H H H 

Precharge Power Down Mode x 1------1 
H x x x 

Exit L H x r---------1 

L v v v 
DQM H x v x 7 

H x x x 
No Operation Command H x x x I---

L H H H 

(V=Valid, X=Don' t Care, H=Logic High, L=Logic Low) 

Note : 1. OP Code : Operand Code 

Ao -A12, BAo: Program keys. (@MRS) 

2. MRS can be issued only at both banks precharge state. 

A new command can be issued after 2 clock cycle of MRS. 

3. Auto refresh functions are as same as CBR refresh of DRAM. 

The automatical precharge without row precharge command is meant by "Auto". 

Auto/self refresh can be issued only at both banks precharge state. 

4. BAo : Bank select address. 

If "Low" at read, write, row active and precharge, bank A is selected. 

If "High" at read, write, row active and precharge, bank B is selected. 

If A10/AP is "High" at row precharge, BAo is ignored and both banks are selected. 

5. During burst read or write with auto precharge, new read/write command can not be issued. 

Another bank read/write command can be issued after the end of burst. 

New row active of the assoiated bank can be issued at tRP after the end of burst. 

6. Burst stop command is valid at every burst length. 

7. DQM sampled at positive going edge of a CLK masks the data-in at the very CLK (Write DQM latency is 0), 

but makes Hi-Z state the data-out of 2 CLK cycles after. (Read DQM latency is 2) 

t1Mflliii" ELECTRONICS 
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KMM466S803A T2 

PACKAGE DIMENSIONS 

0.16±0.039..___ __ __._--.I 

(4.00±0.10)~-~--.---~1 
~q 
c:i le.. 

0.13 
(3.30) 

0.150 Max 
(3.81 Max) 

- 0.04±0.0039 
(1.00±0.10) 

0.10 
(2.50) 

NEW JEDEC SDRAM MODULE 

2.66 
(67.60) 

2.50 
(63.60) 

(4.60) 
0.083 
(2.10) 

0.16 ± 0.0039 
(4.00±0.10) 

0.06 ± 0.0039 
(1.50±0.1) 

c: '2 
~ ~ 
0 I() 
..... U') 

c:i ct 

Units: Inches (millimeters) 

I() ..... 
..... <'! 

• O> 
...... t:!.. 

2-¢0.07 
(1.80) 

2-R 0.078 Min 
(2.00Min) 

0.024±0.001 
(0.60 ± 0.05) 

0.01 Max 

_j.._=-=="'--'='='-"'='-'.l~ (0.25 Max) 

~I ;, 0.03 TYP 
(0.80TYP) 

Detail Z Detail Y 

Tolerances:± .005(.13) unless otherwise specified 

The used device is 8Mx8 SDRAM, TSOP 
SDRAM Part No. : KM48S8020AT 

tllliWiiW• 
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KMM4665823A T2 NEW JEDEC SDRAM MODULE 

KMM4665823A T2 SDRAM SODIMM 
8Mx64 SDRAM SODIMM based on 8Mx8, 4Banks, 4K Refresh, 3.3V Synchronous DRAMs with SPD 

GENERAL DESCRIPTION 

The Samsung KMM466SB23AT2 is a BM bit x 64 Synchronous 

Dynamic RAM high density memory module. The Samsung 

KMM466SB23AT2 consists of eight CMOS BM x B bit with 

4banks Synchronous DRAMs in TSOP-11 400mil package and a 

1Kor2K EEPROM in B-pin TSSOP package on a 144-pin glass

epoxy substrate. Two 0.1 uF decoupling capacitors are mounted 

on the printed circuit board in parellel for each SDRAM. The 

KMM466SB23AT2 is a Small Outline Dual In-line Memory Mod

ule and is intended for mounting into 144-pin edge connector 

sockets. 

Synchronous design allows precise cycle control with the use of 

system clock. 1/0 transactions are possible on every clock cycle. 

Range of operating frequencies, programmable latencies allows 

the same device to be useful for a variety of high bandwidth, 

high performance memory system applications. 

PIN CONFIGURATIONS (Front Side I Back Side) 
Pin Front Pin Back Pin Front Pin Back Pin Front 

1 Vss 2 Vss 51 DQ14 52 DQ46 95 DQ21 

3 DQO 4 DQ32 53 DQ15 54 DQ47 97 DQ22 

5 DQ1 6 DQ33 55 Vss 56 Vss 99 DQ23 

7 DQ2 B DQ34 57 NC 5B NC 101 Voo 

9 DQ3 10 DQ35 59 NC 60 NC 103 A6 

11 Voo 12 VDD 105 AB 

13 DQ4 14 DQ36 Voltage Key 107 Vss 

15 DQ5 16 DQ37 109 A9 

17 DQ6 1B DQ3B 61 CLKO 62 CKEO 111 A10/AP 

19 DQ7 20 DQ39 63 Voo 64 Voo 113 Voo 

21 Vss 22 Vss 65 RAS 66 CAS 115 DQM2 

23 DQMO 24 DQM4 67 WE 6B *CKE1 117 DQM3 

25 DQM1 26 DQM5 69 cso 70 *A12 119 Vss 

27 VDD 2B Voo 71 *CS1 72 *A13 121 DQ24 

29 AO 30 A3 73 DU 74 CLK1 123 DQ25 

31 A1 32 A4 75 Vss 76 Vss 125 DQ26 

33 A2 34 A5 77 NC 7B NC 127 DQ27 

35 Vss 36 Vss 79 NC BO NC 129 Voo 

37 DQB 3B DQ40 B1 Voo B2 Voo 131 DQ2B 

39 DQ9 40 DQ41 B3 DQ16 B4 DQ4B 133 DQ29 

41 DQ10 42 DQ42 B5 DQ17 B6 DQ49 135 DQ30 

43 DQ11 44 DQ43 87 DQ18 8B DQ50 137 DQ31 

45 Voo 46 Voo 89 DQ19 90 DQ51 139 Vss 

47 DQ12 48 DQ44 91 Vss 92 Vss 141 **SDA 

49 DQ13 50 DQ45 93 DQ20 94 DQ52 143 VDD 

FEATURE 

• Performance range 

Max Freq. (Speed) 

KMM466SB23AT2-FB 125MHz (Bns) 

KMM466SB23AT2-FO 1 OOMHz (10ns) 

KMM466SB23AT2-F2 B3MHz (12ns) 

• Burst Mode Operation 

• Auto & Self Refresh Capability (4096 cycles I 64ms) 

• LVTTL compatible inputs and outputs 

• Single 3.3V± 0.3V power supply 

• WCBR cycle with address key programs 

Latency (Access from column address) 

Burst Length (1, 2, 4, B & Full page) 

Data Scramble (Sequential & Interleave) 

• All inputs are sampled at the positive going edge of the 

system clock 

• Serial Presence Detect with EEPROM 

• PCB: Height(1,150mil), double sided component 

Pin Back 

96 DQ53 

9B DQ54 

100 DQ55 

102 Voo 

104 A7 

106 BAO 
108 Vss 

110 BA1 
112 A11 

114 Voo 

116 DQM6 

118 DQM7 

120 Vss 

122 DQ56 

124 DQ57 

126 DQ5B 

12B DQ59 

130 Voo 

132 DQ60 

134 DQ61 

136 DQ62 

138 DQ63 

140 Vss 

142 **SCL 

144 Voo 

PIN NAMES 

Pin Name Function .· 

AO-A11 Address Input (multiplexed) 

BAO - BA1 Select Bank 

DQO- DQ63 Data Input I Output 

CLKO - CLK1 Clock Input 

CKEO Clock Enable Input 

cso Chip Select Input 

RAS Row Address Storbe 

CAS Column Address Strobe 

WE Write Enable 

DQM0-7 DQM 

VDD Power Supply (3.3V) 

Vss Ground 

**SDA Serial Data 1/0 

**SCL Serial Clock 

DU Don' t use 

NC No Connection 

* These pins are not used in this module. 
** These pins should be NC in the system 

which does not support SPD. 

SAMSUNG ELECTRONICS CO., Ltd. reserves the right to change products and specifications without notice. 
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KMM466S823AT2 NEW JEDEC SDRAM MODULE 

PIN CONFIGURATION DESCRIPTION 

:::::;:: ~ < ).:::\ i::•:;·······••<: ::: 
.. / ? > . : ) / •• :.. ;:::>.. ./. ····•> : ::>/•··: ................. : . ..2. : • >: .. ·.· 

CLK System Clock Active on the positive going edge to sample all inputs. 

cs Chip Select 
Disables or enables device operation by masking or enabling all inputs except 
CLK, CKE and DQM 

Masks system colck to freeze operation from the next clock cycle. 

CKE Clock Enable 
CKE should be enabled at least one cycle prior to new command. 
Disable input buffers for power down in standby. 
CKE should be enabled 1 CLK+tss prior to valid command. 

AO -A11 Address 
Row I column addresses are multiplexed.on the same pins. 
Row address : RAO - RA 11, column address : CAO - CAB 

BAO -BA1 Bank Select Address 
Selects bank to be activated during row address latch time. 
Selects bank for read/write during column address latch time. 

RAS Row Address Strobe 
Latches row addresses on the positive going edge of the CLK with RAS low. 
Enables row access & precharge. 

CAS Column Address Strobe 
Latches column addresses on the positive going edge of the CLK with CAS low. 
Enables column access. 

WE Write Enable 
Enables write operation and row precharge. 
Latches data in starting from CAS, WE active. 

DQM0-7 Data Input/Output Mask 
Makes data output Hi-Z, tsHz after the colck and masks the output. 
Blocks data input when DQM active. (Byte masking) 

DQo- 63 Data Input/Output Data inputs/outputs are multiplexed on the same pins. 

VooNss Power Supply/Ground Power and ground for the input buffers and the core logic. 

•1:1:': filiil ;p 
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KMM466S823A T2 

FUNCTIONAL BLOCK DIAGRAM 

cso 
DQMO 

DQM cs 
DQO DQO 
DQ1 DQ1 
DQ2 DQ2 uo 
DQ3 DQ3 
DQ4o- DQ4 
DQS DQS 
DQ6o- DQ6 
DQ? DQ? 

DQM1 
DQM cs 

DQ8 o-- DQ8 
DQ9 o-- DQ9 

DQ10 DQ10 U1 
DQ11 DQ11 
DQ12 o-- DQ12 
DQ13 o-- DQ13 
DQ14 o-- DQ14 
DQ15 o- DQ15 

DQM2 

DQM cs 
DQ16 DQO 
DQ17 DQ1 
DQ18 DQ2 U2 
DQ19 DQ3 
DQ20 o- DQ4 
DQ21 DQS 
DQ22 o- DQ6 
DQ23 o- DQ? 

DQM3 
DQM cs 

DQ24 o- DQ8 
DQ25 DQ9 
DQ26 o-- DQ10 U3 
DQ27 o-- DQ11 
DQ28 o-- DQ12 
DQ29 o- DQ13 
DQ30 DQ14 
DQ31 o-- DQ15 

AO - An, BAO & 1 o .... SDRAM UO- U? 

RAS o • SDRAM UO-U? 

GAS o • SDRAM UO- U? 

WEO • SDRAM UO-U? 

CKEO c • SDRAM UO-U? 

Voo cr----<1-1------~• 
Two 0.1uF Capacitors 

I I per each SDRAM 
Vsso~~~~.__~--~~~~~~~--· 

t1Mf11iil» 
ELECTRONICS 
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DQM4 

DQM cs 
DQ32 DQO 
DQ33 DQ1 
DQ34 DQ2 U4 
DQ35 DQ3 
DQ36 DQ4 
DQ37 DQS 
DQ38 DQ6 
DQ39 DQ? 

DQMS 

DQM cs 
DQ40 DQ8 
DQ41 DQ9 
DQ42 DQ10 U5 
DQ43 DQ11 
DQ44 DQ12 
DQ45 o- DQ13 
DQ46 DQ14 
DQ47 DQ15 

DQM6 

DQM cs 
DQ48 DQO 
DQ49 DQ1 
DQSO DQ2 U6 
DQ51 DQ3 
DQ52 DQ4 
DQ53 DQS 
DQ54 DQ6 
DQ55 DQ? 

DQM? 

DQM cs 
DQ56 o-- DQ8 
DQ57 o-- DQ9 
DQ58 o-- DQ10 U7 
DQ59 o-- DQ11 
DQ60 o- DQ12 
DQ61 o-- DQ13 
DQ62 o-- DQ14 
DQ63 o-- DQ15 

10Q UO/U4 

CLK0/1 ~ ~ U1/US 
~~U2/U6 

10Q L U3/U7 

To all SDRAMs 
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KMM466S823A T2 NEW JEDEC SDRAM MODULE 

ABSOLUTE MAXIMUM RATINGS 

Voltage on any pin relative to Vss VIN, VOUT -1.0 - 4.6 v 
Voltage on Voo supply relative to Vss Voo, VooQ -1.0 - 4.6 v 
Storage temperature TSTG -55 - +150 

Power dissipation Po 8 w 
Short circuit current las 50 mA 

Note : Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are exceeded. 
Functional operation should be restricted to recommended operating condition. 
Exposure to higher than recommended voltage for extended periods of time could affect device reliability. 

DC OPERATING CONDITIONS AND CHARACTERISTICS 
Recommended operating conditions (Voltage referenced to Vss = OV, TA= 0 to 70°C) 

L Parameter §ylYlJfol . ····•·•·. :-MtriT > jy·•··< 1"\t1i/> 17~··· T7 •/,·; •<· ••< •• N()t( ·•·. .... 
_;C_::_ ····· ...•. .•.· 

····~······ Supply voltage Voo 3.0 3.3 3.6 v 
Input high votlage VIH 2.0 3.0 Voo+0.3 v 1 

Input low voltage VIL -0.3 0 0.8 v 2 

Output high voltage VOH 2.4 - - v loH =-2mA 

Output low voltage VOL - - 0.4 v loL = 2mA 

Input leakage current Ill -40 - 40 uA 3 

Output leakage current IOL -5 - 5 uA 4 

Note : 1. V1H (max) = 4.6V AC for pulse width ::;: 1 Ons acceptable. 
2. VIL (min) = -1. 5V AC for pulse width ::;: 1 Ons acceptable. 
3. Any input OV ::;: VIN ::;: Voo + 0.3V, all other pins are not under test= OV 
4. Dout is disabled, OV::;: VouT ::;: Voo 

CAPACITANCE (TA= 25·c, f = 1MHz) 

Input capacitance (Ao -A11, BAO - BA1) CIN1 55 pF 

Input capacitance (RAS, CAS, WE) CIN2 55 pF 

Input capacitance (CKEO) CIN3 55 pF 

Input capacitance (CLKO - CLK1) CIN4 40 pF 

Input capacitance (CSO) CIN5 55 pF 

Input capacitance (DQMO - DQM7) CIN6 20 pF 

Data input/output capacitance (DQO - DQ63) COUT 20 pF 

411Mfiiiii> 
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KMM466S823A T2 NEW JEDEC SDRAM MODULE 

DC CHARACTERISTICS 
(Recommended operating condition unless otherwise noted, TA= 0 to 70°C) 

!·>··.·· 

·········>. ····· .·... ······) 
•. > . > •···· - < • T > - . << 

. ...... ....:,;;; .····· 
... 

CAS .. • I< 
•• >>···· ·.·•.. < <····· 

.. 

IT .•..• ... ··.•· .•.. ·.·.· ....... ·.· .• < 
Operating Current 

lcc1 
(One Bank Active) 

Precharge Standby Current lcc2P 

in power-down mode lcc2PS 

lcc2N 
Precharge Standby Current 
in non power-down mode 

lcc2NS 

Active Standby Current lcc3P 

in power-down mode lcc3PS 

Active Standby Current lcc3N 

in non power-down mode 
(One Bank Active) lcc3NS 

Operating Current 
ICC4 

(Burst Mode) 

Refresh Current Ices 

Self Refresh Current Ices 

Note : 1. Measured with outputs open. 

2. Refresh period is 64ms. 

tt:f:I: f1l iii" 
ELECTRONICS 

I> 
<.·~.~ ..• ·• 

.····· Latency ·•2 ....... i± 
Burst Length =1 
tRc:?:tRc(min) 
loL= 0 mA 

CKE:::::V1L(max), tee= 15ns 

CKE & CLK:::;VIL(max), tee= 00 

CKE:?:V1H(min), CS:?:V1H(min), tee= 15ns 
Input signals are changed one time during 30ns 

CKE:2:V1H(min), CLK:::::V1L(max), tee= 00 

Input signals are stable 

CKE:::::V1L(max), tee= 15ns 

CKE & CLK:::::V1L(max), tee= 00 

CKE~VIH(min), CS~VIH(min), tee= 15ns 
Input signals are changed one time during 30ns 

CKE~VIH(min), CLK:::;VIL(max), tee= 00 

Input signals are stable 

IOL = 0 mA 3 
Page Burst 
2 Banks activated 
tcco = 2CLKs 2 

tRc~tRc(min) 

CKE:::::o.2v 

.. 77" 

1 l V~rsion . 
Unit Note 

I ~8 ····. •10 I ~ L·.·.···· ....... _:_ ~ 

1,000 880 720 mA 1 

16 
mA 

16 

240 

mA 

160 

48 
mA 

48 

320 mA 

200 mA 

1,360 1,080 920 

mA 1 

920 840 760 

1,440 mA 2 

4 mA 
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KMM466S823A T2 NEW JEDEC SCRAM MODULE 

AC OPERA TING TEST CONDITIONS (Voo = 3.3V±0.3V, TA= o to 70"C) 

AC Input levels (VIHNIL) 

Input timing measurement reference level 

Input rise and fall time 

Output timing measurement reference level 

Output load condition 

I 3.3V 

~ 1200.Q 

f..__ VoH (DC) = 2.4V, loH = -2mA 
Output O>-----'r----------~ VOL (DC) = 0.4V, IOL = 2mA 

870'1. y 50pF 

(Fig. 1) DC Output Load Circuit 

2.4 / 0.4 

1.4 

tr/tf=1/1 

1.4 

See Fig. 2 

OPERA TING AC PARAMETER (AC operating conditions unless otherwise noted) 

Row active to row active delay tRRD(min) 16 20 

RAS to CAS delay tRCD(min) 20 24 

Row precharge time tRP(min) 20 24 

tRAS(min) 48 50 
Row active time 

tRAS(max) 100 

@Operation tRC(min) 70 80 
Row cycle time 

@Auto refresh tRFC(min) 80 80 

Last data in to new col. address delay tCDL(min) 

Last data in to row precharge tRDL(min) 

Last data in to burst stop tBDL(min) 

Col. address to col. address delay tCCD(min) 

Number of valid CAS latency=3 2 

output data CAS latency=2 

v 
v 
ns 

v 

J '""'1.4V 

~ 50.Q 

l 50pF 

(Fig. 2) AC Output Load Circuit 

24 ns 

26 ns 

26 ns 

60 ns 

us 

90 ns 

90 ns 1, 5 

CLK 2 

CLK 2 

CLK 2 

CLK 3 

ea 4 

Note : 1. The minimum number of clock cycles is determined by dividing the minimum time required with clock cycle time, 

and then rounding off to the next higher integer. 

2. Minimum delay is required to complete write. 

3. All parts allow every cycle column address change. 

4. In case of row precharge interrupt, auto precharge and read burst stop. 

5. A new command may be given tRFC after self refresh exit. 

•1m'iti11il$ 
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KMM466S823A T2 NEW JEDEC SCRAM MODULE 

AC CHARACTERISTICS (AC operating conditions unless otherwise noted) 

Refer to the individual component, not the whole module. 

'' 

CLK cycle time 
CAS latency=3 tee 8 

1000 
10 

1000 
12 

CLK to valid 
output delay 

Output data 
hold time 

CLK high pulse width 

CLK low pulse width 

Input setup time 

Input hold time 

CAS latency=2 

CAS latency=3 

CAS latency=2 

CAS latency=3 

CAS latency=2 

CLK to output in Low-Z 

CLK to output 
in Hi-Z 

CAS latency=3 

CAS latency=2 

12 

tsAe 

3 
tOH 

3 

teH 3 

teL 3 

tss 2 

tsH 

tSLZ 

tSHZ 

Note: 1. Parameters depend on programmed CAS latency. 

13 

6 7 

6 7 

3 

3 

3.5 

3.5 

2.5 

6 7 

6 7 

2. If clock rising time is longer than 1 ns, (tr/2-0.5)ns should be added to the parameter. 

3. Assumed input rise and fall time (tr & tf)=1 ns. 

If tr & tf is longer than 1 ns, transient time compensation should be considered, 

i.e., [(tr+ tf)/2-1]ns should be added to the parameter. 

•1:1:1: tiiiii• 
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15 

3 

3 

4 

4 

3 

1000 ns 

8 
ns 1, 2 

8 

ns 2 

ns 3 

ns 3 

ns 3 

ns 3 

ns 2 

8 
ns 

8 
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FREQUENCY vs. AC PARAMETER RELATIONSHIP TABLE 

KMM4665823A T2- F8 (Unit : number of clock) 

tRi' 
L 

tRRD 

2ons 
. 

I.~ 16t'ls 

125MHz (8.0ns) 3 3 2 3 

100MHz (10.0ns) 3 2 2 2 

83MHz ( 12.0ns) 2 2 2 2 

75MHz ( 13.0ns) 2 2 2 2 

66MHz (15.0ns) 2 2 2 2 

KMM4665823AT2- FO (Unit : number of clock) 
.. .. .. .. ... r· 

tRRo tRco 1 < .tcco .. · ·.·• tcoL tRP 
Frequency 

s.'""" : : c::; -"-

cc 

24ns 20ns ' 1• 24ns cc -:c10ns 101ls 101ls :•. 

100MHz (10.0ns) 3 8 5 3 2 3 

83MHz ( 12.0ns) 3 7 5 2 2 2 

75MHz (13.0ns) 2 6 4 2 2 2 

66MHz (15.0ns) 2 6 4 2 2 2 

60MHz ( 16.?ns) 2 5 3 2 2 2 

KMM4665823AT2- F2 (Unit: number of clock) 
~ 

I CAS I tRC I tRAS .. ··· tRP tRRD tRCO tcco ·. tCOL tRPL 
Frequency 

Latency I 

I I 90ns 60ns I 26ns 
I 

24hs 26ns 12ns 12ns 12ns 
I -"- I 

83MHz (12.0ns) 3 8 5 3 2 3 1 1 1 

75MHz (13.0ns) 3 7 5 2 2 2 1 1 1 

66MHz (15.0ns) 2 6 4 2 2 2 1 1 1 

60MHz (16.?ns) 2 6 4 2 2 2 1 1 1 

50MHz (20.0ns) 2 5 3 2 2 2 1 1 1 

dtnfiiiii» 
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SIMPLIFIED TRUTH TABLE 
k'.. .<:·:. >1a.~.L::.n•1~ / .. :•'• > s 

::·. "·'" >·•••• •1 -'JhL Ii<> .... :::.·:: :·:·:·. : .. ,,,. 
:/:::::::,·.:::: ••'•'(.::•"' .:::::. :::::· _____±_ \?7' , ... ,.. /:_jl ::.:::·.: ]"'._~ 

Register Mode Register Set H x L L L L x OPCODE 1, 2 

Auto Refresh H 3 
H 1---1 L L L H x x t---

Entry L 3 
Refresh Self 

Refresh L H H H 3 
Exit L H x x r---

H x x x 3 

Bank Active & Row Addr. H x L L H H x v Row Address 

Read& Auto Precharge Disable L Column 4 
Column Address H x L H L H x v Address ~ 

Auto Precharge Enable H (Ao-Ae) 4, 5 

Write & Auto Precharge Disable L Column 4 
H x L H L L x v Address t------1 Column Address 

Auto Precharge Enable H (Ao-Ae) 4, 5 

Burst Stop H x L H H L x x 6 

Bank Selection v L 
Precharge H x L L H L x x ~ 

All Banks x H 

H x x x 
Clock Suspend or Entry H L x t------1 

Active Power Down L v v v x 
~ 

Exit L H x x x x x 
H x x x 

Entry H L x t------1 
L H H H 

Precharge Power Down Mode x t------1 
H x x x 

Exit L H x t------1 
L v v v 

DQM H x v x 7 

H x x x 
No Operation Command H x x x ~ 

L H H H 

(V=Valid, X=Don' t Care, H=Logic High, L=Logic Low) 

Note : 1. OP Code : Operand Code 
Ao - An & BAo - BA1 : Program keys. (@MRS) 

2. MRS can be issued only at all banks precharge state. 
A new command can be issued after 2 clock cycles of MRS. 

3. Auto refresh functions are as same as CBR refresh of DRAM. 
The automatical precharge without row precharge command is meant by "Auto". 
Auto/self refresh can be issued only at all banks precharge state. 

4. BAo - BA1 : Bank select addresses. 
If both BAo and BA1 are "Low" at read, write, row active and precharge, bank A is selected. 
If both BAo is "Low'' and BA1 is "High" at read, write, row active and precharge, bank Bis selected. 
If both BAo is "High" and BA1 is "Low'' at read, write, row active and precharge, bank C is selected. 
If both BAo and BA1 are "High" at read, write, row active and precharge, bank D is selected. 
If A10/AP is "High" at row precharge, BAo and BA1 is ignored and all banks are selected. 

5. During burst read or write with auto precharge, new read/write command can not be issued. 
Another bank read/write command can be issued after the end of burst. 
New row active of the assoiated bank can be issued at tRP after the end of burst. 

6. Burst stop command is valid at every burst length. 
7. DQM sampled at positive going edge of a CLK and masks the data-in at the very CLK (Write DQM latency is 0), 

but makes Hi-Z state the data-out of 2 CLK cycles after. (Read DQM latency is 2) 

t1Mf111h1P 
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PACKAGE DIMENSIONS 

0.16 ± 0.039,-'------'--' 
(4.00±0.10)-----1 

~~ 
ci !£-

0.13 
(3.30) 

0.15 

(3.70) l c 

[ 
0.150 Max 
(3.81 Max) 

0.04±0.0039 
(1.00±0.10) 

0.91 
(23.20) 

0.10 
(2.50) 

NEW JEDEC SDRAM MODULE 

2.66 
(67.60) 

2.50 
(63.60) 

0.18 
(4.60) 

0.083 
(2.10) 

0.16 ± 0.0039 
(4.00±0.10) 

0.06±0.0039 
(1.50±0.1) 

c: c 
~~ 
0 U') 
~ U') 

ci ~ 

Units : Inches (millimeters) 

2-¢ 0.07 
(1.80) 

2-R 0.078 Min 
(2.00 Min) 

0.024±0.001 
(0.60±0.05) 

0.01 Max 
__J__=-==-'='=..=to!.!±!.=f (0.25 Max) 

I; ;4 0.03 TYP 
(0.80 TYP) 

Detail Z Detail Y 

Tolerances : ± .005(.13) unless otherwise specified 

The used device is 8Mx8 SDRAM, TSOP 
SDRAM Part No.: KM48S8030AT 

•11ii'ifiliii" ELECTRONICS 
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KMM4665804AT SDRAM SODIMM 
8Mx64 SDRAM SODIMM based on 4Mx16, 2Banks, 4K Refresh, 3.3V Synchronous DRAMs with SPD 

GENERAL DESCRIPTION 

The Samsung KMM466S804AT is a 8M bit x 64 Synchronous 

Dynamic RAM high density memory module. The Samsung 

KMM466S804AT consists of eight CMOS 4M x 16 bit with 

2banks Synchronous DRAMs in TSOP-11 40.0mil package and 

a 1 K or 2K EEPROM in 8-pin TSSOP package on a 144-pin 

glass-epoxy substrate. Two 0.1 uF decoupling capacitors are 

mounted on the printed circuit board in parallel for each 

SDRAM. The KMM466S804AT is a Small Outline Dual In-line 

Memory Module and is intended for mounting into 144-pin 

edge connector sockets. 

Synchronous design allows precise cycle control with the use 

of system clock. 1/0 transactions are possible on every clock 

cycle. Range of operating frequencies, programmable laten

cies allows the same device to be useful for a variety of high 

bandwidth, high performance memory system applications. 

PIN CONFIGURATIONS (Front Side I Back Side) 
Pin Front Pin Back Pin Front Pin Back Pin Front 

1 Vss 2 Vss 51 DQ14 52 DQ46 95 DQ21 

3 DQO 4 DQ32 53 DQ15 54 DQ47 97 DQ22 

5 DQ1 6 DQ33 55 Vss 56 Vss 99 DQ23 

7 DQ2 8 DQ34 57 NC 58 NC 101 Voo 

9 DQ3 10 DQ35 59 NC 60 NC 103 A6 

11 Voo 12 Voo 105 AB 
13 DQ4 14 DQ36 Voltage Key 107 Vss 

15 DQ5 16 DQ37 109 A9 

17 DQ6 18 DQ38 61 CLKO 62 CKEO 111 A10/AP 

19 DQ7 20 DQ39 63 Voo 64 Voo 113 VDD 

21 Vss 22 Vss 65 RAS 66 CAS 115 DQM2 

23 DQMO 24 DQM4 67 WE 68 CKE1 117 DQM3 

25 DQM1 26 DQM5 69 cso 70 A12 119 Vss 

27 Voo 28 Voo 71 CS1 72 *A13 121 DQ24 

29 AO 30 A3 73 DU 74 CLK1 123 DQ25 

31 A1 32 A4 75 Vss 76 Vss 125 DQ26 

33 A2 34 AS 77 NC 78 NC 127 DQ27 

35 Vss 36 Vss 79 NC 80 NC 129 Voo 

37 DQ8 38 DQ40 81 Voo 82 Voo 131 DQ28 

39 DQ9 40 DQ41 83 DQ16 84 DQ48 133 DQ29 

41 DQ10 42 DQ42 85 DQ17 86 DQ49 135 DQ30 

43 DQ11 44 DQ43 87 DQ18 88 DQ50 137 DQ31 

45 Voo 46 Voo 89 DQ19 90 DQ51 139 Vss 

47 DQ12 48 DQ44 91 Vss 92 Vss 141 **SDA 

49 DQ13 50 DQ45 93 DQ20 94 DQ52 143 Voo 

FEATURE 

• Performance range 

KMM466S804AT-F8 

KMM466S804AT-FO 

KMM466S804AT-F2 

• Burst Mode Operation 

Max Freq. (Speed) 

125MHz (8ns) 

100MHz (10ns) 

83MHz (12ns) 

• Auto & Self Refresh Capability (4096 cycles I 64ms) 

• LVTTL compatible inputs and outputs 

• Single 3.3V±0.3V power supply 

• WCBR cycle with address key programs 

Latency (Access from column address) 

Burst Length (1, 2, 4, 8 & Full page) 

Data Scramble (Sequential & Interleave) 

• All inputs are sampled at the positive going edge of the 

system clock 

• Serial Presence Detect with EEPROM 

• PCB: Height{1,250mil), double sided component 

PIN NAMES 
Pin Back Pl if Name Function ::'' 

·.· 

,-, .. 
:..::.: cc_ 

96 DQ53 
AO-A12 Address Input (multiplexed) 

98 DQ54 

100 DQ55 

102 Voo 

104 A7 
106 BAO 

108 Vss 

110 *BA1 

112 A11 

114 Voo 

116 DQM6 

118 DQM7 

120 Vss 

122 DQ56 

124 DQ57 

126 DQ58 

128 DQ59 
130 Voo 

132 DQ60 

134 DQ61 

136 DQ62 

138 DQ63 

140 Vss 

142 **SCL 

144 Voo 

BAO Select Bank 

DQO-DQ63 Data Input/ Output 

CLKO - CLK1 Clock Input 

CKEO-CKE1 Clock Enable Input 

CSO-CS1 Chip Select Input 

RAS Row Address Storbe 

CAS Column Address Strobe 

WE Write Enable 

DQM0-7 DQM 

Voo Power Supply (3.3V) 

Vss Ground 

**SDA Serial Data 1/0 

**SCL Serial Clock 

DU Don' t use 

NC No Connection 

* These pins are not used in this module. 
** These pins should be NC in the system 

which does not support SPD. 

SAMSUNG ELECTRONICS CO., Ltd. reserves the right to change products and specifications without notice. 
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KMM466S804A T NEW JEDEC SDRAM MODULE 

PIN CONFIGURATION DESCRIPTION 

?·_t''l'l_L••· I ><············.····· "''Ille> 77 ·.· 
FZ~7 - .•. · : :: ......... •·· :. ., '~-, .... ;;:;.., 

>-. ~,w- ·.·.••·•·· > ··r >•·········~ :;.;;_ ......... t·•·. ·:•··.·:•.·.•. :-:: : £ :Z:i ·.· .·~. =· 
CLK System Clock Active on the positive going edge to sample, all inputs. 

cs Chip Select 
Disables or enables device operation by masking or enabling all inputs except 
CLK, CKE and DQM 

Masks system colck to freeze operation from the next clock cycle. 

CKE Clock Enable 
CKE should be enabled at least one cycle prior to new command. 
Disable input buffers for power down in standby. 
CKE should be enabled 1 CLK+tss prior to valid command. 

AO -A12 Address 
Row I column addresses are multiplexed on the same pins. 
Row address: RAO - RA12, column address: CAO - CA7 

BAO Bank Select Address 
Selects bank to be activated during row address latch time. 
Selects bank for read/write during column address latch time. 

RAS Row Address Strobe 
Latches row addresses on the positive going edge of the CLK with RAS low. 
Enables row access & precharge. 

CAS Column Address Strobe 
Latches column addresses on the positive going edge of the CLK with CAS low. 
Enables column access. 

WE Write Enable 
Enables write operation and row precharge. 
Latches data in starting from CAS, WE active. 

DQM0-7 Data Input/Output Mask 
Makes data output Hi-Z, tsHZ after the colck and masks the output. 
Blocks data input when DQM active. (Byte masking) 

DQo- 63 Data Input/Output Data inputs/outputs are multiplexed on the same pins. 

VooNss Power Supply/Ground Power and ground for the input buffers and the core logic. 

•1Mf111ii» 
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FUNCTIONAL BLOCK DIAGRAM 

CS1 
cso 

DQMO DQM4 c 

LDQM cs LDQM cs LDQM cs LDQM cs 
DQO DQO DQ32 DQO DQO 
DQ1 DQ1 DQ33 DQ1 DQ1 
DQ2 uo DQ2 U4 DQ34 DQ2 U2 DQ2 U6 
DQ3 DQ3 DQ35 c DQ3 DQ3 
DQ4 DQ4 DQ36 DQ4 DQ4 
DQ5 DQ5 DQ37 DQ5 DQ5 
DQ6 DQ6 DQ38" DQ6 DQ6 
DQ7 DQ7 DQ39 c DQ7 DQ7 

DQM1 c UDQM UDQM DQM5 ·· UDQM UDQM 

DQ8 DQ8 DQ8 DQ40 - DQ8 DQ8 
DQ9 DQ9 DQ9 DQ41 c DQ9 DQ9 

DQ10 DQ10 DQ10 DQ42 DQ10 DQ10 
DQ11 DQ11 DQ11 DQ43 DQ11 DQ11 
DQ12 DQ12 DQ12 DQ44 DQ12 DQ12 
DQ13 DQ13 DQ13 DQ45 DQ13 DQ13 
DQ14 DQ14 DQ14 DQ46 DQ14 DQ14 
DQ15 c DQ15 DQ15 DQ47 DQ15 DQ15 

DQM2 DQM6 

LDQM cs LDQM cs LDQM cs LDQM cs 
DQ16 ° DQO DQO DQO DQO 
DQ17 c DQ1 DQ1 DQ1 DQ1 
DQ18 c DQ2 U1 DQ2 U5 DQ2 U3 DQ2 U7 
DQ19 DQ3 DQ3 DQ3 DQ3 
DQ20 DQ4 DQ4 DQ4 DQ4 
DQ21 c DQ5 DQ5 DQ5 DQ5 
DQ22 c DQ6 DQ6 DQ6 DQ6 
DQ23 c DQ7 DQ7 DQ7 DQ7 

DQM3 UDQM UDQM DQM7' UDQM UDQM 

DQ8 DQ8 DQ8 DQ8 
DQ9 DQ9 DQ9 DQ9 
DQ10 DQ10 DQ10 DQ10 
DQ11 DQ11 DQ11 DQ11 
DQ12 DQ12 DQ12 DQ12 
DQ13 DQ13 DQ13 DQ13 
DQ14 DQ14 DQ14 DQ14 
DQ15 DQ15 DQ15 DQ15 

AO-An, BAO c .. SDRAM UO- U7 

RAS o .. SDRAM UO- U7 

CAS o .. SDRAM UO-U7 

WEC .. SDRAM UO-U7 

CKEO c .. SDRAM UO- U3 
10.Q '----L UO/U4 

CLK0/1 ~ U1
AJ

5 
CKE1 o .. SDRAM U4-U7 U2/U6 

10.Q U3/U7 

Voo o 1 1 .. 
Two 0.1 uF Capacitors 

To all SDRAMs 
I I per each SDRAM 

Vss o .. 

•11l111H1111' 589 
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ABSOLUTE MAXIMUM RATINGS 

I >L 2: > i -t·· / 
> > ./ _.:::·> / T 

.... ~·••:•:•:•:• ::/_:•:.::>::•::.:::::.:·:: .•:::•:- ~.; :;::_:·:: -<>< 
Voltage on any pin relative to Vss VIN, VOUT -1.0-4.6 v 
Voltage on Voo supply relative to Vss Voo, Vooa -1.0 -4.6 v 
Storage temperature TSTG -55 - +150 ·c 
Power dissipation Po 8 w 
Short circuit current los 50 mA 

Note: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are exceeded. 
Functional operation should be restricted to recommended operating condition. 
Exposure to higher than recommended voltage for extended periods of time could affect device reliability. 

DC OPERATING CONDITIONS AND CHARACTERISTICS 
Recommended operating conditions (Voltage referenced to Vss = OV, TA= 0 to 70°C) 

1~:'· - / ---:-. ·--·'-"·.: ~ }_ > I<:·- .;;;;;_.:/ --··--·.:•- •:>. -::••-/:_ ,; '~ >:·:- :.<:;.;:t/T 
I> ""'- <''"'· ±~i: >----'. ::::·:·•·:Z:i.::..•- :::::' .. •->·• I<··-

""' : 'YJ.1--· ---[L_ __ z:::ii•}:•:·.·: :_:-:_: <•·.l \i>b____>":2.'.__::_,:}::: 

Supply voltage Voo 3.0 3.3 3.6 v 
Input high votlage VIH 2.0 3.0 Voo+0.3 v 1 

Input low voltage VIL -0.3 0 0.8 v 2 

Output high voltage VOH 2.4 - - v loH =-2mA 

Output low voltage VOL - - 0.4 v loL = 2mA 

Input leakage current llL -40 - 40 uA 3 

Output leakage current IOL -10 - 10 uA 4 

Note : 1. V1H (max) = 4.6V AC for pulse width :::;; 1 Ons acceptable. 
2. VIL (min)= -1.5V AC for pulse width :::;; 1 Ons acceptable. 
3. Any input OV :::;; VIN :::;; Voo + 0.3V, all other pins are not under test= OV 
4. Dout is disabled, OV:::;; VouT :::;; Voo 

CAPACITANCE (TA= 25·c, t = 1MHz) 

Input capacitance (Ao - A12, BAO) CIN1 55 pF 

Input capacitance (RAS, CAS, WE) CIN2 55 pF 

Input capacitance (CKEO - CKE1) CIN3 35 pF 

Input capacitance (CLKO - CLK1) CIN4 40 pF 

Input capacitance (CSO - CS1) CINS 35 pF 

Input capacitance (DQMO - DOM?) CIN6 25 pF 

Data input/output capacitance (DQO - DQ63) CouT 25 pF 

•1.t:i:fl :m• 
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KMM466S804A T NEW JEDEC SDRAM MODULE 

DC CHARACTERISTICS 
(Recommended operating condition unless otherwise noted, TA= 0 to 70°C) 

· ·.·. · .· · · ·. < < > > 1 i < 1 > < ·····•.•···· < < > < ; ;;.,. < •, > < < • n_L 7 ' I • I >< 
"'c:.". ·"''< >1 ,.,, .... •.·••· ·······"'- ./ b;.Z~"-.x···> .. s::::c:'.L./· .,,,",., , 

Operating Current 
(One Bank Active) 

Precharge Standby Current 
in power-down mode 

Precharge Standby Current 
in non power-down mode 

Active Standby Current 
in power-down mode 

Active Standby Current 
in non power-down mode 
(One Bank Active) 

Operating Current 
(Burst Mode) 

Refresh Current 

Self Refresh Current 

lcc1 

lcc2P 

lcc2PS 

lce2N 

lcc2NS 

lcc3P 

lcc3PS 

lce3N 

lcc3NS 

ICC4 

Ices 

Ices 

Note : 1. Measured with outputs open. 

2. Refresh period is 64ms. 

•1Mfiiiii» 
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Burst Length =1 
tRc2tRc(min) 
loL= O mA 

CKES::V1L(max), tee= 15ns 

CKE & CLKS::V1L(max), tee= 00 

CKE2:V1H(min), CS2:V1H(min), tee= 15ns 
Input signals are changed one time during 30ns 

CKE2:V1H(min), CLKS::V1L(rnax), tee= oo 

Input signals are stable 

CKES::V1L(max), tee= 15ns 

CKE & CLKS::V1L(max), tee= oo 

CKE2:V1H(min), CS2:V1H(min), tee= 15ns 
Input signals are changed one time during 30ns 

CKE2:V1H(min), CLKS:V1L(max), tee= oo 

Input signals are stable 

IOL = 0 mA 
Page Burst 
2 Banks activated 
tcco = 2CLKs 

tRe2tRc(min) 

3 

2 

660 600 520 mA 

. 16 
mA 

16 

240 

mA 

160 

48 
mA 

48 

360 mA 

240 mA 

860 720 620 

mA 

640 600 560 

1,440 mA 2 

4 mA 
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AC OPERATING TEST CONDITIONS (Voo = 3.3V±0.3V, TA= o to 70°C) 

AC Input levels (VIHNIL) 2.4 / 0.4 v 
Input timing measurement reference level 1.4 v 
Input rise and fall time tr/tf=1/1 ns 

Output timing measurement reference level 1.4 v 
Output load condition See Fig. 2 

I 3.3V 

5 1200.Q 

f- VoH (DC) = 2.4V, IOH = -2mA 
Output 0)-----;1----- ------.. VoL (DC) = 0.4V, loL = 2mA Output o---([jifil~~t®IJID---f 

870!l 4 50pF l 50pF 

(Fig. 1) DC Output Load Circuit (Fig. 2) AC Output Load Circuit 

OPERATING AC PARAMETER (AC operating conditions unless otherwise noted) 

Row active to row active delay tRRD(min) 16 20 24 ns 

RAS to CAS delay tRCD(min) 20 24 26 ns 

Row precharge time tRP(min) 20 24 26 ns 

tRAS(min) 48 50 60 ns 
Row active time 

tRAS(max) 100 us 

@Operation tRC(min) 70 80 90 ns 
Row cycle time 

@Auto refresh tRFC(min) 80 80 90 ns 

Last data in to new col. address delay tCDL(min) CLK 

Last data in to row precharge tRDL(min) CLK 

Last data in to burst stop tBDL(min) CLK 

Col. address to col. address delay tcCD(min) CLK 

Number of valid CAS latency=3 2 

output data 
ea 

CAS latency=2 

Note: 1. The minimum number of clock cycles is determined by dividing the minimum time required with clock cycle time, 

and then rounding off to the next higher integer. 

2. Minimum delay is required to complete write. 

3. All parts allow every cycle column address change. 

4. In case of row precharge interrupt, auto precharge and read burst stop. 

5. A new command may be given tRFC after self refresh exit. 

•11!i'i Hliii' ELECTRONICS 
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AC CHARACTERISTICS (AC operating conditions unless otherwise noted) 

Refer to the individual component, not the whole module. 
I···.· 7 ~- .·•.· .. •.•.:. ~ 

-a 
7~ 1< -10 .•;;./ < •: : .• •:•· .. • 

Syrnbol ~ 

j> > ·.~,,.,. \ 
Min•·+· fv1a)( T Min :.c .. · c < L:.:.•·•··. < •• 

CAS latency=3 8 10 
CLK cycle time tee 1000 

CAS latency=2 12 13 

CLK to valid CAS latency=3 6 
output delay 

tsAe 
CAS latency=2 6 

Output data CAS latency=3 3 3 

hold time 
tOH 

CAS latency=2 3 3 

CLK high pulse width teH 3 3.5 

CLK low pulse width teL 3 3.5 

Input setup time tss 2 2.5 

Input hold time tsH 1 1 

CLK to output in Low-Z tSLZ 1 1 

CLK to output CAS latency=3 6 
in Hi-Z 

ts HZ 
CAS latency=2 6 

Note : 1. Parameters depend on programmed CAS latency. 

Max· 1 

1000 

7 

7 

7 

7 

2. If clock rising time is longer than 1 ns, (tr/2-0.5)ns should be added to the parameter. 

3. Assumed input rise and fall time (tr & tf)=1 ns. 

If tr & tf is longer than 1 ns, transient time compensation should be considered, 

i.e., [(tr+ tf)/2-1]ns should be added to the parameter. 

tt:!Miliii" 
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-12 
I U~it f Note 

Mirl 1 Mar I 

12 
1000 ns 1 

15 

8 
ns 1, 2 

8 

3 
ns 2 

3 

4 ns 3 

4 ns 3 

3 ns 3 

1 ns 3 

1 ns 2 

8 
ns 

8 
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FREQUENCY vs. AC PARAMETER RELATIONSHIP TABLE 

KMM466S804AT- F8 (Unit : number of clock) 

125MHz (8.0ns) 3 9 6 3 2 3 

100MHz (10.0ns) 3 7 5 2 2 2 

83MHz (12.0ns) 2 6 4 2 2 2 

75MHz (13.0ns) 2 6 4 2 2 2 

66MHz (15.0ns) 2 5 4 2 2 2 

KMM466S804AT- FO (Unit: number of clock) 

100MHz (10.0ns) 3 8 5 3 2 3 

83MHz (12.0ns) 3 7 5 2 2 2 

75MHz (13.0ns) 2 6 4 2 2 2 

66MHz (15.0ns) 2 6 4 2 2 2 

60MHz (16.?ns) 2 5 3 2 2 2 

KMM466S804AT- F2 (Unit: number of clock) 

83MHz (12.0ns) 3 8 5 3 2 3 

75MHz (13.0ns) 3 7 5 2 2 2 

66MHz (15.0ns) 2 6 4 2 2 2 

60MHz (16.?ns) 2 6 4 2 2 2 

50MHz (20.0ns) 2 5 3 2 2 2 

•111i'itill!I" ELECTRONICS 
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SIMPLIFIED TRUTH TABLE 

- ]("./ <.···· ·~··· ....... 
17"."t "}/ 

1>•···· 
T ;;. ·;::• IN°! 

···•·· ··········•·1••····•·>•··c.~~ 
Register Mode Register Set H x L L L L x OPCODE 1, 2 

Auto Refresh H 3 
H I--- L L L H x x t----

Entry L 3 
Refresh Self 

Refresh L H H H 3 
Exit L H x x t---

H x x x 3 

Bank Active & Row Addr. H x L L H H x v Row Address 

Read& Auto Precharge Disable L Column 4 
Column Address H x L H L H x v Address t----

Auto Precharge Enable H (Ao-A1) 4, 5 

Write& Auto Precharge Disable L Column 4 
Column Address H x L H L L x v Address t---

Auto Precharge Enable H (Ao-A1) 4, 5 

Burst Stop H x L H H L x x 6 

Bank Selection v L 
Precharge H x L L H L x x t---

Both Banks x H 

H x x x 
Clock Suspend or Entry H L x !-----! 

Active Power Down L v v v x 
i---

Exit L H x x x x x 
H x x x 

Entry H L x !-----! 
L H H H 

Precharge Power Down Mode x !-----! 
H x x x 

Exit L H x !-----! 

L v v v 
DQM H x v x 7 

H x x x 
No Operation Command H x x x 1--

L H H H 

(V=Valid, X=Don' t Care, H=Logic High, L=Logic Low) 

Note : 1. OP Code : Operand Code 

Ao - A12, BAo : Program keys. (@MRS) 

2. MRS can be issued only at both banks precharge state. 

A new command can be issued after 2 clock cycle of MRS. 

3. Auto refresh functions are as same as CBR refresh of DRAM. 

The automatical precharge without row precharge command is meant by "Auto". 

Auto/self refresh can be issued only at both banks precharge state. 

4. BAo : Bank select address. 

If "Low'' at read, write, row active and precharge, bank A is selected. 

If "High" at read, write, row active and precharge, bank B is selected. 

If A10/AP is "High" at row precharge, BAo is ignored and both banks are selected. 

5. During burst read or write with auto precharge, new read/write command can not be issued. 

Another bank read/write command can be issued after the end of burst. 

New row active of the assoiated bank can be issued at tRP after the end of burst. 

6. Burst stop command is valid at every burst length. 

7. DQM sampled at positive going edge of a CLK masks the data-in at the very CLK (Write DQM latency is 0), 

but makes Hi-Z state the data-out of 2 CLK cycles after. (Read DQM latency is 2) 

•J:l:iifilliiiP 
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PACKAGE DIMENSIONS 

0.16±0.039~---'--I 

(4.00± 0.10)1~--~~ 

0.13 
(3.30) 

0.150 Max 
(3.81 Max) 

0.04±0.0039 

(1.00±0.10) 

0.10 
(2.50) 

2.66 
(67.60) 

2.50 
(63.60) 

0.18 
(4.60) 

0.083 
(2.10) 

0.16±0.0039 
(4.00±0.10) 

0.06±0.0039 
(1.50±0.1) 

Detail Z 

Tolerances:± .005(.13) unless otherwise specified 

The used device is 4Mx16 SDRAM, TSOP 
SDRAM Part No.: KM416S4020AT 

tl:f:I: fi liiiiP 
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Units : Inches (millimeters) 

OJ 

cc 
~~ 
0 I() 
...... I() 

ci ~ 

2-r/J 0.07 
(1.80) 

2-R 0.078 Min 
(2.00 Min) 

0.024± 0.001 
(0.60±0.05) 

0.01 Max 

-+---=t='-"'f"-'='"'-="-=-=i=f (0.25 Max) 

~I ;~ 0.03 TYP 
(0.80 TYP) 

Detail Y 
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KMM466S824AT SCRAM SODIMM 
8Mx64 SDRAM SODIMM based on 4Mx16, 4Banks, 4K Refresh, 3.3V Synchronous DRAMs with SPD 

GENERAL DESCRIPTION 
The Samsung KMM466S824AT is a 8M bit x 64 Synchronous 

Dynamic RAM high density memory module. The Samsung 

KMM466S824AT consists of eight CMOS 4M x 16 bit with 

4banks Synchronous DRAMs in TSOP-11 400mil package and 

a 1 K or 2K EEPROM in 8-pin TSSOP package on a 144-pin 

glass-epoxy substrate. Two 0.1 uF decoupling capacitors are 

mounted on the printed circuit board in parellel for each 

SDRAM. The KMM466S824AT is a Small Outline Dual In-line 

Memory Module and is intended for mounting into 144-pin 

edge connector sockets. 

Synchronous design allows precise cycle control with the use 

of system clock. 1/0 transactions are possible on every clock 

cycle. Range of operating frequencies, programmable laten

cies allows the same device to be useful for a variety of high 

bandwidth, high performance memory system applications. 

PIN CONFIGURATIONS (Front Side I Back Side) 
Pin Front Pin Back Pin Front Pin Back Pin Front 

1 Vss 2 Vss 51 DQ14 52 DQ46 95 DQ21 

3 DQO 4 DQ32 53 DQ15 54 DQ47 97 DQ22 

5 DQ1 6 DQ33 55 Vss 56 Vss 99 DQ23 

7 DQ2 8 DQ34 57 NC 58 NC 101 Voo 

9 DQ3 10 DQ35 59 NC 60 NC 103 A6 

11 Voo 12 Voo 105 AB 
13 DQ4 14 DQ36 Voltage Key 107 Vss 

15 DQ5 16 DQ37 109 A9 

17 DQ6 18 DQ38 61 CLKO 62 CKEO 111 A10/AP 

19 DQ7 20 DQ39 63 Voo 64 Voo 113 VDD 

21 Vss 22 Vss 65 RAS 66 CAS 115 DQM2 

23 DQMO 24 DQM4 67 WE 68 CKE1 117 DQM3 

25 DQM1 26 DQM5 69 cso 70 *A12 119 Vss 

27 Voo 28 Voo 71 CS1 72 *A13 121 DQ24 

29 AO 30 A3 73 DU 74 CLK1 123 DQ25 

31 A1 32 A4 75 Vss 76 Vss 125 DQ26 

33 A2 34 A5 77 NC 78 NC 127 DQ27 
35 Vss 36 Vss 79 NC 80 NC 129 Voo 

37 DQ8 38 DQ40 81 Voo 82 VDD 131 DQ28 

39 DQ9 40 DQ41 83 DQ16 84 DQ48 133 DQ29 

41 DQ10 42 DQ42 85 DQ17 86 DQ49 135 DQ30 

43 DQ11 44 DQ43 87 DQ18 88 DQ50 137 DQ31 

45 Voo 46 Voo 89 DQ19 90 DQ51 139 Vss 
47 DQ12 48 DQ44 91 Vss 92 Vss 141 **SDA 

49 DQ13 50 DQ45 93 DQ20 94 DQ52 143 Voo 

FEATURE 
• Performance range 

KMM466S824AT-F8 

KMM466S824AT-FO 

KMM466S824AT-F2 

Max Freq. (Speed) 

125MHz (8ns) 

100MHz (10ns) 

83MHz (12ns) 

• Burst Mode Operation 

• Auto & Self Refresh Capability (4096 cycles/ 64ms) 

• LVTTL compatible inputs and outputs 

• Single 3.3V±0.3V power supply 

• WCBR cycle with address key programs 

Latency (Access from column address) 

Burst Length ( 1, 2, 4, 8 & Full page) 

Data Scramble (Sequential & Interleave) 

• All inputs are sampled at the positive going edge of the 

system clock 

• Serial Presence Detect with EEPROM 

• PCB: Height(1,250mil), double sided component 

Pin Back 

96 DQ53 

98 DQ54 

100 DQ55 

102 Voo 

104 A7 
106 BAO 
108 Vss 

110 BA1 
112 A11 

114 Voo 

116 DQM6 
118 DQM7 

120 Vss 

122 DQ56 

124 DQ57 

126 DQ58 

128 DQ59 
130 Voo 

132 DQ60 

134 DQ61 
136 DQ62 

138 DQ63 

140 Vss 

142 **SCL 

144 Voo 

PIN NAMES 
PinNarne Furtt'!tion>···· 

.... 
•· ...c. 

AO-A11 Address Input (multiplexed) 

BAO - BA1 Select Bank 

DQO-DQ63 Data Input I Output 

CLKO - CLK1 Clock Input 

CKEO-CKE1 Clock Enable Input 

CSO - CS1 Chip Select Input 

RAS Row Address Storbe 

CAS Column Address Strobe 

WE Write Enable 

DQM0-7 DQM 

Voo Power Supply (3.3V) 

Vss Ground 

**SDA Serial Data 1/0 

**SCL Serial Clock 

DU Don' t use 

NC No Connection 

* These pins are not used in this module. 
** These pins should be NC in the system 

which does not support SPD. 

SAMSUNG ELECTRON/CS CO., Ltd. reserves the right to change products and specifications without notice. 
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KMM466S824A T NEW JEDEC SDRAM MODULE 

PIN CONFIGURATION DESCRIPTION 
L g/7 7 ~:::::::::::(::.\'<:/ ''\:/ ::::.: 1:::::· :: : r•n<,.>:1 ;: :·:::: >:'. 

CLK System Clock Active on the positive going edge to sample all inputs. 

cs Chip Select 
Disables or enables device operation by masking or enabling all inputs except 
CLK, CKE and DQM 

Masks system colck to freeze operation from the next clock cycle. 

CKE Clock Enable 
CKE should be enabled at least one cycle prior to new command. 
Disable input buffers for power down in standby. 
CKE should be enabled 1 CLK+tss prior to valid command. 

AO -A11 Address 
Row I column addresses are multiplexed on the same pins. 
Row address : RAO - RA 11, column address : CAO - CA? 

BAO- BA1 Bank Select Address 
Selects bank to be activated during row address latch time. 
Selects bank for read/write during column address latch time. 

RAS Row Address Strobe 
Latches row addresses on the positive going edge of the CLK with RAS low. 
Enables row access & precharge. 

CAS Column Address Strobe 
Latches column addresses on the positive going edge of the CLK with CAS low. 
Enables column access. 

WE Write Enable 
Enables write operation and row precharge. 
Latches data in starting from CAS, WE active. 

DQM0-7 Data Input/Output Mask 
Makes data output Hi-Z, tsHZ after the colck and masks the output. 
Blocks data input when DQM active. (Byte masking) 

DQo- 63 Data Input/Output Data inputs/outputs are multiplexed on the same pins. 

VooNss Power Supply/Ground Power and ground for the input buffers and the core logic. 

•tMHiiii" ELECTRONICS 
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FUNCTIONAL BLOCK DIAGRAM 

CS1 
cso 

OOMO OOM4 

LOOM cs LOOM cs LOOM cs LOOM cs 
000 000 0032 000 000 
001 001 0033 001 001 
002 uo 002 U4 0034 002 U2 002 U6 
003 003 0035 c 003 003 
004 004 0036 004 004 
005 005 0037 005 005 
006 006 0038 r 006 006 
007 007 0039 r 007 007 

OOM1 c UOOM UOOM OOM5 UOOM UOOM 

008 008 0040 008 008 
009 009 0041 009 009 
0010 0010 0042 0010 0010 
0011 0011 0043 0011 0011 
0012 0012 0044 0012 0012 
0013 0013 0045 0013 0013 
0014 0014 0046 0014 0014 
0015 0015 0047 0015 0015 

OOM2 OOM6 

LOOM cs LOOM cs LOOM cs LOOM cs 
000 000 000 000 
001 001 001 001 
002 U1 002 us 002 U3 002 U7 
OQ3 003 OQ3 OQ3 
004 004 004 004 
OQ5 005 005 005 
OQ6 006 006 006 
OQ7 OQ7 007 007 

UOQM UOOM OQM7 c UOQM UOQM 

OQB OQB 0056 OQB OQB 
OQ9 009 0057 c 009 009 
0010 0010 0058 0010 0010 
0011 0011 0059 - 0011 0011 
0012 0012 0060 0012 0012 
0013 0013 0061 c 0013 0013 
0014 0014 0062, 0014 0014 
0015 0015 0063 0015 0015 

AO - An, BAO & 1 c ... SORAM UO - U7 

RAS c ... SORAM UO- U7 

CAS c ... SORAM UO- U7 

WED ... SORAM UO- U7 

CKEO o ... SORAM UO- U3 
10~UO/U4 

CKE1 o ... SORAM U4-U7 CLK0/1 ~U1/U5 U2/U6 

10.Q U3/U7 

Voo o I I ... 
Two 0.1 uF Capacitors 

To all SORAMs 
I I per each SORAM 

Vss o ... 

•11l111H11!1' 599 
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KMM466S824A T NEW JEDEC SDRAM MODULE 

ABSOLUTE MAXIMUM RATINGS 

Voltage on any pin relative to Vss VIN, VOUT -1.0 - 4.6 v 
Voltage on Yoo supply relative to Vss Voo, Vooa -1.0-4.6 v 
Storage temperature TSTG -55 - +150 

Power dissipation Po 8 w 
Short circuit current los 50 mA 

Note: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are exceeded. 
Functional operation should be restricted to recommended operating condition. 
Exposure to higher than recommended voltage for extended periods of time could affect device reliability. 

DC OPERATING CONDITIONS AND CHARACTERISTICS 
Recommended operating conditions (Voltage referenced to Vss = OV, TA= 0 to 70°C) 

[77 7 ~ J?aralnf!t~r qi .,:..:::::::;;>,:c:: :·:,·:'::: [ i:t•; 7< 1,·:·:·· ,.;.::cz::•.)7 I > ~-_;:;.; ? J'::',\::c,§ ,:-,::. ./ /.:·:···· ti.I ....... ---:- ?< 
l 2i::. ~·:::c:::::::_:.:::·, !>···.'~:·: ' __ ;:__::_:_::::_:.:fS:/· >: : :: J 2__::c_ ~-> > <~ l 

Supply voltage Voo 3.0 3.3 3.6 v 
Input high votlage VIH 2.0 3.0 Voo+0.3 v 1 

Input low voltage VIL -0.3 0 0.8 v 2 

Output high voltage VoH 2.4 - - v IOH =-2mA 

Output low voltage VOL - - 0.4 v loL =2mA 

Input leakage current Ill -40 - 40 uA 3 

Output leakage current IOL -10 - 10 uA 4 

Note : 1. V1H (max) = 4.6V AC for pulse width s 1 Ons acceptable. 
2. V1L (min)= -1.5V AC for pulse width s 10ns acceptable. 
3. Any input OV s VIN s Voo + 0.3V, all other pins are not under test= OV 
4. Dout is disabled, ovs VouT s Voo 

CAPACITANCE (TA=25°C,f=1MHz) 

Input capacitance (Ao -A11, BAO - BA1) CJN1 55 pF 

Input capacitance (RAS, CAS, WE) CIN2 55 pF 

Input capacitance (CKEO - CKE1) CIN3 35 pF 

Input capacitance (CLKO - CLK1) CJN4 40 pF 

Input capacitance (CSO - CS1) CIN5 35 pF 

Input capacitance (DQMO "- DQM7) CIN6 25 pF 

Data input/output capacitance (DQO - DQ63) CouT 25 pF 

rt11Mtiliii" ELECTRONICS 
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KMM466S824A T NEW JEDEC SDRAM MODULE 

DC CHARACTERISTICS 
(Recommended operating condition unless otherwise noted, TA= 0 to 70 "C) 

Operating Current 
(One Bank Active) 

Precharge Standby Current 
in power-down mode 

Precharge Standby Current 
in non power-down mode 

Active Standby Current 
in power-down mode 

Active Standby Current 
in non power-down mode 
(One Bank Active) 

Operating Current 
(Burst Mode) 

Refresh Current 

Self Refresh Current 

lcc1 

lcc2P 

lcc2PS 

lcc2N 

lcc2NS 

lcc3P 

lcc3PS 

lcc3N 

lcc3NS 

ICC4 

Ices 

Ices 

Note : 1. Measured with outputs open. 

2. Refresh period is 64ms. 

e11Mfiliii" 
ELECTRONICS 

L'..::c::::. ~::.CL'<·.::::.:::::'··> ::!:'.:':',·,: '___:;_C_]:· .~IJ.: ::I:': 1·.::::'::''.:.'f: I':.:·.:·,,·, .. 

Burst Length =1 
tRc2tRc(min) 
loL = O mA 

CKE::;;;VIL(max), tee= 15ns 

CKE & CLK::;;;VIL(max), tee= 00 

CKE2VIH(min), CS2VIH(min), tee= 15ns 
Input signals are changed one time during 30ns 

CKE2VtH(min), CLK::;;;VIL(max), tee= 00 

Input signals are stable 

CKE::.s;;V1L(max), tee= 15ns 

CKE & CLK::;;;VIL(max), tee= oo 

CKE2VIH(min), CS2VtH(min), tee= 15ns 
Input signals are changed one time during 30ns 

CKE2VtH(min}, CLK::;;;VIL(max), tee= 00 

Input signals are stable 

IOL = 0 mA 
Page Burst 
2 Banks activated 
tcco = 2CLKs 

tRc2tRc(min) 

3 

2 

660 

860 

640 

600 520 mA 

16 
mA 

16 

240 

mA 

160 

48 
mA 

48 

360 mA 

240 mA 

720 620 

mA 

600 560 

1,440 mA 2 

4 mA 
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KMM466S824A T NEW JEDEC SCRAM MODULE 

AC OPERATING TEST CONDITIONS (Voo= 3.3V±0.3V, TA=Oto70°C) 

[/) TIJ<.••/;;;;. <> <> < .:.•. ·. . . J .......... ··> 
~un1r<2·•·< i:.:.:::.:•••:><:: ............ >>>< :.1 

·········· 
AC Input levels (VIHNIL) 

Input timing measurement reference level 

Input rise and fall time 

Output timing measurement reference level 

Output load condition 

I' 3.3V 

3 1200.Q 

f VoH (DC) = 2.4V, IOH = -2mA 
Output 0 ' ___ t ____ ------~ VoL (DC) = 0.4V, IOL = 2mA 

8700.y 50pF 

(Fig. 1) DC Output Load Circuit 

2.4 /0.4 

1.4 

tr/tf=1/1 

1.4 

See Fig. 2 

v 
v 
ns 

v 

J Vtt•1.4V 

< 50.Q 

Output o--([fil[4%Q~l@]&JD-1 l 50pF 

(Fig. 2) AC Output Load Circuit 

OPERA TING AC PARAMETER (AC operating conditions unless otherwise noted) 

Row active to row active delay tRRD(min) 16 20 24 ns 

RAS to CAS delay tRCD(min) 20 24 26 ns 

Row precharge time tRP(min) 20 24 26 ns 

tRAS(min) 48 50 60 ns 
Row active time 

tRAS(max) 100 us 

@Operation tRC(min) 70 80 90 ns 
Row cycle time 

@Auto refresh tRFC(min) 80 80 90 ns 1, 5 

Last data in to new col. address delay tCDL(min) CLK 2 

Last data in to row precharge tRDL(min) CLK 2 

Last data in to burst stop tBDL(min) CLK 2 

Col. address to col. address delay tCCD(min) CLK 3 

Number of valid CAS latency=3 2 

output data 
ea 4 

CAS latency=2 

Note : 1. The minimum number of clock cycles is determined by dividing the minimum time required with clock cycle time, 

and then rounding off to the next higher integer. 

2. Minimum delay is required to complete write. 

3. All parts allow every cycle column address change. 

4. In case of row precharge interrupt, auto precharge and read burst stop. 

5. A new command may be given tRFC after self refresh exit. 

dt.i:Hliii*' 
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KMM466S824A T NEW JEDEC SDRAM MODULE 

AC CHARACTERISTICS (AC operating conditions unless otherwise noted) 

Refer to the individual component, not the whole module. 

f J) ,.. .... . .2t. < > . ? • ) F . > j IJ• f>/· .. >•<<••• I T. ~-
./ /········· \ ,.. > < :1 .;:::. ;::::;. ... .- .. . > .... 

I /<.•••• 
'.•;:;, .. j/ 

IL. 2 j-->2········ jE ± .::::::. > /I 
····• 

CAS latency=3 8 10 
CLK cycle time tee 1000 

CAS latency=2 12 13 

CLK to valid CAS latency=3 6 
output delay 

tSAe 
CAS latency=2 6 

Output data CAS latency=3 3 3 

hold time 
tOH 

CAS latency=2 3 3 

CLK high pulse width teH 3 3.5 

CLK low pulse width tCL 3 3.5 

Input setup time tss 2 2.5 

Input hold time tSH 1 1 

CLK to output in Low-Z tsLZ 1 1 

CLK to output CAS latency=3 6 

in Hi-Z 
tSHZ 

CAS latency=2 6 

Note : 1. Parameters depend on programmed CAS latency. 

... 
Ou ...... ·i/i 

M::IY>J 

1000 

7 

7 

7 

7 

2. If clock rising time is longer than 1 ns, (tr/2-0.5)ns should be added to the parameter. 

3. Assumed input rise and fall time (tr & tf)=1 ns. 

If tr & tf is longer than 1 ns, transient time compensation should be considered, 

i.e., [(tr+ tf)/2-1]ns should be added to the parameter. 

4J:f:I: fjlJWP 
ELECTRONICS 

> --- > 127() I .r.T I<.:.\ 
J.Jj•t. \ filjlt ····· llllif1••·• 

) ~~.< 

12 
1000 ns 1 

15 

8 
ns 1, 2 

8 

3 
ns 2 

3 

4 ns 3 

4 ns 3 

3 ns 3 

1 ns 3 

1 ns 2 

8 
ns 

8 
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FREQUENCY vs. AC PARAMETER RELATIONSHIP TABLE 

KMM466S824AT- F8 (Unit : number of clock) 

125MHz (8.0ns) 3 9 6 3 2 3 

100MHz (10.0ns) 3 7 5 2 2 2 

83MHz (12.0ns) 2 6 4 2 2 2 

75MHz (13.0ns) 2 6 4 2 2 2 

66MHz (15.0ns) 2 5 4 2 2 2 

KMM466S824AT- FO (Unit : number of clock) 

··•<> . . L >?-! .> l> .. s~s~_--i tRc tRAs 
•· 

·• tRRD 
.................... ·. 

lR[)l..····· tRP I tRco ... tcco -'--'- I tc;oLd > < ~ 

> ·> ·2 .... 1 ...... ::____··L_ 80ns 50115 24ils 20ns 24ns 1ons 1 ""'"1pns 10ns 
~ ~····· ~ 

100MHz (10.0ns) 3 8 5 3 2 3 1 

83MHz (12.0ns) 3 7 5 2 2 2 

75MHz (13.0ns) 2 6 4 2 2 2 

66MHz (15.0ns) 2 6 4 2 2 2 

60MHz (16.?ns) 2 5 3 2 2 2 

KMM4665824AT- F2 (Unit: number of clock) 

83MHz (12.0ns) 3 8 5 3 2 3 

75MHz (13.0ns) 3 7 5 2 2 2 

66MHz (15.0ns) 2 6 4 2 2 2 

60MHz (16.?ns) 2 6 4 2 2 2 

50MHz (20.0ns) 2 5 3 2 2 2 

tlllf: f1 'iii" ELECTRONICS 
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SIMPLIFIED TRUTH TABLE 

""' :·:<<. •:.. ~:::::: _()</ : /. I< .T .. I tL:L ;/I ~·· ........ ;; ·2ec.,w1> > )< 

·•······ 
,. 

····:.::· :.':. <----2 :: <?}) .• ? ••••• ··~~·•""' !••·· .... ;:~; l/T I kTTi 1'-"E•••• i ·~ <jj'~l '''77t ?'~·.-.· ,:::_•: 

Register Mode Register Set H x L L L L x OPCODE 1, 2 

Auto Refresh H 3 
H ._ L L L H x x t-----1 

Entry L 3 
Refresh Self 

Refresh L H H H 3 
Exit L H x x t-----1 

H x x x 3 

Bank Active & Row Addr. H x L L H H x v Row Address 

Read & Auto Precharge Disable L Column 4 
H x L H L H x v Address f---Column Address 

Auto Precharge Enable H (Ao-A7) 4, 5 

Write & Auto Precharge Disable L Column 4 
Column Address H x L H L L x v Address t---

Auto Precharge Enable H (Ao-A1) 4, 5 

Burst Stop H x L H H L x x 6 

Bank Selection v L 
Precharge H x L L H L x x t---

All Banks x H 

H x x x 
Clock Suspend or Entry H L x !-----

Active Power Down 
L v v v x 

I---
Exit L H x x x x x 

H x x x 
Entry H L x I---

L H H H 
Precharge Power Down Mode x t---

H x x x 
Exit L H x I---

L v v v 
DQM H x v x 7 

H x x x 
No Operation Command H x x x ~ 

L H H H 

(V=Valid, X=Don' t Care, H=Logic High, L=Logic Low) 

Note : 1. OP Code : Operand Code 

Ao - A11 & BAo - BA1 : Program keys. (@MRS) 
2. MRS can be issued only at all banks precharge state. 

A new command can be issued after 2 clock cycles of MRS. 
3. Auto refresh functions are as same as CBR refresh of DRAM. 

The automatical precharge without row precharge command is meant by "Auto". 

Auto/self refresh can be issued only at all banks precharge state. 

4. BAo - BA1 : Bank select addresses. 
If both BAo and BA1 are "Low" at read, write, row active and precharge, bank A is selected. 
If both BAo is "Low'' and BA1 is "High" at read, write, row active and precharge, bank B is selected. 

If both BAo is "High" and BA1 is "Low'' at read, write, row active and precharge, bank C is selected. 
If both BAo and BA1 are "High" at read, write, row active and precharge, bank D is selected. 

If A10/AP is "High" at row precharge, BAo and BA1 is ignored and all banks are selected. 
5. During burst read or write with auto precharge, new read/write command can not be issued. 

Another bank read/write command can be issued after the end of burst. 

New row active of the assoiated bank can be issued at tRP after the end of burst. 

6. Burst stop command is valid at every burst length. 
7. DQM sampled at positive going edge of a CLK and masks the data-in at the very CLK (Write DOM latency is 0), 

but makes Hi-Z state the data-out of 2 CLK cycles after. (Read DQM latency is 2) 

ttMH1flltP 
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PACKAGE DIMENSIONS 

0.16±0.039_,___---<---.._I 
(4.00 ± 0.1 O)'~-..,.-.-...... --r-'I 

N C! 
ci ~ 

0.13 
(3.30) 

0.15 
(3.70) 

0 

0.150 Max 
(3.81 Max) 

0.04±0.0039 
(1.00±0.10) 

0.10 
(2.50) 

NEW JEDEC SDRAM MODULE 

2.66 
(67.60) 

2.50 
(63.60) 

0.18 
(4.60) 

0.083 
(2.10) 

0.16±0.0039 
(4.00±0.10) 

0.06±0.0039 
(1.50±0.1) 

c '2 
~ ~ 
0 LO _. LO 

ci d.. 

Units : Inches (millimeters) 

2-¢0.07 
(1.80) 

2-R 0.078 Min 
(2.00 Min) 

0.024±0.001 
(0.60 ± 0.05) 

0.01 Max 

-J--=i=-=:i=-==-=:.=-=_[ (0.25 Max) 

~I I~ 0.03 TYP 
(0.80TYP) 

Detail Z Detail Y 

Tolerances:± .005(.13) unless otherwise specified 

The used device is 4Mx16 SDRAM, TSOP 
SDRAM Part No.: KM416S4030AT 

dJ"'fjliiliP 
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KMM466S804A T2 NEW JEDEC SDRAM MODULE 

KMM466S804A T2 SDRAM SODIMM 
8Mx64 SD RAM SODIMM based on 4Mx16, 2Banks, 4K Refresh, 3.3V Synchronous DRAMs with SPD 

GENERAL DESCRIPTION 

The Samsung KMM466SB04AT2 is a BM bit x 64 Synchronous 

Dynamic RAM high density memory module. The Samsung 

KMM466SB04AT2 consists of eight CMOS 4M x 16 bit with 

2banks Synchronous DRAMs in TSOP-11 400mil package and a 

1Kor2K EEPROM in B-pin TSSOP package on a 144-pin glass

epoxy substrate. Two 0.1 uF decoupling capacitors are mounted 

on the printed circuit board in parellel for each SDRAM. The 

KMM466SB04AT2 is a Small Outline Dual In-line Memory Mod

ule and is intended for mounting into 144-pin edge connector 

sockets. 

Synchronous design allows precise cycle control with the use of 

system clock. 1/0 transactions are possible on every clock cycle. 

Range of operating frequencies, programmable latencies allows 

the same device to be useful for a variety of high bandwidth, 

high performance memory system applications. 

PIN CONFIGURATIONS (Front Side I Back Side) 
Pin Front Pin Back Pin Front Pin Back Pin Front 

1 Vss 2 Vss 51 D014 52 D046 95 D021 

3 DOO 4 D032 53 D015 54 D047 97 D022 

5 D01 6 D033 55 Vss 56 Vss 99 D023 

7 D02 8 D034 57 NC SB NC 101 Voo 

9 D03 10 D035 59 NC 60 NC 103 A6 

11 Voo 12 Voo 105 AB 

13 D04 14 D036 Voltage Key 107 Vss 

15 DOS 16 D037 109 A9 

17 D06 1B D03B 61 CLKO 62 CKEO 111 A10/AP 

19 D07 20 D039 63 Voo 64 Voo 113 Voo 

21 Vss 22 Vss 65 RAS 66 CAS 115 DOM2 

23 DOMO 24 DOM4 67 WE 6B CKE1 117 DOM3 

25 DOM1 26 DOMS 69 cso 70 A12 119 Vss 

27 Voo 2B Voo 71 CS1 72 *A13 121 D024 

29 AO 30 A3 73 DU 74 CLK1 123 D025 

31 A1 32 A4 75 Vss 76 Vss 125 D026 

33 A2 34 AS 77 NC 7B NC 127 D027 
35 Vss 36 Vss 79 NC BO NC 129 VDD 

37 DOB 3B D040 B1 VDD B2 VDD 131 D02B 

39 D09 40 D041 B3 D016 B4 D04B 133 D029 

41 D010 42 D042 BS D017 B6 D049 135 DQ30 

43 D011 44 D043 B7 DQ1B BB DOSO 137 D031 

45 VDD 46 VDD B9 D019 90 D051 139 Vss 
47 D012 4B D044 91 Vss 92 Vss 141 **SDA 

49 D013 50 D045 93 D020 94 D052 143 Voo 

FEATURE 

• Performance range 

Max Freq. (Speed) 

KMM466SB04AT2-FB 125MHz (Bns) 

KMM466SB04AT2-FO 100MHz (10ns) 

KMM466SB04AT2-F2 B3MHz (12ns) 

• Burst Mode Operation 

• Auto & Self Refresh Capability (4096 cycles/ 64ms) 

• LVTTL compatible inputs and outputs 

• Single 3.3V±0.3V power supply 

• WCBR cycle with address key programs 

Latency (Access from column address) 

Burst Length (1, 2, 4, B & Full page) 

Data Scramble (Sequential & Interleave) 

• All inputs are sampled at the positive going edge of the 

system clock 

• Serial Presence Detect with EEPROM 

• PCB: Height{1,150mil), double sided component 

PIN NAMES 
Pin Back PinName-"-··•· t=unction •· -"-

96 D053 
AO -A12 Address Input (multiplexed) 

9B D054 

100 DQ55 

102 Voo 

104 A7 
106 BAO 

10B Vss 

110 *BA1 

112 A11 

114 Voo 

116 DOM6 
11B DOM7 

120 Vss 

122 DQ56 

124 DQ57 

126 DQSB 

12B DQ59 

130 Voo 

132 D060 

134 DQ61 

136 DQ62 

13B DQ63 

140 Vss 
142 ""SCL 

144 Voo 

BAO Select Bank 

DOO- D063 Data Input I Output 

CLKO - CLK1 Clock Input 

CKEO-CKE1 Clock Enable Input 

CSO - CS1 Chip Select Input 

RAS Row Address Storbe 

CAS Column Address Strobe 

WE Write Enable 

DOM0-7 DQM 

Voo Power Supply (3.3V) 

Vss Ground 

**SDA Serial Data 1/0 

**SCL Serial Clock 

DU Don' t use 

NC No Connection 

* These pins are not used in this module. 
** These pins should be NC in the system 

which does not support SPD. 

SAMSUNG ELECTRONICS CO., Ltd. reserves the right to change products and specifications without notice. 
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KMM466S804A T2 NEW JEDEC SDRAM MODULE 

PIN CONFIGURATION DESCRIPTION 

.. / ...... <E . ) ....... >·<· . / > ·>····.·/.···· 
<>• ...... > ... >· <·•·············· 

CLK System Clock Active on the positive going edge to sample all inputs. 

cs Chip Select 
Disables or enables device operation by masking or enabling all inputs except 
CLK, CKE and DQM 

Masks system colck to freeze operation from the next clock cycle. 

CKE Clock Enable 
CKE should be enabled at least one cycle prior to new command. 
Disable input buffers for power down in standby. 
CKE should be enabled 1 CLK+tss prior to valid command. 

AO -A12 Address 
Row I column addresses are multiplexed on the same pins. 
Row address: RAO - RA12, column address: CAO - CA7 

BAO Bank Select Address 
Selects bank to be activated during row address latch time. 
Selects bank for read/write during column address latch time. 

RAS Row Address Strobe 
Latches row addresses on the positive going edge of the CLK with RAS low. 
Enables row access & precharge. 

CAS Column Address Strobe 
Latches column addresses on the positive going edge of the CLK with CAS low. 
Enables column access. 

WE Write Enable 
Enables write operation and row precharge. 
Latches data in starting from CAS, WE active. 

DQM0-7 Data Input/Output Mask 
Makes data output Hi-Z, tsHz after the colck and masks the output. 
Blocks data input when DQM active. (Byte masking) 

DQo- 63 Data Input/Output Data inputs/outputs are multiplexed on the same pins. 

VooNss Power Supply/Ground Power and ground for the input buffers and the core logic. 

•7:!:i:fi @IP 
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FUNCTIONAL BLOCK DIAGRAM 

CS1 0----------------------------------~ 
CSOo--------------+-------------~ 

OOMOo----.---+----~ 

LOOM CS 

000 

LOOM CS 
000 

001 001 
002 uo 002 U4 
003 003 
004 004 
005 005 
006 006 
007 007 

UOOM UOOM 

008 008 
009 009 
0010 0010 
0011 0011 
0012 0012 
0013 0013 
0014 0014 
0015 0015 

LOOM CS 

000 

LOOM CS 
000 

001 001 
002 U1 002 us 

OOM3 ' 
0024 
0025 
0026 
0027 
0028 
0029 
0030, 
0031 ( 

003 
004 
005 
006 
007 

UOOM 

008 
009 
0010 
0011 
0012 
0013 
0014 
0015 

003 
004 
005 
006 
007 

UOQM 
OQ8 
OQ9 
OQ10 
OQ11 
OQ12 
OQ13 
OQ14 
OQ15 

AO - An, BAO cr------1 ... • SORAM UO - U7 

RAS c ... SORAM UO - U7 

CAS c ... SORAM UO - U7 

WE c ... SORAM UO - U7 

CKEO c>-----... SORAM UO - U3 

CKE1 o ... SORAM U4 - U7 

Voo o-___,1-----1---------• 
Two 0.1 uF Capacitors 

I I per each SORAM 
Vsso~-~~t--~~>-----------• 

•1i'i'i tiliii, 
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To all SORAMs 

OQ32 
OQ33 -
OQ34 
OQ35 
OQ36 
DQ37 
OQ38 
0039 

OQM5 
OQ40 c 

OQ41 
0042 c 
0043 
OQ44 r 

0045 o 

OQ46 
0047 

OQ48 
0049 
OQ50 
OQ51 
OQ52 
OQ53 
OQ54 
0055 

OQM7 
0056 
0057 
OQ58 
0059 
0060 
0061 
0062 
0063 

LOQM CS 
OQO 
OQ1 
OQ2 U2 
003 
OQ4 
OQ5 
OQ6 
OQ7 

UOQM 
OQ8 
OQ9 
OQ10 
OQ11 
OQ12 
OQ13 
OQ14 
OQ15 

LOQM CS 
000 
OQ1 
OQ2 U3 
OQ3 
OQ4 
OQ5 
OQ6 
OQ7 

UOQM 
008 
OQ9 
OQ10 
OQ11 
OQ12 
OQ13 
OQ14 
OQ15 

LOQM CS 
000 
001 
002 U6 
003 
004 
005 
006 
007 

UOQM 

008 
009 
0010 
0011 
0012 
0013 
0014 
0015 

LOQM CS 
000 
001 
002 U7 
003 
004 
005 
006 
007 

UOQM 

008 
009 
0010 
0011 
0012 
0013 
0014 
0015 

10.Q UO/U1 

CLK0/1 ~U4JU5 
U2/U3 

10.Q U6/U7 
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ABSOLUTE MAXIMUM RATINGS 

Voltage on any pin relative to Vss VIN, VOUT -1.0-4.6 v 
Voltage on Voo supply relative to Vss Voo, VDDQ -1.0 - 4.6 v 
Storage temperature TSTG -55 - +150 

Power dissipation Po 8 w 
Short circuit current los 50 mA 

Note: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are exceeded. 
Functional operation should be restricted to recommended operating condition. 
Exposure to higher than recommended voltage for extended periods of time could affect device reliability. 

DC OPERATING CONDITIONS AND CHARACTERISTICS 
Recommended operating conditions (Voltage referenced to Vss = OV, TA= 0 to 70°C) 

~ -- --- P~f~T~ter 
I $Y'l'ri~(>I 

I··•······ 
Mhi ·•· Typ Max ...::.. .. Ullit .. 

······· 
Note 

_:_;.;_..:,. L...:.. :..... 

----

. 

Supply voltage Voo 3.0 3.3 3.6 v 
Input high votlage VIH 2.0 3.0 Voo+0.3 v 
Input low voltage VIL -0.3 0 0.8 v 2 

Output high voltage VoH 2.4 v loH = -2mA 

Output low voltage VOL 0.4 v loL = 2mA 

Input leakage current Ill -40 40 uA 3 

Output leakage current IOL -10 10 uA 4 

Note : 1. V1H (max) = 4.6V AC for pulse width :$; 1 Ons acceptable. 
2. VIL (min)= -1.5V AC for pulse width :$; 10ns acceptable. 
3. Any input OV :$; VIN ::;;; Voo + 0.3V, all other pins are not under test= OV 
4. Dout is disabled, OV::;;; VouT :$; Voo 

CAPACITANCE (TA= 25°C, t= 1MHz) 

Input capacitance (Ao - A12, BAO) CIN1 55 pF 

Input capacitance (RAS, CAS, WE) CIN2 55.,.. pF 

Input capacitance (CKEO - CKE1) CIN3 35 pF 

Input capacitance (CLKO - CLK1) CIN4 40 pF 

Input capacitance (CSO - CS1) CINS 35 pF 

Input capacitance (DQMO - DQM7) CIN6 25 pF 

Data input/output capacitance (DQO - DQ63) COUT 25 pF 

•1M"iiii» 
ELECTRONICS 
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KMM466S804A T2 NEW JEDEC SDRAM MODULE 

DC CHARACTERISTICS 
(Recommended operating condition unless otherwise noted, TA= 0 to 70°C) 

F --- -> /'. .. ··. ·:/ < ... •::: >: 
l·•.;;. ........ ,. I> 

+ .·en·········. <i I IL<··><. ••.•.•.. •.•::. < < ·:•: 

Operating Current 
lcc1 

(One BankActive) 

Precharge Standby Current lcc2P 

in power-down mode lcc2PS 

lcc2N 
Precharge Standby Current 
in non power-down mode 

lcc2NS 

Active Standby Current lcc3P 

in power-down mode lcc3PS 

Active Standby Current lcc3N 

in non power-down mode 
(One Bank Active) lcc3NS 

Operating Current 
ICC4 

(Burst Mode) 

Refresh Current ICC5 

Self Refresh Current Ices 

Note : 1. Measured with outputs open. 

2. Refresh period is 64ms. 

rttMfriil" 
ELECTRONICS 

•••• . .. 

............ :;,,., .. ·.·•:·· CAS 
I ::•·~ ·::·: Laten¢y 
I.:···: . / .. ::·:: ./ .•.·:·.•··· ( • / .. / > / ·. :·• ••· ·• ... : \ / :•. 

Burst Length =1 
tRc2tRc(min) 
loL= O mA 

CKES:V1L(max), tee= 15ns 

CKE & CLKS:V1L(max), tee= oo 

CKE2VIH(min), CS2V1H(min), tee= 15ns 
Input signals are changed one time during 30ns 

CKE2VIH(min), CLKS:V1L(max), tee= 00 

Input signals are stable 

CKES:V1L(max), tee= 15ns 

CKE & CLKS:V1L(max), tee= 00 

CKE2VIH(min), CS2V1H(min), tee= 15ns 
Input signals are changed one time during 30ns 

CKE2V1H(min), CLKS:V1L(max), tee= 00 

Input signals are stable 

loL = O mA 3 
Page Burst 
2 Banks activated 

2 tcco = 2CLKs 

tRCZtRc(min) 

CKES:0.2V 

V~r~i()n• ...... ·. Unit 1 Note 
.: .... ~BL• ... ~10 ~12 

660 600 520 mA 1 

16 
mA 

16 

240 

mA 

160 

48 
mA 

48 

360 mA 

240 mA 

860 720 620 

mA 1 

640 600 560 

1,440 mA 2 

4 mA 
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KMM466S804A T2 NEW JEDEC SDRAM MODULE 

AC OPERA TING TEST CONDITIONS (Voo = 3.3V±0.3V, TA= o to 70°C) 

.. < .... / ..... } ~ ··<>< ............. ::...:.::::....: ..... 
) I: .. /,<< .:.:: .. ::::.:: .... :.<>.:..'. )> .<( .... <••/. 

AC Input levels (VIHNIL) 

Input timing measurement reference level 

Input rise and fall time 

Output timing measurement reference level 

Output load condition 

3.3V 

1200.Q 

VoH (DC) = 2.4V, IOH = -2mA 
Output o-----4------- - - - - - - .. VOL (DC) = 0.4V, IOL = 2mA 

870Q450pF 

(Fig. 1) DC Output Load Circuit 

. ... 
2.4 / 0.4 

1.4 

tr/tf=1/1 

1.4 

See Fig. 2 

Output 

./ 

OPE~TING AC PARAMETER (AC operating conditions unless otherwise noted) 

Row active to row active delay tRRD(min) 16 20 

RAS to CAS delay tRCD(min) 20 24 

Row precharge time tRP(min) 20 24 

tRAS(min) 48 50 
Row active time 

tRAS(max) 100 

@Operation tRC(min) 70 80 
Row cycle time 

@Auto refresh tRFC(min) 80 80 

Last data in to new col. address delay tCDL(min) 

Last data in to row precharge tROL(min) 

Last data in to burst stop tBDL(min) 

Col. address to col. address delay tCCD(min) 

Number of valid CAS latency=3 2 

output data CAS latency=2 

...... :...:<..: ......... 
..... 

>/. \ 

v 
v 
ns 

v 

Vtt=1.4V 

50.Q 

l 50pF 

(Fig. 2) AC Output Load Circuit 

24 ns 

26 ns 

26 ns 

60 ns 

us 

90 ns 

90 ns 1, 5 

CLK 2 

CLK 2 

CLK 2 

CLK 3 

ea 4 

Note : 1. The minimum number of clock cycles is determined by dividing the minimum time required with clock cycle time, 

and then rounding off to the next higher integer. 

2. Minimum delay is required to complete write. 

3. All parts allow every cycle column address change. 

4. In case of row precharge interrupt, auto precharge and read burst stop. 

5. A new command may be given tRFC after self refresh exit. 

d!i'ifiliii" ELECTRONICS 

'612 



KMM466S804A T2 NEW JEDEC SCRAM MODULE 

AC CHARACTERISTICS (AC operating conditions unless otherwise noted) 

Refer to the individual component, not the whole module. 
...,,,. --,-:-

•··•···•·•· ~ .•....•.• .---. 1} /? •... ··\ ·• >.i ·····. .•• • > IL><•> - __±~ •.•.....••••.•. > ·q~ x f •. •• ~1 
() ~LI > .:o:b~= 

·······.·••_·•>L ----- ·2 < < •/• ·········• / i 
I) ~........ ••I I )i11: ,•·.· •• • .fL> • ./ . .;.;; ./•···· <.Mi~ •.•.. . . . . . . cc_ ~ I·. . •• .l:'·••c·•·>·•• 

CAS latency=3 8 10 
CLK cycle time tee 1000 1000 

CAS latency=2 12 13 

CLK to valid CAS latency=3 6 7 
output delay 

tsAe 
CAS latency=2 6 7 

Output data CAS latency=3 3 3 

hold time 
tOH 

CAS latency=2 3 3 

CLK high pulse width teH 3 3.5 

CLK low pulse width tel 3 3.5 

Input setup time tss 2 2.5 

Input hold time tsH 1 1 

CLK to output in Low-Z tsLZ 1 1 

CLK to output CAS latency=3 6 7 
in Hi-Z 

tSHZ 
CAS latency=2 6 7 

Note : 1. Parameters depend on programmed CAS latency. 

2. If clock rising time is longer than 1ns, (tr/2-0.5)ns should be added to the parameter. 

3. Assumed input rise and fall time (tr & tf)=1 ns. 

If tr & tf is longer than 1 ns, transient time compensation should be considered, 

i.e., [(tr+ tf)/2-1]ns should be added to the parameter. 

ttm'if11iil$ 
ELECTRONICS 

.. " ... 
L Min 

12 

15 

3 

3 

4 

4 

3 

1 

1 

~> ······· 
· ..... .... 

·.• t.•Note 
Mal(···•.· I•• ··l k cc I. .··..::c. 

1000 ns 1 

8 
ns 1, 2 

8 

ns 2 

ns 3 

ns 3 

ns 3 

ns 3 

ns 2 

8 
ns 

8 
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FREQUENCY vs. AC PARAMETER RELATIONSHIP TABLE 

KMM466S804AT2- F8 (Unit: number of clock) 

125MHz (8.0ns) 3 9 6 3 2 3 

100MHz (10.0ns) 3 7 5 2 2 2 

83MHz (12.0ns) 2 6 4 2 2 2 

75MHz (13.0ns) 2 6 4 2 2 2 

66MHz (15.0ns) 2 5 4 2 2 2 

KMM466S804AT2- FO (Unit: number of clock) 

100MHz (10.0ns) 3 8 5 3 2 3 

83MHz (12.0ns) 3 7 5 2 2 2 

75MHz (13.0ns) 2 6 4 2 2 2 

66MHz (15.0ns) 2 6 4 2 2 2 

60MHz (16.?ns) 2 5 3 2 2 2 

KMM466S804AT2-F2 (Unit: number of clock) 

83MHz (12.0ns) 3 8 5 3 2 3 

75MHz (13.0ns) 3 7 5 2 2 2 

66MHz (15.0ns) 2 6 4 2 2 2 

60MHz (16.?ns) 2 6 4 2 2 2 

50MHz (20.0ns) 2 5 3 2 2 2 

dfafiliil$ 
ELECTRONICS 
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KMM466S804A T2 NEW JEDEC SDRAM MODULE 

SIMPLIFIED TRUTH TABLE 
,::,: {(·/···········- :<::, .::I. >/: <r / ,}· 

1.•• TI_Ll___> 
·:I: 1::: ,,~ .. ::: ,,,, ........... 

2>< ::: .__± 1::.:.:1: : > ::,:. :.::· 

Register Mode Register Set H x L L L L x OP CODE 1, 2 

Auto Refresh H 3 
H 1------1 L L L H x x t------1 

Entry L 3 
Refresh Self 

Refresh L H H H 3 
Exit L H x x t------1 

H x x x 3 

Bank Active & Row Addr. H x L L H H x v Row Address 

Read& Auto Precharge Disable L Column 4 
Column Address H x L H L H x v Address t------1 

Auto Precharge Enable H (Ao-A1) 4, 5 

Write& Auto Precharge Disable L Column 4 
Column Address H x L H L L x v Address t------1 

Auto Precharge Enable H (Ao-A1) 4, 5 

Burst Stop H x L H H L x x 6 

Bank Selection v L 
Precharge H x L L H L x x f----

Both Banks x H 

H x x x 
Clock Suspend or Entry H L x f----

Active Power Down L v v v x 
f----

Exit L H x x x x x 
H x x x 

Entry H L x t---

L H H H 
Precharge Power Down Mode x f----

H x x x 
Exit L H x t------1 

L v v v 
DQM H x v x 7 

H x x x 
No Operation Command H x x x t------1 

L H H H 

(V=Valid, X=Don' t Care, H=Logic High, L=Logic Low) 

Note : 1. OP Code : Operand Code 

Ao -A12, BAo : Program keys. (@MRS) 

2. MRS can be issued only at both banks precharge state. 

A new command can be issued after 2 clock cycle of MRS. 

3. Auto refresh functions are as same as CBR refresh of DRAM. 

The automatical precharge without row precharge command is meant by "Auto". 

Auto/self refresh can be issued only at both banks precharge state. 

4. BAo: Bank select address. 

If "Low" at read, write, row active and precharge, bank A is selected. 

If "High" at read, write, row active and precharge, bank B is selected. 

If A10/AP is "High" at row precharge, BAo is ignored and both banks are selected. 

5. During burst read or write with auto precharge, new read/write command can not be issued. 

Another bank read/write command can be issued after the end of burst. 

New row active of the assoiated bank can be issued at tRP after the end of burst. 

6. Burst stop command is valid at every burst length. 

7. DQM sampled at positive going edge of a CLK masks the data-in at the very CLK (Write DQM latency is 0), 

but makes Hi-Z state the data-out of 2 CLK cycles after. (Read DQM latency is 2) 

rt1Mfiiiii» 
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PACKAGE DIMENSIONS 

0.16±0.039-'----~·-..I 

(4.00±0.10)....----..--------r-~1 
~ C! 
o~ 

0.13 
(3.30) 

0.150 Max 
(3.81 Max) 

0.04±0.0039 
(1.00±0.10) 

0.10 
(2.50) 

2.66 
(67.60) 

2.50 
(63.60) 

0.18 
(4.60) 

0.083 
(2.10) 

0.16±0.0039 
(4.00±0.10) 

0.06±0.0039 
(1.50±0.1) 

Detail Z 

Tolerances : ± .005(.13) unless otherwise specified 

The used device is 4Mx16 SDRAM, TSOP 
SDRAM Part No.: KM416S4020AT 

rttMfiiiii» 
ELECTRONICS 

Units: Inches (millimeters) 

OJ 

c: '2 
:E :E 
0"' 
~"' 
0 ct 

2-r/J O.Q7 
(1.80) 

2-R 0.078 Min 
(2.00 Min) 

0.024± 0.001 
(0.60 ± 0.05) 

0.01 Max 

-+--==-_,___.~~-=f (0.25 Max) 

~I ;. 0.03 TYP 
(0.80TYP) 

Detail Y 
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KMM466S824AT2 SCRAM SODIMM 
8Mx64 SDRAM SODIMM based on 4Mx16, 4Banks, 4K Refresh, 3.3V Synchronous DRAMs with SPD 

GENERAL DESCRIPTION 

The Samsung KMM466SB24AT2 is a BM bit x 64 Synchronous 

Dynamic RAM high density memory module. The Samsung 

KMM466SB24AT2 consists of eight CMOS 4M x 16 bit with 

4banks Synchronous DRAMs in TSOP-11 400mil package and a 

1 Kor 2K EEPROM in B-pin TSSOP package on a 144-pin glass

epoxy substrate. Two 0.1 uF decoupling capacitors are mounted 

on the printed circuit board in parallel for each SDRAM. The 

KMM466SB24AT2 is a Small Outline Dual In-line Memory Mod

ule and is intended for mounting into 144-pin edge connector 

sockets. 

Synchronous design allows precise cycle control with the use of 

system clock. 1/0 transactions are possible on every clock cycle. 

Range of operating frequencies, programmable latencies allows 

the same device to be useful for a variety of high bandwidth, 

high performance memory system applications. 

PIN CONFIGURATIONS (Front Side I Back Side) 
Pin Front Pin Back Pin Front Pin Back Pin Front 

1 Vss 2 Vss 51 D014 52 D046 95 D021 

3 DOO 4 D032 53 D015 54 D047 97 D022 

5 D01 6 D033 55 Vss 56 Vss 99 D023 

7 D02 B D034 57 NC 5B NC 101 VDD 

9 D03 10 D035 59 NC 60 NC 103 A6 

11 Voo 12 Voo 105 AB 

13 D04 14 D036 Voltage Key 107 Vss 

15 DOS 16 D037 109 A9 

17 D06 1B D03B 61 CLKO 62 CKEO 111 A10/AP 

19 D07 20 D039 63 Voo 64 VDD 113 VDD 

21 Vss 22 Vss 65 RAS 66 CAS 115 DOM2 
23 DQMO 24 DOM4 67 WE 6B CKE1 117 DOM3 

25 DOM1 26 DQMS 69 cso 70 *A12 119 Vss 

27 Voo 2B VDD 71 CS1 72 *A13 121 D024 
29 AO 30 A3 73 DU 74 CLK1 123 D025 

31 A1 32 A4 75 Vss 76 Vss 125 D026 
33 A2 34 AS 77 NC 7B NC 127 D027 
35 Vss 36 Vss 79 NC BO NC 129 VDD 
37 DOB 3B D040 B1 VDD B2 VDD 131 D02B 

39 D09 40 D041 B3 D016 B4 D048 133 D029 
41 D010 42 D042 BS D017 B6 D049 135 D030 
43 D011 44 DQ43 B? D01B BB DOSO 137 D031 
45 Voo 46 VDD B9 D019 90 D051 139 Vss 
47 D012 4B D044 91 Vss 92 Vss 141 **SDA 
49 DQ13 50 D045 93 D020 94 D052 143 VDD 

FEATURE 

• Performance range 

Max Freq. (Speed) 

KMM466SB24AT2-FB 125MHz (Bns) 

KMM466SB24AT2-FO 100MHz (10ns) 

KMM466SB24AT2-F2 B3MHz (12ns) 

• Burst Mode Operation 

• Auto & Self Refresh Capability (4096 cycles I 64ms) 

• LVTTL compatible inputs and outputs 

• Single 3.3V± 0.3V power supply 

• WCBR cycle with address key programs 

Latency (Access from column address) 

Burst Length (1, 2, 4, B & Full page) 

Data Scramble (Sequential & Interleave) 

• All inputs are sampled at the positive going edge of the 

system clock 

• Serial Presence Detect with EEPROM 

• PCB: Height{1,150mil), double sided component 

Pin Back 

96 D053 

9B D054 

100 DOSS 

102 VDD 

104 A7 
106 BAO 

10B Vss 

110 BA1 

112 A11 

114 VDD 

116 DOM6 
11 B DOM7 

120 Vss 

122 D056 
124 D057 

126 DOSB 

12B D059 
130 VDD 

132 D060 

134 D061 
136 DQ62 

13B D063 

140 Vss 
142 **SCL 

144 Voo 

PIN NAMES 
Pin Name 2 function ~ _c:_-"'- ~ 

AO -A11 Address Input (multiplexed) 

BAO -BA1 Select Bank 

DQO- D063 Data Input I Output 

CLKO -CLK1 Clock Input 

CKEO-CKE1 Clock Enable Input 

CSO-CS1 Chip Select Input 

RAS Row Address Storbe 

CAS Column Address Strobe 

WE Write Enable 

DOM0-7 DQM 

Voo Power Supply (3.3V) 

Vss Ground 

**SDA Serial Data 1/0 

**SCL Serial Clock 

DU Don' t use 

NC No Connection 

• These pins are not used in this module. 
** These pins should be NC in the system 

which does not support SPD. 

SAMSUNG ELECTRON/CS CO., Ltd. reserves the right to change products and specifications without notice. 

617 4J.f:i:f1ijil> 
ELECTRONICS 



KMM466S824A T2 NEW JEDEC SCRAM MODULE 

PIN CONFIGURATION DESCRIPTION 

~<····· < <>>· .... 
<•·•·•· > /} <>···· ·.••· > •. •7 ?<) ? . 

•••• 
'/ ) .. ) •· .. 

CLK System Clock Active on the positive going edge to sample all inputs. 

cs Chip Select 
Disables or enables device operation by masking or enabling all inputs except 
CLK, CKE and DQM 

Masks system colck to freeze operation from the next clock cycle. 

CKE Clock Enable 
CKE should be enabled at least one cycle prior to new command. 
Disable input buffers for power down in standby. 
CKE should be enabled 1CLK+tss prior to valid command. 

AO -A11 Address 
Row I column addresses are multiplexed on the same pins. 
Row address: RAO - RA11, column address : CAO - CA? 

BAO - BA1 Bank Select Address 
Selects bank to be activated during row address latch time. 
Selects bank for read/write during column address latch time. 

RAS Row Address Strobe 
Latches row addresses on the positive going edge of the CLK with RAS low. 
Enables row access & precharge. 

CAS Column Address Strobe 
Latches column addresses on the positive going edge of the CLKwith CAS low. 
Enables column access. 

WE Write Enable 
Enables write operation and row precharge. 
Latches data in starting from CAS, WE active. 

DQM0-7 Data Input/Output Mask 
Makes data output Hi-Z, tsHz after the colck and masks the output. 
Blocks data input when DQM active. {Byte masking) 

DQo- 63 Data Input/Output Data inputs/outputs are multiplexed on the same pins. 

VooNss Power Supply/Ground Power and ground for the input buffers and the core logic. 

dtnfi@iP 
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FUNCTIONAL BLOCK DIAGRAM 
CS1 
cso 

DQMO DQM4 

LDQM cs LDQM cs LDQM cs LDQM cs 
DQO DQO DQO DQ32 DQO DQO 
DQ1 DQ1 DQ1 DQ33 DQ1 DQ1 
DQ2 DQ2 uo DQ2 U4 DQ34 DQ2 U2 DQ2 U6 
DQ3 DQ3 . DQ3 DQ35 c DQ3 DQ3 
DQ4 DQ4 DQ4 DQ36 DQ4 DQ4 
DQS DQ5 DQS DQ37 DQ5 DQ5 
DQ6 DQ6 DQ6 DQ38 DQ6 DQ6 
DQ7 DQ7 DQ7 DQ39 DQ7 DQ7 

DQM1' UDQM UDQM DQM5 UDQM UDQM 

DQ8r DQB DQB DQ40 DQ8 DQB 
DQ9 DQ9 DQ9 DQ41 DQ9 DQ9 

DQ10 DQ10 DQ10 DQ42 DQ10 DQ10 
DQ11 DQ11 DQ11 DQ43 DQ11 DQ11 
DQ12 DQ12 DQ12 DQ44 DQ12 DQ12 
DQ13 DQ13 DQ13 DQ45 DQ13 DQ13 
DQ14 DQ14 DQ14 DQ46 DQ14 DQ14 
DQ15 c DQ15 DQ15 DQ47 DQ15 DQ15 

DQM2 DQM6 

LDQM cs LDQM cs LDQM cs LDQM cs 
DQO DQO DQO DQO 
DQ1 DQ1 DQ1 DQ1 
DQ2 U1 DQ2 us DQ2 U3 DQ2 U7 
DQ3 DQ3 DQ3 DQ3 
DQ4 OQ4 OQ4 OQ4 
DQ5 OQ5 OQS DQ5 
DQ6 DQ6 OQ6 DQ6 
DQ7 DQ7 DQ7 OQ7 

DQM3 UDQM UDQM OQM7 UOQM UDQM 

DQ24 DQ8 OQ8 DQ56 OQ8 DQ8 
DQ25 DQ9 OQ9 OQ57 DQ9 OQ9 
OQ26 OQ10 OQ10 DQ58 OQ10 OQ10 
OQ27 OQ11 OQ11 OQ59 DQ11 OQ11 
OQ28 OQ12 OQ12 OQ60 OQ12 OQ12 
0029 0013 0013 0061 0013 0013 
0030 c 0014 OQ14 0062 0014 0014 
0031 0015 OQ15 0063 0015 0015 

AO - An, BAO & 1 c ~ SORAM UO- U7 

RAS o 1111 SORAM UO- U7 

CAS o 1111 SORAM UO- U7 

WEO 1111 SORAM UO- U7 
10.Q UO/U1 

CKEO c 1111 SDRAM UO- U3 

CKE1 o 1111 SORAM U4-U7 
CLK0/1 ~U4/U5 

U2/U3 

10.Q U6/U7 

Voo c 1 1 1111 
Two 0.1 uF Capacitors 

To all SORAMs 

I I per each SORAM 
Vss o 1111 

•11l111H 11~1' 
619 
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ABSOLUTE MAXIMUM RATINGS 

Voltage on any pin relative to Vss VIN, VOUT -1.0-4.6 v 
Voltage on Voo supply relative to Vss Voo, Vooo -1.0 -4.6 v 
Storage temperature TsTG -55 - +150 

Power dissipation Po 8 w 
Short circuit current los 50 mA 

Note: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are exceeded. 
Functional operation should be restricted to recommended operating condition. 
Exposure to higher than recommended voltage for extended periods of time could affect device reliability. 

DC OPERATING CONDITIONS AND CHARACTERISTICS 
Recommended operating conditions (Voltage referenced to Vss = OV, TA= Oto 70°C) 

Supply voltage Vbo 3.0 3.3 3.6 v 
Input high votlage VIH 2.0 3.0 Voo+0.3 v 
Input low voltage VIL -0.3 0 0.8 v 2 

Output high voltage VOH 2.4 v IOH =-2mA 

Output low voltage VoL 0.4 v loL = 2mA 

Input leakage current llL -40 40 uA 3 

Output leakage current IOL -10 10 uA 4 

Note : 1. V1H (max) = 4.6V AC for pulse width :S: 1 Ons acceptable. 
2. VIL (min)= -1.5V AC for pulse width :S: 10ns acceptable. 
3. Any input OV :S: VIN :-:;; Voo + 0.3V, all other pins are not under test= OV 
4. Dout is disabled, OV :S: VouT :S: Voo 

CAPACITANCE (TA= 25·c, f = 1MHz) 

Input capacitance (Ao -A11, BAO - BA1) CIN1 55 pF 

Input capacitance (RAS, CAS, WE) CIN2 55 pF 

Input capacitance (CKEO - CKE1) CIN3 35 pF 

Input capacitance (CLKO - CLK1) CIN4 40 pF 

Input capacitance (CSO - CS1) CIN5 35 pF 

Input capacitance (DQMO - DQM7) CIN6 25 pF 

Data input/output capacitance (DQO - DQ63) COUT 25 pF 

tt:!:Wiifo• 
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KMM466S824A T2 NEW JEDEC SDRAM MODULE 

DC CHARACTERISTICS 
(Recommended operating condition unless otherwise noted, TA= 0 to 70°C} 
~ 7 

Parameter I Symbol 
_::._ .. 

Operating Current 
lcc1 

(One Bank Active) 

Precharge Standby Current lcc2P 

in power-down mode lcc2PS 

lcc2N 
Precharge Standby Current 
in non power-down mode 

lcc2NS 

Active Standby Current lcc3P 

in power-down mode lcc3PS 

Active Standby Current lcc3N 

in non power-down mode 
(One Bank Active) lcc3NS 

Operating Current 
ICC4 

(Burst Mode) 

Refresh Current Ices 

Self Refresh Current Ices 

Note : 1. Measured with outputs open. 

2. Refresh period is 64ms. 

•l·IMJiiii• 
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TesfCondition 
CAS 

Latency 

Burst Length =1 
tRc2tRc(min) 
loL= 0 mA 

CKE:::;;VIL(max}, tee= 15ns 

CKE & CLK:::;;VIL(max), tee= 00 

CKE2VIH(min}, CS2VIH(min}, tee= 15ns 
Input signals are changed one time during 30ns 

CKE2VIH(min}, CLK:::;;VIL(max}, tee= 00 

Input signals are stable 

CKE:::;;VIL(max}, tee= 15ns 

CKE & CLK:::;;VIL(max}, tee= oo 

CKE2VIH(min}, CS2V1H(min), tee= 15ns 
Input signals are changed one time during 30ns 

CKE2V1H(min), CLK:::;;VIL(max), tee= 00 

Input signals are stable 

loL = 0 mA 3 
Page Burst 
2 Banks activated 
tcco = 2CLKs 2 

tRc2tRc(min) 

CKE:::;;o.2v 

. 
Version :• 

-:-
.·. 

Unit Note 1 

-8 ·10 IA2 ... 
.. 

660 600 520 mA 1 

16 
mA 

16 

240 

mA 

160 

48 
mA 

48 

360 mA 

240 mA 

860 720 620 

mA 1 

640 600 560 

1,440 mA 2 

4 mA 
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AC OPERATING TEST CONDITIONS (Voo = 3.3V±0.3V, TA= o to 70°C} 

AC Input levels (VIHNIL) 2.4 / 0.4 v 
Input timing measurement reference level 1.4 v 
Input rise and fall time tr/tf=1/1 ns 

Output timing measurement reference level 1.4 v 
Output load condition See Fig. 2 

l 3.3V 

5 1200.Q 

1. VoH (DC) = 2.4V, IOH = -2mA 
Output C>----;----1--------... VOL (DC) = 0.4V, IOL = 2mA 

870Q450pF 

r••v 
< 50.Q 

l 50pF 

(Fig. 1) DC Output Load Circuit (Fig. 2) AC Output Load Circuit 

OPERATING AC PARAMETER (AC operating conditions unless otherwise noted) 
-., -c . :• ·:•·::•c· 

Version · .. .•··-=--···:·: .:····· 
I>> .... >CC 'I /··:·:·•\:·:::. 7 

Parameter symbol ..::....:::. ,) ·.:.' "--.::. .i..J. •... · <I ·.· 

I .. :·• -12 
.··.·. 

·.·._ ,:_ ;;8 
·• 

~10 ,._ I:~····-.:::.·< ··•- _ •.. -.-- < - .. -
...:.:.. ~ 

Row active to row active delay tRRD(min) 16 20 24 ns 1 

RAS to CAS delay tRCD(min) 20 24 26 ns 1 

Row precharge time tRP(min) 20 24 26 ns 1 

tRAS(min) 48 50 60 ns 1 
Row active time 

tRAS(max) 100 us 

l @Operation tRC(min) 70 80 90 ns 1 
Row cycle time l @Auto refresh tRFC(min) 80 80 90 ns 1, 5 

Last data in to new col. address delay tCDL(min) 1 CLK 2 

Last data in to row precharge tRDL(min) 1 CLK 2 

Last data in to burst stop tBDL(min) 1 CLK 2 

Col. address to col. address delay tCCD(min) 1 CLK 3 

Number of valid 1 CAS latency=3 2 

output data l 
ea 4 

CAS latency=2 1 

Note: 1. The minimum number of clock cycles is determined by dividing the minimum time required with clock cycle time, 

and then rounding off to the next higher integer. 

2. Minimum delay is required to complete write. 

3. All parts allow every cycle column address change. 

4. In case of row precharge interrupt, auto precharge and read burst stop. 

5. A new command may be given tRFC after self refresh exit. 

•11ii'iflllii» 
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KMM4665824A T2 NEW JEDEC SCRAM MODULE 

AC CHARACTERISTICS (AC operating conditions unless otherwise noted) 

Refer to the individual component, not the whole module. 

i<< J. ··•· -----c. GT. />>< < ><······· ·( <{ /> .. < . ....... 
•.•.•••• ,;;. •_:::.cc: < . < > .... 

I 2 2 ~;-:· /f<.. • ( I T ..•. /I I .Ii~~,,.······· . ··;;;::.;:;: .. ::::::: 

CAS latency=3 8 10 
CLK cycle time tee 1000 

CAS latency=2 12 13 

CLK to valid CAS latency=3 6 

output delay 
tSAe 

CAS latency=2 6 

Output data CAS latency=3 3 3 

hold time 
tOH 

CAS latency=2 3 3 

CLK high pulse width teH 3 3.5 

CLK low pulse width teL 3 3.5 

Input setup time tss 2 2.5 

Input hold time tSH 1 1 

CLK to output in Low-Z tSLZ 1 1 

CLK to output CAS latency=3 6 

in Hi-Z 
tSHZ 

CAS latency=2 6 

Note: 1. Parameters depend on programmed CAS latency. 

/ 
""-

·. ~~.iL···· 

1000 

7 

7 

7 

7 

2. If clock rising time is longer than 1 ns, (tr/2-0.5)ns should be added to the parameter. 

3. Assumed input rise and fall time (tr & tf)=1 ns. 

If tr & tf is longer than 1 ns, transient time compensation should be considered, 

i.e., [(tr+ tf)/2-1]ns should be added to the parameter. 

tt.f:I: Hllii" ELECTRONICS 

[•········· <><, ?·.·~ r-071 I\._._ __ < . ............... 
2 > 

1< iviiri \ < P.irlV'/• >< ... -r<. > - -----.:CL I<·.•< ·•··· ···1 Ll 
12 

1000 ns 1 
15 

8 
ns 1, 2 

8 

3 
ns 2 

3 

4 ns 3 

4 ns 3 

3 ns 3 

1 ns 3 

1 ns 2 

8 
ns 

8 
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KMM466S824A T2 NEW JEDEC SDRAM MODULE 

FREQUENCY vs. AC PARAMETER RELATIONSHIP TABLE 

KMM4665824A T2- F8 (Unit : number of clock) 

125MHz (8.0ns) 3 9 6 3 2 3 

100MHz (10.0ns) 3 7 5 2 2 2 

83MHz (12.0ns) 2 6 4 2 2 2 

75MHz (13.0ns) 2 6 4 2 2 2 

66MHz (15.0ns) 2 5 4 2 2 2 

KMM466S824AT2- FO (Unit : number of clock) 

tcoL tR:oL 

sons 50ns 24ns "- -"'-2011~ 24ns · •· 1ofi~ 10ns 1ons--

100MHz (10.0ns) 3 8 5 3 2 3 

83MHz (12.0ns) 3 7 5 2 2 2 

75MHz (13.0ns) 2 6 4 2 2 2 

66MHz (15.0ns) 2 6 4 2 2 2 

60MHz (16.?ns) 2 5 3 2 2 2 

KMM466S824AT2- F2 (Unit: number of clock) 
~ cc 

tRC . tRAS 
I 

tRP tRRO tRCO tcco tCOL tRDi.. .. 

Fr~uency 
. CAS I 

. 

t_atenc:y 90ns 60ns L 26ns 24ns I 26ns ·I. 12ns 12ns 12t\s 
L ..::._ 

83MHz (12.0ns) 3 8 5 3 2 3 1 1 1 

75MHz (13.0ns) 3 7 5 2 2 2 1 1 1 

66MHz (15.0ns) 2 6 4 2 2 2 1 1 1 

60MHz (16.?ns) 2 6 4 2 2 2 1 1 1 

50MHz (20.0ns) 2 5 3 2 2 2 1 1 1 

•1m'&JiiiiiP 
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KMM466S824A T2 NEW JEDEC SDRAM MODULE 

SIMPLIFIED TRUTH TABLE 

Register Mode Register Set 

Auto Refresh 

Refresh Self 
Entry 

Refresh Exit 

Bank Active & Row Addr. 

Read& Auto Precharge Disable 

Column Address Auto Precharge Enable 

Write & 
Column Address 

Burst Stop 

Precharge 

Auto Precharge Disable 

Auto Precharge Enable 

Bank Selection 

All Banks 

Clock Suspend or 
Active Power Down 

Entry 

Exit 

Entry 

H x 
H 

H 
L 

L H 

H x 

H x 

H x 

H x 

H x 

H L 

L H 

H L 

L L L L x 

L L L H x 

L H H H x 
H x x x 
L L H H x 

L H L H x 

L H L L x 

L H H L x 

L L H L x 

H x x x x 
L v v v 
x x x x x 
H x x x x 
L H H H 

Precharge Power Down Mode 1-----+----+----+---+----+--+----+----1 
H x x x 

Exit L H x 
L v v v 

DQM H x v 
H x x x 

No Operation Command H x x 
L H H H 

OPCODE 1, 2 

3 x 
3 

3 x 
3 

v Row Address 

L Column 4 
v Address 

H (Ao-A1) 4, 5 

L Column 4 v Address 

H (Ao-A1) 4, 5 

x 
v L x 
x H 

x 

x 

x 7 

x 

(V=Valid, X=Don' t Care, H=Logic High, L=Logic Low) 

Note : 1. OP Code : Operand Code 
Ao - A11 & BAo - BA1 : Program keys. (@MRS) 

2. MRS can be issued only at all banks precharge state. 
A new command can be issued after 2 clock cycles of MRS. 

3. Auto refresh functions are as same as CBR refresh of DRAM. 
The automatical precharge without row precharge command is meant by "Auto". 
Auto/self refresh can be issued only at all banks precharge state. 

4. BAo - BA1 : Bank select addresses. 
If both BAo and BA1 are "Low'' at read, write, row active and precharge, bank A is selected. 
If both BAo is "Low" and BA1 is "High" at read, write, row active and precharge, bank B is selected. 
If both BAo is "High" and BA1 is "Low'' at read, write, row active and precharge, bank C is selected. 
If both BAo and BA1 are "High" at read, write, row active and precharge, bank D is selected. 
If A10/AP is "High" at row precharge, BAo and BA1 is ignored and all banks are selected. 

5. During burst read or write with auto precharge, new read/write command can not be issued. 
Another bank read/write command can be issued after the end of burst. 
New row active of the assoiated bank can be issued at tRP after the end of burst. 

6. Burst stop command is valid at every burst length. 
7. DQM sampled at positive going edge of a CLK and masks the data-in at the very CLK (Write DQM latency is 0), 

but makes Hi-Z state the data-out of 2 CLK cycles after. (Read DQM latency is 2) 

•1.t.': Hliii" ELECTRONICS 
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KMM466S824A T2 NEW JEDEC SDRAM MODULE 

PACKAGE DIMENSIONS 

Units: Inches (millimeters) 

2 66 
(67.60) 

2.50 
(63.60) 

2-R 0.078 Min 

1 0.16±0.039~--~--1 

(4.00±0.10\ 
~l~ [] D D D ~~ (2.00M;o) 

:===i=~~~~~~~~~!.-rl~L~~~~~~~~~~~~~~~~ol&=-_jl 
1.13 .!..- l 0.91 "'- 1.29 .I 
(3.30) (23.20) 0.18 (32.80) 

(4.60) 
0.083 

0.10 
(2.10) 

(2.50) 

2-¢ 0.07 
(1.80) 

0.15 
_,,/,,-Z ./Y 

1~ k'//// ¥'/,/,/ 

(3.70) l c in11111111111111111111111111111111111111111(011111111111111111111111111111111111~111111 0 J 

DD~DJ 
--

[ 
0.150 Max 
(3.81 Max) 

--.j 0.04±0.0039 
(1.00±0.10) 

Tolerances : ± .005(.13) unless otherwise specified 

The used device is 4Mx16 SDRAM, TSOP 
SDRAM Part No.: KM416S4030AT 

t1m'¥Jiiii> 
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0.16±0.0039 
(4.00±0.10) 

0.06±0.0039 
(1.50±0.1) 

Detail Z 

c: '2 
:E :E 
0 l() 
~ l() 

a~ 

0.024±0.001 
(0.60 ± 0.05) 

0.01 Max 

-J-=!='-'=t=-"=-'=="-'j_'i= (0.25 Max) 

~I ;, 0.03 TYP 
(0.80 TYP) 

Detail Y 
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SERIAL PRESENCE DETECT SDRAM MODULE 

Part I : General Information 

General Description 
This appendix describes the Presence Detects for Synchronous DRAM modules. These PD are those referenced in the SPD standard 

as "Specific Features". The following PD fields will occur, in the order presented, at the point in the standard where the Specific Features 

are referenced ; that is, after the identification of the Fundamental memory type and before identification of whether there is any Super

srt Features presented. 

Address Map 
The following is the SPD address map for Synchronous DRAM. It describes where the individual LUT-Entries will be held in the serial 

EEPROM; 

Byte# Function Described Function Supported Note 

0 #of bytes written into serial memory at module manufacturer 128 bytes 1 

1 Total# of bytes of SPD memory device 256 bytes (2K bit) 2 

2 Fundamental memory type SD RAM 

3 #of row address on this assembly * 3 

4 #of column address on this assembly * 3 

5 #of module banks on this assembly * 3 

6 Data width of this assembly * 3 

7 ... Data width of this assembly * 3 

8 Voltage interface standard of this assembly LVTTL 

9 SRAM cycle time from clock @CAS latency of 3 * 3 

10 SRAM access time from clock @CAS latency of 3 * 3 

11 DIMM configuration type * 3 

12 Refresh rate & type 15.625us, support self refresh 

13 Primary SDRAM width * 3 

14 Error checking SDRAM width * 3 

15 Minimum clock delay for back-to-back random column address tCCD = 1 CLK 

16 SDRAM device attributes : Burst lengths supported 1, 2, 4, 8 & full page 

17 SDRAM device attributes:# of banks on SDRAM device * 3 

18 SDRAM device attributes: CAS latency * 3 

19 SDRAM device attributes : CS latency OCLK 

20 SDRAM device attributes: Write latency OCLK 

21 SDRAM module attributes 
Non-buffered, non-registered 

& redundant addressing (RFU) 

+!- 10% voltage tolerance, 
22 SDRAM device attributes : General Burst Read Single bit Write 

precharge all & auto precharge 

23 SDRAM cycle time @CAS latency of 2 * 3 

24 SDRAM access time @CAS latency of 2 * 3 

25 SDRAM cycle time @CAS latency of 1 * 3 

26 SDRAM access time @CAS latency of 1 * 3 

df:l:filiii' ELECTRONICS 
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SERIAL PRESENCE DETECT $..DRAM MODULE 

Byte# Function Described Function Supported Note 

27 Minimum row precharge time (=tRP) * 3 

28 Minimum row active to row active delay (=tRRD) * 3 

29 Minimum RAS to CAS delay (=RCD) * 3 

30 Minimum activate to precharge time (=tRAS) * 3 

31 Module bank density * 3 

32-61 Superset information (may be used in future) - 4 

62 SPD data revision code 2nd edition 

63 Checksum for bytes 0 - 62 * 3 

64-71 Manufacturer JEDEC ID code Samsung 

72 Manufacturing location Onyang Korea 

73- 90 Manufacturer part# * 3 

91 - 92 Manufacturer revision code * 3 

93 Manufacturing date (Week) * 5 

94 Manufacturing date (Year) '97 6 

95- 98 Assembly serial# - 4 

99-125 Manufacturer specific data - 7 

126 System frequency for 66MHz 66MHz 

127 CAS latency for 66MHz Support CL=2 & 3 for 66MHz 

128 + Unused storage locations - 7 

<Note> 

1. This will be 128 bytes for Synchronous DRAM. 

2. This will be typically 256 bytes. 

3. This field is different, module by module. So, if more detail information is needed, see the Part Ill, Individual SPD Datasheets. 

4. Any specific data are not included in this field. Currently, this field is programmed by "OOh". 

5. This value is increased sequently from "01 h" whenever the manufacturing week is varied. 

6. This field describes manufacturing year and currently is programmed by "61 h", which signifies '97. 

7. Any specific data are not included in this field. Currently, this field is programmed by "FFh". 

4111Miiiii> 
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SERIAL PRESENCE DETECT SDRAM MODULE 

Part II : Detail Byte Assignments 

Byte 0 : # of bytes written into serial memorv at module manufacturer 

This field describes the total number of bytes used by the module manufacturer for the SPD data and any( optional) specific supplier 

information. The byte count includes the fields for all required and optional data ; 

Number of bytes Byte 0 

Undefined OOh 

1 bytes 01h 

128 bytes 80h 

Byte 1 : Total# of bvtes of SPD memory device 
This field describes the total size of the serial memory used to hold the Serial Presence Detect data. The following lookup table 

describes serial memory densities(in bytes) along with the corresponding descriptor; 

SPD memory size Byte 1 

RFU OOh 

2 bytes 01h 

128 bytes O?h 

256 bytes 08h 

Byte 2 : Fundamental memory tvpe 
This field describes the fundamental memory type (or technology) implemented on the module; 

fundamental memory type Byte 2 

Reserved OOh 

Standard FPM DRAM 01h 

EDO DRAM 02h 

SD RAM 04h 

•1m'¥l'iii" ELECTRONICS 
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Bvte 3 : # of row address on this assemblv 
This field describes the number of row address bits in the SDRAM array. That is, the number of row address bits does not include the 

bank selects( BAO, BA 1 ). If the module has only one bank or if the module has two banks of the same size and organization, then bits 3:0 

describe the number of row address bits and bits 7:4 are 0. If the module has two banks with different size/organization, then bits 3:0 

describe the row addressing for bank1 and bits 7:4 describe the row addressing for bank2 ; 

#of row address Bits 3:0 Bits 7:4 

Undefined Oh Oh 

10 Ah Ah 

11 Bh Bh 

12 Ch Ch 

13 Dh Dh 

14 Eh Eh 

Bvte 4 : # of column address on this assemblv 
This field describes the number of column address bits in the SDRAM array. That is, the number of column address bits does not 

include the bank selects(BAO, BA 1 ). If the module has only one bank or if the module has two banks of the same size and organization, 

then bits 3:0 describe the number of column address bits and bits 7:4 are 0. If the module has two banks with different size/organization, 

then bits 3:0 describe the column addressing for bank1 and bits 7:4 describe the column addressing for bank2; 

#of column address Bits 3:0 Bits 7:4 

Undefined Oh Oh 

7 7h 7h 

8 8h 8h 

9 9h 9h 

10 Ah Ah 

11 Bh Bh 

Byte 5 : # of module banks on this assemblv 

This field describes the number of module banks on the SDRAM module; 

#of module bank Byte 5 

Undefined OOh 

1 01h 

2 02h 

•l'IMJiiilt> 
ELECTRONICS 

634 



SERIAL PRESENCE DETECT SDRAM MODULE 

Bvte 6 & 7 : Data width of this assemblv 
Byte 6 & 7 are used to designate the data width of the module. The data width is presented as a 16bit word; bit 0 of byte 6 becomes the 

LSB of the 16bit width identifier and bit 7 of byte 7 becomes MSB. Consequently, if the module has a data width less than 255 bits wide, 

byte 7 will be "OOh". If the data width is 256 bits or higher, byte 7 is used in conjunction with byte 6 to designate the total module width ; 

#of row address Byte 6 Byte 7 

Undefined OOh OOh 

32 20h OOh 

36 24h OOh 

64 40h OOh 

72 48h OOh 

80 50h OOh 

Byte 8 : Voltage interface standard of this assembly 
This field describes the SDRAM module voltage & interface; 

Voltage & interface Byte 8 

5.0VITTL OOh 

LVTTL 01h 

HSTL 1.5V 02h 

SSTL 3.3V 03h 

SSTL 2.5V 04h 

TBD 05h 

TBD 06h 

New table FFh 

Byte 9 : SDRAM cycle time from clock @CAS latency of 3 
This field describes the total minimum cycle time( clock period) for the SDRAM. For example, if the SDRAM supports CAS latency of 3, 

2 and 1(as indicated in byte 18), this byte defines tee for CAS latency of 3. The byte is broken into two nibbles: the higher order nib

ble(bit4 -7) designates the cycle time to a granularity of 1 ns ; the value presented by the lower order nibble has a granularity of 1/1 Ons 

and is added to the value of the higher nibble. Samsung SDRAM has the different cycle time @CAS latency of 3, generation by genera

tion. So, more detail information is needed, please refer to the Part Ill, Individual SPD Datasheets. 

Byte 10: SDRAM access time from clock @CAS latency of 3 
This field describes the total maximum clock to data out for the SDRAM. For example, if the SDRAM supports CAS latency 3, 2 and 1 

(as indicated in byte 18), this byte defines tSAC for CAS latency of 3. The byte is broken into two nibbles: the higher order nibble(bit4 

-7) designates the access time to a granularity of 1 ns; the value presented by the lower order nibble has a granularity of 1/10ns and is 

added to the value of the higher nibble. Samsung SDRAM has the different access time @CAS latency of 3, generation by generation. 

So, more detail information is needed, please refer to the Part Ill, Individual SPD Datasheets. 
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Byte 11 : DIMM configuration tvpe 
This field describes the module error detection and correction scheme ; 

Error detect & correct Byte 11 

None OOh 

Parity 01h 

ECC 02h 

TBD FFh 

Bvte 12: Refresh rate & type 
This field describes the module's refresh rate and type. The bit 7 is especially used for self refresh flag ; if SDRAM supports self refresh, 

bit 7 is "1" and if not, bit 7 is "O"; 

Refresh rate/type Byte 12 

Normal(15.625us) OOh 

Self refresh 

Normal(15.625us) 80h 

Extended(2x) ... 31.3us 83h 

Bvte 13 : Primarv SDRAM width 
This field describes the data width of the primary SDRAM components used on the module. The primary SDRAM is that which is used 

for data; 

SDRAM data width Byte 13 

Undefined OOh 

4 04h 

8 08h 

16 10h 

127 7Fh 
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Bvte 14 : Error checking SDRAM width 
If the module incorporates error checking and if the primary data SDRAM does not include these bits ; i.e. there are separate error 

checking SDRAMs, then the error checking SDRAM width is expressed in this byte ; 

ECC SDRAM data width Byte 14 

Undefined OOh 

4 04h 

8 08h 

16 10h 

127 7Fh 

Bvte 15: Minimum clock de/av for back-to-back random column addresses 

Number of clocks Byte 15 

Undefined OOh 

1 01h 

2 02h 

256 FFh 

Bvte 16 : SDRAM device attributes : Burst lengths supported 
This field describes various burst lengths supported. If the burst length is supported, then the corresponding bit is "1". Samsung value 

for this field is "8Fh" because the burst lengths of 1, 2, 4, 8 and full page are supported ; 

Burst length supported Bit? Bit 6 Bit 5 Bit4 Bit 3 Bit2 

If supported, the bit is "1" Full page TBD TBD TBD 8 4 

Byte 17 : SDRAM device attributes : Number of banks on SDRAM device 
This field describes the number of banks internal to the SDRAM devices ; 

#of banks in component Byte 17 

Undefined OOh 

1 01h 

2 02h 

256 FFh 

t1Mfiliii» 
ELECTRONICS 

Bit 1 Bit 0 

2 

'637 



SERIAL PRESENCE DETECT SDRAM MODULE 

Bvte 18 : SDRAM device attributes : CAS latencv 
This field describes which CAS latencies are supported for the module. If the bit is "1", then that CAS latency is supported; 

CAS latency Bit? Bit6 Bit 5 Bit4 Bit 3 Bit2 Bit 1 Bit 0 

If supported, the bit is "1" TBD 7 6 5 4 3 2 

Bvte 19 : SDRAM device attributes : CS latency 
This field describes which CS latencies are acceptable for the module. If the bit is "1 ",then that CS latency is supported. Samsung value 

for this field is "01 h" because CS latency of 0 is supported ; 

CAS latency Bit? Bit 6 Bit 5 Bit 4 Bit 3 Bit2 Bit 1 Bit 0 

If supported, the bit is "1" TBD 6 5 4 3 2 0 

Byte 20 : SDRAM device attributes : WE latency 
This field describes which WE latencies are accptable for the module. If the bit is "1 ", then that WE latency is supported. Samsung value 

for this field is "01 h" because WE latency of 0 is supported ; 

WE latency Bit? Bit6 Bit 5 Bit4 Bit 3 Bit 2 Bit 1 Bit 0 

If supported, the bit is "1" TBD 6 5 4 3 2 0 

Byte 21: SDRAM module attributes: General 
This field describes various aspects of the module. If the aspect is TRUE, then the corresponding bit is "1". Samsung value for this field 

is "OOh"; 

Module attributes Bit? Bit 6 Bit 5 Bit4 Bit 3 Bit 2 Bit 1 BitO 

If supported, the bit is "1" TBD redundant differential registered buffered On-card registered buffered 
addressing CLK DQMB DQMB PLL Add/Cntr Add/Cntr 

input input input input input 

Byte 22 : SDRAM device attributes : General 
This field describes various aspects of the SDRAMs on the module. If the aspect is TRUE, then the corresponding bit is "1". Samsung 

value for this field is "OEh" ; 

Device attributes Bit? Bit6 Bit 5 Bit4 Bit 3 Bit2 Bit 1 BitO 

If supported, the bit is "1" TBD TBD upper Vdd lower Vdd support support support support 
tolerance tolerance BRSW precharge auto early RAS 
0=10% 0=10% all precharge precharge 
1=5% 1=5% 

Byte 23 : SDRAM cycle time from clock @CAS latency of 2 
This field describes the total minimum cycle time( clock period) for the SDRAM. For example, if the SDRAM supports CAS latency of 3, 

2 and 1 (as indicated in byte 18), this byte defines tCC for CAS latency of 2. The byte is broken into two nibbles : the higher order nib

ble(bit4 - 7) designates the cycle time to a granularity of 1 ns ; the value presented by the lower order nibble has a granularity of 1/1 Ons 

and is added to the value of the higher nibble. Samsung SDRAM has the different cycle time @CAS latency of 2, generation by genera

tion. So, more detail information is needed, please refer to the Part Ill, Individual SPD Datasheets. 

Byte 24 : SDRAM access time from clock @CAS latency of 2 
This field describes the total maximum clock to data out for the SDRAM. For example, if the SDRAM supports CAS latency of 3, 2 and 1 

(as indicated in byte 18), this byte defines tSAC for CAS latency of 2. The byte is broken into two nibbles: the higher order nibble(bit4 -

7) designates the access time to a granularity of 1ns; the value presented by the lower order nibble has a granularity of 1/10ns and is 

added to the value of the higher nibble. Samsung SDRAM has the different cycle time @CAS latency of 2, generation by generation. So, 

more detail information is needed, please refer to the Part Ill, Individual SPD Datasheets. 
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Bvte 25 : SDRAM cycle time from clock @CAS latency of 1 
This field describes the total minimum cycle time( clock period) for the SDRAM. For example, if the SDRAM supports CAS latency of 3, 

2 and 1 (as indicated in byte 18), this byte defines tCC for CAS latency of 1. The byte is broken into two pieces : the higher order 

piece(bit2 - 7) designates the cycle time to a granularity of 1 ns ; the value presented by the lower order piece has a granularity of 1/4ns 

and is added to the value of the higher piece. Samsung SDRAM has the different cycle time @CAS latency of 1, generation by genera

tion. So, more detail information is needed, please refer to the Part 111, Individual SPD Datasheets. 

Byte 26 : SDRAM access time from clock @CAS latency of 1 
This field describes the total maximum clock to data out for the SDRAM. For example, if the SD RAM supports CAS latency of 3, 2 and 1 

(as indicated in byte 18), this byte defines tSAC for CAS latency of 1. The byte is broken into two pieces : the higher order piece(bit2 -

7) designates the access time to a granularity of 1 ns ; the value presented by the lower order piece has a granularity of 1/4ns and is 

added to the value of the higher piece. Samsung SDRAM has the different access time @CAS latency of 1, generation by generation. 

So, more detail information is needed, please refer to the Part Ill, Individual SPD Datasheets. 

Byte 27: Minimum row precharge time <=tRPJ 
Bit o - 5 of this byte describe the precharge to active minimum(=tRP) using 1ns granularity. Bits 7 and 6 are reserved for future use. 

Samsung SDRAM has the different value, generation by generation and binning by binning. So, more detail information is needed, 

please refer to the Part Ill, Individual SPD Datasheets. 

Byte 28 : Minimum row active to row active delay <=tRRDJ 
Bit 0 - 5 of this byte describe the minimum row activate to row activate delay(=tRRD) using 1 ns granularity. Bits 7 and 6 are reserved for 

future use. Samsung SDRAM has the different value, generation by generation and binning by binning. So, more detail information is 

needed, please refer to the Part Ill, Individual SPD Datasheets. 

Byte 29 : Minimum RAS to CAS delay f=tRCDJ 
Bit O - 5 of this byte describe the minimum RAS to CAS delay(=tRCD) using 1 ns granularity. Bits 7 and 6 are reserved for future use. 

Samsung SDRAM has the different value, generation by generation and binning by binning. So, more detail information is needed, 

please refer to the Part Ill, Individual SPD Datasheets. 

Byte 30 : Minimum activate to precharge time <=tRASJ 
Bit O - 5 of this byte describe the minimum activate to precharge time(=tRAS) using 1 ns granularity. Bits 7 and 6 are reserved for future 

use. Samsung SDRAM has the different value, generation by generation and binning by binning. So, more detail information is needed, 

please refer to the Part Ill, Individual SPD Datasheets. 

Byte 31 : Module bank densitv 
This field describes the density of each physical bank on the SDRAM DIM.M. This field will have at least one bit to "1" to represent at 

least one bank density. If there are more than one bank on the module( as indicated in byte 5) and they have the same density, then only 

one bit is set in this field. If the module has more than one bank of different sizes, then more than one bit will be set for each density rep

resented; 

Module bank density Bit 7 Bit6 Bit 5 Bit4 Bit 3 Bit2 Bit 1 Bit 0 

If YES, the bit is "1" 512MByte 256MByte 128MByte 64MByte 32MByte 16MByte 8MByte 4MByte 

Byte 32 - 61 : Superset information (may be used in future> 
This field are reserved for superset information. Currently, these fields are programmed by "OOh" because the standardization for these 

fields are not fixed yet. 
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Bvte 62: SPD data revjsion code 
This field identifies the SDRAM DIMM SPD data revision to which the module conforms. Currently, this field is programmed by "01h" 

SPD data revision code Byte 62 

Initial release OOh 

2nd edition 01h 

3rd edition 02h 

Byte 63 : Checksum for bvtes O - 62 
This field is the checksum for bytes 0 through 62. Currently, this byte contains the value of the low 8bits of arithmetic sum of bytes 0 

through byte 62. 

Byte 64 - 71 : Manufacturer JEDEC ID code 
This field describes the manufacturer JEDEC ID code per EIA/JEP106-E. The unique code for Samsung is "CBh" only for byte64 and 

another bytes, bytes 65 - 71 are programmed by "OOh" ; 

JEDEC ID code Byte 64 Byte 65 Byte 66 Byte 67 Byte 68 Byte 69 Byte 70 Byte 71 

Samsung CEh OOh OOh OOh OOh OOh OOh OOh 

Byte 72 : Manufacturing location 
This field identifies the manufacturing location and is programmed by binary code not ASCII; 

Manufacturing location Byte 72 

Kiheung Korea OOh 

Onyang Korea 01h 

Byte 73 - 90 : Manufacturer part# <ASCII code) 
This fields describe the manufacturer part number and are programmed by ASCII code not binary. 

Byte 73 : Samsung memorv <ASCII code) 

Samsung Korea Byte 73 

K 4Bh 

Byte 74 : Samsung memorv <ASCII code) 

Samsung Korea Byte 74 

M 4Dh 
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Bvte 75 : Samsung module <ASCII code) 

Samsung Korea Byte 75 

M 4Dh 

Bvte 76 : Memorv tvpe <ASCII code) 

Memory type Byte 76 

3 (168 or 200pin DIMM) 33h 

4 (144pin SODIMM) 34h 

Bvte 77 - 79 : Data bits (ASCII code) 

Data bits Byte 77 Byte 78 Byte 79 

64(x64, 168pin, buffered) 20h 36h 34h 

66(x64, 168pin, 
20h 36h 36h 

unbuffered & SPD) 

67(x64, 168pin, 
20h 36h 37h 

unbuffered, PLL & SPD) 

72(x72, 168pin, buffered) 20h 37h 32h 

74(x72, 168pin, 
20h 37h 34h 

unbuffered & SPD) 

75(x72, 168pin, 
20h 37h 35h 

register, PLL & SPD) 

79(x72, 200pin, register, PLL) 20h 37h 39h 

Bvte 80 : Mode & operating voltage <ASCII codeJ 

Mode & operating voltage Byte 80 

F (EDO 3.3V) 46h 

S (Sync. DRAM) 53h 
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Bvte 81 - 82 : Module densitv (ASCII codel 

Module density Byte 81 Byte 82 

1M 20h 31h 

2M 20h 32h 

4M 20h 34h 

BM 20h 38h 

16M 31h 36h 

Bvte 83 : Refresh. # of banks in Comp. & interface (ASCII codel 

Features Byte 83 

0 (4K ref., 2banks, LVTTL) 30h 

1 (2K ref., 2banks, LVTTL) 31h 

2 (4K ref., 4banks, LVTTL) 32h 

Byte 84 : Composition component (ASCII codeJ 

Composition component Byte 84 

O (x4) 30h 

3 (x8) 31h 

4 (x16) 32h 

Byte 85 : Component revision (ASCII code) 

Component revision Byte 85 

Blank (Mother die) 20h 

A (1st Rev.) 41h 

B (2nd Rev.) 42h 

Bvte 86: Package tvpe fASCll code} 

Package type Byte 86 

T (400mil TSOP II -forward) 54h 
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Bvte 87 : PCB revision <ASCII codel 
This field is used for the expression of PCB height and distinction between new JEDEC DIMM & old JEDEC DIMM. The marked by "N" 

refers to 16M SDRAM based 168pin unbuffered DIMM only; 

PCB revision Byte 87 

Blank 54h 

N 4Eh 

1 31h 

2 32h 

3 33h 

Byte 88 : Hyphen <ASCII code) 

Hyphen I Byte 88 

2Dh 

Byte 89 : Power <ASCII code) 

Power Byte 89 

G (Auto & self Ref., 
47h 

normal power) 

F (Auto & self Ref., 
46h 

low power) 

Byte 90: Minimum cycle time <ASCII code) 

Minimum cycle time Byte 90 

7 (7ns=143MHz) 37h 

8 (8ns=125MHz) 38h 

0 (10ns=100MHz) 30h 

2 (12ns=83MHz) 32h 

Byte 91 : Manufacturer revision code for PCB (ASCII code) 
This field is refered to the module PCB revision and has the same programming code with byte 87. 

Byte 92 : Manufacturer revision code for component fASCll code) 
This field is refered to the component revision and has the same programming code with byte 85. 
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Bvte 93 : Manufacturing date : Week fBinarv codeJ 
This field describes manufacturing week and is increased sequently from "01 h" whenever manufacturing week is varied. 

Bvte 94 : Manufacturing date : Year <Binarv code) 
This field describes manufacturing year and currently is programmed by "61h", which signifies '97. 

Byte 95 - 98 : Assembly serial number lBinarv code) 
These fields describe assembly serial number. But, all of the Samsung modules are controlled by another way, not assembly serial #. 
Currently, this field is programmed by "OOh". 

Byte 99 - 125 : Manufacturer specific data <may be used in future> 
Any specific data are not included in this field yet. Currently, this field is programmed by "FFh". 

Byte 126 : System frequency for 66MHz 

System frequency Byte 126 

66MHz 66h 

Byte 127 : CAS latency for 66MHz 

CAS latency for 66MHz Byte 127 

Support 2 & 3 for 66MHz 06h 

Byte 128 - 255 : Unused storage locations 
Any specific data are not included in this field yet. Currently, this field is programmed by "FFh". 
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Part Ill : Individual SPD Datasheets 

-- Contents --

16M SDRAM based 168pin unbuffered SDRAM DIMM 
KMM366S104BTN-G8/GO/G2 -------- page 646 
KMM366S203BTN-G8/GO/G2 ---------- page 648 
KMM366S204BTN-G8/GO/G2 --------- page 650 
KMM366S400BTN-GB/GO/G2 -------- page 652 
KMM366S403BT2-G8/GO/G2 ----------- page 654 
KMM366S403BTN-GB/GO/G2 --------- page 656 
KMM374S203BTN-G8/GO/G2 -------- page 658 
KMM374S400BTN-G8/GO/G2 ---------- page 660 
KMM374S403BTN-G8/GO/G2 ------ page 662 

64M SDRAM based 168pin unbuffered SDRAM DIMM 
KMM366S404AT-G8/GO/G2 ------- page 664 
KMM366S424AT-G8/GO/G2 -------- page 666 
KMM366S803AT-G8/GO/G2 ----- page 668 
KMM366S823AT-G8/GO/G2 ---------- page 670 
KMM366S804AT-G8/GO/G2 --------- page 672 
KMM366S824AT-G8/GO/G2 --------- page 674 

KMM366S1600AT-G8/GO/G2 ---------- page 676 
KMM366S1620AT-G8/GO/G2 -------- page 678 
KMM366S1603AT-G8/GO/G2 -------- page 680 
KMM366S1623AT-G8/GO/G2 ------- page 682 
KMM374S803AT-G8/GO/G2 ---------- page 684 
KMM374S823AT-G8/GO/G2 --------- page 686 

KMM374S1600AT-G8/GO/G2 -------- page 688 
KMM374S1620AT-G8/GO/G2 ------- page 690 
KMM374S1603AT-G8/GO/G2 ----------- page 692 
KMM374S1623AT-G8/GO/G2 ---------- page 694 

16M SDRAM based 144pin unbuffered SDRAM SODIMM 
KMM466S104BT-F8/FO/F2 ---------- page 696 
KMM466S203BT-F8/FO/F2 ----------- page 698 
KMM466S204BT-F8/FO/F2 --------- page 700 

64M SDRAM based 144pin unbuffered SDRAM SODIMM 
KMM466S404AT-F8/FO/F2 --------- page 7rJ2. 
KMM466S424AT-FB/FO/F2 ----------- page 704 

KMM466S803AT-F8/FO/F2 ----------- page 706 
KMM466S823AT-F8/FO/F2 ----------- page 708 
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KMM466S803AT2-F8/FO/F2 --------- page 710 
KMM466S823AT2-F8/FO/F2 ---------- page 712 

KMM466S804AT-F8/FO/F2 --------- page 714 
KMM466S824AT-F8/FO/F2 -------- page 716 

KMM466S804AT2-F8/FO/F2 --------- page 718 
KMM466S824AT2-F8/FO/F2 --------- page 720 
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KMM366S104BTN-GB/GO/G2 
• Organization : 1 Mx64 

• Composition: 1Mx16 *4 
• Used component part#: KM416S1020BT-G8/G10/G12 
• #of banks in module : 1 bank 
• #of banks in component : 2 banks 

• Feature: 1,000mil height & single sided component 
• Refresh : 4K/64ms 

• Contents; 

····· 
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0 # of bytes written into serial memory at module manufacturer 128bytes 80h 

1 Total #of bytes of SPD memory device 256bytes (2K-bit) 08h 

2 Fundamental memory type SD RAM 04h 

3 # of row address on this assembly 11 OBh 1 

4 # of column address on this assembly 8 08h 1 

5 # of module banks on this assembly 1 bank 01h 

6 Data width of this assembly 64bits 40h 

7 ...... Data width of this assembly OOh 

8 Voltage interface standard of this assembly LVTTL 01h 

9 SD RAM cycle time from clock @CAS latency of 3 8ns 10ns 12ns 80h A Oh COh 2 

10 SDRAM access time from clock @CAS latency of 3 6ns 7ns 8ns 60h ?Oh 80h 2 

11 DIMM configuraion type Non parity OOh 

12 Refresh rate & type 15.625us, support self refresh 80h 

13 Primary SDRAM width x16 10h 

14 Error checking SDRAM width None OOh 

15 Minimum clock dealy for back-to-back random column address tcco = 1CLK 01h 

16 SDRAM device attributes: Burst lengths supported 1, 2, 4, 8 & full page 8Fh 

17 SDRAM device attributes:# of banks on SDRAM device 2 banks 02h 

18 SDRAM device attributes: CAS latency 1, 2& 3 07h 

19 SDRAM device attributes : CS latency OCLK 01h 

20 SDRAM device attributes : Write latency OCLK 01h 

21 SDRAM module attributes 
Non-buffered, non-registered 

OOh 
& redundant addressing 

+/-10% voltage tolerance, 
22 SDRAM device attributes : General Burst Read Single bit Write OEh 

precharge all, auto precharge 

23 SDRAM cycle time @CAS latency of 2 12ns 13ns 15ns COh DOh FOh 2 

24 SDRAM access time @CAS latency of 2 7ns 8ns 9ns ?Oh 80h 90h 2 

25 SDRAM cycle time @CAS latency of 1 24ns 26ns 30ns 60h 68h 78h 2 

26 SDRAM access time @CAS latency of 1 20ns 22ns 24ns 50h 58h 60h 2 

27 Minimum row precharge time (=tRP) 20ns 26ns 30ns 14h 1Ah 1Eh 

28 Minimum row active to row active delay {tRRD) 16ns 20ns 24ns 10h 14h 18h 

29 Minimum RAS to CAS delay (=tRCD) 24ns 26ns 30ns 18h 1Ah 1Eh 

30 Minimum activate precharge time (=tRAS) 48ns 50ns 60ns 30h 32h 3Ch 

31 Module bank density 1 bank of 8MB 02h 

32-61 Superset information (maybe used in future) OOh 

62 SPD data revision code 2nd edition 01h 

63 Checksum for bytes O - 62 49h B7h 45h 
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·. 

Byte# Function·Desctibed 
__Sc ~ 

64 Manufacturer JEDEC ID code Samsung CEh 

65-71 ...... Manufacturer JEDEC ID code Samsung OOh 

72 Manufacturing location Onyang Korea 01h 

73 Manufacturer part# (Samsung memory) K 4Bh 

74 Manufacturer part# (Samsung memory) M 4Dh 

75 Manufacturer part# (Memory module) M 4Dh 

76 Manufacturer part# (Memory type & edge connector) 3 33h 

77 Manufacturer part# (Data bits) Blank 20h 

78 ...... Manufacturer part# (Data bits) 6 36h 

79 ...... Manufacturer part# (Data bits) 6 36h 

80 Manufacturer part# (Mode & operating voltage) s 53h 

81 Manufacturer part# (Module density) Blank 20h 

82 ...... Manufacturer part# (Module density) 1 31h 

83 Manufacturer part# (Refresh,# of banks in Comp. & interface) 0 30h 

84 Manufacturer part# (Compositon component) 4 34h 

85 Manufacturer part# (Component revision) B 42h 

86 Manufacturer part# (Package type) T 54h 

87 Manufacturer part# (PCB revision) N 4Eh 

88 Manufacturer part# (Hyphen) " 2Dh 

89 Manufacturer part# (Power) G 47h 

90 Manufacturer part# (Minimum cycle time) 8 l 0 1 2 38h I 30h I 32h 

91 Manufacturer revision code (For PCB) N 4Eh 

92 ...... Manufacturer revision code (For component) B-die (3rd Gen.) 42h 

93 Manufacturing date (Week) - 3 

94 Manufacturing date (Year) '97 61h 

95-98 Assembly serial # OOh 

99-125 Manufacturer specific data (may be used in future) FFh 

126 System frequency for 66MHz 66MHz 66h 

127 CAS latency for 66MHz CAS latency of both 2 & 3 06h 

128+ Unused storage locations FFh 

Note : 1. The bank select address is excluded in counting the total #of addresses. 
2. This value is based on the component specification. 
3. This value is increased sequently from '01 h' whenever the manufacturing week is varied. 
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KMM366S203BTN-GB/GO/G2 
• Organization : 2Mx64 

• Composition : 2Mx8 *8 

• Used component part#: KM48S2020BT-G8/G10/G12 
• #of banks in module : 1 bank 

• #of banks in component : 2 banks 

• Feature: 1,000mil height & double sided component 

• Refresh : 4K/64ms 

• Contents; 
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0 #of bytes written into serial memory at module manufacturer 128bytes 80h 

1 Total# of bytes of SPD memory device 256bytes (2K-bit) Oah 

2 Fundamental memory type SD RAM 04h 

3 #of row address on this assembly 11 OBh 1 

4 # of column address on this assembly 9 09h 1 

5 # of module banks on this assembly 1 bank 01h 

6 Data width of this assembly 64bits 40h 

7 ...... Data width of this assembly - OOh 

a Voltage interface standard of this assembly LVTTL 01h 

9 SD RAM cycle time from clock @CAS latency of 3 ans 10ns 12ns 80h A Oh COh 2 

10 SD RAM access time from clock @CAS latency of 3 6ns 7ns ans 60h ?Oh aoh 2 

11 DIMM configuraion type Non parity OOh 

12 Refresh rate & type 15.625us, support self refresh aoh 

13 Primary SDRAM width xa oah 

14 Error checking SDRAM width None OOh 

15 Minimum clock dealy for back-to-back random column address tcco = 1CLK 01h 

16 SDRAM device attributes : Burst lengths supported 1, 2, 4, a & full page 8Fh 

17 SDRAM device attributes : #of banks on SDRAM device 2 banks 02h 

1a SDRAM device attributes : CAS latency 1, 2& 3 07h 

19 SDRAM device attributes : CS latency OCLK 01h 

20 SDRAM device attributes : Write latency OCLK 01h 

21 SDRAM module attributes 
Non-buffered, non-registered 

OOh 
& redundant addressing 

+!- 10% voltage tolerance, 
22 SDRAM device attributes : General Burst Read Single bit Write OEh 

precharge all, auto precharge 

23 SDRAM cycle time @CAS latency of 2 12ns 13ns 15ns COh DOh FOh 2 

24 SDRAM access time @CAS latency of 2 7ns 8ns 9ns 70h 80h 90h 2 

25 SDRAM cycle time @CAS latency of 1 24ns 26ns 30ns 60h 6ah 78h 2 

26 SDRAM access time @CAS latency of 1 20ns 22ns 24ns 50h 58h 60h 2 

27 Minimum row precharge time (=tRP) 20ns 26ns 30ns 14h 1Ah 1Eh 

2a Minimum row active to row active delay (tRRD) 16ns 20ns 24ns 10h 14h 18h 

29 Minimum RAS to CAS delay (=tRCD) 24ns 26ns 30ns 1ah 1Ah 1Eh 

30 Minimum activate precharge time (=tRAS) 4ans 50ns 60ns 30h 32h 3Ch 

31 Module bank density 1 bank of 16MB 04h 

32-61 Superset information (maybe used in future) OOh 

62 SPD data revision code 2nd edition 01h 

63 Checksum for bytes 0 - 62 44h B2h 40h 
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'·1 
~cc 

I. functi9n $upported ····~ < 0 7 ~'"- . · .... > > > .... ·.··.···> Byte# Functi.on Described ::.:_::_ ..... 

1 l<-12 l .ail ~1.i=r ~ <J2£ ...::::.. ""--
.a ~10 

64 Manufacturer JEDEC ID code Samsung CEh 

65-71 ...... Manufacturer JEDEC ID code Samsung OOh 

72 Manufacturing location Onyang Korea 01h 

73 Manufacturer part# (Samsung memory) K 4Bh 

74 Manufacturer part# (Samsung memory) M 4Dh 

75 Manufacturer part# (Memory module). M 4Dh 

76 Manufacturer part# (Memory type & edge connector) 3 33h 

77 Manufacturer part# (Data bits) Blank 20h 

7B ...... Manufacturer part# (Data bits) 6 36h 

79 ...... Manufacturer part# (Data bits) 6 36h 

BO Manufacturer part# (Mode & operating voltage) s 53h 

B1 Manufacturer part # (Module density) Blank 20h 

B2 ...... Manufacturer part# (Module density) 2 32h 

83 Manufacturer part# (Refresh,# of banks in Comp. & interface) 0 30h 

B4 Manufacturer part# (Compositon component) 3 33h 

B5 Manufacturer part# (Component revision) B 42h 

B6 Manufacturer part# (Package type) T 54h 

B7 Manufacturer part# (PCB revision) N 4Eh 

BB Manufacturer part# (Hyphen) - 2Dh 

B9 Manufacturer part # (Power) G 47h 

90 Manufacturer part# (Minimum cycle time) B I 0 I 2 38h I 30h J 32h 

91 Manufacturer revision code (For PCB) N 4Eh 

92 ...... Manufacturer revision code (For component) B-die (3rd Gen.) 42h 

93 Manufacturing date (Week) - 3 

94 Manufacturing date (Year) '97 61h 

95-9B Assembly serial # OOh 

99-125 Manufacturer specific data (may be used in future) FFh 

126 System frequency for 66MHz 66MHz 66h 

127 CAS latency for 66MHz CAS latency of both 2 & 3 06h 

128+ Unused storage locations FFh 

Note : 1. The bank select address is excluded in counting the total #of addresses. 
2. This value is based on the component specification. 
3. This value is increased sequently from '01 h' whenever the manufacturing week is varied. 
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KMM366S204BTN-GB/GOIG2 
• Organization : 2Mx64 
• Composition: 1Mx16 *8 
• Used component part#: KM416S10208T-G8/G10/G12 
• #of banks in module : 2 banks 
• # of banks in component : 2 banks 
• Feature : 1,000mil height & double sided component 
• Refresh: 4K/64ms 
• Contents; 

.... ::' ~ 

········ 

.. EJ1ncti()t1 supporte<I Hexvatue < I 
Byte# Function·· Described '-"'- Note 

-'- ··• I ~ ~ ~11> L ~12 ;.a .~10 ···•·· ~12 
0 #of bytes written into serial memory at module manufacturer 128bytes 80h 

1 Total# of bytes of SPD memory device 256bytes (2K-bit) 08h 

2 Fundamental memory type SD RAM 04h 

3 #of row address on this assembly 11 OBh 1 

4 #of column address on this assembly 8 08h 1 

5 #of module banks on this assembly 2 banks 02h 

6 Data width of this assembly 64 bits 40h 

7 ...... Data width of this assembly - OOh 

8 Voltage interface standard of this assembly LVTTL 01h 

9 SDRAM cycle time from clock @CAS latency of 3 8ns 10ns 12ns 80h A Oh COh 2 

10 SDRAM access time from clock @CAS latency of 3 6ns 7ns Bns 60h 70h 80h 2 

11 DIMM configuraion type Non parity OOh 

12 Refresh rate & type 15.625us, support self refresh 80h 

13 Primary SDRAM width x16 10h 

14 Error checking SDRAM width None OOh 

15 Minimum clock dealy for back-to-back random column address tcco = 1CLK 01h 

16 SDRAM device attributes : Burst lengths supported 1, 2, 4, 8 & full page 8Fh 

17 SDRAM device attributes : #of banks on SD RAM device 2 banks 02h 

18 SDRAM device attributes : CAS latency 1, 2& 3 07h 

19 SDRAM device attributes : CS latency OCLK 01h 

20 SDRAM device attributes : Write latency OCLK 01h 

21 SDRAM module attributes 
Non-buffered, non-registered 

OOh 
& redundant addressing 

+/-10% voltage tolerance, 

22 SDRAM device attributes : General Burst Read Single bit Write OEh 

precharge all, auto precharge 

23 SDRAM cycle time @CAS latency of 2 12ns 13ns 15ns COh DOh FOh 2 

24 SDRAM access time @CAS latency of 2 7ns 8ns 9ns 70h 80h 90h 2 

25 SDRAM cycle time @CAS latency of 1 24ns 26ns 30ns 60h 68h 78h 2 

26 SDRAM access time @CAS latency of 1 20ns 22ns 24ns 50h 58h 60h 2 

27 Minimum row precharge time (=tRP) 20ns 26ns 30ns 14h 1Ah 1Eh 

28 Minimum row active to row active delay (tRRD) 16ns 20ns 24ns 10h 14h 18h 

29 Minimum RAS to CAS delay (=tRCD) 24ns 26ns 30ns 18h 1Ah 1Eh 

30 Minimum activate precharge time (=tRAS) 48ns 50ns 60ns 30h 32h 3Ch 

31 Module bank density 2 banks of 8MB 02h 

32-61 Superset information (maybe used in future) - OOh 

62 SPD data revision code 2nd edition 01h 

63 Checksum for bytes 0 - 62 4Ah B8h 46h 
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SERIAL PRESENCE DETECT SDRAM MODULE 

Byte# Function Described 
Funt::uon. supported .•· 1··: <: •• Hex Value 

<············ ·• I -10 I ] 1 
Note 

L-"--"'- c_:_ ~ "'- -"-~"'-"'-"'-"'-
-8 -12 ···•· -8 ~1-0 "12 . 

-"'-

64 Manufacturer JEDEC ID code Samsung CEh 

65-71 ...... Manufacturer JEDEC ID code Samsung OOh 

72 Manufacturing location Onyang Korea 01h 

73 Manufacturer part# (Samsung memory) K 4Bh 

74 Manufacturer part# (Samsung memory) M 4Dh 

75 Manufacturer part# (Memory module) M 4Dh 

76 Manufacturer part# (Memory type & edge connector) 3 33h 

77 Manufacturer part# (Data bits) Blank 20h 

78 ...... Manufacturer part# (Data bits) 6 36h 

79 ...... Manufacturer part# (Data bits) 6 36h 

80 Manufacturer part# (Mode & operating voltage) s 53h 

81 Manufacturer part# (Module density) Blank 20h 

82 ...... Manufacturer part# (Module density) 2 32h 

83 Manufacturer part# (Refresh,# of banks in Comp. & interface) 0 30h 

84 Manufacturer part# (Compositon component) 4 34h 

85 Manufacturer part# (Component revision) B 42h 

86 Manufacturer part# (Package type) T 54h 

87 Manufacturer part# (PCB revision) N 4Eh 

88 Manufacturer part # (Hyphen) " 2Dh 

89 Manufacturer part# (Power) G 47h 

90 Manufacturer part# (Minimum cycle time) 8 I 0 I 2 38h I 30h I 32h 

91 Manufacturer revision code (For PCB) N 4Eh 

92 ...... Manufacturer revision code (For component) B-die (3rd Gen.) 42h 

93 Manufacturing date (Week) - - 3 

94 Manufacturing date (Year) '97 61h 

95-98 Assembly serial # OOh 

99-125 Manufacturer specific data (may be used in future) FFh 

126 System frequency for 66MHz 66MHz 66h 

127 CAS latency for 66MHz CAS latency of both 2 & 3 06h 

128+ Unused storage locations FFh 

Note: 1. The bank select address is excluded in counting the total# of addresses. 
2. This value is based on the component specification. 
3. This value is increased sequently from '01 h' whenever the manufacturing week is varied. 
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SERIAL PRESENCE DETECT 

KMM366S400BTN-GB/GOIG2 
• Organization : 4Mx64 
• Composition: 4Mx4 *16 

• Used component part#: KM44S4020BT-G8/G10/G12 
• #of banks in module : 1 bank 
• #of banks in component: 2 banks 

• Feature : 1,250mil height & double sided component 

• Refresh : 4K/64ms 
• Contents; 

O # of bytes written into serial memory at module manufacturer 

1 Total# of bytes of SPD memory device 

2 Fundamental memory type 

3 #of row address on this assembly 

4 # of column address on this assembly 

5 #of module banks on this assembly 

6 Data width of this assembly 

7 ...... Data width of this assembly 

8 Voltage interface standard of this assembly 

9 SDRAM cycle time from clock @CAS latency of 3 

10 SDRAM access time from clock @CAS latency of 3 

11 DIMM configuraion type 

12 Refresh rate & type 

13 Primary SDRAM width 

14 Error checking SDRAM width 

15 Minimum clock dealy for back-to-back random column address 

16 SDRAM device attributes : Burst lengths supported 

17 SDRAM device attributes : #of banks on SDRAM device 

18 SDRAM device attributes : CAS latency 

19 SDRAM device attributes : CS latency 

20 SDRAM device attributes : Write latency 

21 SDRAM module attributes 

22 SDRAM device attributes : General 

23 SDRAM cycle time @CAS latency of 2 

24 SDRAM access time @CAS latency of 2 

25 SDRAM cycle time @CAS latency of 1 

26 SDRAM access time @CAS latency of 1 

27 Minimum row precharge time (=tRP) 

28 Minimum row active to row active delay (tRRD) 

29 Minimum RAS to CAS delay (=tRCD) 

30 Minimum activate precharge time (=tRAS) 

31 Module bank density 

32-61 Superset information (maybe used in future) 

62 SPD data revision code 

63 Checksum for bytes O - 62 

tt:!:i.f111 ii> 
ELECTRONICS 

SDRAM MODULE 

128bytes 80h 

256bytes (2K-bit) 08h 

SD RAM 

11 

10 

1 bank 

64 bits 

-
LVTTL 

8ns 10ns 12ns 

6ns 7ns 8ns 

Non parity 

15.625us, support self refresh 

x4 

None 

tcco = 1CLK 

1, 2, 4, 8 & full page 

2 banks 

1, 2& 3 

OCLK 

OCLK 

Non-buffered, non-registered 

& redundant addressing 

+/- 10% voltage tolerance, 

Burst Read Single bit Write 

precharge all, auto precharge 

12ns 13ns 15ns 

7ns 8ns 9ns 

24ns 26ns 30ns 

20ns 22ns 24ns 

20ns 26ns 30ns 

16ns 20ns 24ns 

24ns 26ns 30ns 

48ns 50ns 60ns 

1 bank of 32MB 

2nd edition 

04h 

OBh 

OAh 

01h 

40h 

OOh 

01h 

80h A Oh 

60h ?Oh 

OOh 

80h 

04h 

OOh 

01h 

8Fh 

02h 

07h 

01h 

01h 

OOh 

OEh 

COh DOh 

?Oh 80h 

60h 68h 

50h 58h 

14h 1Ah 

10h 14h 

18h 1Ah 

30h 32h 

08h 

OOh 

01h 

45h B3h 

COh 2 

80h 2 

FOh 2 

90h 2 

78h 2 

60h 2 

1 Eh 

18h 

1Eh 

3Ch 

41h 
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SERIAL PRESENCE DETECT SDRAM MODULE 
~ 

Fu11ction supported Hex value 
., 

Byte.# Fi.lllctioll Described __::_ Note 
•8 l -10 . J -12 -8 l ;;10 ] •12 

..;c.. 

64 Manufacturer JEDEC ID code Samsung CEh 

65-71 ...... Manufacturer JEDEC ID code Samsung OOh 

72 Manufacturing location Onyang Korea 01h 

73 Manufacturer part# (Samsung memory) K 4Bh 

74 Manufacturer part# (Samsung memory) M 4Dh 

75 Manufacturer part# (Memory module) M 4Dh 

76 Manufacturer part# (Memory type & edge connector) 3 33h 

77 Manufacturer part# (Data bits) Blank 20h 

78 ...... Manufacturer part# (Data bits) 6 36h 

79 ...... Manufacturer part# (Data bits) 6 36h 

80 Manufacturer part# (Mode & operating voltage) s 53h 

81 Manufacturer part# (Module density) Blank 20h 

82 ...... Manufacturer part# (Module density) 4 34h 

83 Manufacturer part# (Refresh,# of banks in Comp. & interface) 0 30h 

84 Manufacturer part# (Compositon component) 0 30h 

85 Manufacturer part# (Component revision) B 42h 

86 Manufacturer part# (Package type) T 54h 

87 Manufacturer part# (PCB revision) N 4Eh 

88 Manufacturer part# (Hyphen) " - " 2Dh 

89 Manufacturer part# (Power) G 47h 

90 Manufacturer part# (Minimum cycle time) 8 l 0 l 2 38h l 30h l 32h 

91 Manufacturer revision code (For PCB) N 4Eh 

92 ...... Manufacturer revision code (For component) B-die (3rd Gen.) 42h 

93 Manufacturing date (Week) - 3 

94 Manufacturing date (Year) '97 61h 

95-98 Assembly serial # OOh 

99-125 Manufacturer specific data (may be used in future) - FFh 

126 System frequency for 66MHz 66MHz 66h 

127 CAS latency for 66MHz CAS latency of both 2 & 3 06h 

128+ Unused storage locations - FFh 

Note : 1. The bank select address is excluded in counting the total# of addresses. 
2. This value is based on the component specification. 
3. This value is increased sequently from '01 h' whenever the manufacturing week is varied. 
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SERIAL PRESENCE DETECT SCRAM MODULE 

KMM366S403BT2-GB/GOIG2 
• Organization : 4Mx64 
• Composition: 2Mx8 *16 
• Used component part#: KM48S2020BT-G8/G10/G12 
• # of banks in module : 2 banks 
• #of banks in component : 2 banks 
• Feature : 1, 150mil height & double sided component 

• Refresh : 4K/64ms 
• Contents; 

l:lyfe~ I ..•• • ·•·••· / L. . . / z .. L> .··•· • ··•••·• > ---·<···· 23_;_"' -"- ----+ i 2 •• < l__ ~ote I 

•..:;_ ~ i d~ ···_y I•··· ···1 _L.l 2·· s_+~c.1 1-~j> _J_··-1~···~____.i[_ ... <<• J 
O #of bytes written into serial memory at module manufacturer 12abytes aoh 

1 Total # of bytes of SPD memory device 256bytes (2K-bit) 08h 

2 Fundamental memory type 

3 #of row address on this assembly 

4 # of column address on this assembly 

5 #of module banks on this assembly 

6 Data width of this assembly 

7 ...... Data width of this assembly 

a Voltage interface standard of this assembly 

9 SD RAM cycle time from clock @CAS latency of 3 

10 SDRAM access time from clock @CAS latency of 3 

11 DIMM configuraion type 

12 Refresh rate & type 

13 Primary SDRAM width 

14 Error checking SD RAM width 

15 Minimum clock dealy for back-to-back random column address 

16 SDRAM device attributes : Burst lengths supported 

17 SD RAM device attributes : #of banks on SDRAM device 

1a SDRAM device attributes : CAS latency 

19 SDRAM device attributes : CS latency 

20 SDRAM device attributes : Write latency 

21 SDRAM module attributes 

22 SDRAM device attributes : General 

23 SDRAM cycle time @CAS latency of 2 

24 SD RAM access time @CAS latency of 2 

25 SDRAM cycle time @CAS latency of 1 

26 SDRAM access time @CAS latency of 1 

27 Minimum row precharge time (=tRP) 

2a Minimum row active to row active delay (tRRD) 

29 Minimum RAS to CAS delay (=tRCD) 

30 Minimum activate precharge time (=tRAS) 

31 Module bank density 

32-61 Superset information (maybe used in future) 

62 SPD data revision code 

63 Checksum for bytes 0 - 62 

41.t:':fillil> 
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SD RAM 

11 

9 

2 banks 

64bits 

LVTIL 

ans 10ns 12ns 

6ns 7ns ans 

Non parity 

15.625us, support self refresh 

xa 
None 

tcco = 1CLK 

1 , 2, 4, a & full page 

2 banks 

1, 2& 3 

OCLK 

OCLK 

Non-buffered, non-registered 

& redundant addressing 

+/-10% voltage tolerance, 

Burst Read Single bit Write 

precharge all, auto precharge 

12ns 13ns 15ns 

7ns ans 9ns 

24ns 26ns 30ns 

20ns 22ns 24ns 

20ns 26ns 30ns 

16ns 20ns 24ns 

24ns 26ns 30ns 

4ans 50ns 60ns 

2 banks of 16MB 

2nd edition 

04h 

OBh 

09h 

02h 

40h 

OOh 

01h 

a Oh A Oh 

60h ?Oh 

OOh 

aoh 

Oah 

OOh 

01h 

aFh 

02h 

07h 

01h 

01h 

OOh 

OEh 

COh DOh 

?Oh aoh 

60h 6ah 

50h 5ah 

14h 1Ah 

10h 14h 

1ah 1Ah 

30h 32h 

04h 

OOh 

01h 

45h B3h 

COh 2 

aoh 2 

FOh 2 

90h 2 

?ah 2 

60h 2 

1Eh 

1ah 

1Eh 

3Ch 

41h 
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SERIAL PRESENCE DETECT SCRAM MODULE 
..... .. · ...... . - •. · . ....... .- .. - r f't.1n:ctl<Jfl l:)t.1pported 1··· . .•. Hex Value 

Byte #j·•··. F.unc:tion•Described Note 

-"-"'-
I -8 1-<-1~ ..• 1 ~12 -8 ~j-10 l -12 

'-""' -"- -"-
64 Manufacturer JEDEC ID code Samsung CEh 

65-71 ...... Manufacturer JEDEC ID code Samsung OOh 

72 Manufacturing location Onyang Korea 01h 

73 Manufacturer part# (Samsung memory) K 4Bh 

74 Manufacturer part# (Samsung memory) M 4Dh 

75 Manufacturer part# (Memory module) M 4Dh 

76 Manufacturer part# (Memory type & edge connector) 3 33h 

77 Manufacturer part# (Data bits) Blank 20h 

78 ...... Manufacturer part# (Data bits) 6 36h 

79 ...... Manufacturer part #(Data bits) 6 36h 

80 Manufacturer part# (Mode & operating voltage) s 53h 

81 Manufacturer part# (Module density) Blank 20h 

82 ...... Manufacturer part# (Module density) 4 34h 

83 Manufacturer part# (Refresh,# of banks in Comp. & interface) 0 30h 

84 Manufacturer part# (Compositon component) 3 33h 

85 Manufacturer part# (Component revision) B 42h 

86 Manufacturer part# (Package type) T 54h 

87 Manufacturer part# (PCB revision) 2 32h 

88 Manufacturer part# (Hyphen) -" 2Dh 

89 Manufacturer part# (Power) G 47h 

90 Manufacturer part# (Minimum cycle time) 8 l 0 l 2 38h l 30h l 32h 

91 Manufacturer revision code (For PCB) 2 32h 

92 ...... Manufacturer revision code (For component) B-die (3rd Gen.) 42h 

93 Manufacturing date (Week) - - 3 

94 Manufacturing date (Year) '97 61h 

95-98 Assembly serial # - OOh 

99-125 Manufacturer specific data (may be used in future) - FFh 

126 System frequency for 66MHz 66MHz 66h 

127 CAS latency for 66MHz CAS latency of both 2 & 3 06h 

128+ Unused storage locations - FFh 

Note : 1. The bank select address is excluded in counting the total #of addresses. 
2. This value is based on the component specification. 
3. This value is increased sequently from '01 h' whenever the manufacturing week is varied. 
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SERIAL PRESENCE DETECT SCRAM MODULE 

KMM366S403BTN-GB/GO/G2 
• Organization : 4Mx64 

• Composition : 2Mx8 *16 

• Used component part#: KM48S2020BT-G8/G1O/G12 

• #of banks in module : 2 banks 

• # of banks in component : 2 banks 

• Feature : 1,250mil height & double sided component 

• Refresh : 4K/64ms 

• Contents; 

I > ....•..•. < < / < > . . ~ C:c. • > < I > ~ ~ ' ---1 _Z < .... - .•.... 2 ····· ..... • --' Note 

I< ••.•••.. 1JEL <•··· ·····<:.:....:c>? ·J_····d>)2•.5_~-12 i 1C... •• .a.< I ~_lTAt 
0 #of bytes written into serial memory at module manufacturer 128bytes 80h 

1 Total # of bytes of SPD memory device 256bytes (2K-bit) 08h 

2 Fundamental memory type 

3 #of row address on this assembly 

4 #of column address on this assembly 

5 #of module banks on this assembly 

6 Data width of this assembly 

7 ...... Data width of this assembly 

8 Voltage interface standard of this assembly 

9 SDRAM cycle time from clock @CAS latency of 3 

10 SDRAM access time from clock @CAS latency of 3 

11 DIMM configuraion type 

12 Refresh rate & type 

13 Primary SDRAM width 

14 Error checking SDRAM width 

15 Minimum clock dealy for back-to-back random column address 

16 SDRAM device attributes : Burst lengths supported 

17 SD RAM device attributes : #of banks on SDRAM device 

18 SDRAM device attributes : CAS latency 

19 SDRAM device attributes : CS latency 

20 SDRAM device attributes : Write latency 

21 SDRAM module attributes 

22 SDRAM device attributes : General 

23 SDRAM cycle time @CAS latency of 2 

24 SDRAM access time @CAS latency of 2 

25 SDRAM cycle time @CAS latency of 1 

26 SDRAM access time @CAS latency of 1 

27 Minimum row precharge time (=tRP) 

28 Minimum row active to row active delay (tRRD) 

29 Minimum RAS to CAS delay (=tRCD) 

30 Minimum activate precharge time (=tRAS) 

31 Module bank density 

32-61 Superset information (maybe used in future) 

62 SPD data revision code 

63 Checksum for bytes O - 62 

dfafiliiftP 
ELECTRONICS 

SDRAM 

11 

9 

2 banks 

64 bits 

LVTTL 

8ns 10ns 12ns 

6ns 7ns 8ns 

Non parity 

15.625us, support self refresh 

x8 

None 

tcco = 1CLK 

1, 2, 4, 8 & full page 

2 banks 

1, 2& 3 

OCLK 

OCLK 

Non-buffered, non-registered 

& redundant addressing 

+/-10% voltage tolerance, 

Burst Read Single bit Write 

precharge all, auto precharge 

12ns 13ns 15ns 

7ns 8ns 9ns 

24ns 26ns 30ns 

20ns 22ns 24ns 

20ns 26ns 30ns 

16ns 20ns 24ns 

24ns 26ns 30ns 

48ns 50ns 60ns 

2 banks of 16MB 

2nd edition 

04h 

OBh 

09h 

02h 

40h 

OOh 

01h 

80h A Oh 

60h 70h 

OOh 

80h 

08h 

OOh 

01h 

8Fh 

02h 

07h 

01h 

01h 

OOh 

OEh 

COh DOh 

70h 80h 

60h 68h 

50h 58h 

14h 1Ah 

10h 14h 

18h 1Ah 

30h 32h 

04h 

OOh 

01h 

45h B3h 

COh 2 

80h 2 

FOh 2 

90h 2 

78h 2 

60h 2 

1Eh 

18h 

1Eh 

3Ch 

41h 
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SERIAL PRESENCE DETECT SDRAM MODULE 

BYte#• 
I ·.· •· >7 f~ncti()tl Supported 

:-::-
I ··· tteX\la1ue 

Function Described -'-
. I Nrite 

... · 
I> J .. -10J -12 .:a I ~10 I ;.12 .. · 

-"-
64 Manufacturer JEDEC ID code Samsung CEh 

65-71 ...... Manufacturer JEDEC ID code Samsung OOh 

72 Manufacturing location Onyang Korea 01h 

73 Manufacturer part# (Samsung memory) K 4Bh 

74 Manufacturer part# (Samsung memory) M 4Dh 

75 Manufacturer part# (Memory module) M 4Dh 

76 Manufacturer part# (Memory type & edge connector) 3 33h 

77 Manufacturer part# (Data bits) Blank 20h 

78 ...... Manufacturer part# (Data bits) 6 36h 

79 ...... Manufacturer part# (Data bits) 6 36h 

80 Manufacturer part# (Mode & operating voltage) s 53h 

81 Manufacturer part# (Module density) Blank 20h 

82 ...... Manufacturer part# (Module density) 4 34h 

83 Manufacturer part# (Refresh,# of banks in Comp. & interface) 0 30h 

84 Manufacturer part# (Compositon component) 3 33h 

85 Manufacturer part# (Component revision) B 42h 

86 Manufacturer part# (Package type) T 54h 

87 Manufacturer part# (PCB revision) N 4Eh 

88 Manufacturer part# (Hyphen) - 2Dh 

89 Manufacturer part# (Power) G 47h 

90 Manufacturer part# (Minimum cycle time) 8 l 0 I 2 38h l 30h I 32h 

91 Manufacturer revision code (For PCB) N 4Eh 

92 ...... Manufacturer revision code (For component) B-die (3rd Gen.) 42h 

93 Manufacturing date (Week) 3 

94 Manufacturing date (Year) '97 61h 

95-98 Assembly serial # - OOh 

99-125 Manufacturer specific data (may be used in tuture) - FFh 

126 System frequency for 66MHz 66MHz 66h 

127 CAS latency for 66MHz CAS latency of both 2 & 3 06h 

128+ Unused storage locations - FFh 

Note : 1. The bank select address is excluded in counting the total# of addresses. 
2. This value is based on the component specification. 
3. This value is increased sequently from '01 h' whenever the manufacturing week is varied. 
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SERIAL PRESENCE DETECT SDRAM MODULE 

KMM374S203BTN-GB/GO/G2 
• Organization : 2Mx72 
• Composition : 2Mx8 *9 
• Used component part#: KM48S2020BT-G8/G10/G12 
• #of banks in module : 1 bank 
• #of banks in component : 2 banks 

• Feature: 1,000mil height & double sided component 
• Refresh : 4K/64ms 
• Contents; 

IJ<C> /<· < .•..•.•. <.··········.c·>··<< ··· <(i~·••··· '- ····•>E_·> >''""'~~ <.I&> 
eyte1f <L ·?>} / ·/><• ·•/>( < .... >t<. . .. •i>••.12 >····• ••••· T •• } 

l:_J:c:LL 2 ·•. > >s .••.•• > z s:;: / """"-"' •·• J 1 • ~>< .1 ·•·• J:..;.J.t i. ~ 1 ..1!i · 1 __s~ > t__~I 
0 #of bytes written into serial memory at module manufacturer 128bytes 80h 

1 Total# of bytes of SPD memory device 256bytes (2K-bit) 08h 

2 Fundamental memory type SD RAM 04h 

3 #of row address on this assembly 11 OBh 1 

4 # of column address on this assembly 9 09h 1 

5 #of module banks on this assembly 1 bank 01h 

6 Data width of this assembly 72 bits 48h 

7 ...... Data width of this assembly OOh 

8 Voltage interface standard of this assembly LVTTL 01h 

9 SD RAM cycle time from clock @CAS latency of 3 8ns 10ns 12ns 80h A Oh COh 2 

10 SDRAM access time from clock @CAS latency of 3 6ns 7ns 8ns 60h 70h 80h 2 

11 DIMM configuraion type ECC 02h 

12 Refresh rate & type 15.625us, support self refresh 80h 

13 Primary SDRAM width x8 08h 

14 Error checking SDRAM width x8 08h 

15 Minimum clock dealy for back-to-back random column address tcco = 1CLK 01h 

16 SDRAM device attributes : Burst lengths supported 1, 2, 4, 8 & full page 8Fh 

17 SDRAM device attributes: #of banks on SDRAM device 2 banks 02h 

18 SDRAM device attributes : CAS latency 1, 2& 3 07h 

19 SDRAM device attributes : CS latency OCLK 01h 

20 SDRAM device attributes : Write latency OCLK 01h 

21 SDRAM module attributes 
Non-buffered, non-registered 

OOh 
& redundant addressing 

+/-10% voltage tolerance, 
22 SDRAM device attributes : General Burst Read Single bit Write OEh 

precharge all, auto precharge 

23 SDRAM cycle time @CAS latency of 2 12ns 13ns 15ns COh DOh FOh 2 

24 SDRAM access time @CAS latency of 2 7ns 8ns 9ns 70h 80h 90h 2 

25 SDRAM cycle time @CAS latency of 1 24ns 26ns 30ns 60h 68h 78h 2 

26 SDRAM access time @CAS latency of 1 20ns 22ns 24ns 50h 58h 60h 2 

27 Minimum row precharge time (=tRP) 20ns 26ns 30ns 14h 1Ah 1Eh 

28 Minimum row active to row active delay (tRRD) 16ns 20ns 24ns 10h 14h 18h 

29 Minimum RAS to CAS delay (=tRCD) 24ns 26ns 30ns 18h 1Ah 1Eh 

30 Minimum activate precharge time (=tRAS) 48ns sons 60ns 30h 32h 3Ch 

31 Module bank density 1 bank of 16MB 04h 

32-61 Superset information (maybe used in future) OOh 

62 SPD data revision code 2nd edition 01h 

63 Checksum for bytes O - 62 - 56h C4h 52h 

d!:i:filJ!liP 
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SERIAL PRESENCE DETECT SDRAM MODULE 

•·IT_~ 
1• ..• < ~\\ 2 > lCtion~~5c~ibe~ .>·/ .. ····· > ·.···••••••• <· 

7Ti > .::.: .:: ) I< • ...• ;c/ /. 1-~inti 
Cl~eff .> .......... . <. .. ~ .:. 2;_:;;,;~ 

2 ·:· .. <.~ } \ ............ 
····· 

•.•. : > .. 1~/ I f -Ii ; l<~I··_:'·ll'••· ······1 •. 2--
64 Manufacturer JEDEC ID code Samsung CEh 

65-71 ...... Manufacturer JEDEC ID code Samsung OOh 

72 Manufacturing location Onyang Korea 01h 

73 Manufacturer part# (Samsung memory) K 4Bh 

74 Manufacturer part# (Samsung memory) M 4Dh 

75 Manufacturer part# (Memory module) M 4Dh 

76 Manufacturer part# (Memory type & edge connector) 3 33h 

77 Manufacturer part# (Data bits) Blank 20h 

78 ...... Manufacturer part# (Data bits) 7 37h 

79 ...... Manufacturer part# (Data bits) 4 34h 

80 Manufacturer part# (Mode & operating voltage) s 53h 

81 Manufacturer part# (Module density) Blank 20h 

82 ...... Manufacturer part# (Module density) 2 32h 

83 Manufacturer part# (Refresh,# of banks in Comp. & interface) 0 30h 

84 Manufacturer part# (Compositon component) 3 33h 

85 Manufacturer part# (Component revision) B 42h 

86 Manufacturer part# (Package type) T 54h 

87 Manufacturer part# (PCB revision) N 4Eh 

88 Manufacturer part# (Hyphen) - 2Dh 

89 Manufacturer part# (Power) G 47h 

90 Manufacturer part# (Minimum cycle time) 8 l 0 l 2 38h l 30h I 32h 

91 Manufacturer revision code (For PCB) N 4Eh 

92 ...... Manufacturer revision code (For component) B-die (3rd Gen.) 42h 

93 Manufacturing date (Week) - 3 

94 Manufacturing date (Year) '97 61h 

95-98 Assembly serial # - OOh 

99-125 Manufacturer specific data (may be used in future) - FFh 

126 System frequency for 66MHz 66MHz 66h 

127 CAS latency for 66MHz CAS latency of both 2 & 3 06h 

128+ Unused storage locations - FFh 

Note : 1. The bank select address is excluded in counting the total# of addresses. 
2. This value is based on the component specification. 
3. This value is increased sequently from '01 h' whenever the manufacturing week is varied. 
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SERIAL PRESENCE DETECT 

1
--· i t > > <• __i_l --<. Ll1i.l. 1 •··•···• ..•....... ( -2 

O # of bytes written into serial memory at module manufacturer 

1 Total# of bytes of SPD memory device 

2 Fundamental memory type 

3 #of row address on this assembly 

4 #of column address on this assembly 

5 #of module banks on this assembly 

6 Data width of this assembly 

7 ...... Data width of this assembly 

8 Voltage interface standard of this assembly 

9 SDRAM cycle time from clock @CAS latency of 3 

10 SDRAM access time from clock @CAS latency of 3 

11 DIMM configuraion type 

12 Refresh rate & type 

13 Primary SDRAM width 

14 Error checking SDRAM width 

15 Minimum clock dealy for back-to-back random column address 

16 SDRAM device attributes : Burst lengths supported 

17 SDRAM device attributes : # of banks on SDRAM device 

18 SDRAM device attributes : CAS latency 

19 SDRAM device attributes : CS latency 

20 SDRAM device attributes : Write latency 

21 SDRAM module attributes 

22 SDRAM device attributes : General 

23 SDRAM cycle time @CAS latency of 2 

24 SDRAM access time @CAS latency of 2 

25 SDRAM cycle time @CAS latency of 1 

26 SDRAM access time @CAS latency of 1 

27 Minimum row precharge time (=tRP) 

28 Minimum row active to row active delay (tRRD) 

29 Minimum RAS to CAS delay (=tRCD) 

30 Minimum activate precharge time (=tRAS) 

31 Module bank density 

32-61 Superset information (maybe used in future) 

62 SPD data revision code 

63 Checksum for bytes 0 - 62 

t1Mfiliii" ELECTRONICS 

SDRAM MODULE 

•.••• _ ••.••.. -·-····-_.··.·· I l'.1~~i 

•·••••• c di.1..LZ~-···· I\-'~< 1· ..i. 
128bytes 

256bytes (2K-bit) 

SD RAM 

11 

10 

1 bank 

72 bits 

LVTTL 

8ns 10ns 12ns 

6ns 7ns 8ns 

ECC 

15.625us, support self refresh 

x4 

x4 

tcco = 1CLK 

1 , 2, 4, 8 & full page 

2 banks 

1, 2& 3 

OCLK 

OCLK 

Non-buffered, non-registered 

& redundant addressing 

+/-10% voltage tolerance, 

Burst Read Single bit Write 

precharge all, auto precharge 

12ns 13ns 15ns 

7ns 8ns 9ns 

24ns 26ns 30ns 

20ns 22ns 24ns 

20ns 26ns 30ns 

16ns 20ns 24ns 

24ns 26ns 30ns 

48ns 50ns 60ns 

1 bank of 32MB 

-
2nd edition 

-

08h 

04h 

OBh 

OAh 

01h 

48h 

OOh 

01h 

80h A Oh COh 2 

60h 70h 80h 2 

02h 

80h 

04h 

04h 

01h 

8Fh 

02h 

07h 

01h 

01h 

OOh 

OEh 

COh DOh FOh 2 

70h 80h 90h 2 

60h 68h 78h 2 

50h 58h 60h 2 

14h 1Ah 1Eh 

10h 14h 18h 

18h 1Ah 1Eh 

30h 32h 3Ch 

08h 

OOh 

01h 

53h C1h 4Fh 
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SERIAL PRESENCE DETECT SDRAM MODULE 

I··:···: : .·. -.y ····· > 
-------...;; .·.··· " ~···· FtJrict1911 ~upported L ~ tie~vallle .. : Byte# ·. 

Note 
~...:::_ 

... ~···· l_____ )< • ··J· 41 J ~10 l '-12 4···1 "10 j7A2 . 
~ :.:::_ -"-

64 Manufacturer JEDEC ID code Samsung CEh 

65-71 ...... Manufacturer JEDEC ID code Samsung OOh 

72 Manufacturing location Onyang Korea 01h 

73 Manufacturer part# (Samsung memory) K 4Bh 

74 Manufacturer part# (Samsung memory) M 4Dh 

75 Manufacturer part# (Memory module) M 4Dh 

76 Manufacturer part# (Memory type & edge connector) 3 33h 

77 Manufacturer part# (Data bits) Blank 20h 

78 ...... Manufacturer part# (Data bits) 7 37h 

79 ...... Manufacturer part# (Data bits) 4 34h 

80 Manufacturer part# (Mode & operating voltage) s 53h 

81 Manufacturer part# (Module density) Blank 20h 

82 ...... Manufacturer part# (Module density) 4 34h 

83 Manufacturer part# (Refresh,# of banks in Comp. & interface) 0 30h 

84 Manufacturer part# (Compositon component) 0 30h 

85 Manufacturer part# (Component revision) B 42h 

86 Manufacturer part# (Package type) T 54h 

87 Manufacturer part# (PCB revision) N 4Eh 

88 Manufacturer part# (Hyphen) " 2Dh 

89 Manufacturer part# (Power) G 47h 

90 Manufacturer part# (Minimum cycle time) 8 l 0 l 2 38h I 30h I 32h 

91 Manufacturer revision code (For PCB) N 4Eh 

92 ...... Manufacturer revision code (For component) B-die (3rd Gen.) 42h 

93 Manufacturing date (Week) 3 

94 Manufacturing date (Year) '97 61h 

95-98 Assembly serial # OOh 

99-125 Manufacturer specific data (may be used in future) FFh 

126 System frequency for 66MHz 66MHz 66h 

127 CAS latency for 66MHz CAS latency of both 2 & 3 06h 

128+ Unused storage locations FFh 

Note : 1. The bank select address is excluded in counting the total# of addresses. 
2. This value is based on the component specification. 
3. This value is increased sequently from '01 h' whenever the manufacturing week is varied. 
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SERIAL PRESENCE DETECT SDRAM MODULE 

KMM374S403BTN-GB/GO/G2 
• Organization : 4Mx72 
• Composition : 2Mx8 *18 
• Used component part#: KM48S2020BT-G8/G10/G12 
• #of banks in module : 2 banks 
• #of banks in component : 2 banks 
• Feature : 1,250mil height & double sided component 
• Refresh: 4K/64ms 
• Contents; 

~-·Lu 
.... ·.········•/< < < ·· ) Fui 

... •/ :/ <>······· .•>: : .. •//<•/ :·>: > /• //: :.:...: Rlf" ~ •.<.2:.L LT ? • 
. / 

£_Ly· ~<<•····· >·>> ? >J. •'.•:.:.: •••.:.:...: 
i•.d• I ·~ L .a '.Cl::. ······_IIB_d··· ~ 2 

0 #of bytes written into serial memory at module manufacturer 128bytes 80h 

1 Total # of bytes of SPD memory device 256bytes (2K-bit) 08h 

2 Fundamental memory type SD RAM 04h 

3 #of row address on this assembly 11 OBh 1 

4 # of column address on this assembly 9 09h 1 

5 # of module banks on this assembly 1 bank 01h 

6 Data width of this assembly 72 bits 48h 

7 ...... Data width of this assembly - OOh 

8 Voltage interface standard of this assembly LVTIL 01h 

9 SD RAM cycle time from clock @CAS latency of 3 8ns 10ns 12ns 80h A Oh COh 2 

10 SD RAM access time from clock @CAS latency of 3 6ns 7ns 8ns 60h 70h 80h 2 

11 DIMM configuraion type ECC 02h 

12 Refresh rate & type 15.625us, support self refresh 80h 

13 Primary SDRAM width x8 08h 

14 Error checking SDRAM width x8 08h 

15 Minimum clock dealy for back-to-back random column address tcco = 1CLK 01h 

16 SDRAM device attributes : Burst lengths supported 1, 2, 4, 8 & full page 8Fh 

17 SD RAM device attributes : #of banks on SDRAM device 2 banks 02h 

18 SDRAM device attributes : CAS latency 1, 2& 3 07h 

19 SDRAM device attributes : CS latency OCLK 01h 

20 SDRAM device attributes : Write latency OCLK 01h 

21 SDRAM module attributes 
Non-buffered, non-registered 

OOh 
& redundant addressing 

+/-10% voltage tolerance, 

22 SDRAM device attributes : General Burst Read Single bit Write OEh 

precharge all, auto precharge 

23 SD RAM cycle time @CAS latency of 2 12ns 13ns 15ns COh DOh FOh 2 

24 SD RAM access time @CAS latency of 2 7ns 8ns 9ns 70h 80h 90h 2 

25 SDRAM cycle time @CAS latency of 1 24ns 26ns 30ns 60h 68h 78h 2 

26 SDRAM access time @CAS latency of 1 20ns 22ns 24ns 50h 58h 60h 2 

27 Minimum row precharge time (=tRP) 20ns 26ns 30ns 14h 1Ah 1Eh 

28 Minimum row active to row active delay (tRRD) 16ns 20ns 24ns 10h 14h 18h 

29 Minimum RAS to CAS delay (=tRCD) 24ns 26ns 30ns 18h 1Ah 1Eh 

30 Minimum activate precharge time (=tRAS) 48ns 50ns 60ns 30h 32h 3Ch 

31 Module bank density 2 banks of 16MB 04h 

32-61 Superset information (maybe used in future) - OOh 

62 SPD data revision code 2nd edition 01h 

63 Checksum for bytes 0 - 62 - 57h C5h 53h 
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SERIAL PRESENCE DETECT SDRAM MODULE 

BYte# Function Described 

L ~ ...::::_· 

64 Manufacturer JEDEC ID code Samsung CEh 

65-71 ...... Manufacturer JEDEC ID code Samsung OOh 

72 Manufacturing location Onyang Korea 01h 

73 Manufacturer part# (Samsung memory) K 4Bh 

74 Manufacturer part# (Samsung memory) M 4Dh 

75 Manufacturer part# (Memory module) M 4Dh 

76 Manufacturer part# (Memory type & edge connector) 3 33h 

77 Manufacturer part# (Data bits) Blank 20h 

78 ...... Manufacturer part# (Data bits) 7 37h 

79 ...... Manufacturer part# (Data bits) 4 34h 

80 Manufacturer part# (Mode & operating voltage) s 53h 

81 Manufacturer part# (Module density) Blank 20h 

82 ...... Manufacturer part# (Module density) 4 34h 

83 Manufacturer part# (Refresh, # of banks in Comp. & interface) 0 30h 

84 Manufacturer part# (Compositon component) 3 33h 

85 Manufacturer part# (Component revision) B 42h 

86 Manufacturer part# (Package type) T 54h 

87 Manufacturer part# (PCB revision) N 4Eh 

88 Manufacturer part# (Hyphen) - " 2Dh 

89 Manufacturer part# (Power) G 47h 

90 Manufacturer part# (Minimum cycle time) 8 I 0 I 2 38h I 30h I 32h 

91 Manufacturer revision code (For PCB) N 4Eh 

92 ...... Manufacturer revision code (For component) B-die (3rd Gen.) 42h 

93 Manufacturing date (Week) - 3 

94 Manufacturing date (Year) '97 61h 

95-98 Assembly serial # - OOh 

99-125 Manufacturer specific data (may be used in future) FFh 

126 System frequency for 66MHz 66MHz 66h 

127 CAS latency for 66MHz CAS latency of both 2 & 3 06h 

128+ Unused storage locations FFh 

Note : 1. The bank select address is excluded in counting the total# of addresses. 
2. This value is based on the component specification. 
3. This value is increased sequently from '01 h' whenever the manufacturing week is varied. 
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SERIAL PRESENCE DETECT SDRAM MODULE 

KMM366S404AT-GBIGOIG2 
• Organization : 4Mx64 

• Composition: 4Mx16 *4 

• Used component part#: KM416S4020AT-GB/G10/G12 
• #of banks in module : 1 bank 
• # of banks in component : 2 banks 

• Feature: 1,000mil height & single sided component 
• Refresh : 4K/64ms 
• Contents; 

l~\JtA~ ···••·· -cc ;._ > TI -r 7~~ > > •>·> < > ... \.•···· 22·.<····•L_··.· I. > 

1. 

< I~~.•· .. > < . IT-< ~···· _fl/. 
::-::- "'~~z 

~ _:12~ 
bl_~~ 

--- .... ·.·········~·············!~~ . •·•· ............. F 
0 # of bytes written into serial memory at module manufacturer 12abytes aoh 

1 Total # of bytes of SPD memory device 256bytes (2K-bit) Oah 

2 Fundamental memory type SD RAM 04h 

3 #of row address on this assembly 13 ODh 1 

4 # of column address on this assembly a Oah 1 

5 #of module banks on this assembly 1 bank 01h 

6 Data width of this assembly 64bits 40h 

7 ...... Data width of this assembly OOh 

a Voltage interface standard of this assembly LVTIL 01h 

9 SDRAM cycle time from clock @CAS latency of 3 ans 10ns 12ns aoh A Oh COh 2 

10 SD RAM access time from clock @CAS latency of 3 6ns 7ns ans 60h ?Oh aoh 2 

11 DIMM configuraion type Non parity OOh 

12 Refresh rate & type 15.625us, support self refresh aoh 

13 Primary SDRAM width x16 10h 

14 Error checking SDRAM width None OOh 

15 Minimum clock dealy for back-to-back random column address tcco = 1CLK 01h 

16 SDRAM device attributes : Burst lengths supported 1, 2, 4, a & full page aFh 

17 SD RAM device attributes : #of banks on SDRAM device 2 banks 02h 

1a SDRAM device attributes : CAS latency 2&3 06h 

19 SDRAM device attributes : CS latency OCLK 01h 

20 SDRAM device attributes : Write latency OCLK 01h 

21 SDRAM module attributes 
Non-buffered, non-registered 

OOh 
& redundant addressing 

+/-10% voltage tolerance, 
22 SDRAM device attributes : General Burst Read Single bit Write OEh 

precharge all, auto precharge 

23 SDRAM cycle time @CAS latency of 2 12ns 13ns 15ns COh DOh FOh 2 

24 SD RAM access time @CAS latency of 2 6ns 7ns ans 60h ?Oh aoh 2 

25 SDRAM cycle time @CAS latency of 1 - - OOh OOh OOh 

26 SDRAM access time @CAS latency of 1 - - OOh OOh OOh 

27 Minimum row precharge time (=tRP) 20ns 24ns 26ns 14h 1ah 1Ah 

2a Minimum row active to row active delay (tRRD) 16ns 20ns 24ns 10h 14h 1ah 

29 Minimum RAS to CAS delay (=tRCD) 20ns 24ns 26ns 14h 1ah 1Ah 

30 Minimum activate precharge time (=tRAS) 4ans sons 60ns 30h 32h 3Ch 

31 Module bank density 1 bank of 32MB oah 

32-61 Superset information (maybe used in future) OOh 

62 SPD data revision code 2nd edition 01h 

63 Checksum for bytes 0 - 62 - aCh EAh SCh 

ttMfiliil» 
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SERIAL PRESENCE DETECT SCRAM MODULE 
T~C ~ ~ 

>T~ 
: ... > F~llcti~n supported >••.··.· ): .£___< 1><22 Byte# . ..:. ·-" 

r>± £·~ ~ 

.a T .10 Y~> .·:. >~ J< ·~~ Ji :::;;; .... :: _ill --"'- _L;d ;..:::.. ...:;;_: .... : -----
64 Manufacturer JEDEC ID code Samsung CEh 

65-71 ...... Manufacturer JEDEC ID code Samsung OOh 

72 Manufacturing location Onyang Korea 01h 

73 Manufacturer part# (Samsung memory) K 4Bh 

74 Manufacturer part# (Samsung memory) M 4Dh 

75 Manufacturer part# (Memory module)· M 4Dh 

76 Manufacturer part # (Memory type & edge connector) 3 33h 

77 Manufacturer part# (Data bits) Blank 20h 

78 ...... Manufacturer part# (Data bits) 6 36h 

79 ...... Manufacturer part# (Data bits) 6 36h 

80 Manufacturer part# (Mode & operating voltage) s 53h 

81 Manufacturer part# (Module density) Blank 20h 

82 ...... Manufacturer part# (Module density) 4 34h 

83 Manufacturer part# (Refresh,# of banks in Comp. & interface) 0 30h 

84 Manufacturer part# (Compositon component) 4 34h 

85 Manufacturer part# (Component revision) A 41h 

86 Manufacturer part# (Package type) T 54h 

87 Manufacturer part# (PCB revision) Blank 20h 

88 Manufacturer part# (Hyphen) -" 2Dh 

89 Manufacturer part# (Power) G 47h 

90 Manufacturer part# (Minimum cycle time) 8 I 0 I 2 38h I 30h I 32h 

91 Manufacturer revision code (For PCB) Blank (Mother PCB) 20h 

92 ...... Manufacturer revision code (For component) A-die (2nd Gen.) 41h 

93 Manufacturing date (Week) - - 3 

94 Manufacturing date (Year) '97 61h 

95-98 Assembly serial # - OOh 

99-125 Manufacturer specific data (may be used in future) - FFh 

126 System frequency for 66MHz 66MHz 66h 

127 CAS latency for 66MHz CAS latency of both 2 & 3 06h 

128+ Unused storage locations - FFh 

Note : 1. The bank select address is excluded in counting the total# of addresses. 
2. This value is based on the component specification. 
3. This value is increased sequently from '01 h' whenever the manufacturing week is varied. 
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SERIAL PRESENCE DETECT SCRAM MODULE 

KMM366S424AT-GB/GO/G2 
• Organization : 4Mx64 
• Composition: 4Mx16 *4 
• Used component part#: KM416S4030AT-G8/G10/G12 
• #of banks in module : 1 bank 
• #of banks in component : 4 banks 
• Feature: 1 ,OOOmil height & single sided component 

• Refresh : 4K/64ms 
• Contents; 

1syte# i • f > >· / J> U.i&.iL .. · ·•·•• < . . ...... 
.... ~f·~ /•••· ' / < 

i~ 
I><>.•• li>··•<• ~ ·•<>> /// ······I AIL 2 _o:; ·>i .2:.11 /·{l.E l ?i ·•···. ~ :ii< <22 >> ~ 

0 #of bytes written into serial memory at module manufacturer 128bytes 80h 

1 Total# of bytes of SPD memory device 256bytes (2K-bit) OBh 

2 Fundamental memory type SD RAM 04h 

3 #of row address on this assembly 12 OCh 1 

4 # of column address on this assembly 8 OBh 1 

5 # of module banks on this assembly 1 bank 01h 

6 Data width of this assembly 64bits 40h 

7 ...... Data width of this assembly - OOh 

8 Voltage interface standard of this assembly LVTTL 01h 

9 SDRAM cycle time from clock @CAS latency of 3 Bns 10ns 12ns 80h A Oh COh 2 

10 SDRAM access time from clock @CAS latency of 3 6ns 7ns Bns 60h ?Oh 80h 2 

11 DIMM configuraion type Non parity OOh 

12 Refresh rate & type 15.625us, support self refresh 80h 

13 Primary SDRAM width x16 10h 

14 Error checking SDRAM width None OOh 

15 Minimum clock dealy for back-to-back random column address tcco = 1CLK 01h 

16 SDRAM device attributes : Burst lengths supported 1 r 2, 4, 8 & full page 8Fh 

17 SDRAM device attributes : #of banks on SDRAM device 4 banks 04h 

18 SDRAM device attributes : CAS latency 2&3 06h 

19 SDRAM device attributes : CS latency OCLK 01h 

20 SDRAM device attributes : Write latency OCLK 01h 

21 SDRAM module attributes 
Non-buffered, non-registered 

OOh 
& redundant addressing 

+/-10% voltage tolerance, 

22 SDRAM device attributes : General Burst Read Single bit Write OEh 

precharge all, auto precharge 

23 SDRAM cycle time @CAS latency of 2 12ns 13ns 15ns COh DOh FOh 2 

24 SDRAM access time @CAS latency of 2 6ns 7ns Bns 60h ?Oh 80h 2 

25 SDRAM cycle time @CAS latency of 1 - - - OOh OOh OOh 

26 SDRAM access time @CAS latency of 1 - - - OOh OOh OOh 

27 Minimum row precharge time (=tRP) 20ns 24ns 26ns 14h 18h 1Ah 

28 Minimum row active to row active delay (tRRD) 16ns 20ns 24ns 10h 14h 18h 

29 Minimum RAS to CAS delay (=tRCD) 20ns 24ns 26ns 14h 18h 1Ah 

30 Minimum activate precharge time (=tRAS) 48ns 50ns 60ns 30h 32h 3Ch 

31 Module bank density 1 bank of 32MB 08h 

32-61 Superset information (maybe used in future) - OOh 

62 SPD data revision code 2nd edition 01h 

63 Checksum for bytes O - 62 - 8Dh EBh 5Dh 
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SERIAL PRESENCE DETECT SDRAM MODULE 
[-,,,- -: 

~ 7<: :<. ---~' ~ 
-
~ .... :. ~~n~tio~ ~upported • :••· •• ). }_31 ~ ·:::·-..., > / I Byte#>I 

> >_c . .;.,• Note 

L~__i:::_:_ L.J.:.2·• __2___' > > ) ::: •••••. _2 J_ ll~--
41 l -10 ~ _:! •:·· I -10 r- -12 I! 

64 Manufacturer JEDEC ID code Samsung CEh 

65-71 ...... Manufacturer JEDEC ID code Samsung OOh 

72 Manufacturing location Onyang Korea 01h 

73 Manufacturer part# (Samsung memory) K 4Bh 

74 Manufacturer part# (Samsung memory) M 4Dh 

75 Manufacturer part# (Memory module) M 4Dh 

76 Manufacturer part# (Memory type & edge connector) 3 33h 

77 Manufacturer part# (Data bits) Blank 20h 

78 ...... Manufacturer part# (Data bits) 6 36h 

79 ...... Manufacturer part# (Data bits) 6 36h 

80 Manufacturer part# (Mode & operating voltage) s 53h 

81 Manufacturer part# (Module density) Blank 20h 

82 ...... Manufacturer part# (Module density) 4 34h 

83 Manufacturer part# (Refresh, #of banks in Comp. & interface) 2 32h 

84 Manufacturer part# (Compositon component) 4 34h 

85 Manufacturer part# (Component revision) A 41h 

86 Manufacturer part# (Package type) T 54h 

87 Manufacturer part# (PCB revision) Blank 20h 

88 Manufacturer part# (Hyphen) - 2Dh 

89 Manufacturer part# (Power) G 47h 

90 Manufacturer part# (Minimum cycle time) 8 I 0 I 2 38h I 30h I 32h 

91 Manufacturer revision code (For PCB) Blank (Mother PCB) 20h 

92 ...... Manufacturer revision code (For component) A-die (2nd Gen.) 41h 

93 Manufacturing date (Week) - 3 

94 Manufacturing date (Year) '97 61h 

95-98 Assembly serial# - OOh 

99-125 Manufacturer specific data (may be used in future) - FFh 

126 System frequency for 66MHz 66MHz 66h 

127 CAS latency for 66MHz CAS latency of both 2 & 3 06h 

128+ Unused storage locations FFh 

Note : 1. The bank select address is excluded in counting the total #of addresses. 
2. This value is based on the component specification. 
3. This value is increased sequently from '01 h' whenever the manufacturing week is varied. 
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SERIAL PRESENCE DETECT SDRAM MODULE 

KMM366S803A T-G8/GOIG2 
• Organization : 8Mx64 
• Composition : 8Mx8 *8 
• Used component part#: KM48S8020AT-G8/G10/G12 
• #of banks in module : 1 bank 
• #of banks in component : 2 banks 

• Feature : 1,000mil height & double sided component 
• Refresh : 4K/64ms 
• Contents; 

7 :··:· .~~.~ ~-

I Fun<:tiorrsupported • ··:: p .. :::••: :: ::: .·:·:·.:• 

. i\i"'•a; Syte# Function: Described ~··: .:. ·: ~:.;J 

I .. ·. :·.:· . c :.s 
~· l~c 

;.10 •12 J : .. jE.·:·· LillG_• '-: -1~ 1:'T: 2 ~ L 
0 # of bytes written into serial memory at module manufacturer 128bytes 80h 

1 Total# of bytes of SPD memory device 256bytes (2K-bit) 08h 

2 Fundamental memory type SD RAM 04h 

3 # of row address on this assembly 13 ODh 1 

4 #of column address on this assembly 9 09h 1 

5 # of module banks on this assembly 1 bank 01h 

6 Data width of this assembly 64 bits 40h 

7 ...... Data width of this assembly - OOh 

8 Voltage interface standard of this assembly LVTTL 01h 

9 SD RAM cycle time from clock @CAS latency of 3 8ns 10ns 12ns 80h A Oh COh 2 

10 SDRAM access time from clock @CAS latency of 3 6ns 7ns 8ns 60h ?Oh 80h 2 

11 DIMM configuraion type Non parity OOh 

12 Refresh rate & type 15.625us, support self refresh 80h 

13 Primary SDRAM width x8 08h 

14 Error checking SDRAM width None OOh 

15 Minimum clock dealy for back-to-back random column address tcco = 1CLK 01h 

16 SDRAM device attributes : Burst lengths supported 1 , 2, 4, 8 & full page 8Fh 

17 SDRAM device attributes : #of banks on SD RAM device 2 banks 02h 

18 SDRAM device attributes : CAS latency 2&3 06h 

19 SDRAM device attributes : CS latency OCLK 01h 

20 SDRAM device attributes : Write latency OCLK 01h 

21 SDRAM module attributes 
Non-buffered, non-registered 

OOh 
& redundant addressing 

+/-10% voltage tolerance, 

22 SDRAM device attributes : General Burst Read Single bit Write OEh 

precharge all, auto precharge 

23 SDRAM cycle time @CAS latency of 2 12ns 13ns 15ns COh DOh FOh 2 

24 SDRAM access time @CAS latency of 2 6ns 7ns ans 60h ?Oh 80h 2 

25 SDRAM cycle time @CAS latency of 1 - - OOh OOh OOh 

26 SDRAM access time @CAS latency of 1 - - OOh OOh OOh 

27 Minimum row precharge time (=tRP) 20ns 24ns 26ns 14h 18h 1Ah 

28 Minimum row active to row active delay {tRRD) 16ns 20ns 24ns 10h 14h 18h 

29 Minimum RAS to CAS delay (=tRCD) 20ns 24ns 26ns 14h 18h 1Ah 

30 Minimum activate precharge time (=tRAS) 48ns 50ns 60ns 30h 32h 3Ch 

31 Module bank density 1 bank of 64MB 10h 

32-61 Superset information (maybe used in future) OOh 

62 SPD data revision code 2nd edition 01h 

63 Checksum for bytes 0 - 62 8Dh EBh 5Dh 

et:!:l:tJIJiiiP 
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SERIAL PRESENCE DETECT SDRAM MODULE 

I Function··supported Hex value I 
Byte# Function Described 

I l l I ~127 
Note 

l 
.;a ~10 -12 -a "10 I = 

64 Manufacturer JEDEC ID code Samsung CEh 

65-71 ...... Manufacturer JEDEC ID code Samsung OOh 

72 Manufacturing location Onyang Korea 01h 

73 Manufacturer part# (Samsung memory) K 4Bh 

74 Manufacturer part# (Samsung memory) M 4Dh 

75 Manufacturer part# (Memory module) M 4Dh 

76 Manufacturer part# (Memory type & edge connector) 3 33h 

77 Manufacturer part# (Data bits) Blank 20h 

78 ...... Manufacturer part# (Data bits) 6 36h 

79 ...... Manufacturer part# (Data bits) 6 36h 

80 Manufacturer part# (Mode & operating voltage) s 53h 

81 Manufacturer part# (Module density) Blank 20h 

82 ...... Manufacturer part# (Module density) 8 38h 

83 Manufacturer part# (Refresh,# of banks in Comp. & interface) 0 30h 

84 Manufacturer part# (Compositon component) 3 33h 

85 Manufacturer part# (Component revision) A 41h 

86 Manufacturer part# (Package type) T 54h 

87 Manufacturer part# (PCB revision) Blank 20h 

88 Manufacturer part# (Hyphen) " 2Dh 

89 Manufacturer part# (Power) G 47h 

90 Manufacturer part# (Minimum cycle time) 8 l 0 l 2 38h l 30h l 32h 

91 Manufacturer revision code (For PCB) Blank (Mother PCB) 20h 

92 ...... Manufacturer revision code (For component) A-die (2nd Gen.) 41h 

93 Manufacturing date (Week) 3 

94 Manufacturing date (Year) '97 61h 

95-98 Assembly serial # OOh 

99-125 Manufacturer specific data (may be used in future) FFh 

126 System frequency for 66MHz 66MHz 66h 

127 CAS latency for 66MHz CAS latency of both 2 & 3 06h 

128+ Unused storage locations FFh 

Note : 1. The bank select address is excluded in counting the total #of addresses. 
2. This value is based on the component specification. 
3. This value is increased sequently from '01 h' whenever the manufacturing week is varied. 
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SERIAL PRESENCE DETECT SDRAM MODULE 

KMM366S823AT·GB/GO/G2 
• Organization : 8Mx64 
• Composition : 8Mx8 *8 
• Used component part#: KM48S8030AT-G8/G10/G12 
• #of banks in module : 1 bank 
• # of banks in component : 4 banks 

• Feature: 1,000mil height & double sided component 
• Refresh : 4K/64ms 
• Contents; 

I><.•·· .••.•• <=- \,0GZ .. _ _.<·< <><•·· I/) -:-;,;;;::;: ./. / "Cd_ < < ye .. ·. 
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~41· j l:!ih/ 1• -~~\ .•.•• 1<> -If G ·•••:i:::·~·~···>< li< / u.l··•< .. ·.··•··· · > i ><··•···· > ···• <> · > > 

0 #of bytes written into serial memory at module manufacturer 128bytes 80h 

1 Total # of bytes of SPD memory device 256bytes (2K-bit) 08h 

2 Fundamental memory type SD RAM 04h 

3 #of row address on this assembly 12 OCh 1 

4 #of column address on this assembly 9 09h 1 

5 #of module banks on this assembly 1 bank 01h 

6 Data width of this assembly 64bits 40h 

7 ...... Data width of this assembly - OOh 

8 Voltage interface standard of this assembly LVTTL 01h 

9 SD RAM cycle time from clock @CAS latency of 3 8ns 10ns 12ns 80h A Oh COh 2 

10 SDRAM access time from clock @CAS latency of 3 6ns 7ns 8ns 60h 70h 80h 2 

11 DIMM configuraion type Non parity OOh 

12 Refresh rate & type 15.625us, support self refresh 80h 

13 Primary SDRAM width x8 08h 

14 Error checking SDRAM width None OOh 

15 Minimum clock dealy for back-to-back random column address tcco = 1CLK 01h 

16 SDRAM device attributes : Burst lengths supported 1, 2, 4, 8 & full page 8Fh 

17 SDRAM device attributes : # of banks on SDRAM device 4 banks 04h 

18 SDRAM device attributes : CAS latency 2&3 06h 

19 SDRAM device attributes : CS latency OCLK 01h 

20 SDRAM device attributes : Write latency OCLK 01h 

21 SDRAM module attributes 
Non-buffered, non-registered 

OOh 
& redundant addressing 

+/-10% voltage tolerance, 

22 SDRAM device attributes : General Burst Read Single bit Write OEh 

precharge all, auto precharge 

23 SD RAM cycle time @CAS latency of 2 12ns 13ns 15ns COh DOh FOh 2 

24 SDRAM access time @CAS latency of 2 6ns 7ns 8ns 60h 70h 80h 2 

25 SDRAM cycle time @CAS latency of 1 - - OOh OOh OOh 

26 SDRAM access time @CAS latency of 1 - - OOh OOh OOh 

27 Minimum row precharge time (=IRP) 20ns 24ns 26ns 14h 18h 1Ah 

28 Minimum row active to row active delay (tRRD) 16ns 20ns 24ns 10h 14h 18h 

29 Minimum RAS to CAS delay (=IRCD) 20ns 24ns 26ns 14h 18h 1Ah 

30 Minimum activate precharge time (=IRAS) 48ns 50ns 60ns 30h 32h 3Ch 

31 Module bank density 1 bank of 64MB 10h 

32-61 Superset information (maybe used in future) OOh 

62 SPD data revision code 2nd edition 01h 

63 Checksum for bytes 0 - 62 8Eh ECh 5Eh 
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SERIAL PRESENCE DETECT SDRAM MODULE 
-.,,- --::c •• ·•. 

(=u~c~i1:m Sµppc>rted ·•l·c:- --'- Hex\lalue 
--c,-

Byte# FunctiomDescribed . """'- _:_i. Ncite 
..::_ ~<2 ···~·· ~·· 

-a ~if -12 .:• ~I~'*' l .•· -12 

64 Manufacturer JEDEC ID code Samsung CEh 

65-71 ...... Manufacturer JEDEC ID code Samsung OOh 

72 Manufacturing location Onyang Korea 01h 

73 Manufacturer part# (Samsung memory) K 4Bh 

74 Manufacturer part # (Samsung memory) M 4Dh 

75 Manufacturer part# (Memory module) M 4Dh 

76 Manufacturer part# (Memory type & edge connector) 3 33h 

77 Manufacturer part# (Data bits) Blank 20h 

78 ...... Manufacturer part# (Data bits) 6 36h 

79 ...... Manufacturer part# (Data bits) 6 36h 

80 Manufacturer part# (Mode & operating voltage) s 53h 

81 Manufacturer part# (Module density) Blank 20h 

82 ...... Manufacturer part# (Module density) 8 38h 

83 Manufacturer part# (Refresh,# of banks in Comp. & interface) 2 32h 

84 Manufacturer part# (Compositon component) 3 33h 

85 Manufacturer part# (Component revision) A 41h 

86 Manufacturer part# (Package type) T 54h 

87 Manufacturer part# (PCB revision) Blank 20h 

88 Manufacturer part# (Hyphen) " 2Dh 

89 Manufacturer part# (Power) G 47h 

90 Manufacturer part# (Minimum cycle time) 8 I 0 l 2 38h l 30h l 32h 

91 Manufacturer revision code (For PCB) Blank (Mother PCB) 20h 

92 ...... Manufacturer revision code (For component) A-die (2nd Gen.) 41h 

93 Manufacturing date (Week) 3 

94 Manufacturing date (Year) '97 61h 

95-98 Assembly serial # OOh 

99-125 Manufacturer specific data (may be used in fUture) FFh 

126 System frequency for 66MHz 66MHz 66h 

127 CAS latency for 66MHz CAS latency of both 2 & 3 06h 

128+ Unused storage locations FFh 

Note : 1. The bank select address is excluded in counting the total# of addresses. 
2. This value is based on the component specification. 
3. This value is increased sequently from '01h' whenever the manufacturing week is varied. 
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SERIAL PRESENCE DETECT SCRAM MODULE 

KMM366S804AT-GB/GO/G2 
• Organization : 8Mx64 
• Composition: 4Mx16 *8 
• Used component part#: KM416S4020AT-G8/G10/G12 
• # of banks in module : 2 banks 
• # of banks in component : 2 banks 
• Feature: 1,000mil height & double sided component 

• Refresh : 4K/64ms 
• Contents; 
·/<: ........ ·•><< "??" ... )(//. { . < >\\ , •• ~_J_ 
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0 #of bytes written into serial memory at module manufacturer 12abytes aoh 

1 Total# of bytes of SPD memory device 256bytes (2K-bit) Oah 

2 Fundamental memory type SD RAM 04h 

3 #of row address on this assembly 13 ODh 1 

4 # of column address on this assembly 8 oah 1 

5 # of module banks on this assembly 2 banks 02h 

6 Data width of this assembly 64bits 40h 

7 ...... Data width of this assembly - OOh 

a Voltage interface standard of this assembly LVTTL 01h 

9 SDRAM cycle time from clock@CAS latency of3 ans 10ns 12ns 80h A Oh COh 2 

10 SDRAM access time from clock @CAS latency of 3 6ns 7ns 8ns 60h ?Oh 80h 2 

11 DIMM configuraion type Non parity OOh 

12 Refresh rate & type 15.625us, support self refresh 80h 

13 Primary SDRAM width x16 10h 

14 Error checking SDRAM width None OOh 

15 Minimum clock dealy for back-to-back random column address tcco = 1CLK 01h 

16 SDRAM device attributes : Burst lengths supported 1 , 2, 4, 8 & full page 8Fh 

17 SD RAM device attributes : # of banks on SD RAM device 2 banks 02h 

1a SDRAM device attributes : CAS latency 2&3 06h 

19 SDRAM device attributes : CS latency OCLK 01h 

20 SDRAM device attributes : Write latency OCLK 01h 

21 SDRAM module attributes 
Non-buffered, non-registered 

OOh 
& redundant addressing 

+/- 10% voltage tolerance, 

22 SDRAM device attributes : General Burst Read Single bit Write OEh 

precharge all, auto precharge 

23 SDRAM cycle time @CAS latency of 2 12ns 13ns 15ns COh DOh FOh 2 

24 SDRAM access time @CAS latency of 2 6ns 7ns ans 60h ?Oh 80h 2 

25 SDRAM cycle time @CAS latency of 1 - OOh OOh OOh 

26 SDRAM access time @CAS latency of 1 - OOh OOh OOh 

27 Minimum row precharge time (=tRP) 20ns 24ns 26ns 14h 1ah 1Ah 

28 Minimum row active to row active delay (tRRD) 16ns 20ns 24ns 10h 14h 18h 

29 Minimum RAS to CAS delay (=tRCD) 20ns 24ns 26ns 14h 18h 1Ah 

30 Minimum activate precharge time (=tRAS) 48ns 50ns 60ns 30h 32h 3Ch 

31 Module bank density 2 banks of 32MB Oah 

32-61 Superset information (maybe used in future) OOh 

62 SPD data revision code 2nd edition 01h 

63 Checksum for bytes o - 62 - 8Dh EBh 5Dh 
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SERIAL PRESENCE DETECT SDRAM MODULE 
··~ 

::·:. 

. ····· 
:· · . 

I 
Fu~tion. supported .::·· ·. Hexva1ue 

. 

B:yte# functfon.Described 
> -8 ..h"~ l JL~10 I 

Note 
.· :···.•·: .... :· ·.·· ~12 -a ~12 

64 Manufacturer JEDEC ID code Samsung CEh 

65-71 ...... Manufacturer JEDEC ID code Samsung OOh 

72 Manufacturing location Onyang Korea 01h 

73 Manufacturer part# (Samsung memory) K 4Bh 

74 Manufacturer part # (Samsung memory) M 4Dh 

75 Manufacturer part# (Memory module) M 4Dh 

76 Manufacturer part# (Memory type & edge connector) 3 33h 

77 Manufacturer part# (Data bits) Blank 20h 

78 ...... Manufacturer part# (Data bits) 6 36h 

79 ...... Manufacturer part# (Data bits) 6 36h 

80 Manufacturer part# (Mode & operating voltage) s 53h 

81 Manufacturer part # (Module density) Blank 20h 

82 ...... Manufacturer part# (Module density) 8 38h 

83 Manufacturer part# (Refresh,# of banks in Comp. & interface) 0 30h 

84 Manufacturer part# (Compositon component) 4 34h 

85 Manufacturer part# (Component revision) A 41h 

86 Manufacturer part# (Package type) T 54h 

87 Manufacturer part# (PCB revision) Blank 20h 

88 Manufacturer part# (Hyphen) " - 2Dh 

89 Manufacturer part# (Power) G 47h 

90 Manufacturer part# (Minimum cycle time) 8 l 0 l 2 38h l 30h l 32h 

91 Manufacturer revision code (For PCB) Blank (Mother PCB) 20h 

92 ...... Manufacturer revision code (For component) A-die (2nd Gen.) 41h 

93 Manufacturing date (Week) - - 3 

94 Mapufacturing date (Year) '97 61h 

95-98 Assembly serial# - OOh 

99-125 Manufacturer specific data (may be used in future) - FFh 

126 System frequency for 66MHz 66MHz 66h 

127 CAS latency for 66MHz CAS latency of both 2 & 3 06h 

128+ Unused storage locations - FFh 

Note : 1. The bank select address is excluded in counting the total #of addresses. 
2. This value is based on the component specification. 
3. This value is increased sequently from '01 h' whenever the manufacturing week is varied. 
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SERIAL PRESENCE DETECT SDRAM MODULE 

KMM366S824AT-GBIGO/G2 
• Organization : 8Mx64 
• Composition: 4Mx16 *8 

• Used component part#: KM416S4030AT-G8/G10/G12 
• #of banks in module : 2 banks 
• #of banks in component : 4 banks 

• Feature : 1,000mil height & double sided component 
• Refresh : 4K/64ms 
• Contents; 

\ .. ) __ l>< .. •••·•····•>··•./>•/<<\.fjX_ .. {./ • ··•·•······. 2)1·.··········•••••--1Jl .... ·.········•·>···· .... 
-:re 1>i·•••·•·•·••• I<> fP;T~/•.<><•. \<<<· <••/<•'•········•·•••· ~.f .. , .. ,, r~/ ............. ,... .... 1 ~ J.[~lfllote 

.•l:::..:_ ••••••••••. .......... • •.. ·•••••·••• ......... ........................... ••••• •·•••• •·•••· •••. l •L_• .:....·.,,-... .·.~····· ········· ....•....... ···!~ I•••""" .•.•.• 
0 # of. bytes written into serial memory at module manufacturer 12abytes aoh 

1 Total #of bytes of SPD memory device 256bytes (2K-bit) Oah 

2 Fundamental memory type 

3 # of row address on this assembly 

4 #of column address on this assembly 

5 #of module banks on this assembly 

6 Data width of this assembly 

7 ...... Data width of this assembly 

a Voltage interface standard of this assembly 

9 SDRAM cycle time from clock @CAS latency of 3 

1 O SDRAM access time from clock @CAS latency of 3 

11 DIMM configuraion type 

12 Refresh rate & type 

13 Primary SDRAM width 

14 Error checking SDRAM width 

15 Minimum clock dealy for back-to-back random column address 

16 SDRAM device attributes : Burst lengths supported 

17 SDRAM device attributes : # of banks on SDRAM device 

1a SDRAM device attributes : CAS latency 

19 SDRAM device attributes : CS latency 

20 SDRAM device attributes : Write latency 

21 SDRAM module attributes 

22 SDRAM device attributes : General 

23 SDRAM cycle time @CAS latency of 2 

24 SDRAM access time @CAS latency of 2 

25 SDRAM cycle time @CAS latency of 1 

26 SDRAM access time @CAS latency of 1 

27 Minimum row precharge time (=tRP) 

2a Minimum row active to row active delay (tRRD) 

29 Minimum RAS to CAS delay (=tRCD) 

30 Minimum activate precharge time (=tRAS) 

31 Module bank density 

32-61 Superset information (maybe used in future) 

62 SPD data revision code 

63 Checksum for bytes 0 - 62 
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ELECTRONICS 

SD RAM 

12 

a 

2 banks 

64bits 

LVTTL 

ans 10ns 12ns 

6ns 7ns ans 

Non parity 

15.625us, support self refresh 

x16 

None 

tcco = 1CLK 

1, 2, 4, a & full page 

4 banks 

2&3 

OCLK 

OCLK 

Non-buffered, non-registered 

& redundant addressing 

+/- 10% voltage tolerance, 

Burst Read Single bit Write 

precharge all, auto precharge 

12ns 13ns 15ns 

6ns 7ns ans 

-

20ns 24ns 26ns 

16ns 20ns 24ns 

20ns 24ns 26ns 

4ans 50ns 60ns 

2 banks of 32MB 

-
2nd edition 

-

04h 

OCh 

oah 

02h 

40h 

OOh 

01h 

aoh A Oh 

60h 70h 

OOh 

aoh 

10h 

OOh 

01h 

aFh 

04h 

06h 

01h 

01h 

OOh 

OEh 

COh DOh 

60h 70h 

OOh OOh 

OOh OOh 

14h 1ah 

10h 14h 

14h 1ah 

30h 32h 

Oah 

OOh 

01h 

aEh ECh 

COh 2 

aoh 2 

FOh 2 

aoh 2 

OOh 

OOh 

1Ah 

1ah 

1Ah 

3Ch 

5Eh 
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SERIAL PRESENCE DETECT SDRAM MODULE 

I "'"7 .• · .• ""' T Ft.li\Cti<>ti•.Stipported .>I 
7 

t1ex valu~ .•.•• ·· 1.···· 
~yt~# ,. furfotiOi'i• Described Note 

L .L ~_;: = ;_ . r•.• 4l 1 ~1oT .;.12 4l j -10 J -12 r 
64 Manufacturer JEDEC ID code Samsung CEh 

65-71 ...... Manufacturer JEDEC ID code Samsung OOh 

72 Manufacturing location Onyang Korea 01h 

73 Manufacturer part# (Samsung memory) K 4Bh 

74 Manufacturer part# (Samsung memory) M 4Dh 

75 Manufacturer part# (Memory module) M 4Dh 

76 Manufacturer part# (Memory type & edge connector) 3 33h 

77 Manufacturer part# (Data bits) Blank 20h 

78 ...... Manufacturer part# (Data bits) 6 36h 

79 ...... Manufacturer part# (Data bits) 6 36h 

80 Manufacturer part# (Mode & operating voltage) s 53h 

81 Manufacturer part# (Module density) Blank 20h 

82 ...... Manufacturer part# (Module density) 8 38h 

83 Manufacturer part# (Refresh,# of banks in Comp. & interface) 2 32h 

84 Manufacturer part# (Compositon component) 4 34h 

85 Manufacturer part# (Component revision) A 41h 

86 Manufacturer part# (Package type) T 54h 

87 Manufacturer part# (PCB revision) Blank 20h 

88 Manufacturer part# (Hyphen) " 2Dh 

89 Manufacturer part# (Power) G 47h 

90 Manufacturer part# (Minimum cycle time) 8 T 0 T 2 38h J 30h J 32h 

91 Manufacturer revision code (For PCB) Blank (Mother PCB) 20h 

92 ...... Manufacturer revision code (For component) A-die (2nd Gen.) 41h 

93 Manufacturing date (Week) 3 

94 Manufacturing date (Year) '97 61h 

95-98 Assembly serial # OOh 

99-125 Manufacturer specific data (may be used in future) - FFh 

126 System frequency for 66MHz 66MHz 66h 

127 CAS latency for 66MHz CAS latency of both 2 & 3 06h 

128+ Unused storage locations - FFh 

Note : 1. The bank select address is excluded in counting the total# of addresses. 
2. This value is based on the component specification. 
3. This value is increased sequently from '01h' whenever the manufacturing week is varied. 
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SERIAL PRESENCE DETECT SDRAM MODULE 

KMM366S1600A T-GB/GO/G2 
• Organization: 16Mx64 
• Composition : 16Mx4 *16 
• Used component part#: KM44S16020AT-G8/G10/G12 
• #of banks in module : 1 bank 
• # of banks in component : 2 banks 

• Feature : 1,250mil height & double sided component 

• Refresh : 4K/64ms 
• Contents; 

,;;sL~· •.•. i /? · •<•·••••·> > . t 32'. . <·<>·••·•·•· T.. ......... , z_z >. ::JL ~·<t.1-.•I 
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0 # of bytes written into serial memory at module manufacturer 12abytes aoh 

1 Total # of bytes of SPD memory device 256bytes (2K-bit) oah 

2 Fundamental memory type SD RAM 04h 

3 # of row address on this assembly 13 ODh 1 

4 # of column address on this assembly 10 OAh 1 

5 #of module banks on this assembly 1 bank 01h 

6 Data width of this assembly 64 bits 40h 

7 ...... Data width of this assembly OOh 

a Voltage interface standard of this assembly LVTTL 01h 

9 SDRAM cycle time from clock @CAS latency of 3 ans 10ns 12ns aoh A Oh COh 2 

10 SDRAM access time from clock @CAS latency of 3 6ns 7ns ans 60h 70h aoh 2 

11 DIMM configuraion type Non parity OOh 

12 Refresh rate & type 15.625us, support self refresh aoh 

13 Primary SDRAM width x4 04h 

14 Error checking SDRAM width None OOh 

15 Minimum clock dealy for back-to-back random column address tcco = 1CLK 01h 

16 SDRAM device attributes : Burst lengths supported 1, 2, 4, a & full page aFh 

17 SDRAM device attributes : #of banks on SDRAM device 2 banks 02h 

18 SDRAM device attributes : CAS latency 2&3 06h 

19 SDRAM device attributes : CS latency OCLK 01h 

20 SDRAM device attributes : Write latency OCLK 01h 

21 SDRAM module attributes 
Non-buffered, non-registered 

OOh 
& redundant addressing 

+/-10% voltage tolerance, 

22 SDRAM device attributes : General Burst Read Single bit Write OEh 

precharge all, auto precharge 

23 SDRAM cycle time @CAS latency of 2 12ns 13ns 15ns COh DOh FOh 2 

24 SDRAM access time @CAS latency of 2 6ns 7ns ans 60h 70h aoh 2 

25 SDRAM cycle time @CAS latency of 1 - - OOh OOh OOh 

26 SDRAM access time @CAS latency of 1 - OOh OOh OOh 

27 Minimum row precharge time (=tRP) 20ns 24ns 26ns 14h 1ah 1Ah 

2a Minimum row active to row active delay (tRRD) 16ns 20ns 24ns 10h 14h 1ah 

29 Minimum RAS to CAS delay (=tRCD) 20ns 24ns 26ns 14h 1ah 1Ah 

30 Minimum activate precharge time (=IRAS) 4ans sons 60ns 30h 32h 3Ch 

31 Module bank density 1 bank of 12aMB 20h 

32-61 Superset information (maybe used in tuture) OOh 

62 SPD data revision code 2nd edition 01h 

63 Checksum for bytes O - 62 9Ah Fah 6Ah 
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SERIAL PRESENCE DETECT SDRAM MODULE 

64 Manufacturer JEDEC ID code 

65-71 ...... Manufacturer JEDEC ID code Samsung OOh 

72 Manufacturing location Onyang Korea 01h 

73 Manufacturer part# (Samsung memory) K 4Bh 

74 Manufacturer part# (Samsung memory) M 4Dh 

75 Manufacturer part# (Memory module) M 4Dh 

76 Manufacturer part# (Memory type & edge connector) 3 33h 

77 Manufacturer part# (Data bits) Blank 20h 

78 ...... Manufacturer part# (Data bits) 6 36h 

79 ...... Manufacturer part # (Data bits) 6 36h 

80 Manufacturer part# (Mode & operating voltage) s 53h 

81 Manufacturer part # (Module density) 31h 

82 ...... Manufacturer part # (Module density) 6 36h 

83 Manufacturer part# (Refresh,# of banks in Comp. & interface) 0 30h 

84 Manufacturer part # (Compositon component) 0 30h 

85 Manufacturer part# (Component revision) A 41h 

86 Manufacturer part# (Package type) T 54h 

87 Manufacturer part # (PCB revision) Blank 20h 

88 Manufacturer part # (Hyphen) 2Dh 

89 Manufacturer part # (Power) G 47h 

90 Manufacturer part# (Minimum cycle time) 8 1 ° 1 2 38h l 30h l 32h 

91 Manufacturer revision code (For PCB) Blank (Mother PCB) 20h 

92 ...... Manufacturer revision code (For component) A-die (2nd Gen.) 41h 

93 Manufacturing date (Week) 3 

94 Manufacturing date (Year) '97 61h 

95-98 Assembly serial # OOh 

99-125 Manufacturer specific data (may be used in future) FFh 

126 System frequency for 66MHz 66MHz 66h 

127 CAS latency for 66MHz CAS latency of both 2 & 3 06h 

128+ Unused storage locations FFh 

Note : 1. The bank select address is excluded in counting the total #of addresses. 
2. This value is based on the component specification. 
3. This value is increased sequently from '01 h' whenever the manufacturing week is varied. 
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SERIAL PRESENCE DETECT SDRAM MODULE 

KMM366S1620AT-GBIGO/G2 
• Organization : 16Mx64 
• Composition: 16Mx4 *16 
• Used component part#: KM44S16030AT-G8/G10/G12 
• # of banks in module : 1 bank 
• # of banks in component : 4 banks 

• Feature: 1,250mil height & double sided component 
• Refresh: 4K/64ms 
• Contents; 
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0 # of bytes written into serial memory at module manufacturer 12abytes aoh 

1 Total# of bytes of SPD memory device 256bytes (2K-bit) Oah 

2 Fundamental memory type SD RAM 04h 

3 #of row address on this assembly 12 OCh 1 

4 # of column address on this assembly 10 OAh 1 

5 #of module banks on this assembly 1 bank 01h 

6 Data width of this assembly 64bits 40h 

7 ...... Data width of this assembly OOh 

a Voltage interface standard of this assembly LVTTL 01h 

9 SDRAM cycle time from clock @CAS latency of 3 ans 10ns 12ns aoh A Oh COh 2 

10 SDRAM access time from clock @CAS latency of 3 6ns 7ns ans 60h ?Oh aoh 2 

11 DIMM configuraion type Non parity OOh 

12 Refresh rate & type 15.625us, support self refresh aoh 

13 Primary SDRAM width x4 04h 

14 Error checking SDRAM width None OOh 

15 Minimum clock dealy for back-to-back random column address tcco = 1CLK 01h 

16 SDRAM device attributes : Burst lengths supported 1, 2, 4, a & full page aFh 

17 SDRAM device attributes:# of banks on SDRAM device 4banks 04h 

1a SDRAM device attributes : CAS latency 2&3 06h 

19 SDRAM device attributes : CS latency OCLK 01h 

20 SDRAM device attributes : Write latency OCLK 01h 

21 SDRAM module attributes 
Non-buffered, non-registered 

OOh 
& redundant addressing 

+/-10% voltage tolerance, 

22 SDRAM device attributes : General Burst Read Single bit Write OEh 

precharge all, auto precharge 

23 SDRAM cycle time @CAS latency of 2 12ns 13ns 15ns COh DOh FOh 2 

24 SDRAM access time @CAS latency of 2 6ns 7ns ans 60h ?Oh a Oh 2 

25 SDRAM cycle time @CAS latency of 1 - OOh OOh OOh 

26 SDRAM access time @CAS latency of 1 - - OOh OOh OOh 

27 Minimum row precharge time (=tRP) 20ns 24ns 26ns 14h 1ah 1Ah 

2a Minimum row active to row active delay (tRRD) 16ns 20ns 24ns 10h 14h 1ah 

29 Minimum RAS to CAS delay (=tRCD) 20ns 24ns 26ns 14h 1ah 1Ah 

30 Minimum activate precharge time (=tRAS) 4ans 50ns 60ns 30h 32h 3Ch 

31 Module bank density 1 bank of 12aMB 20h 

32-61 Superset information (maybe used in future) OOh 

62 SPD data revision code 2nd edition 01h 

63 Checksum for bytes O - 62 9Bh F9h 6Bh 
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SERIAL PRESENCE DETECT SDRAM MODULE 

Byte# 
.···!··•. 

functiOn.Oescribed 
L~ ••·~·. -~ ····· -"··. ....... ___j 2_2 Hn value .... .. c___ ···•·I 

Nate 

64 Manufacturer JEDEC ID code Samsung CEh 

65-71 ...... Manufacturer JEDEC ID code Samsung OOh 

72 Manufacturing location Onyang Korea 01h 

73 Manufacturer part# (Samsung memory) K 4Bh 

74 Manufacturer part# (Samsung memory) M 4Dh 

75 Manufacturer part# (Memory module) M 4Dh 

76 Manufacturer part# (Memory type & edge connector) 3 33h 

77 Manufacturer part# (Data bits) Blank 20h 

78 ...... Manufacturer part# (Data bits) 6 36h 

79 ...... Manufacturer part# (Data bits) 6 36h 

80 Manufacturer part# (Mode & operating voltage) s 53h 

81 Manufacturer part# (Module density) 31h 

82 ...... Manufacturer part# (Module density) 6 36h 

83 Manufacturer part# (Refresh,# of banks in Comp. & interface) 2 32h 

84 Manufacturer part# (Compositon component) 0 30h 

85 Manufacturer part# (Component revision) A 41h 

86 Manufacturer part# (Package type) T 54h 

87 Manufacturer part# (PCB revision) Blank 20h 

88 Manufacturer part# (Hyphen) 2Dh 

89 Manufacturer part# (Power) G 47h 

90 Manufacturer part# (Minimum cycle time) 8 l 0 l 2 38h I 30h l 32h 

91 Manufacturer revision code (For PCB) Blank (Mother PCB) 20h 

92 ...... Manufacturer revision code (For component) A-die (2nd Gen.) 41h 

93 Manufacturing date (Week) 3 

94 Manufacturing date (Year) '97 61h 

95-98 Assembly serial # OOh 

99-125 Manufacturer specific data (may be used in future) FFh 

126 System frequency for 66MHz 66MHz 66h 

127 CAS latency for 66MHz CAS latency of both 2 & 3 06h 

128+ Unused storage locations FFh 

Note : 1. The bank select address is excluded in counting the total #of addresses. 
2. This value is based on the component specification. 
3. This value is increased sequently from '01 h' whenever the manufacturing week is varied. 
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SERIAL PRESENCE DETECT SCRAM MODULE 

KMM366S1603AT-GBIGOIG2 
• Organization : 16Mx64 

• Composition : 8Mx8 *16 

• Used component part#: KM48S8020AT-G8/G10/G12 

• # of banks in module : 2 banks 

• #of banks in component : 2 banks 

• Feature : 1,250mil height & double sided component 

• Refresh : 4K/64ms 

• Contents; 

1£LL2 IL.• > >•·····••·• ·····• ••·< ... / >:II TI<>·····.·.·.··>.? ••.• 1··r· = __::::: XTT) i •• L ....... PA? 
. /··········· > •.•. >> i_L__<> . . /. lh.S.£< i< > 

······ l~.~~ ·•·•·•.· l . , ... ". .... 
i> ± /'-"- ·~L······ CCC. ·•··· 

.2.;.; 

0 #of bytes written into serial memory at module manufacturer 128bytes 80h 

1 Total"# of bytes of SPD memory device 256bytes (2K-bit) 08h 

2 Fundamental memory type SD RAM 04h 

3 # of row address on this assembly 13 ODh 1 

4 #of column address on this assembly 9 09h 1 

5 # of module banks on this assembly 2banks 02h 

6 Data width of this assembly 64bits 40h 

7 ...... Data width of this assembly OOh 

8 Voltage interface standard of this assembly LVTTL 01h 

9 SD RAM cycle time from clock @CAS latency of 3 8ns 10ns 12ns 80h A Oh COh 2 

10 SD RAM access time from clock @CAS latency of 3 6ns 7ns 8ns 60h 70h 80h 2 

11 DIMM configuraion type Non parity OOh 

12 Refresh rate & type 15.625us, support self refresh 80h 

13 Primary SDRAM width x8 08h 

14 Error checking SDRAM width None OOh 

15 Minimum clock dealy for back-to-back random column address tcco = 1CLK 01h 

16 SDRAM device attributes : Burst lengths supported 1, 2, 4, 8 & full page 8Fh 

17 SD RAM device attributes : # of banks on SD RAM device 2 banks 02h 

18 SDRAM device attributes : CAS latency 2&3 06h 

19 SDRAM device attributes : CS latency OCLK 01h 

20 SDRAM device attributes : Write latency OCLK 01h 

21 SDRAM module attributes 
Non-buffered, non-registered 

& redundant addressing 
OOh 

+/- 10% voltage tolerance, 

22 SDRAM device attributes : General Burst Read Single bit Write OEh 

precharge all, auto precharge 

23 SDRAM cycle time @CAS latency of 2 12ns 13ns 15ns COh DOh FOh 2 

24 SDRAM access time @CAS latency of 2 6ns 7ns 8ns 60h 70h 80h 2 

25 SDRAM cycle time @CAS latency of 1 - OOh OOh OOh 

26 SDRAM access time @CAS latency of 1 OOh OOh OOh 

27 Minimum row precharge time (=tRP) 20ns 24ns 26ns 14h 18h 1Ah 

28 Minimum row active to row active delay (tRRD) 16ns 20ns 24ns 10h 14h 18h 

29 Minimum RAS to CAS delay (=tRCD) 20ns 24ns 26ns 14h 18h 1Ah 

30 Minimum activate precharge time (=tRAS) 48ns 50ns 60ns 30h 32h 3Ch 

31 Module bank density 2 banks of 64MB 10h 

32-61 Superset information (maybe used in future) - OOh 

62 SPD data revision code 2nd edition 01h 

63 Checksum for bytes O - 62 8Eh ECh 5Eh 
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SERIAL PRESENCE DETECT SDRAM MODULE 

! ayte# I 
· ...... · .... 

.... •>>•···· ·-- / > .... ~_; _,._ ~.:.; F\J.¥,19t\ $\Jpf>t)rt'4 .. . ••.••...• ~.·.·. ':JY> x·< .... .. 
I -> < .• •<___:__ _ _(~.·. ····· 41 J ~10 l ~12 l__ZL>l·· .. sI··:~ jiX 

····~ 
·• 

~··· ""- ...;: 
64 Manufacturer JEDEC ID code Samsung CEh 

65-71 ...... Manufacturer JEDEC ID code Samsung OOh 

72 Manufacturing location Onyang Korea 01h 

73 Manufacturer part # (Samsung memory) K 4Bh 

74 Manufacturer part # (Samsung memory) M 4Dh 

75 Manufacturer part# (Memory module) · M 4Dh 

76 Manufacturer part # (Memory type & edge connector) 3 33h 

77 Manufacturer part# (Data bits) Blank 20h 

78 ...... Manufacturer part# (Data bits) 6 36h 

79 ...... Manufacturer part# (Data bits) 6 36h 

80 Manufacturer part# (Mode & operating voltage) s 53h 

81 Manufacturer part# (Module density) 1 31h 

82 ...... Manufacturer part # (Module density) 6 36h 

83 Manufacturer part# (Refresh,# of banks in Comp. & interface) 0 30h 

84 Manufacturer part# (Compositon component) 3 33h 

85 Manufacturer part# (Component revision) A 41h 

86 Manufacturer part# (Package type) T 54h 

87 Manufacturer part# (PCB revision) Blank 20h 

88 Manufacturer part # (Hyphen) - 2Dh 

89 Manufacturer part # (Power) G 47h 

90 Manufacturer part# (Minimum cycle time) 8 l 0 1 2 38h I 30h I 32h 

91 Manufacturer revision code (For PCB) Blank (Mother PCB) 20h 

92 ...... Manufacturer revision code (For component) A-die (2nd Gen.) 41h 

93 Manufacturing date (Week) - - 3 

94 Manufacturing date (Year) '97 61h 

95-98 Assembly serial # - OOh 

99-125 Manufacturer specific data (may be used in future) - FFh 

126 System frequency for 66MHz 66MHz 66h 

127 CAS latency for 66MHz CAS latency of both 2 & 3 06h 

128+ Unused storage locations FFh 

Note : 1. The bank select address is excluded in counting the total #of addresses. 
2. This value is based on the component specification. 
3. This value is increased sequently from '01 h' whenever the manufacturing week is varied. 

t1Mf1iiii» 
ELECTRONICS 

681 



SERIAL PRESENCE DETECT 

KMM366S1623A T-GBIGOIG2 

1 Total # of bytes of SPD memory device 256bytes (2K-bit) 

2 Fundamental memory type 

3 # of row address on this assembly 

4 # of column address on this assembly 

5 # of module banks on this assembly 

6 Data width of this assembly 

7 ...... Data width of this assembly 

8 Voltage interface standard of this assembly 

9 SD RAM cycle time from clock @CAS latency of 3 

10 SDRAM access time from clock @CAS latency of 3 

11 DIMM configuraion type 

12 Refresh rate & type 

13 Primary SDRAM width 

14 Error checking SDRAM width 

15 Minimum clock dealy for back-to-back random column address 

16 SDRAM device attributes : Burst lengths supported 

17 SDRAM device attributes : #of banks on SDRAM device 

18 SDRAM device attributes : CAS latency 

19 SDRAM device attributes : CS latency 

20 SDRAM device attributes: Write latency 

21 SDRAM module attributes 

22 SDRAM device attributes : General 

23 SDRAM cycle time @CAS latency of 2 

24 SDRAM access time @CAS latency of 2 

25 SDRAM cycle time @CAS latency of 1 

26 SDRAM access time @CAS latency of 1 

27 Minimum row precharge time (=tRP) 

28 Minimum row active to row active delay (tRRD) 

29 Minimum RAS to CAS delay (=tRCD) 

30 Minimum activate precharge time (=tRAS) 

31 Module bank density 

32-61 Superset information (maybe used in future) 

62 SPD data revision code 

63 Checksum for bytes 0 - 62 

df:I: fjliii" 
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SD RAM 

12 

9 

2 banks 

64bits 

LVTIL 

8ns 10ns 12ns 

6ns 7ns ans 

Non parity 

15.625us, support self refresh 

x8 

None 

tcco = 1CLK 

1, 2, 4, 8 & full page 

4 banks 

2&3 

OCLK 

OCLK 

Non-buffered, non-registered 

& redundant addressing 

+/-10% voltage tolerance, 

Burst Read Single bit Write 

precharge all, auto precharge 

12ns 13ns 15ns 

6ns 7ns 8ns 

20ns 24ns 26ns 

16ns 20ns 24ns 

20ns 24ns 26ns 

48ns 50ns 60ns 

2 banks of 64MB 

2nd edition 

SDRAM MODULE 

80h 

60h 

COh 

60h 

OOh 

OOh 

14h 

10h 

14h 

30h 

8Fh 

· 1>···•-10GT•·.···~JT----
aoh 
08h 

04h 

OCh 

09h 

02h 

40h 

OOh 

01h 

A Oh COh 2 

70h 80h 2 

OOh 

80h 

08h 

OOh 

01h 

8Fh 

04h 

06h 

01h 

01h 

OOh 

OEh 

DOh FOh 2 

70h 80h 2 

OOh OOh 

OOh OOh 

18h 1Ah 

14h 18h 

18h 1Ah 

32h 3Ch 

10h 

OOh 

01h 

EDh 5Fh 
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SERIAL PRESENCE DETECT SDRAM MODULE 
.... .... ·.· .. · • .... . 

· > > Function s(ipported . I ( Hex value 
Byt~.#>1 Fullctfon .. Described 

.. Note 
t ·:•_ c::._ ""' ..:.:c. 

41 l '-10 I '-12 ,-----::a-_u_ -10 __l_ -12 j 
64 Manufacturer JEDEC ID code Samsung CEh 

65-71 ...... Manufacturer JEDEC ID code Samsung OOh 

72 Manufacturing location Onyang Korea 01h 

73 Manufacturer part# (Samsung memory) K 4Bh 

74 Manufacturer part# (Samsung memory) M 4Dh 

75 Manufacturer part# (Memory module) M 4Dh 

76 Manufacturer part# (Memory type & edge connector) 3 33h 

77 Manufacturer part# (Data bits) Blank 20h 

78 ...... Manufacturer part# (Data bits) 6 36h 

79 ...... Manufacturer part# (Data bits) 6 36h 

80 Manufacturer part# (Mode & operating voltage) s 53h 

81 Manufacturer part# (Module density) 1 31h 

82 ...... Manufacturer part# (Module density) 6 36h 

83 Manufacturer part# (Refresh,# of banks in Comp. & interface) 2 32h 

84 Manufacturer part# (Compositon component) 3 33h 

85 Manufacturer part# (Component revision) A 41h 

86 Manufacturer part# (Package type) T 54h 

87 Manufacturer part# (PCB revision) Blank 20h 

88 Manufacturer part# (Hyphen) " 2Dh 

89 Manufacturer part# (Power) G 47h 

90 Manufacturer part# (Minimum cycle time) 8 J 0 T 2 38h l 30h l 32h 

91 Manufacturer revision code (For PCB) Blank (Mother PCB) 20h 

92 ...... Manufacturer revision code (For component) A-die (2nd Gen.) 41h 

93 Manufacturing date (Week) - 3 

94 Manufacturing date (Year) '97 61h 

95-98 Assembly serial # OOh 

99-125 Manufacturer specific data (may be used in future) FFh 

126 System frequency for 66MHz 66MHz 66h 

127 CAS latency for 66MHz CAS latency of both 2 & 3 06h 

128+ Unused storage locations FFh 

Note : 1. The bank select address is excluded in counting the total# of addresses. 
2. This value is based on the component specification. 
3. This value is increased sequently from '01 h' whenever the manufacturing week is varied. 
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SERIAL PRESENCE DETECT SDRAM MODULE 

KMM374SB03AT-GBIGOIG2 
• Organization : 8Mx72 

• Composition : 8Mx8 *9 

• Used component part#: KM48S8020AT-G8/G10/G12 

• #of banks in module : 1 bank 

• # of banks in component : 2 banks 

• Feature : 1,000mil height & double sided component 

• Refresh : 4K/64ms 

• Contents; 

S}'te#1 . 

·•.·.·~·.<············ 
........ ,.::; .·• ~ •••. < F~tl(:ti(>rf$~p.,Q~e<1 

I•·•·• <-2LC 
·;;; 

•••••• 

.. 
Note 

__i;_z··· < >·r- --2 ± ±i£ L ..S~-1~ • .A~ ·•·•2~-iJ<~v 4~ < ...:.:_..;::_ --"" 
0 #of bytes written into serial memory at module manufacturer 128bytes 80h 

1 Total# of bytes of SPD memory device 256bytes (2K-bit) 08h 

2 Fundamental memory type SD RAM 04h 

3 # of row address on this assembly 13 ODh 1 

4 #of column address on this assembly 9 09h 1 

5 #of module banks on this assembly 1 bank 01h 

6 Data width of this assembly 72 bits 48h 

7 ...... Data width of this assembly OOh 

8 Voltage interface standard of this assembly LVTTL 01h 

9 SDRAM cycle time from clock@CAS latency of3 8ns 10ns 12ns 80h A Oh COh 2 

10 SD RAM access time from clock @CAS latency of 3 6ns 7ns 8ns 60h 70h 80h 2 

11 DIMM configuraion type ECC 02h 

12 Refresh rate & type 15.625us, support self refresh 80h 

13 Primary SDRAM width x8 08h 

14 Error checking SDRAM width x8 08h 

15 Minimum clock dealy for back-to-back random column address tcco = 1CLK 01h 

16 SDRAM device attributes : Burst lengths supported 1, 2, 4, 8 & full page 8Fh 

17 SD RAM device attributes : #of banks on SDRAM device 2 banks 02h 

18 SDRAM device attributes : CAS latency 2&3 06h 

19 SDRAM device attributes : CS latency OCLK 01h 

20 SDRAM device attributes : Write latency OCLK 01h 

21 SDRAM module attributes 
Non-buffered, non-registered 

OOh 
& redundant addressing 

+/- 10% voltage tolerance, 

22 SDRAM device attributes: General Burst Read Single bit Write OEh 

precharge all, auto precharge 

23 SD RAM cycle time @CAS latency of 2 12ns 13ns 15ns COh DOh FOh 2 

24 SDRAM access time @CAS latency of 2 6ns 7ns 8ns 60h 70h 80h 2 

25 SDRAM cycle time @CAS latency of 1 - OOh OOh OOh 

26 SDRAM access time @CAS latency of 1 - OOh OOh OOh 

27 Minimum row precharge time (=tRP) 20ns 24ns 26ns 14h 18h 1Ah 

28 Minimum row active to row active delay {tRRD) 16ns 20ns 24ns 10h 14h 18h 

29 Minimum RAS to CAS delay (=tRCD) 20ns 24ns 26ns 14h 18h 1Ah 

30 Minimum activate precharge time (=tRAS) 48ns sons 60ns 30h 32h 3Ch 

31 Module bank density 1 bank of 64MB 10h 

32-61 Superset information (maybe used in future) OOh 

62 SPD data revision code 2nd edition 01h 

63 Checksum for bytes O - 62 - 9Fh FDh 6Fh 
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SERIAL PRESENCE DETECT SDRAM MODULE 

... ·.·· . .... . 
. Function supported •.· • ... Hex value ~ 

Byte# Function Described -"' Note 
··. 

i -

--
·• 

····· 

41 ] .10 1-"'-.. 12 
---:- ··1 •1-0 1··· ~12·•· / .• 

~ 
64 Manufacturer JEDEC ID code Samsung CEh 

65-71 ...... Manufacturer JEDEC ID code Samsung OOh 

72 Manufacturing location Onyang Korea 01h 

73 Manufacturer part# (Samsung memory) K 4Bh 

74 Manufacturer part# (Samsung memory) M 4Dh 

75 Manufacturer part# (Memory module) M 4Dh 

76 Manufacturer part# (Memory type & edge connector) 3 33h 

77 Manufacturer part# (Data bits) Blank 20h 

78 ...... Manufacturer part# (Data bits) 7 37h 

79 ...... Manufacturer part# (Data bits) 4 34h 

80 Manufacturer part# (Mode & operating voltage) s 53h 

81 Manufacturer part# (Module density) Blank 20h 

82 ...... Manufacturer part# (Module density) 8 38h 

83 Manufacturer part# (Refresh, # of banks in Comp. & interface) 0 30h 

84 Manufacturer part# (Compositon component) 3 33h 

85 Manufacturer part# (Component revision) A 41h 

86 Manufacturer part# (Package type) T 54h 

87 Manufacturer part# (PCB revision) Blank 20h 

88 Manufacturer part# (Hyphen) " " 2Dh 

89 Manufacturer part# (Power) G 47h 

90 Manufacturer part# (Minimum cycle time) 8 l 0 1 2 38h l 30h l 32h 

91 Manufacturer revision code (For PCB) Blank (Mother PCB) 20h 

92 ...... Manufacturer revision code (For component) A-die (2nd Gen.) 41h 

93 Manufacturing date (Week) - 3 

94 Manufacturing date (Year) '97 61h 

95-98 Assembly serial # OOh 

99-125 Manufacturer specific data (may be used in future) FFh 

126 System frequency for 66MHz 66MHz 66h 

127 CAS latency for 66MHz CAS latency of both 2 & 3 06h 

128+ Unused storage locations FFh 

Note : 1. The bank select address is excluded in counting the total# of addresses. 
2. This value is based on the component specification. 
3. This value is increased sequently from '01 h' whenever the manufacturing week is varied. 

4J:fafiliii> 
ELECTRONICS 

685 



SERIAL PRESENCE DETECT SDRAM MODULE 

KMM374S823AT-GBIGO/G2 
• Organization : 8Mx72 

• Composition : 8Mx8 *9 

• Used component part#: KM48S8030AT-G8/G10/G12 

• # of banks in module : 1 bank 

• # of banks in component : 4 banks 

• Feature: 1 ,OOOmil height & double sided component 

• Refresh : 4K/64ms 

• Contents; 

kL< .. I ·.· •·. ·.·.• < i • .< .. << -•'- .•• · ·• •·•······ •·· .· .. ··•· ···.• ... ftJij~ti~~ stlpp~l"t~<I ""'· .•. ·• LL__•/•u;~ "" ·····L ~j_·.··· Note 
l{~iel 1· £ .·.··> . ·< .· /·•······ > 

I c}h _[__ H~ < • ~- ~i~ I<~ I ~ .•. -1( .·. 
2 ~L> Ci. ~ ·····.·······~~ .·•·•·• L .·•· ~L ;.;.. 

0 #of bytes written into serial memory at module manufacturer 128bytes 80h 

1 Total # of bytes of SPD memory device 256bytes (2K-bit) 08h 

2 Fundamental memory type SD RAM 04h 

3 #of row address on this assembly 12 OCh 1 

4 #of column address on this assembly 9 09h 1 

5 #of module banks on this assembly 1 bank 01h 

6 Data width of this assembly 72 bits 48h 

7 ...... Data width of this assembly OOh 

8 Voltage interface standard of this assembly LVTIL 01h 

9 SD RAM cycle time from clock @CAS latency of 3 8ns 10ns 12ns 80h A Oh COh 2 

10 SDRAM access time from clock @CAS latency of 3 6ns 7ns 8ns 60h 70h 80h 2 

11 DIMM configuraion type ECC 02h 

12 Refresh rate & type 15.625us, support self refresh 80h 

13 Primary SDRAM width x8 08h 

14 Error checking SDRAM width x8 08h 

15 Minimum clock dealy for back-to-back random column address tcco = 1CLK 01h 

16 SDRAM device attributes : Burst lengths supported 1 r 2, 4, 8 & full page 8Fh 

17 SDRAM device attributes: #of banks on SD RAM device 4 banks 04h 

18 SDRAM device attributes : CAS latency 2&3 06h 

19 SDRAM device attributes : CS latency OCLK 01h 

20 SDRAM device attributes : Write latency OCLK 01h 

21 SDRAM module attributes 
Non-buffered, non-registered 

OOh 
& redundant addressing 

+/-10% voltage tolerance, 

22 SDRAM device attributes : General Burst Read Single bit Write OEh 

precharge all, auto precharge 

23 SDRAM cycle time @CAS latency of 2 12ns 13ns 15ns COh DOh FOh 2 

24 SDRAM access time @CAS latency of 2 6ns 7ns 8ns 60h 70h 80h 2 

25 SDRAM cycle time @CAS latency of 1 - OOh OOh OOh 

26 SDRAM access time @CAS latency of 1 - OOh OOh OOh 

27 Minimum row precharge time (=tRP) 20ns 24ns 26ns 14h 18h 1Ah 

28 Minimum row active to row active delay (tRRD) 16ns 20ns 24ns 10h 14h 18h 

29 Minimum RAS to CAS delay (=tRCD) 20ns 24ns 26ns 14h 18h 1Ah 

30 Minimum activate precharge time (=tRAS) 48ns 50ns 60ns 30h 32h 3Ch 

31 Module bank density 1 bank of 64MB 10h 

32-61 Superset information (maybe used in future) - OOh 

62 SPD data revision code 2nd edition 01h 

63 Checksum for bytes 0 - 62 A Oh FEh 70h 
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SERIAL PRESENCE DETECT SCRAM MODULE 

I:····•···.··.• •. < ••.•• ""'"T 
"'1· Ft.tncJiOff supported ; > < Hex value 

Byte<# Functi()n O.e$ci'.ibed 
_£_J -~od I T 

Note 
I·" 

~ _i_ ··I "12 -8 ~10 ~1:t_ ~··.······· 
64 Manufacturer JEDEC ID code Samsung CEh 

65-71 ...... Manufacturer JEDEC ID code Samsung OOh 

72 Manufacturing location Onyang Korea 01h 

73 Manufacturer part# (Samsung memory) K 4Bh 

74 Manufacturer part # (Samsung memory) M 4Dh 

75 Manufacturer part# (Memory module) M 4Dh 

76 Manufacturer part# (Memory type & edge connector) 3 33h 

77 Manufacturer part# (Data bits) Blank 20h 

78 ...... Manufacturer part# (Data bits) 7 37h 

79 ...... Manufacturer part# (Data bits) 4 34h 

80 Manufacturer part# (Mode & operating voltage) s 53h 

81 Manufacturer part# (Module density) Blank 20h 

82 ...... Manufacturer part# (Module density) 8 38h 

83 Manufacturer part# (Refresh,# of banks in Comp. & interface) 2 32h 

84 Manufacturer part# (Compositon component) 3 33h 

85 Manufacturer part# (Component revision) A 41h 

86 Manufacturer part# (Package type) T 54h 

87 Manufacturer part# (PCB revision) Blank 20h 

88 Manufacturer part# (Hyphen) 2Dh 

89 Manufacturer part# (Power) G 47h 

90 Manufacturer part# (Minimum cycle time) 8 l 0 l 2 38h l 30h l 32h 

91 Manufacturer revision code (For PCB) Blank (Mother PCB) 20h 

92 ...... Manufacturer revision code (For component) A-die (2nd Gen.) 41h 

93 Manufacturing date (Week) - - 3 

94 Manufacturing date (Year) '97 61h 

95-98 Assembly serial# - OOh 

99-125 Manufacturer specific data (may be used in future) FFh 

126 System frequency for 66MHz 66MHz 66h 

127 CAS latency for 66MHz CAS latency of both 2 & 3 06h 

128+ Unused storage locations - FFh 

Note : 1. The bank select address is excluded in counting the total# of addresses. 
2. This value is based on the component specification. 
3. This value is increased sequently from '01 h' whenever the manufacturing week is varied. 
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SERIAL PRESENCE DETECT SDRAM MODULE 

KMM374S1600AT-GB/GO/G2 
• Organization : 16Mx72 
• Composition : 16Mx4 *18 
• Used component part#: KM44S16020AT-G8/G10/G12 
• # of banks in module : 1 bank 
• #of banks in component : 2 banks 

• Feature : 1,250mil height & double sided component 
• Refresh : 4K/64ms 
• Contents; 

[l~e# / < } > ) > < •· <>> {· \. ······· ·•··· 
.......... I ~i.~· 

::: ······················• ······· .::::·: .. ::::: 
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0 # of bytes written into serial memory at module manufacturer 128bytes 80h 

1 Total # of bytes of SPD memory device 256bytes (2K-bit) 08h 

2 Fundamental memory type SD RAM 04h 

3 #of row address on this assembly 13 ODh 1 

4 #of column address on this assembly 10 OAh 1 

5 # of module banks on this assembly 1 bank 01h 

6 Data width of this assembly 72 bits 48h 

7 ...... Data width of this assembly OOh 

8 Voltage interface standard of this assembly LVTTL 01h 

9 SDRAM cycle time from clock @CAS latency of 3 8ns 10ns 12ns 80h A Oh COh 2 

10 SD RAM access time from clock @CAS latency of 3 6ns 7ns 8ns 60h 70h 80h 2 

11 DIMM configuraion type ECC 02h 

12 Refresh rate & type 15.625us, support self refresh 80h 

13 Primary SDRAM width x4 04h 

14 Error checking SDRAM width x4 04h 

15 Minimum clock dealy for back-to-back random column address tCCD = 1CLK 01h 

16 SDRAM device attributes : Burst lengths supported 1 , 2, 4, 8 & full page 8Fh 

17 SDRAM device attributes : # of banks on SDRAM device 2 banks 02h 

18 SDRAM device attributes : CAS latency 2&3 06h 

19 SDRAM device attributes : CS latency OCLK 01h 

20 SDRAM device attributes : Write latency OCLK 01h 

21 SDRAM module attributes 
Non-buffered, non-registered 

OOh 
& redundant addressing 

+/- 10% voltage tolerance, 
22 SDRAM device attributes : General Burst Read Single bit Write OEh 

precharge all, auto precharge 

23 SDRAM cycle time @CAS latency of 2 12ns 13ns 15ns COh DOh FOh 2 

24 SDRAM access time @CAS latency of 2 6ns 7ns 8ns 60h 70h 80h 2 

25 SDRAM cycle time @CAS latency of 1 - - - OOh OOh OOh 

26 SDRAM access time @CAS latency of 1 - - OOh OOh OOh 

27 Minimum row precharge time (=tRP) 20ns 24ns 26ns 14h 18h 1Ah 

28 Minimum row active to row active delay (tRRD) 16ns 20ns 24ns 10h 14h 18h 

29 Minimum RAS to CAS delay (=tRCD) 20ns 24ns 26ns 14h 18h 1Ah 

30 Minimum activate precharge time (=tRAs) 48ns 50ns 60ns 30h 32h 3Ch 

31 Module bank density 1 bank of 128MB 20h 

32-61 Superset information (maybe used in future) - OOh 

62 SPD data revision code 2nd edition 01h 

63 Checksum for bytes O - 62 - A8h 06h 78h 
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SERIAL PRESENCE DETECT SDRAM MODULE 

.····· ••· .•··•····v ······ · ..•. <·· .:;,:--U.--Ll •···•· .·•.·• Hex Value J tiJl'.lte 
42 _:::_ 

64 Manufacturer JEDEC ID code Samsung CEh 

65-71 ...... Manufacturer JEDEC ID code Samsung OOh 

72 Manufacturing location Onyang Korea 01h 

73 Manufacturer part# (Samsung memory) K 4Bh 

74 Manufacturer part# (Samsung memory) M 4Dh 

75 Manufacturer part# (Memory module) M 4Dh 

76 Manufacturer part# (Memory type & edge connector) 3 33h 

77 Manufacturer part# (Data bits) Blank 20h 

78 ...... Manufacturer part# (Data bits) 7 37h 

79 ...... Manufacturer part# (Data bits) 4 34h 

80 Manufacturer part# (Mode & operating voltage) s 53h 

81 Manufacturer part# (Module density) 31h 

82 ...... Manufacturer part# (Module density) 6 36h 

83 Manufacturer part# (Refresh,# of banks in Comp. & interface) 0 30h 

84 Manufacturer part# (Compositon component) 0 30h 

85 Manufacturer part# (Component revision) A 41h 

86 Manufacturer part# (Package type) T 54h 

87 Manufacturer part # (PCB revision) Blank 20h 

88 Manufacturer part # (Hyphen) 2Dh 

89 Manufacturer part # (Power) G 47h 

90 Manufacturer part# (Minimum cycle time) 8 l 0 l 2 38h l 30h l 32h 

91 Manufacturer revision code (For PCB) Blank (Mother PCB) 20h 

92 ...... Manufacturer revision code (For component) A-die (2nd Gen.) 41h 

93 Manufacturing date (Week) 3 

94 Manufacturing date (Year) '97 61h 

95-98 Assembly serial # OOh 

99-125 Manufacturer specific data (may be used in future) FFh 

126 System frequency for 66MHz 66MHz 66h 

127 CAS latency for 66MHz CAS latency of both 2 & 3 06h 

128+ Unused storage locations FFh 

Note : 1. The bank select address is excluded in counting the total #of addresses. 
2. This value is based on the component specification. 
3. This value is increased sequently from '01 h' whenever the manufacturing week is varied. 
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SERIAL PRESENCE DETECT SCRAM MODULE 

KMM37 4S1620A T-GB/GO/G2 
• Organization: 16Mx72 
• Composition: 16Mx4 *18 
• Used component part#: KM44S16030AT-G8/G10/G12 
• # of banks in module : 1 bank 
• # of banks in component : 4 banks 

• Feature : 1,250mil height & double sided component 

• Refresh : 4K/64ms 

• Contents; 

::: \<,: ······ ~ >• u •····· > < ... _) < //< d"L_ />. L .~a~.> 

> .>.····••< ······:····· LI"n·: :<: • <: 7. { 22 ·~vj_ u~ /_;;;1v. 1. >1o7r• 42>T
1 
Li. ) i< ) / 2.<:•c: 

0 #of bytes written into serial memory at module manufacturer 128bytes 80h 

1 Total# of bytes of SPD memory device 256bytes (2K-bit) 08h 

2 Fundamental memory type SD RAM 04h 

3 # of row address on this assembly 12 OCh 1 

4 # of column address on this assembly 10 OAh 1 

5 #of module banks on this assembly 1 bank 01h 

6 Data width of this assembly 72 bits 48h 

7 ...... Data width of this assembly - OOh 

8 Voltage interface standard of this assembly LVTTL 01h 

9 SDRAM cycle time from clock @CAS latency of 3 8ns 10ns 12ns 80h A Oh COh 2 

10 SDRAM access time from clock @CAS latency of 3 6ns 7ns 8ns 60h 70h 80h 2 

11 DIMM configuraion type ECC 02h 

12 Refresh rate & type 15.625us, support self refresh 80h 

13 Primary SDRAM width x4 04h 

14 Error checking SDRAM width x4 04h 

15 Minimum clock dealy for back-to-back random column address tcco = 1CLK 01h 

16 SDRAM device attributes: Burst lengths supported 1, 2, 4, 8 & full page 8Fh 

17 SDRAM device attributes : #of banks on SD RAM device 4 banks 04h 

18 SDRAM device attributes : CAS latency 2&3 06h 

19 SDRAM device attributes : CS latency OCLK 01h 

20 SDRAM device attributes : Write latency OCLK 01h 

21 SDRAM module attributes 
Non-buffered, non-registered 

OOh 
& redundant addressing 

+/-10% voltage tolerance, 

22 SDRAM device attributes : General Burst Read Single bit Write OEh 

precharge all, auto precharge 

23 SDRAM cycle time @CAS latency of 2 12ns 13ns 15ns COh DOh FOh 2 

24 SDRAM access time @CAS latency of 2 6ns 7ns 8ns 60h 70h 80h 2 

25 SDRAM cycle time @CAS latency of 1 OOh OOh OOh 

26 SDRAM access time @CAS latency of 1 - - OOh OOh OOh 

27 Minimum row precharge time (=tRP) 20ns 24ns 26ns 14h 18h 1Ah 

28 Minimum row active to row active delay (tRRD) 16ns 20ns 24ns 10h 14h 18h 

29 Minimum RAS to CAS delay (=tRCD) 20ns 24ns 26ns 14h 18h 1Ah 

30 Minimum activate precharge time (=tRAS) 48ns 50ns 60ns 30h 32h 3Ch 

31 Module bank density 1 bank of 128MB 20h 

32-61 Superset information (maybe used in future) OOh 

62 SPD data revision code 2nd edition 01h 

63 Checksum for bytes O - 62 - A9h 07h 79h 
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SERIAL PRESENCE DETECT SDRAM MODULE 

65-71 ...... Manufacturer JEDEC ID code Samsung OOh 

72 Manufacturing location Onyang Korea 01h 

73 Manufacturer part# (Samsung memory) K 4Bh 

74 Manufacturer part# (Samsung memory) M 4Dh 

75 Manufacturer part# (Memory module) M 4Dh 

76 Manufacturer part# (Memory type & edge connector) 3 33h 

77 Manufacturer part# (Data bits) Blank 20h 

78 ...... Manufacturer part# (Data bits) 7 37h 

79 ...... Manufacturer part# (Data bits) 4 34h 

80 Manufacturer part# (Mode & operating voltage) s 53h 

81 Manufacturer part# (Module density) 1 31h 

82 ...... Manufacturer part# (Module density) 6 36h 

83 Manufacturer part# (Refresh,# of banks in Comp. & interface) 2 32h 

84 Manufacturer part# (Compositon component) 0 30h 

85 Manufacturer part# (Component revision) A 41h 

86 Manufacturer part# (Package type) T 54h 

87 Manufacturer part # (PCB revision) Blank 20h 

88 Manufacturer part# (Hyphen) 2Dh 

89 Manufacturer part# (Power) G 47h 

90 Manufacturer part# (Minimum cycle time) 8 1 0 I 2 38h I 30h I 32h 

91 Manufacturer revision code (For PCB) Blank (Mother PCB) 20h 

92 ...... Manufacturer revision code (For component) A-die (2nd Gen.) 41h 

93 Manufacturing date (Week) - - 3 

94 Manufacturing date (Year) '97 61h 

95-98 Assembly serial# - OOh 

99-125 Manufacturer specific data (may be used in future) - FFh 

126 System frequency for 66MHz 66MHz 66h 

127 CAS latency for 66MHz CAS latency of both 2 & 3 06h 

128+ Unused storage locations - FFh 

Note : 1. The bank select address is excluded in counting the total# of addresses. 
2. This value is based on the component specification. 
3. This value is increased sequently from '01 h' whenever the manufacturing week is varied. 
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SERIAL PRESENCE DETECT SDRAM MODULE 

KMM374S1603A T-G8/GO/G2 
• Organization : 16Mx72 

• Composition: 8Mx8 *18 

• Used component part# : KM48S8020AT-G8/G1O/G12 
• #of banks in module : 2 banks 
• #of banks in component : 2 banks 

• Feature : 1,250mil height & double sided component 
• Refresh : 4K/64ms 

• Contents; 

IJ "-'-F •• >•····· )< // .. ····./ <U > . /• 11 .... l/.····""•< .Lw.~ .. 1>rmr / Y < > r .. ··. ······ >< / << 
/ . .. ···22••·..::::. • > ·•··•· • / 

····· 0 #of bytes written into serial memory at module manufacturer 12abytes aoh 

1 Total #of bytes of SPD memory device 256bytes (2K-bit) Oah 

2 Fundamental memory type SDRAM 04h 

3 # of row address on this assembly 13 ODh 1 

4 #of column address on this assembly 9 OBh 1 

5 #of module banks on this assembly 2 banks 02h 

6 Data width of this assembly 72 bits 4ah 

7 ...... Data width of this assembly - OOh 

8 Voltage interface standard of this assembly LVTTL 01h 

9 SD RAM cycle time from clock @CAS latency of 3 ans 10ns 12ns aoh A Oh COh 2 

10 SDRAM access time from clock @CAS latency of 3 6ns 7ns ans 60h 70h aoh 2 

11 DIMM configuraion type ECC 02h 

12 Refresh rate & type 15.625us, support self refresh 80h 

13 Primary SDRAM width xB 08h 

14 Error checking SDRAM width xa Oah 

15 Minimum clock dealy for back-to-back random column address tCCD = 1CLK 01h 

16 SDRAM device attributes : Burst lengths supported 1, 2, 4, a & full page 8Fh 

17 SD RAM device attributes : #of banks on SDRAM device 2 banks 02h 

18 SDRAM device attributes : CAS latency 2&3 06h 

19 SDRAM device attributes : CS latency OCLK 01h 

20 SDRAM device attributes : Write latency OCLK 01h 

21 SDRAM module attributes 
Non-buffered, non-registered 

OOh 
& redundant addressing 

+/-10% voltage tolerance, 

22 SDRAM device attributes : General Burst Read Single bit Write OEh 

precharge all, auto precharge 

23 SD RAM cycle time @CAS latency of 2 12ns 13ns 15ns COh DOh FOh 2 

24 SD RAM access time @CAS latency of 2 6ns 7ns ans 60h 70h aoh 2 

25 SDRAM cycle time @CAS latency of 1 - - - OOh OOh OOh 

26 SDRAM access time @CAS latency of 1 - - - OOh OOh OOh 

27 Minimum row precharge time (=tRP) 20ns 24ns 26ns 14h 1ah 1Ah 

2a Minimum row active to row active delay (tRRD) 16ns 20ns 24ns 10h 14h 1ah 

29 Minimum RAS to CAS delay (=tRCD) 20ns 24ns 26ns 14h 1ah 1Ah 

30 Minimum activate precharge time (=tRAS) 4ans 50ns 60ns 30h 32h 3Ch 

31 Module bank density 2 banks of 64MB 10h 

32-61 Superset information (maybe used in future) - OOh 

62 SPD data revision code 2nd edition 01h 

63 Checksum for bytes O - 62 - A Oh FEh 70h 
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SERIAL PRESENCE DETECT SDRAM MODULE 

f··· -CC. / I ~·····< J37SO.U· ___ ,;_ "' · •• ·••• < ? /i ········•;;;;;.. .... ' c r ··· £ Hex value Li B}'te# +-f ~·~ =~ Note 
~~··22> ~: ··········· -7AT j -10 1 ~12 

~ L .... 
! ·8...ldwi·fu~l···· ...c:±:. 

64 Manufacturer JEDEC ID code Samsung CEh 

65-71 ...... Manufacturer JEDEC ID code Samsung OOh 

72 Manufacturing location Onyang Korea 01h 

73 Manufacturer part# (Samsung memory) K 4Bh 

74 Manufacturer part # (Samsung memory) M 4Dh 

75 Manufacturer part# (Memory module) M 4Dh 

76 Manufacturer part # (Memory type & edge connector) 3 33h 

77 Manufacturer part# (Data bits) Blank 20h 

78 ...... Manufacturer part# (Data bits) 7 37h 

79 ...... Manufacturer part# (Data bits) 4 34h 

80 Manufacturer part# (Mode & operating voltage) s 53h 

81 Manufacturer part # (Module density) 1 31h 

82 ...... Manufacturer part# (Module density) 6 36h 

83 Manufacturer part# (Refresh,# of banks in Comp. & interface) 0 30h 

84 Manufacturer part# (Compositon component) 3 33h 

85 Manufacturer part# (Component revision) A 41h 

86 Manufacturer part# (Package type) T 54h 

87 Manufacturer part # (PCB revision) Blank 20h 

88 Manufacturer part # (Hyphen) " - " 2Dh 

89 Manufacturer part # (Power) G 47h 

90 Manufacturer part# (Minimum cycle time) 8 l 0 l 2 38h l 30h l 32h 

91 Manufacturer revision code (For PCB) Blank (Mother PCB) 20h 

92 ...... Manufacturer revision code (For component) A-die (2nd Gen.) 41h 

93 Manufacturing date (Week) - - 3 

94 Manufacturing date (Year) '97 61h 

95-98 Assembly serial # - OOh 

99-125 Manufacturer specific data (may be used in future) - FFh 

126 System frequency for 66MHz 66MHz 66h 

127 CAS latency for 66MHz CAS latency of both 2 & 3 06h 

128+ Unused storage locations - FFh 

Note: 1. The bank select address is excluded in counting the total# of addresses. 
2. This value is based on the component specification. 
3. This value is increased sequently from '01 h' whenever the manufacturing week is varied. 
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SERIAL PRESENCE DETECT SCRAM MODULE 

KMM374S1623AT-GB/GO/G2 
• Organization: 16Mx72 
• Composition: 8Mx8 *18 
• Used component part#: KM48S8030AT-G8/G10/G12 
• # of banks in module : 2 banks 
• # of banks in component : 4 banks 

• Feature: 1,250mil height & double sided component 
• Refresh : 4K/64ms 
• Contents; 

-;yt~,-1/-cr-::-·1<············· <<••• <.,~/ .. /<>/ •... 
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0 #of bytes written into serial memory at module manufacturer 128bytes 80h 

1 Total# of bytes of SPD memory device 256bytes (2K-bit) 08h 

2 Fundamental memory type SD RAM 04h 

3 #of row address on this assembly 12 OCh 1 

4 #of column address on this assembly 9 OBh 1 

5 #of module banks on this assembly 2 banks 02h 

6 Data width of this assembly 72 bits 48h 

7 ...... Data width of this assembly OOh 

8 Voltage interface standard of this assembly LVTIL 01h 

9 SD RAM cycle time from clock @CAS latency of 3 8ns 10ns 12ns 80h A Oh COh 2 

10 SDRAM access time from clock @CAS latency of 3 6ns 7ns 8ns 60h 70h 80h 2 

11 DIMM configuraion type ECC 02h 

12 Refresh rate & type 15.625us, support self refresh 80h 

13 Primary SDRAM width x8 08h 

14 Error checking SDRAM width x8 08h 

15 Minimum clock dealy for back-to-back random column address tcco = 1CLK 01h 

16 SDRAM device attributes : Burst lengths supported 1, 2, 4, 8 & full page 8Fh 

17 SDRAM device attributes : #of banks on SD RAM device 4 banks 04h 

18 SDRAM device attributes : CAS latency 2&3 06h 

19 SDRAM device attributes : CS latency OCLK 01h 

20 SDRAM device attributes : Write latency OCLK 01h 

21 SDRAM module attributes 
Non-buffered, non-registered 

OOh 
& redundant addressing 

+/-10% voltage tolerance, 

22 SDRAM device attributes : General Burst Read Single bit Write OEh 

precharge all, auto precharge 

23 SD RAM cycle time @CAS latency of 2 12ns 13ns 15ns COh DOh FOh 2 

24 SD RAM access time @CAS latency of 2 6ns 7ns 8ns 60h 70h 80h 2 

25 SDRAM cycle time @CAS latency of 1 - OOh OOh OOh 

26 SDRAM access time @CAS latency of 1 - - OOh OOh OOh 

27 Minimum row precharge time (=tRP) 20ns 24ns 26ns 14h 18h 1Ah 

28 Minimum row active to row active delay (tRRD) 16ns 20ns 24ns 10h 14h 18h 

29 Minimum RAS to CAS delay (=tRCD) 20ns 24ns 26ns 14h 18h 1Ah 

30 Minimum activate precharge time (=tRAS) 48ns 50ns 60ns 30h 32h 3Ch 

31 Module bank density 2 banks of 64MB 10h 

32-61 Superset information (maybe used in future) - OOh 

62 SPD data revision code 2nd edition 01h 

63 Checksum for bytes 0 - 62 - A1h FFh 71h 
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SERIAL PRESENCE DETECT SDRAM MODULE 
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64 Manufacturer JEDEC ID code Samsung CEh 

65-71 ...... Manufacturer JEDEC ID code Samsung OOh 

72 Manufacturing location Onyang Korea 01h 

73 Manufacturer part# (Samsung memory) K 4Bh 

74 Manufacturer part# (Samsung memory) M 4Dh 

75 Manufacturer part# (Memory module) M 4Dh 

76 Manufacturer part# (Memory type & edge connector) 3 33h 

77 Manufacturer part# (Data bits) Blank 20h 

78 ...... Manufacturer part# (Data bits) 7 37h 

79 ...... Manufacturer part# (Data bits) 4 34h 

80 Manufacturer part# (Mode & operating voltage) s 53h 

81 Manufacturer part# (Module density) 1 31h 

82 ...... Manufacturer part# (Module density) 6 36h 

83 Manufacturer part# (Refresh,# of banks in Comp. & interface) 2 32h 

84 Manufacturer part# (Compositon component) 3 33h 

85 Manufacturer part# (Component revision) A 41h 

86 Manufacturer part# (Package type) T 54h 

87 Manufacturer part# (PCB revision) Blank 20h 

88 Manufacturer part# (Hyphen) 2Dh 

89 Manufacturer part# (Power) G 47h 

90 Manufacturer part# (Minimum cycle time) 8 l 0 l 2 38h I 30h I 32h 

91 Manufacturer revision code (For PCB) Blank (Mother PCB) 20h 

92 ...... Manufacturer revision code (For component) A-die (2nd Gen.) 41h 

93 Manufacturing date (Week) - 3 

94 Manufacturing date (Year) '97 61h 

95-98 Assembly serial # OOh 

99-125 Manufacturer specific data (may be used in fUture) FFh 

126 System frequency for 66MHz 66MHz 66h 

127 CAS latency for 66MHz CAS latency of both 2 & 3 06h 

128+ Unused storage locations FFh 

Note : 1. The bank select address is excluded in counting the total #of addresses. 
2. This value is based on the component specification. 
3. This value is increased sequently from '01 h' whenever the manufacturing week is varied. 
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SERIAL PRESENCE DETECT SDRAM MODULE 

KMM4665104BT-FB/FO/F2 
• Organization : 1 Mx64 
• Composition: 1Mx16 *4 
• Used component part#: KM416S1020BT-F8/F10/F12 
• #of banks in module : 1 bank 
• #of banks in component: 2 banks 

• Feature : 1,000mil height & double sided component 
• Refresh : 4K/64ms: 
• Contents; 

i<> < > //':·::· . / ?' / \; •'•'> 
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0 # of bytes written into serial memory at module manufacturer 128bytes 80h 

1 Total# of bytes of SPD memory device 256bytes (2K-bit) 08h 

2 Fundamental memory type SD RAM 04h 

3 # of row address on this assembly 11 OBh 1 

4 # of column address on this assembly 8 08h 1 

5 # of module banks on this assembly 1 bank 01h 

6 Data width of this assembly 64bits 40h 

7 ...... Data width of this assembly OOh 

8 Voltage interface standard of this assembly LVTIL 01h 

9 SDRAM cycle time from clock @CAS latency of 3 8ns 10ns 12ns 80h A Oh COh 2 

10 SDRAM access time from clock @CAS latency of 3 6ns 7ns 8ns 60h 70h 80h 2 

11 DIMM configuraion type Non parity OOh 

12 Refresh rate & type 15.625us, support self refresh 80h 

13 Primary SDRAM width x16 10h 

14 Error checking SDRAM width None OOh 

15 Minimum clock dealy for back-to-back random column address tcco = 1CLK 01h 

16 SDRAM device attributes : Burst lengths supported 1, 2, 4, 8 & full page 8Fh 

17 SDRAM device attributes : #of banks on SDRAM device 2 banks 02h 

18 SDRAM device attributes: CAS latency 1, 2& 3 07h 

19 SDRAM device attributes : CS latency OCLK 01h 

20 SDRAM device attributes: Write latency OCLK 01h 

21 SDRAM module attributes 
Non-buffered, non-registered 

OOh 
& redundant addressing 

+/-10% voltage tolerance, 
22 SDRAM device attributes : General Burst Read Single bit Write OEh 

precharge all, auto precharge 

23 SDRAM cycle time @CAS latency of 2 12ns 13ns 15ns COh DOh FOh 2 

24 SDRAM access time @CAS latency of 2 7ns 8ns 9ns 70h 80h 90h 2 

25 SDRAM cycle time @CAS latency of 1 24ns 26ns 30ns 60h 68h 78h 2 

26 SDRAM access time @CAS latency of 1 20ns 22ns 24ns 50h 58h 60h 2 

27 Minimum row precharge time (=tRP) 20ns 26ns 30ns 14h 1Ah 1Eh 

28 Minimum row active to row active delay (tRRD) 16ns 20ns 24ns 10h 14h 18h 

29 Minimum RAS to CAS delay (=tRCD) 24ns 26ns 30ns 18h 1Ah 1Eh 

30 Minimum activate precharge time (=tRAS) 48ns 50ns 60ns 30h 32h 3Ch 

31 Module bank density 1 bank of 8MB 02h 

32-61 Superset information (maybe used in future) - OOh 

62 SPD data revision code 2nd edition 01h 

63 Checksum for bytes O - 62 - 49h B7h 45h 
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SERIAL PRESENCE DETECT SDRAM MODULE 
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64 Manufacturer JEDEC ID code Samsung CEh 

65-71 ...... Manufacturer JEDEC ID code Samsung OOh 

72 Manufacturing location Onyang Korea 01h 

73 Manufacturer part# (Samsung memory) K 4Bh 

74 Manufacturer part # (Samsung memory) M 4Dh 

75 Manufacturer part# (Memory module) . M 4Dh 

76 Manufacturer part# (Memory type & edge connector) 4 34h 

77 Manufacturer part# (Data bits) Blank 20h 

78 ...... Manufacturer part# (Data bits) 6 36h 

79 ...... Manufacturer part# (Data bits) 6 36h 

80 Manufacturer part# (Mode & operating voltage) s 53h 

81 Manufacturer part # (Module density) Blank 20h 

82 ...... Manufacturer part# (Module density) 1 31h 

83 Manufacturer part# (Refresh, #of banks in Comp. & interface) 0 30h 

84 Manufacturer part# (Compositon component) 4 34h 

85 Manufacturer part# (Component revision) B 42h 

86 Manufacturer part# (Package type) T 54h 

87 Manufacturer part# (PCB revision) Blank 20h 

88 Manufacturer part # (Hyphen) - 2Dh 

89 Manufacturer part# (Power) F 46h 

90 Manufacturer part# (Minimum cycle time) 8 I 0 I 2 38h I 30h l 32h 

91 Manufacturer revision code (For PCB) Blank (Mother PCB) 20h 

92 ...... Manufacturer revision code (For component) B-die (3rd Gen.) 42h 

93 Manufacturing date (Week) - - 3 

94 Manufacturing date (Year) '97 61h 

95-98 Assembly serial # - OOh 

99-125 Manufacturer specific data (may be used in future) - FFh 

126 System frequency for 66MHz 66MHz 66h 

127 CAS latency for 66MHz CAS latency of both 2 & 3 06h 

128+ Unused storage locations - FFh 

Note : 1. The bank select address is excluded in counting the total# of addresses. 
2. This value is based on the component specification. 
3. This value is increased sequently from '01 h' whenever the manufacturing week is varied. 
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SERIAL PRESENCE DETECT SDRAM MODULE 

KMM466S203BT-FB/FOIF2 
• Organization : 2Mx64 
• Composition : 2Mx8 *8 

• Used component part#: KM48S2020BT-F8/F10/F12 
• #of banks in module : 1 bank 

• #of banks in component : 2 banks 

• Feature: 1,000mil height & double sided component 

• Refresh: 4K/64ms 

• Contents; 

1 X/ >./ r I ... > .. _ 
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F~T.- I Jiiz < < ...... > ..... , .. > :.:..:. •I. ... ·•·:·••'•:<< 
0 #of bytes written into serial memory at module manufacturer 12abytes aoh 

1 Total # of bytes of SPD memory device 256bytes (2K-bit) Oah 

2 Fundamental memory type SD RAM 04h 

3 #of row address on this assembly 11 OBh 1 

4 #of column address on this assembly 9 09h 1 

5 #of module banks on this assembly 1 bank 01h 

6 Data width of this assembly 64bits 40h 

7 ...... Data width of this assembly - OOh 

a Voltage interface standard of this assembly LVTIL 01h 

9 SD RAM cycle time from clock @CAS latency of 3 ans 10ns 12ns aoh A Oh COh 2 

10 SDRAM access time from clock @CAS latency of 3 6ns 7ns ans 60h 70h aoh 2 

11 DIMM configuraion type Non parity OOh 

12 Refresh rate & type 15.625us, support self refresh aoh 

13 Primary SDRAM width xa Oah 

14 Error checking SDRAM width None OOh 

15 Minimum clock dealy for back-to-back random column address tcco = 1CLK 01h 

16 SDRAM device attributes : Burst lengths supported 1, 2, 4, 8 & full page aFh 

17 SD RAM device attributes : #of banks on SDRAM device 2 banks 02h 

18 SDRAM device attributes : CAS latency 1, 2& 3 07h 

19 SDRAM device attributes : CS latency OCLK 01h 

20 SDRAM device attributes : Write latency OCLK 01h 

21 SDRAM module attributes 
Non-buffered, non-registered 

OOh 
& redundant addressing 

+/-10% voltage tolerance, 

22 SDRAM device attributes : General Burst Read Single bit Write OEh 

precharge all, auto precharge 

23 SDRAM cycle time @CAS latency of 2 12ns 13ns 15ns COh DOh FOh 2 

24 SDRAM access time @CAS latency of 2 7ns ans 9ns 70h aoh 90h 2 

25 SDRAM cycle time @CAS latency of 1 24ns 26ns 30ns 60h 68h 78h 2 

26 SDRAM access time @CAS latency of 1 20ns 22ns 24ns 50h 58h 60h 2 

27 Minimum row precharge time (=tRP) 20ns 26ns 30ns 14h 1Ah 1Eh 

28 Minimum row active to row active delay (tRRD) 16ns 20ns 24ns 10h 14h 18h 

29 Minimum RAS to CAS delay (=tRCD) 24ns 26ns 30ns 1ah 1Ah 1Eh 

30 Minimum activate precharge time (=tRAS) 48ns 50ns 60ns 30h 32h 3Ch 

31 Module bank density 1 bank of 16MB 04h 

32-61 Superset information (maybe used in future) - OOh 

62 SPD data revision code 2nd edition 01h 

63 Checksum for bytes 0 - 62 - 44h B2h 40h 
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SERIAL PRESENCE DETECT SCRAM MODULE 
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64 Manufacturer JEDEC ID code Samsung CEh 

65-71 ...... Manufacturer JEDEC ID code Samsung OOh 

72 Manufacturing location Onyang Korea 01h 

73 Manufacturer part# (Samsung memory) K 4Bh 

74 Manufacturer part# (Samsung memory) M 4Dh 

75 Manufacturer part# (Memory module) M 4Dh 

76 Manufacturer part# (Memory type & edge connector) 4 34h 

77 Manufacturer part# (Data bits) Blank 20h 

78 ...... Manufacturer part# (Data bits) 6 36h 

79 ...... Manufacturer part# (Data bits) 6 36h 

80 Manufacturer part# (Mode & operating voltage) s 53h 

81 Manufacturer part # (Module density) Blank 20h 

82 ...... Manufacturer part# (Module density) 2 32h 

83 Manufacturer part# (Refresh,# of banks in Comp. & interface) 0 30h 

84 Manufacturer part# (Compositon component) 3 33h 

85 Manufacturer part# (Component revision) B 42h 

86 Manufacturer part# (Package type) T 54h 

87 Manufacturer part# (PCB revision) Blank 20h 

88 Manufacturer part# (Hyphen) " " 2Dh 

89 Manufacturer part# (Power) F 46h 

90 Manufacturer part# (Minimum cycle time) 8 I 0 I 2 38h l 30h l 32h 

91 Manufacturer revision code (For PCB) Blank (Mother PCB) 20h 

92 ...... Manufacturer revision code (For component) B-die (3rd Gen.) 42h 

93 Manufacturing date (Week) - 3 

94 Manufacturing date (Year) '97 61h 

95-98 Assembly serial # - OOh 

99-125 Manufacturer specific data (may be used in future) FFh 

126 System frequency for 66MHz 66MHz 66h 

127 CAS latency for 66MHz CAS latency of both 2 & 3 06h 

128+ Unused storage locations - FFh 

Note : 1. The bank select address is excluded in counting the total# of addresses. 
2. This value is based on the component specification. 
3. This value is increased sequently from '01 h' whenever the manufacturing week is varied. 
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SERIAL PRESENCE DETECT SDRAM MODULE 

KMM466S204BT-FBIFO/F2 
• Organization : 2Mx64 

• Composition: 1Mx16 *8 

• Used component part#: KM416S1020BT-F8/F10/F12 
• #of banks in module : 2 banks 

• # of banks in component : 2 banks 

• Feature : 1,050mil height & double sided component 

• Refresh : 4K/64ms: 

• Contents; 
·. ·:>: ·:: . Function supported He~ yame> ·••· .. . .~ t4ot~ Syte# Funf:tian:Described 

·L~ 
···Ar ·.·• -10 ~12 4 _j -19 j_ · A2 = ;.;:;_ . ;.;:;_ ==:·· 

0 #of bytes written into serial memory at module manufacturer 128bytes 80h 

1 Total# of bytes of SPD memory device 256bytes (2K-bit) 08h 

2 Fundamental memory type SD RAM 04h 

3 #of row address on this assembly 11 OBh 1 

4 # of column address on this assembly 8 08h 1 

5 # of module banks on this assembly 2 banks 02h 

6 Data width of this assembly 64 bits 40h 

7 ...... Data width of this assembly OOh 

8 Voltage interface standard of this assembly LVTIL 01h 

9 SDRAM cycle time from clock @CAS latency of 3 8ns 10ns 12ns 80h A Oh COh 2 

10 SDRAM access time from clock @CAS latency of 3 6ns 7ns 8ns 60h ?Oh 80h 2 

11 DIMM configuraion type Non parity OOh 

12 Refresh rate & type 15.625us, support self refresh 80h 

13 Primary SDRAM width x16 10h 

14 Error checking SDRAM width None OOh 

15 Minimum clock dealy for back-to-back random column address tcco = 1CLK 01h 

16 SDRAM device attributes : Burst lengths supported 1 , 2, 4, 8 & full page 8Fh 

17 SD RAM device attributes : # of banks on SD RAM device 2 banks 02h 

18 SDRAM device attributes : CAS latency 1, 2 & 3 07h 

19 SDRAM device attributes : CS latency OCLK 01h 

20 SDRAM device attributes : Write latency OCLK 01h 

21 SDRAM module attributes 
Non-buffered, non-registered 

OOh 
& redundant addressing · 

+/- 10% voltage tolerance, 

22 SDRAM device attributes : General Burst Read Single bit Write OEh 

precharge all, auto precharge 

23 SDRAM cycle time @CAS latency of 2 12ns 13ns 15ns COh DOh FOh 2 

24 SDRAM access time @CAS latency of 2 7ns 8ns 9ns ?Oh 80h 90h 2 

25 SDRAM cycle time @CAS latency of 1 24ns 26ns 30ns 60h 68h 78h 2 

26 SDRAM access time @CAS latency of 1 20ns 22ns 24ns 50h 58h 60h 2 

27 Minimum row precharge time (=tRP) 20ns 26ns 30ns 14h 1Ah 1Eh 

28 Minimum row active to row active delay (tRRD) 16ns 20ns 24ns 10h 14h 18h 

29 Minimum RAS to CAS delay (=tRCD) 24ns 26ns 30ns 18h 1Ah 1Eh 

30 Minimum activate precharge time (=tRAS) 48ns 50ns 60ns 30h 32h 3Ch 

31 Module bank density 1 bank of 8MB 02h 

32-61 Superset information (maybe used in future) OOh 

62 SPD data revision code 2nd edition 01h 

63 Checksum for bytes 0 - 62 4Ah B8h 46h 
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SERIAL PRESENCE DETECT SCRAM MODULE 
I Function supported Hex value 

cc-

Byte# func:tion Described Note 

"""""'--····.~ 
··1 41 ·1_c_"1~··1 -12 •1 41 I -10 I -12 

--'-' _c_;_ 
64 Manufacturer JEDEC ID code Samsung CEh 

65-71 ...... Manufacturer JEDEC ID code Samsung OOh 

72 Manufacturing location Onyang Korea 01h 

73 Manufacturer part# (Samsung memory) K 4Bh 

74 Manufacturer part# (Samsung memory) M 4Dh 

75 Manufacturer part# (Memory module) M 4Dh 

76 Manufacturer part# (Memory type & edge connector) 4 34h 

77 Manufacturer part# (Data bits) Blank 20h 

78 ...... Manufacturer part# (Data bits) 6 36h 

79 ...... Manufacturer part# (Data bits) 6 36h 

80 Manufacturer part# (Mode & operating voltage) s 53h 

81 Manufacturer part# (Module density) Blank 20h 

82 ...... Manufacturer part# (Module density) 2 32h 

83 Manufacturer part# (Refresh,# of banks in Comp. & interface) 0 30h 

84 Manufacturer part# (Compositon component) 4 34h 

85 Manufacturer part# (Component revision) B 42h 

86 Manufacturer part# (Package type) T 54h 

87 Manufacturer part# (PCB revision) Blank 20h 

88 Manufacturer part# (Hyphen) 2Dh 

89 Manufacturer part# (Power) F 46h 

90 Manufacturer part# (Minimum cycle time) 8 l 0 l 2 38h l 30h I 32h 

91 Manufacturer revision code (For PCB) Blank (Mother PCB) 20h 

92 ...... Manufacturer revision code (For component) B-die (3rd Gen.) 42h 

93 Manufacturing date (Week) - - 3 

94 Manufacturing date (Year) '97 61h 

95-98 Assembly serial # - OOh 

99-125 Manufacturer specific data (may be used in future) - FFh 

126 System frequency for 66MHz 66MHz 66h 

127 CAS latency for 66MHz CAS latency of both 2 & 3 06h 

128+ Unused storage locations - FFh 

Note : 1. The bank select address is excluded in counting the total #of addresses. 
2. This value is based on the component specification. 
3. This value is increased sequently from '01 h' whenever the manufacturing week is varied. 
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SERIAL PRESENCE DETECT SCRAM MODULE 

KMM466S404AT-FBIFOIF2 
• Organization : 4Mx64 
• Composition : 4Mx16 *4 
• Used component part#: KM416S4020AT-F8/F10/F12 
• # of banks in module : 1 bank 
• # of banks in component : 2 banks 

• Feature: 1,000mil height & double sided component 

• Refresh : 4K/64ms 
• Contents; 

I_// _/ 1··.·····.> 77.>········••··.tc: tr•·• .. T'••··• ><< I< .. ;;;;.· .,., :-;. < r> < }. 2_··•· >) I No•e LJ> .•. I·.··· // .•... ··.·• •· >·•· >- .• 1Y_t· .....•. · ><········~< .·•·•·• -"- <• y· ~ -i-=-1~ ~~·· ./ ~a ·.·. ""· j ~··· ""2J2"' ;_;;_ ~ 
0 #of bytes written into serial memory at module manufacturer 128bytes 80h 

1 Total# of bytes of SPD memory device 256bytes (2K-bit) 08h 

2 Fundamental memory type SD RAM 04h 

3 #of row address on this assembly 13 ODh 1 

4 # of column address on this assembly 8 08h 1 

5 #of module banks on this assembly 1 bank 01h 

6 Data width of this assembly 64bits 40h 

7 ...... Data width of this assembly - OOh 

8 Voltage interface standard of this assembly LVTTL 01h 

9 SDRAM cycle time from clock@CAS latency of3 8ns 10ns 12ns 80h A Oh COh 2 

10 SDRAM access time from clock @CAS latency of 3 6ns 7ns 8ns 60h 70h 80h 2 

11 DIMM configuraion type Non parity OOh 

12 Refresh rate & type 15.625us, support self refresh 80h 

13 Primary SDRAM width x16 10h 

14 Error checking SDRAM width None OOh 

15 Minimum clock dealy for back-to-back random column address tcco = 1CLK 01h 

16 SDRAM device attributes : Burst lengths supported 1, 2, 4, 8 & full page 8Fh 

17 SDRAM device attributes : #of banks on SDRAM device 2 banks 02h 

18 SDRAM device attributes: CAS latency 2&3 06h 

19 SDRAM device attributes : CS latency OCLK 01h 

20 SDRAM device attributes : Write latency OCLK 01h 

21 SDRAM module attributes 
Non-buffered, non-registered 

& redundant addressing 
OOh 

+/-10% voltage tolerance, 

22 SDRAM device attributes : General Burst Read Single bit Write OEh 

precharge all, auto precharge 

23 SDRAM cycle time @CAS latency of 2 12ns 13ns 15ns COh DOh FOh 2 

24 SDRAM access time @CAS latency of 2 6ns 7ns 8ns 60h 70h 80h 2 

25 SDRAM cycle time @CAS latency of 1 - OOh OOh OOh 

26 SDRAM access time @CAS latency of 1 - - - OOh OOh OOh 

27 Minimum row precharge time (=tRP) 20ns 24ns 26ns 14h 18h 1Ah 

28 Minimum row active to row active delay (tRRD) 16ns 20ns 24ns 10h 14h 18h 

29 Minimum RAS to CAS delay (=tRCD) 20ns 24ns 26ns 14h 18h 1Ah 

30 Minimum activate precharge time (=tRAS) 48ns 50ns 60ns 30h 32h 3Ch 

31 Module bank density 1 bank of 32MB 08h 

32-61 Superset information (maybe used in future) OOh 

62 SPD data revision code 2nd edition 01h 

63 Checksum for bytes O - 62 8Ch EAh 5Ch 
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SERIAL PRESENCE DETECT SDRAM MODULE 

,..,_.._ ... )•> \ •.. >:···>· ./ 7 > / •..• </< < ·:Ci. :~ > d_ I .kif ;.;;;; ;.;;;; 2- j Note -··.:- ·> .· ..... ~r >'£< :•·· Sl~ ~·· ········:: ........... 1~2bdRl..tfi_ < oir> FJ!~ < r .... _:12_ ······· < .. ·• ~ 

64 Manufacturer JEDEC ID code Samsung CEh 

65-71 ...... Manufacturer JEDEC ID code Samsung OOh 

72 Manufacturing location Onyang Korea 01h 

73 Manufacturer part# (Samsung memory) K 4Bh 

74 Manufacturer part# (Samsung memory) M 4Dh 

75 Manufacturer part# (Memory module) M 4Dh 

76 Manufacturer part # (Memory type & edge connector) 4 34h 

77 Manufacturer part# (Data bits) Blank 20h 

78 ...... Manufacturer part# (Data bits) 6 36h 

79 ...... Manufacturer part# (Data bits) 6 36h 

80 Manufacturer part #.(Mode & operating voltage) s 53h 

81 Manufacturer part # (Module density) Blank 20h 

82 ...... Manufacturer part# (Module density) 4 34h 

83 Manufacturer part# (Refresh,# of banks in Comp. & interface) 0 30h 

84 Manufacturer part# (Compositon component) 4 34h 

85 Manufacturer part# (Component revision) A 41h 

86 Manufacturer part# (Package type) T 54h 

87 Manufacturer part# (PCB revision) Blank 20h 

88 Manufacturer part# (Hyphen) 2Dh 

89 Manufacturer part # (Power) F 46h 

90 Manufacturer part# (Minimum cycle time) 8 l 0 I 2 38h I 30h I 32h 

91 Manufacturer revision code (For PCB) Blank (Mother PCB) 20h 

92 ...... Manufacturer revision code (For component) A-die (2nd Gen.) 41h 

93 Manufacturing date (Week) - 3 

94 Manufacturing date (Year) '97 61h 

95-98 Assembly serial # OOh 

99-125 Manufacturer specific data (may be used in future) FFh 

126 System frequency for 66MHz 66MHz 66h 

127 CAS latency for 66MHz CAS latency of both 2 & 3 06h 

128+ Unused storage locations - FFh 

Note : 1. The bank select address is excluded in counting the total #of addresses. 
2. This value is based on the component specification. 
3. This value is increased sequently from '01h' whenever the manufacturing week is varied. 
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SERIAL PRESENCE DETECT SDRAM MODULE 

KMM466S424AT-FBIFOIF2 
• Organization : 4Mx64 

• Composition: 4Mx16 *4 

• Used component part#: KM416S4030AT-F8/F10/F12 
• # of banks in module : 1 bank 

• #of banks in component : 4 banks 

• Feature : 1 ,OOOmil height & double sided component 

• Refresh : 4K/64ms 
• Contents; 

11•····,·············· 

> < ::: ... :(<:<:: ... :::::::::I / ::•,·~ ·<•······•ii-·fil /t····· .:::;: 

>:> < I 
.. ;:····:/ :?.\?. ·.•:~ .. ,..:. < : t : :.:;:.; ,- :: 

0 # of bytes written into serial memory at module manufacturer 128bytes 80h 

1 Total # of bytes of SPD memory device 256bytes (2K-bit) 08h 

2 Fundamental memory type SD RAM 04h 

3 # of row address on this assembly 12 OCh 1 

4 # of column address on this assembly 8 08h 1 

5 # of module banks on this assembly 1 bank 01h 

6 Data width of this assembly 64bits 40h 

7 ...... Data width of this assembly - OOh 

8 Voltage interface standard of this assembly LVTIL 01h 

9 SD RAM cycle time from clock @CAS latency of 3 8ns 10ns 12ns 80h A Oh COh 2 

10 SDRAM access time from clock @CAS latency of 3 6ns 7ns ans 60h 70h 80h 2 

11 DIMM configuraion type Non parity OOh 

12 Refresh rate & type 15.625us, support self refresh 80h 

13 Primary SDRAM width x16 10h 

14 Error checking SDRAM width None OOh 

15 Minimum clock dealy for back-to-back random column address tcco = 1CLK 01h 

16 SDRAM device attributes: Burst lengths supported 1, 2, 4, 8 & full page 8Fh 

17 SDRAM device attributes : #of banks on SDRAM device 4 banks 04h 

18 SDRAM device attributes : CAS latency 2&3 06h 

19 SDRAM device attributes : CS latency OCLK 01h 

20 SDRAM device attributes: Write latency OCLK 01h 

21 SDRAM module attributes 
Non-buffered, non-registered 

OOh 
& redundant addressing 

+/-10% voltage tolerance, 

22 SDRAM device attributes : General Burst Read Single bit Write OEh 

precharge all, auto precharge 

23 SDRAM cycle time @CAS latency of 2 12ns 13ns 15ns COh DOh FOh 2 

24 SDRAM access time @CAS latency of 2 6ns 7ns 8ns 60h 70h 80h 2 

25 SDRAM cycle time @CAS latency of 1 - - OOh OOh OOh 

26 SDRAM access time @CAS latency of 1 - - - OOh OOh OOh 

27 Minimum row precharge time (=tRP) 20ns 24ns 26ns 14h 18h 1Ah 

28 Minimum row active to row active delay (tRRD) 16ns 20ns 24ns 10h 14h 18h 

29 Mini!Tlum RAS to CAS delay (=tRCD) 20ns 24ns 26ns 14h 18h 1Ah 

30 Minimum activate precharge time (=tRAs) 48ns sons 60ns 30h 32h 3Ch 

31 Module bank density 1 bankof32MB 08h 

32-61 Superset information (maybe used in future) - OOh 

62 SPD data revision code 2nd edition 01h 

63 Checksum for bytes 0 - 62 - 8Dh EBh 5Dh 
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SERIAL PRESENCE DETECT SDRAM MODULE 

:: --cc ~ :- . < : Ful)Ctiot1· supported 
.·. = Hex value 

Syte# I Functic:>n Described -"- j_ Note 
I. ~ ...::..~...c.. 

;a f7-t<•>I -'1t ·:·· d__j_ .10 l =~12 ~ -"- '-"-
64 Manufacturer JEDEC ID code Samsung CEh 

65-71 ...... Manufacturer JEDEC ID code Samsung ::lOh 

72 Manufacturing location Onyang Korea 01h 

73 Manufacturer part # (Samsung memory) K 4Bh 

74 Manufacturer part# (Samsung memory) M 4Dh 

75 Manufacturer part# (Memory module) M 4Dh 

76 Manufacturer part # (Memory type & edge connector) 4 34h 

77 Manufacturer part# (Data bits) Blank 20h 

78 ...... Manufacturer part# (Data bits) 6 36h 

79 ...... Manufacturer part# (Data bits) 6 36h 

80 Manufacturer part# (Mode & operating voltage) s 53h 

81 Manufacturer part# (Module density) Blank 20h 

82 ...... Manufacturer part# (Module density) 4 34h 

83 Manufacturer part# (Refresh,# of banks in Comp. & interface) 2 32h 

84 Manufacturer part # (Compositon component) 4 34h 

85 Manufacturer part# (Component revision) A 41h 

86 Manufacturer part# (Package type) T 54h 

87 Manufacturer part# (PCB revision) Blank 20h 

88 Manufacturer part # (Hyphen) " -" 2Dh 

89 Manufacturer part # (Power) F 46h 

90 Manufacturer part# (Minimum cycle time) 8 l 0 l 2 38h 1 30h l 32h 

91 Manufacturer revision code (For PCB) Blank (Mother PCB) 20h 

92 ...... Manufacturer revision code (For component) A-die (2nd Gen.) 41h 

93 Manufacturing date (Week) - - 3 

94 Manufacturing date (Year) '97 61h 

95-98 Assembly serial # OOh 

99-125 Manufacturer specific data (may be used in future) FFh 

126 System frequency for 66MHz 66MHz 66h 

127 CAS latency for 66MHz CAS latency of both 2 & 3 06h 

128+ Unused storage locations FFh 

Note: 1. The bank select address is excluded in counting the total# of addresses. 
2. This value is based on the component specification. 
3. This value is increased sequently from '01 h' whenever the manufacturing week is varied. 
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SERIAL PRESENCE DETECT SDRAM MODULE 

KMM466SB03A T-FB/FOIF2 
• Organization : 8Mx64 
• Composition : 8Mx8 *8 
• Used component part#: KM48S8020AT-F8/F10/F12 
• #of banks in module : 1 bank 
• # of banks in component : 2 banks 
• Feature : 1,250mil height & double sided component 

• Refresh : 4K/64ms 
• Contents; 

i: Dz < ) . ···-··.-.. - )_) . ,•-·.-·- ..• /> \. --·-·-._·. >··< :cc: ·-····· ~·········--"-- .·- /L< /-:'·>1 I~~~~· /( i .? .-.--· L~~~ m··y -F_S_ > ·<><·<·<_-•....•• >> <.<< 
2 l1L~·••·.••••·r••••••-•~·-··••C••T1!t~- ••••••. rt- 2-_ 

k.• '..:::: I •-{-~ ·---
0 # of bytes written into serial memory at module manufacturer 128bytes 80h 

1 Total# of bytes of SPD memory device 256bytes (2K-bit) 08h 

2 Fundamental memory type SD RAM 04h 

3 # of row address on this assembly 13 ODh 1 

4 # of column address on this assembly 9 09h 1 

5 # of module banks on this assembly 1 bank 01h 

6 Data width of this assembly 64bits 40h 

7 ...... Data width of this assembly OOh 

8 Voltage interface standard of this assembly LVTTL 01h 

9 SDRAM cycle time from clock @CAS latency of 3 8ns 10ns 12ns 80h A Oh COh 2 

10 SDRAM access time from clock @CAS latency of 3 6ns 7ns 8ns 60h 70h 80h 2 

11 DIMM configuraion type Non parity OOh 

12 Refresh rate & type 15.625us, support self refresh 80h 

13 Primary SDRAM width x8 08h 

·14 Error checking SDRAM width None OOh 

15 Minimum clock dealy for back-to-back random column address tcco = 1CLK 01h 

16 SDRAM device attributes : Burst lengths supported 1, 2, 4, 8 & full page 8Fh 

17 SDRAM device attributes : #of banks on SDRAM device 2 banks 02h 

18 SDRAM device attributes : CAS latency 2&3 06h 

19 SDRAM device attributes : CS latency OCLK 01h 

20 SDRAM device attributes : Write latency OCLK 01h 

21 SDRAM module attributes 
Non-buffered, non-registered 

OOh 
& redundant addressing 

+/-10% voltage tolerance, 

22 SDRAM device attributes : General Burst Read Single bit Write OEh 

precharge all, auto precharge 

23 SDRAM cycle time @CAS latency of 2 12ns 13ns 15ns COh DOh FOh 2 

24 SD RAM access time @CAS latency of 2 6ns 7ns 8ns 60h 70h 80h 2 

25 SDRAM cycle time @CAS latency of 1 - OOh OOh OOh 

26 SDRAM access time @CAS latency of 1 - - OOh OOh OOh 

27 Minimum row precharge time (=tRP) 20ns 24ns 26ns 14h 18h 1Ah 

28 Minimum .row active to row active delay (tRRD) 16ns 20ns 24ns 10h 14h 18h 

29 Minimum RAS to CAS delay (=tRCD) 20ns 24ns 26ns 14h 18h 1Ah 

30 Minimum activate precharge time (=tRAS) 48ns 50ns 60ns 30h 32h 3Ch 

31 Module bank density 1 bank of 64MB 10h 

32-61 Superset information (maybe used in future) OOh 

62 SPD data revision code 2nd edition 01h 

63 Checksum for bytes 0 - 62 - 8Dh EBh 5Dh 
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SERIAL PRESENCE DETECT SDRAM MODULE 

~e~I 
7T ~ . ·•L<L.< ~ . .., .. .:. 

... . 

········ 

Fuh<:ti()rl ~upport¢d 
.. Hex Vll,IQe < •·•. ·. •.·. •. I 

dT o·--,21 .. 

I JI [A1 I -1-0··1~ Nate 

L"""~ 12 = ···~ ..:. < 4l 40 -12_o. _J I ·•·•.··· 
64 Manufacturer JEDEC ID code Samsung CEh 

65-71 ...... Manufacturer JEDEC ID code Samsung OOh 

72 Manufacturing location Onyang Korea 01h 

73 Manufacturer part# (Samsung memory) K 4Bh 

74 Manufacturer part# (Samsung memory) M 4Dh 

75 Manufacturer part# (Memory module) M 4Dh 

76 Manufacturer part# (Memory type & edge connector) 4 34h 

77 Manufacturer part# (Data bits) Blank 20h 

78 ...... Manufacturer part# (Data bits) 6 36h 

79 ...... Manufacturer part# (Data bits) 6 36h 

80 Manufacturer part# (Mode & operating voltage) s 53h 

81 Manufacturer part# (Module density) Blank 20h 

82 ...... Manufacturer part# (Module density) 8 38h 

83 Manufacturer part# (Refresh,# of banks in Comp. & interface) 0 30h 

84 Manufacturer part# (Compositon component) 3 33h 

85 Manufacturer part# (Component revision) A 41h 

86 Manufacturer part# (Package type) T 54h 

87 Manufacturer part # (PCB revision) Blank 20h 

88 Manufacturer part# (Hyphen) " - " 2Dh 

89 Manufacturer part# (Power) F 46h 

90 Manufacturer part# (Minimum cycle time) 8 I 0 I 2 38h I 30h I 32h 

91 Manufacturer revision code (For PCB) Blank (Mother PCB) 20h 

92 ...... Manufacturer revision code (For component) A-die (2nd Gen.) 41h 

93 Manufacturing date (Week) - 3 

94 Manufacturing date (Year) '97 61h 

95-98 Assembly serial # - OOh 

99-125 Manufacturer specific data (may be used in future) - FFh 

126 System frequency for 66MHz 66MHz 66h 

127 CAS latency for 66MHz CAS latency of both 2 & 3 06h 

128+ Unused storage locations - FFh 

Note : 1. The bank select address is excluded in counting the total# of addresses. 
2. This value is based on the component specification. 
3. This value is increased sequently from '01 h' whenever the manufacturing week is varied. 
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SERIAL PRESENCE DETECT SCRAM MODULE 

KMM466S823AT-FBIFO/F2 
• Organization : 8Mx64 
• Composition : 8Mx8 *8 
• Used component part#: KM48S8030AT-F8/F10/F12 
• #of banks in module : 1 bank 
• #of banks in component: 4 banks 
• Feature : 1,250mil height & double sided component 
• Refresh : 4K/64ms 
• Contents; 

.L)<,,. ·····..... • ? <.t7c-· · .. ·.. ;;;;:: ~ ······ _± I t.l ... 1~ I 
······· . >/.{) ( ./ ~2--ttt ~ .E. ~····<• [J• ..... L···>).····..Li >><·· ~ < , .... ::·_: 

0 # of bytes written into serial memory at module manufacturer 128bytes 80h 

1 Total# of bytes of SPD memory device 256bytes (2K-bit) 08h 

2 Fundamental memory type SDRAM 04h 

3 # of row address on this assembly 12 OCh 1 

4 # of column address on this assembly 9 09h 1 

5 #of module banks on this assembly 1 bank 01h 

6 Data width of this assembly 64bits 40h 

7 ...... Data width of this assembly OOh 

8 Voltage interface standard of this assembly LVTTL 01h 

9 SDRAM cycle time from clock @CAS latency of 3 8ns 10ns 12ns 80h A Oh COh 2 

10 SDRAM access time from clock @CAS latency of 3 6ns 7ns 8ns 60h 70h 80h 2 

11 DIMM configuraion type Non parity OOh 

12 Refresh rate & type 15.625us, support self refresh 80h 

13 Primary SDRAM width x8 08h 

14 Error checking SDRAM width None OOh 

15 Minimum clock dealy for back-to-back random column address tcco = 1CLK 01h 

16 SDRAM device attributes : Burst lengths supported 1, 2, 4, 8 & full page 8Fh 

17 SDRAM device attributes : #of banks on SDRAM device 4 banks 04h 

18 SDRAM device attributes: CAS latency 2&3 06h 

19 SDRAM device attributes : CS latency OCLK 01h 

20 SDRAM device attributes : Write latency OCLK 01h 

21 SDRAM module attributes 
Non-buffered, non-registered 

OOh 
& redundant addressing 

+/-10% voltage tolerance, 

22 SDRAM device attributes : General Burst Read Single bit Write OEh 

precharge all, auto precharge 

23 SDRAM cycle time @CAS latency of 2 12ns 13ns 15ns COh DOh FOh 2 

24 SD RAM access time @CAS latency of 2 6ns 7ns 8ns 60h 70h 80h 2 

25 SDRAM cycle time @CAS latency of 1 - - - OOh OOh OOh 

26 SDRAM access time @CAS latency of 1 - - - OOh OOh OOh 

27 Minimum row precharge time (=tRP) 20ns 24ns 26ns 14h 18h 1Ah 

28 Minimum row active to row active delay (tRRD) 16ns 20ns 24ns 10h 14h 18h 

29 Minimum RAS to CAS delay (=tRCD) 20ns 24ns 26ns 14h 18h 1Ah 

30 Minimum activate precharge time (=tRAS) 48ns 50ns 60ns 30h 32h 3Ch 

31 Module bank density 1 bank of 64MB 10h 

32-61 Superset information (maybe used in future) - OOh 

62 SPD data revision code 2nd edition 01h 

63 Checksum for bytes O - 62 - 8Eh ECh 5Eh 
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SERIAL PRESENCE DETECT SDRAM MODULE 
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64 Manufacturer JEDEC ID code Samsung CEh 

65-71 ...... Manufacturer JEDEC ID code Samsung OOh 

72 Manufacturing location Onyang Korea 01h 

73 Manufacturer part# (Samsung memory) K 4Bh 

74 Manufacturer part# (Samsung memory) M 4Dh 

75 Manufacturer part# (Memory module) M 4Dh 

76 Manufacturer part# (Memory type & edge connector) 4 34h 

77 Manufacturer part# (Data bits) Blank 20h 

78 ...... Manufacturer part# (Data bits) 6 36h 

79 ...... Manufacturer part# (Data bits) 6 36h 

80 Manufacturer part# (Mode & operating voltage) s 53h 

81 Manufacturer part# (Module density) Blank 20h 

82 ...... Manufacturer part # (Module density) 8 38h 

83 Manufacturer part# (Refresh,# of banks in Comp. & interface) 2 32h 

84 Manufacturer part# (Compositon component) 3 33h 

85 Manufacturer part# (Component revision) A 41h 

86 Manufacturer part# (Package type) T 54h 

87 Manufacturer part# (PCB revision) Blank 20h 

88 Manufacturer part# (Hyphen) -" 2Dh 

89 Manufacturer part# (Power) F 46h 

90 Manufacturer part# (Minimum cycle time) 8 l 0 l 2 38h l 30h l 32h 

91 Manufacturer revision code (For PCB) Blank (Mother PCB) 20h 

92 ...... Manufacturer revision code (For component) A-die (2nd Gen.) 41h 

93 Manufacturing date (Week) - - 3 

94 Manufacturing date (Year) '97 61h 

95-98 Assembly serial # - OOh 

99-125 Manufacturer specific data (may be used in future) - FFh 

126 System frequency for 66MHz 66MHz 66h 

127 CAS latency for 66MHz CAS latency of both 2 & 3 06h 

128+ Unused storage locations FFh 

Note : 1. The bank select address is excluded in counting the total # of addresses. 
2. This value is based on the component specification. 
3. This value is increased sequently from '01 h' whenever the manufacturing week is varied. 
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SERIAL PRESENCE DETECT SDRAM MODULE 

KMM466SB03AT2-FBIFO/F2 
• Organization : 8Mx64 
• Composition : 8Mx8 *8 
• Used component part#: KM48S8020AT-F8/F10/F12 
• # of banks in module : 1 bank 
• # of banks in component : 2 banks 

• Feature : 1, 150mil height & double sided component 
• Refresh: 4K/64ms 
• Contents; 

·•i<.·•.•~·· ·~?~)>·· •>•,:c•. ... ·-:- ,/ / .. ..... J_ / :·::•. ·····~··•:'•< 
.... 

~r / l 
SJC:C"" 1< ·£<< ·. ...... .. ) ::tJ< } I ......... :·:---" ....... -.::::::; l 

2~ .•• 
~ ~ ii__l 2 •. l 2-.:::_~··· 

0 # of bytes written into serial memory at module manufacturer 128bytes 80h 

1 Total# of bytes of SPD memory device 256bytes (2K-bit) 08h 

2 Fundamental memory type SD RAM 04h 

3 # of row address on this assembly 13 ODh 1 

4 # of column address on this assembly 9 09h 1 

5 # of module banks on this assembly 1 bank 01h 

6 Data width of this assembly 64 bits 40h 

7 ...... Data width of this assembly OOh 

8 Voltage interface standard of this assembly LVTIL 01h 

9 SDRAM cycle time from clock @CAS latency of 3 8ns 10ns 12ns 80h A Oh COh 2 

10 SDRAM access time from clock @CAS latency of 3 6ns 7ns 8ns 60h 70h 80h 2 

11 DIMM configuraion type Non parity OOh 

12 Refresh rate & type 15.625us, support self refresh 80h 

13 Primary SDRAM width x8 08h 

14 Error checking SD RAM width None OOh 

15 Minimum clock dealy for back-to-back random column address tcco = 1CLK 01h 

16 SDRAM device attributes : Burst lengths supported 1 , 2, 4, 8 & full page 8Fh 

17 SDRAM device attributes: #of banks on SDRAM device 2 banks 02h 

18 SDRAM device attributes : CAS latency 2&3 06h 

19 SDRAM device attributes : CS latency OCLK 01h 

20 SDRAM device attributes : Write latency OCLK 01h 

21 SDRAM module attributes 
Non-buffered, non-registered 

OOh 
& redundant addressing 

+/-10% voltage tolerance, 

22 SDRAM device attributes : General Burst Read Single bit Write OEh 

precharge all, auto precharge 

23 SDRAM cycle time @CAS latency of 2 12ns 13ns 15ns COh DOh FOh 2 

24 SDRAM access time @CAS latency of 2 6ns 7ns 8ns 60h 70h 80h 2 

25 SDRAM cycle time @CAS latency of 1 - OOh OOh OOh 

26 SDRAM access time @CAS latency of 1 - - OOh OOh OOh 

27 Minimum row precharge time (=tRP) 20ns 24ns 26ns 14h 18h 1Ah 

28 Minimum row active to row active delay (tRRD) 16ns 20ns 24ns 10h 14h 18h 

29 Minimum RAS to CAS delay (=tRCD) 20ns 24ns 26ns 14h 18h 1Ah 

30 Minimum activate precharge time (=tRAS) 48ns 50ns 60ns 30h 32h 3Ch 

31 Module bank density 1 bank of 64MB 10h 

32-61 Superset information (maybe used in future) OOh 

62 SPD data revision code 2nd edition 01h 

63 Checksum for bytes 0 - 62 8Dh EBh 5Dh 
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SERIAL PRESENCE DETECT SDRAM MODULE 

I Byte# 
I•· ·'>·· ~· .. ····~··<>'.:'•·>•·• ~---: "C ~= ===··""' · .. •. C::::::::-7" :-::';-:" I < "C ~c~; < / I~ ..... ~ Function· Described 

.····~~~ 
l>J__ .... ..:;;;. ···~ 

1····· • } J. r ····· y:---.:u-~ J _:i2c > l_c.:J: l~ .. :c::2········ > .·. I/ ' \ t·:••. : 

64 Manufacturer JEDEC ID code Samsung CEh 

65-71 ...... Manufacturer JEDEC ID code Samsung OOh 

72 Manufacturing location Onyang Korea 01h 

73 Manufacturer part# (Samsung memory) K 4Bh 

74 Manufacturer part# (Samsung memory) M 4Dh 

75 Manufacturer part# (Memory module) M 4Dh 

76 Manufacturer part# (Memory type & edge connector) 4 34h 

77 Manufacturer part# (Data bits) Blank 20h 

78 ...... Manufacturer part# (Data bits) 6 36h 

79 ...... Manufacturer part# (Data bits) 6 36h 

80 Manufacturer part# (Mode & operating voltage) s 53h 

81 Manufacturer part # (Module density) Blank 20h 

82 ...... Manufacturer part # (Module density) 8 38h 

83 Manufacturer part# (Refresh,# of banks in Comp. & interface) 0 30h 

84 Manufacturer part# (Compositon component) 3 33h 

85 Manufacturer part# (Component revision) A 41h 

86 Manufacturer part# (Package type) T 54h 

87 Manufacturer part# (PCB revision) 2 32h 

88 Manufacturer part# (Hyphen) " " 2Dh 

89 Manufacturer part# (Power) F 46h 

90 Manufacturer part# (Minimum cycle time) 8 I 0 I 2 38h l 30h l 32h 

91 Manufacturer revision code (For PCB) 2 32h 

92 ...... Manufacturer revision code (For component) A-die (2nd Gen.) 41h 

93 Manufacturing date (Week) 3 

94 Manufacturing date (Year) '97 61h 

95-98 Assembly serial # OOh 

99-125 Manufacturer specific data (may be used in future) FFh 

126 System frequency for 66MHz 66MHz 66h 

127 CAS latency for 66MHz CAS latency of both 2 & 3 06h 

128+ Unused storage locations FFh 

Note : 1. The bank select address is excluded in counting the total #of addresses. 
2. This value is based on the component specification. 
3. This value is increased sequently from '01 h' whenever the manufacturing week is varied. 
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SERIAL PRESENCE DETECT SCRAM MODULE 

KMM466$823AT2-FBIFOIF2 
• Organization : 8Mx64 

• Composition : BMxB *8 

• Used component part#: KM48S8030AT-FB/F10/F12 

• # of banks in module : 1 bank 

• # of banks in component : 4 banks 

• Feature : 1, 150mil height & double sided component 

• Refresh : 4K/64ms 

• Contents; 

biif~J << \• •.> ,;><.J.< t t </> ·.•·• ..••• = </>• 
___G•········· ~ J_ ) 13.:. 

·~:···'··~· ..::::.l . _t_·< / .· ..... <• ····< • "<< < -- .. E > •.·<······ <~]~ 1~ / I >flV I ~· .... L_l> (>---.····~ ·.(_i ]>···· ············...ccd· ._L i• 2 
0 # of bytes written into serial memory at module manufacturer 128bytes 80h 

1 Total # of bytes of SPD memory device 256bytes (2K-bit) 08h 

2 Fundamental memory type SD RAM 04h 

3 # of row address on this assembly 12 OCh 1 

4 #of column address on this assembly 9 09h 1 

5 #of module banks on this assembly 1 bank 01h 

6 Data width of this assembly 64bits 40h 

7 ...... Data width of this assembly - OOh 

8 Voltage interface standard of this assembly LVTTL 01h 

9 SDRAM cycle time from clock @CAS latency of 3 8ns 10ns 12ns 80h A Oh COh 2 

10 SDRAM access time from clock @CAS latency of 3 6ns 7ns 8ns 60h 70h 80h 2 

11 DIMM configuraion type Non parity OOh 

12 Refresh rate & type 15.625us, support self refresh 80h 

13 Primary SDRAM width x8 08h 

14 Error checking SDRAM width None OOh 

15 Minimum clock dealy for back-to-back random column address tcco = 1CLK 01h 

16 SDRAM device attributes : Burst lengths supported 1, 2, 4, 8 & full page 8Fh 

17 SDRAM device attributes : # of banks on SDRAM device 4 banks 04h 

18 SDRAM device attributes : CAS latency 2&3 06h 

19 SDRAM device attributes : CS latency OCLK 01h 

20 SDRAM device attributes : Write latency OCLK 01h 

21 SDRAM module attributes 
Non-buffered, non-registered 

OOh 
& redundant addressing 

+/-10% voltage tolerance, 

22 SDRAM device attributes : General Burst Read Single bit Write OEh 

precharge all, auto precharge 

23 SDRAM cycle time @CAS latency of 2 12ns 13ns 15ns COh DOh FOh 2 

24 SDRAM access time @CAS latency of 2 6ns 7ns 8ns 60h 70h 80h 2 

25 SDRAM cycle time @CAS latency of 1 - OOh OOh OOh 

26 SDRAM access time @CAS latency of 1 - - OOh OOh OOh 

27 Minimum row precharge time (=tRP) 20ns 24ns 26ns 14h 18h 1Ah 

28 Minimum row active to row active delay (tRRD) 16ns 20ns 24ns 10h 14h 18h 

29 Minimum RAS to CAS delay (=tRCD) 20ns 24ns 26ns 14h 18h 1Ah 

30 Minimum activate precharge time (=tRAS) 48ns 50ns 60ns 30h 32h 3Ch 

31 Module bank density 1 bank of 64MB 10h 

32-61 Superset information (maybe used in fUture) - OOh 

62 SPD data revision code 2nd edition 01h 

63 Checksum for bytes 0 - 62 - 8Eh ECh 5Eh 
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SERIAL PRESENCE DETECT SCRAM MODULE 

,., 
64 Manufacturer JEDEC ID code Samsung CEh 

65-71 ...... Manufacturer JEDEC ID code Samsung OOh 

72 Manufacturing location Onyang Korea 01h 

73 Manufacturer part# (Samsung memory) K 48h 

74 Manufacturer part # (Samsung memory) M 4Dh 

75 Manufacturer part# (Memory module) · M 4Dh 

76 Manufacturer part# (Memory type & edge connector) 4 34h 

77 Manufacturer part# (Data bits) Blank 20h 

78 ...... Manufacturer part# (Data bits) 6 36h 

79 ...... Manufacturer part# (Data bits) 6 36h 

80 Manufacturer part# (Mode & operating voltage) s 53h 

81 Manufacturer part# (Module density) Blank 20h 

82 ...... Manufacturer part# (Module density) 8 38h 

83 Manufacturer part# (Refresh,# of banks in Comp. & interface) 2 32h 

84 Manufacturer part# (Compositon component) 3 33h 

85 Manufacturer part# (Component revision) A 41h 

86 Manufacturer part# (Package type) T 54h 

87 Manufacturer part# (PCB revision) 2 32h 

88 Manufacturer part# (Hyphen) - 2Dh 

89 Manufacturer part # (Power) F 46h 

90 Manufacturer part# (Minimum cycle time) 8 l 0 _I 2 38h l 30h l 32h 

91 Manufacturer revision code (For PCB) 2 32h 

92 ...... Manufacturer revision code (For component) A-die (2nd Gen.) 41h 

93 Manufacturing date (Week) - 3 

94 Manufacturing date (Year) '97 61h 

95-98 Assembly serial # - OOh 

99-125 Manufacturer specific data (may be used in future) - FFh 

126 System frequency for 66MHz 66MHz 66h 

127 CAS latency for 66MHz CAS latency of both 2 & 3 06h 

128+ Unused storage locations FFh 

Note : 1. The bank select address is excluded in counting the total# of addresses. 
2. This value is based on the component specification. 
3. This value is increased sequently from '01 h' whenever the manufacturing week is varied. 
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SERIAL PRESENCE DETECT SCRAM MODULE 

KMM466S804AT-FBIFO/F2 
• Organization : 8Mx64 
• Composition: 4Mx16 *8 
• Used component part#: KM416S4020AT-F8/F10/F12 
• # of banks in module : 2 banks 

• #of banks in component: 2 banks 

• Feature : 1,250mil height & double sided component 
• Refresh : 4K/64ms 
• Contents; 

.>·• )) >>········ ...... .f>• •> // }/ .. ..i.I .i, 2~·<· l·~.12 ······· .. \ J / £±2 liE ··c . .r · r ·u 
..... ...:. 

< .•·. . ... .··d~~· <cr-c 
0 # of bytes written into serial memory at module manufacturer 128bytes 80h 

1 Total# of bytes of SPD memory device 256bytes (2K-bit) 08h 

2 Fundamental memory type SD RAM 04h 

3 # of row address on this assembly 13 ODh 1 

4 # of column address on this assembly 8 08h 1 

5 # of module banks on this assembly 2 banks 02h 

6 Data width of this assembly 64bits 40h 

7 ...... Data width of this assembly - OOh 

8 Voltage interface standard of this assembly LVTIL 01h 

9 SDRAM cycle time from clock @CAS latency of 3 8ns 10ns 12ns 80h A Oh COh 2 

10 SDRAM access time from clock @CAS latency of 3 6ns 7ns 8ns 60h 70h 80h 2 

11 DIMM configuraion type Non parity OOh 

12 Refresh rate & type 15.625us, support self refresh 80h 

13 Primary SDRAM width x16 10h 

14 Error checking SDRAM width None OOh 

15 Minimum clock dealy for back-to-back random column address tcco = 1CLK 01h 

16 SDRAM device attributes : Burst lengths supported 1, 2, 4, 8 & full page 8Fh 

17 SDRAM device attributes : #of banks on SDRAM device 2 banks 02h 

18 SDRAM device attributes : CAS latency 2&3 06h 

19 SDRAM device attributes : CS latency OCLK 01h 

20 SDRAM device attributes : Write latency OCLK 01h 

21 SDRAM module attributes 
Non-buffered, non-registered 

OOh 
& redundant addressing 

+/-10% voltage tolerance, 
22 SDRAM device attributes : General Burst Read Single bit Write OEh 

precharge all, auto precharge 

23 SDRAM cycle time @CAS latency of 2 12ns 13ns 15ns COh DOh FOh 2 

24 SDRAM access time @CAS latency of 2 6ns 7ns 8ns 60h 70h 80h 2 

25 SDRAM cycle time @CAS latency of 1 - - OOh OOh OOh 

26 SDRAM access time @CAS latency of 1 - - OOh OOh OOh 

27 Minimum row precharge time (=tRP) 20ns 24ns 26ns 14h 18h 1Ah 

28 Minimum row active to row active delay (tRRD) 16ns 20ns 24ns 10h 14h 18h 

29 Minimum RAS to CAS delay (=tRCD) 20ns 24ns 26ns 14h 18h 1Ah 

30 Minimum activate precharge time (=tRAS) 48ns 50ns 60ns 30h 32h 3Ch 

31 Module bank density 2 banks of 32MB 08h 

32-61 Superset information (maybe used in future) - OOh 

62 SPD data revision code 2nd edition 01h 

63 Checksum for bytes 0 - 62 - 8Dh EBh 5Dh 
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SERIAL PRESENCE DETECT SDRAM MODULE 
7 7 7 •,:. ·• . 

.·.··Fun~ti()n••supported T Hexvii.11.1e .•.•··.· < I 
Byte# F.unctionOescribed Note 

- ~ _i_ 
·.···•· ;.11 _[ -10EJ_ -12 -':_<ooll ~l .10 l .12 

"'- '-"- ~~ '-"-
64 Manufacturer JEDEC ID code Samsung CEh 

65-71 ...... Manufacturer JEDEC ID code Samsung OOh 

72 Manufacturing location Onyang Korea 01h 

73 Manufacturer part # (Samsung memory) K 4Bh 

74 Manufacturer part # (Samsung memory) M 4Dh 

75 Manufacturer part# (Memory module) M 4Dh 

76 Manufacturer part# (Memory type & edge connector) 4 34h 

77 Manufacturer part# (Data bits) Blank 20h 

78 ...... Manufacturer part# (Data bits) 6 36h 

79 ...... Manufacturer part# (Data bits) 6 36h 

80 Manufacturer part# (Mode & operating voltage) s 53h 

81 Manufacturer part# (Module density) Blank 20h 

82 ...... Manufacturer part# (Module density) 8 38h 

83 Manufacturer part# (Refresh,# of banks in Comp. & interface) 0 30h 

84 Manufacturer part# (Compositon component) 4 34h 

85 Manufacturer part# (Component revision) A 41h 

86 Manufacturer part# (Package type) T 54h 

87 Manufacturer part# (PCB revision) Blank 20h 

88 Manufacturer part# (Hyphen) " " 2Dh 

89 Manufacturer part# (Power) F 46h 

90 Manufacturer part# (Minimum cycle time) 8 I 0 I 2 38h I 30h I 32h 

91 Manufacturer revision code (For PCB) Blank (Mother PCB) 20h 

92 ...... Manufacturer revision code (For component) A-die (2nd Gen.) 41h 

93 Manufacturing date (Week) 3 

94 Manufacturing date (Year) '97 61h 

95-98 Assembly serial# OOh 

99-125 Manufacturer specific data (may be used in future) FFh 

126 System frequency for 66MHz 66MHz 66h 

127 CAS latency for 66MHz CAS latency of both 2 & 3 06h 

128+ Unused storage locations FFh 

Note : 1. The bank select address is excluded in counting the total# of addresses. 
2. This value is based on the component specification. 
3. This value is increased sequently from '01 h' whenever the manufacturing week is varied. 
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SERIAL PRESENCE DETECT SDRAM MODULE 

KMM466S824AT-FBIFO/F2 
• Organization : 8Mx64 
• Composition: 4Mx16 *8 

• Used component part#: KM416S4030AT-F8/F10/F12 
• #of banks in module : 2 banks 
• # of banks in component : 4 banks 

• Feature : 1,250mil height & double sided component 
• Refresh : 4K/64ms 
• Contents; 

12abytes O #of bytes written into serial memory at module manufacturer aoh 

256bytes (2K-bit) 1 Total #of bytes of SPD memory device Oah 

SD RAM 2 Fundamental memory type 04h 

3 # of row address on this assembly 

4 # of column address on this assembly 

5 #of module banks on this assembly 

6 Data width of this assembly 

7 ...... Data width of this assembly 

a Voltage interface standard of this assembly 

9 SDRAM cycle time from clock@CAS latency of3 

10 SDRAM access time from clock @CAS latency of 3 

11 DIMM configuraion type 

12 Refresh rate & type 

13 Primary SDRAM width 

14 Error checking SDRAM width 

15 Minimum clock dealy for back-to-back random column address 

16 SDRAM device attributes : Burst lengths supported 

17 SDRAM device attributes : #of banks on SDRAM device 

18 SDRAM device attributes : CAS latency 

19 SDRAM device attributes : CS latency 

20 SDRAM device attributes : Write latency 

21 SDRAM module attributes 

22 SDRAM device attributes: General 

23 SDRAM cycle time @CAS latency of 2 

24 SDRAM access time @CAS latency of 2 

25 SDRAM cycle time @CAS latency of 1 

26 SDRAM access time @CAS latency of 1 

27 Minimum row precharge time (=tRP) 

28 Minimum row active to row active delay (tRRD) 

29 Minimum RAS to CAS delay (=tRCD) 

30 Minimum activate precharge time (=tRAS) 

31 Module bank density 

32-61 Superset information (maybe used in future) 

62 SPD data revision code 

63 Checksum for bytes O - 62 

tt:V:filiii» 
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a 

2 banks 

64 bits 

LVTTL 

ans 10ns 12ns 

6ns 7ns ans 

Non parity 

15.625us, support self refresh 

x16 

None 

tcco = 1CLK 

1, 2, 4, a & full page 

4 banks 

2&3 

OCLK 

OCLK 

Non-buffered, non-registered 

& redundant addressing 

+/-10% voltage tolerance, 

Burst Read Single bit Write 

precharge all, auto precharge 

12ns 13ns 15ns 

6ns 7ns ans 

20ns 24ns 26ns 

16ns 20ns 24ns 

20ns 24ns 26ns 

4ans 50ns 60ns 

2 banks of 32MB 

2nd edition 

OCh 

Oah 

02h 

40h 

OOh 

01h 

aoh A Oh 

60h 70h 

OOh 

aoh 

10h 

OOh 

01h 

aFh 

04h 

06h 

01h 

01h 

OOh 

OEh 

COh DOh 

60h 70h 

OOh OOh 

OOh OOh 

14h 1ah 

10h 14h 

14h 18h 

30h 32h 

08h 

OOh 

01h 

8Eh ECh 

COh 2 

aoh 2 

FOh 2 

aoh 2 

OOh 

OOh 

1Ah 

1ah 

1Ah 

3Ch 

5Eh 
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SERIAL PRESENCE DETECT SDRAM MODULE 
~ .. 

•· t=unction supported I HexvaliJeci_ Byte#+ F.unction D.escribed :cc Note 
~ 

.. -8 I ~10· J -12 '~ J ~10 1 ~12 I .cJ .• 

64 Manufacturer JEDEC ID code Samsung CEh 

65-71 ...... Manufacturer JEDEC ID code Samsung OOh 

72 Manufacturing location Onyang Korea 01h 

73 Manufacturer part# (Samsung memory) K 4Bh 

74 Manufacturer part# (Samsung memory) M 4Dh 

75 Manufacturer part# (Memory module) M 4Dh 

76 Manufacturer part# (Memory type & edge connector) 4 34h 

77 Manufacturer part# (Data bits) Blank 20h 

78 ...... Manufacturer part# (Data bits) 6 36h 

79 ...... Manufacturer part# (Data bits) 6 36h 

80 Manufacturer part# (Mode & operating voltage) s 53h 

81 Manufacturer part# (Module density) Blank 20h 

82 ...... Manufacturer part# (Module density) 8 38h 

83 Manufacturer part# (Refresh,# of banks in Comp. & interface) 2 32h 

84 Manufacturer part# (Compositon component) 4 34h 

85 Manufacturer part# (Component revision) A 41h 

86 Manufacturer part# (Package type) T 54h 

87 Manufacturer part# (PCB revision) Blank 20h 

88 Manufacturer part# (Hyphen) -" 2Dh 

89 Manufacturer part# (Power) F 46h 

90 Manufacturer part# (Minimum cycle time) 8 l 0 1 2 38h l 30h l 32h 

91 Manufacturer revision code (For PCB) Blank (Mother PCB) 20h 

92 ...... Manufacturer revision code (For component) A-die (2nd Gen.) 41h 

93 Manufacturing date (Week) 3 

94 Manufacturing date (Year) '97 61h 

95-98 Assembly serial# - OOh 

99-125 Manufacturer specific data (may be used in future) FFh 

126 System frequency for 66MHz 66MHz 66h 

127 CAS latency for 66MHz CAS latency of both 2 & 3 06h 

128+ Unused storage locations FFh 

Note : 1. The bank select address is excluded in counting the total# of addresses. 
2. This value is based on the component specification. 
3. This value is increased sequently from '01 h' whenever the manufacturing week is varied. 
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SERIAL PRESENCE DETECT SCRAM MODULE 

KMM466SB04AT2-FBIFO/F2 
• Organization : 8Mx64 

• Composition: 4Mx16 *8 

• Used component part#: KM416S4020AT-F8/F10/F12 
• #of banks in module : 2 banks 

• #of banks in component: 2 banks 

• Feature: 1, 150mil height & double sided component 

• Refresh : 4K/64ms 

• Contents; :::::·./· ·:: /:::.:.::::: /:': ./. 91 TT. 
I ~LL 

l~Yte#••\} z> >/>.??<.'<,~· ,~··••••.,J•~r ·•1/·1:z···/I/, ~+;;;-·········· 
>tr.• </>): 

:c2~ .2l 

0 #of bytes written into serial memory at module manufacturer 128bytes BOh 

1 Total# of bytes of SPD memory device 256bytes (2K-bit) 08h 

2 Fundamental memory type SD RAM 04h 

3 # of row address on this assembly 13 ODh 1 

4 # of column address on this assembly 8 08h 1 

5 # of module banks on this assembly 2 banks 02h 

6 Data width of this assembly 64bits 40h 

7 ...... Data width of this assembly - OOh 

8 Voltage interface standard of this assembly LVTTL 01h 

9 SD RAM cycle time from clock @CAS latency of 3 Bns 10ns 12ns BOh A Oh COh 2 

10 SDRAM access time from clock @CAS latency of 3 6ns 7ns Bns 60h 70h 80h 2 

11 DIMM configuraion type Non parity OOh 

12 Refresh rate & type 15.625us, support self refresh 80h 

13 Primary SDRAM width x16 10h 

14 Error checking SDRAM width None OOh 

15 Minimum clock dealy for back-to-back random column address tcco = 1CLK 01h 

16 SDRAM device attributes : Burst lengths supported 1, 2, 4, 8 & full page BFh 

17 SD RAM device attributes : #of banks on SDRAM device 2 banks 02h 

18 SDRAM device attributes : CAS latency 2&3 06h 

19 SDRAM device attributes : CS latency OCLK 01h 

20 SDRAM device attributes : Write latency OCLK 01h 

21 SDRAM module attributes 
Non-buffered, non-registered 

OOh 
& redundant addressing 

+/-10% voltage tolerance, 

22 SDRAM device attributes : General Burst Read Single bit Write OEh 

precharge all, auto precharge 

23 SD RAM cycle time @CAS latency of 2 12ns 13ns 15ns COh DOh FOh 2 

24 SD RAM access time @CAS latency of 2 6ns 7ns Bns 60h 70h 80h 2 

25 SDRAM cycle time @CAS latency of 1 OOh OOh OOh 

26 SDRAM access time @CAS latency of 1 - OOh OOh OOh 

27 Minimum row precharge time (=tRP) 20ns 24ns 26ns 14h 18h 1Ah 

28 Minimum row active to row active delay (tRRD) 16ns 20ns 24ns 10h 14h 18h 

29 Minimum RAS to CAS delay (=tRCD) 20ns 24ns 26ns 14h 18h 1Ah 

30 Minimum activate precharge time (=tRAS) 48ns 50ns 60ns 30h 32h 3Ch 

31 Module bank density 2 banks of 32MB 08h 

32-61 Superset information (maybe used in future) - OOh 

62 SPD data revision code 2nd edition 01h 

63 Checksum for bytes 0 - 62 - 8Dh EBh 5Dh 
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SERIAL PRESENCE DETECT SDRAM MODULE 

.ft •• ff: >7··~········· 0 •tr . <>< p:z ...• 8 :::::::/ < / :2_ ~2~ ~.i.U 
>> ••< ...... -.·C·C·~ 

... ········· 
..... . ..is<i>~ ~ 1>>·2 ><_ ·~<Z > +•·• >.>F ...... / ..•. ··'··· 

... 
. .r.···/:·- •' • ..,. ••·•·I 

64 Manufacturer JEDEC ID code Samsung CEh 

65-71 ...... Manufacturer JEDEC ID code Samsung OOh 

72 Manufacturing location Onyang Korea 01h 

73 Manufacturer part# (Samsung memory) K 4Bh 

74 Manufacturer part # (Samsung memory) M 4Dh 

75 Manufacturer part# (Memory module) M 4Dh 

76 Manufacturer part# (Memory type & edge connector) 4 34h 

77 Manufacturer part# (Data bits) Blank 20h 

78 ...... Manufacturer part# (Data bits) 6 36h 

79 ...... Manufacturer part# (Data bits) 6 36h 

80 Manufacturer part# (Mode & operating voltage) s 53h 

81 Manufacturer part # (Module density) Blank 20h 

82 ...... Manufacturer part# (Module density) 8 38h 

83 Manufacturer part# (Refresh,# of banks in Comp. & interface) 0 30h 

84 Manufacturer part # (Compositon component) 4 34h 

85 Manufacturer part# (Component revision) A 41h 

86 Manufacturer part# (Package type) T 54h 

87 Manufacturer part# (PCB revision) 2 32h 

88 Manufacturer part# (Hyphen) 2Dh 

89 Manufacturer part# (Power) F 46h 

90 Manufacturer part# (Minimum cycle time) 8 I 0 I 2 38h I 30h I 32h 

91 Manufacturer revision code (For PCB) 2 32h 

92 ...... Manufacturer revision code (For component) A-die (2nd Gen.) 41h 

93 Manufacturing date (Week) - 3 

94 Manufacturing date (Year) '97 61h 

95-98 Assembly serial # - OOh 

99-125 Manufacturer specific data (may be used in future) FFh 

126 System frequency for 66MHz 66MHz 66h 

127 CAS latency for 66MHz CAS latency of both 2 & 3 06h 

128+ Unused storage locations - FFh 

Note : 1. The bank select address is excluded in counting the total# of addresses. 
2. This value is based on the component specification. 
3. This value is increased sequently from '01h' whenever the manufacturing week is varied. 
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SERIAL PRESENCE DETECT SCRAM MODULE 

KMM466S824AT2-FB/FOIF2 
• Organization : 8Mx64 
• Composition: 4Mx16 *8 
• Used component part#: KM416S4030AT-F8/F10/F12 
• #of banks in module : 2 banks 
• #of banks in component : 4 banks 
• Feature : 1, 150mil height & double sided component 
• Refresh : 4K/64ms 
• Contents; 

k~::: .. ::: >? >:> f~,_~- . > s:{ I•·•···•• 
·y 

•< ::''• \ "'"' ~ L~~-~· -> :>:' :::::•.::>::<: :: ·< 
::s;:· :.:· 

17'?"'? :: •< : : :: / ·. ""ITT:.,_ : .,re-~: 
G .::::::.:: 

0 #of bytes written into serial memory at module manufacturer 128bytes 80h 

1 Total # of bytes of SPD memory device 256bytes (2K-bit) 08h 

2 Fundamental memory type SD RAM 04h 

3 #of row address on this assembly 12 OCh 1 

4 # of column address on this assembly 8 08h 1 

5 #of module banks on this assembly 2 banks 02h 

6 Data width of this assembly 64bits 40h 

7 ...... Data width of this assembly OOh 

8 Voltage interface standard of this assembly LVTIL 01h 

9 SD RAM cycle time from clock @CAS latency of 3 ans 10ns 12ns 80h A Oh COh 2 

10 SDRAM access time from clock @CAS latency of 3 6ns 7ns 8ns 60h 70h 80h 2 

11 DIMM configuraion type Non parity OOh 

12 Refresh rate & type 15.625us, support self refresh 80h 

13 Primary SDRAM width x16 10h 

14 Error checking SDRAM width None OOh 

15 Minimum clock dealy for back-to-back random column address tCCD = 1CLK 01h 

16 SDRAM device attributes : Burst lengths supported 1, 2, 4, 8 & full page 8Fh 

17 SDRAM device attributes : # of banks on SDRAM device 4banks 04h 

18 SDRAM device attributes : CAS latency 2&3 06h 

19 SDRAM device attributes : CS latency OCLK 01h 

20 SDRAM device attributes : Write latency OCLK 01h 

21 SDRAM module attributes 
Non-buffered, non-registered 

& redundant addressing 
OOh 

+/-10% voltage tolerance, 

22 SDRAM device attributes : General Burst Read Single bit Write OEh 

precharge all, auto precharge 

23 SDRAM cycle time @CAS latency of 2 12ns 13ns 15ns COh DOh FOh 2 

24 SDRAM access time @CAS latency of 2 6ns 7ns 8ns 60h 70h 80h 2 

25 SDRAM cycle time @CAS latency of 1 - - - OOh OOh OOh 

26 SDRAM access time @CAS latency of 1 - OOh OOh OOh 

27 Minimum row precharge time (=tRP} 20ns 24ns 26ns 14h 18h 1Ah 

28 Minimum row active to row active delay (tRRD} 16ns 20ns 24ns 10h 14h 18h 

29 Minimum RAS to CAS delay (=tRCD} 20ns 24ns 26ns 14h 18h 1Ah 

30 Minimum activate precharge time (=tRAS} 48ns sons 60ns 30h 32h 3Ch 

31 Module bank density 2 banks of 32MB 08h 

32-61 Superset information (maybe used in future) - OOh 

62 SPD data revision code 2nd edition 01h 

63 Checksum for bytes 0 - 62 8Eh ECh 5Eh 

•1:1:': filiiiiP 
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SERIAL PRESENCE DETECT SDRAM MODULE 

I 'CC -,,,- ~ 

· · ·.. _ Function supported 
~ 

Hex value ~ 

Syl:e#•I Function.·D.escribed ~ Nate 

'~ l .. . . ~ 
... + ~ . ·,,11 1 "10 1 -12 -lf J_ "10 1 ce_.12 l 

64 Manufacturer JEDEC ID code Samsung CEh 

65-71 ...... Manufacturer JEDEC ID code Samsung OOh 

72 Manufacturing location Onyang Korea 01h 

73 Manufacturer part# (Samsung memory) K 4Bh 

74 Manufacturer part# (Samsung memory) M 4Dh 

75 Manufacturer part# (Memory module) M 4Dh 

76 Manufacturer part # (Memory type & edge connector) 4 34h 

77 Manufacturer part# (Data bits) Blank 20h 

78 ...... Manufacturer part# (Data bits) 6 36h 

79 ...... Manufacturer part# (Data bits) 6 36h 

80 Manufacturer part# (Mode & operating voltage) s 53h 

81 Manufacturer part# (Module density) Blank 20h 

82 ...... Manufacturer part# (Module density) 8 38h 

83 Manufacturer part# (Refresh,# of banks in Comp. & interface) 2 32h 

84 Manufacturer part # (Compositon component) 4 34h 

85 Manufacturer part # (Component revision) A 41h 

86 Manufacturer part# (Package type) T 54h 

87 Manufacturer part# (PCB revision) 2 32h 

88 Manufacturer part# (Hyphen) - 2Dh 

89 Manufacturer part# (Power) F 46h 

90 Manufacturer part# (Minimum cycle time) 8 l 0 l 2 38h l 30h l 32h 

91 Manufacturer revision code (For PCB) 2 32h 

92 ...... Manufacturer revision code (For component) A-die (2nd Gen.) 41h 

93 Manufacturing date (Week) - 3 

94 Manufacturing date (Year) '97 61h 

95-98 Assembly serial # - OOh 

99-125 Manufacturer specific data (may be used in future) - FFh 

126 System frequency for 66MHz 66MHz 66h 

127 CAS latency for 66MHz CAS latency of both 2 & 3 06h 

128+ Unused storage locations - FFh 

Note : 1. The bank select address is excluded in counting the total# of addresses. 
2. This value is based on the component specification. 
3. This value is increased sequently from '01 h' whenever the manufacturing week is varied. 
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SAMSUNG SEMICONDUCTOR SALES OFFICES-U.S.A. 

Northwest 
3655 North First Street 
San Jose, CA 95134 
TEL: (408) 954-7000 
FAX: (408) 954-7883 

Southwest 

North Central 
300 Park Boulevard 
Suite 210 
Itasca, IL 60143-2636 
TEL: (708) 775-1050 
FAX: (708) 775-1058 

Northeast 
119 Russell Street 
Littleton, MA 01460 
TEL: (508) 486-0700 
FAX: (508) 486-8209 

Southeast 
16253 Laguna Canyon Road 
Suite 100 

south Central 
15851 Dallas Parkway 
Suite 410 

802 Greenvalley Road 
Suite 204 

Irvine, CA 92718 
TEL: (714) 753-7530 
FAX: (714) 753-7544 

Dallas, TX 75248-3307 
TEL: (214) 770-7970 
FAX: (214) 770-7971 

Greensboro, NC 27 408 
TEL: (919) 370-1600 
FAX: (919) 370-1633 

SAMSUNG SEMICONDUCTOR REPRESENTATIVES 

ALABAMA 
SOUTHERN COMPONENT SALES 
307 Clinton Ave. East TEL: (205) 533-6500 
Suite 413 FAX: (205) 533-6578 
Huntsville, AL 35801 

ARIZONA 
O'DONNELL ASSOCIATES TEL: (602) 944-9542 
2432 W. Peoria Ave. FAX: (602) 861-2615 
Suite 1026 
Phoenix, AZ. 85029 
O'DONNELL ASSOCIATES TEL: (602) 797-2047 
11449 N. Copper Springs Trail FAX: (602) 797-2047 
Tucson, AZ. 85737 

CALIFORNIA 
BESTRONICS 
9683 Tierro Granda Street 
Suite 102 
San Diego, CA 92126 
I-SQUARED 
3355-1 Scott Blvd. 
Suite 102 
Santa Clara, CA 95054 
WESTAR REP COMPANY 
15265 Alton Parkway 
Suite 400 
Irvine, CA 92718 
WESTAR REP COMPANY 
26500 Agoura Rd. 
Suite 204 
Calabasas, CA 91302 

CANADA 
INT ELA TECH, INC. 
275 Michael Copeland Drive 
Kanata, Ontario K2M 2G2 
INT ELA TECH, INC. 
3700 Griffith Street 
Suite 93 
St. Laurent, Quebec H4T 1A7 
INTELA TECH, INC. 
5525 Orbitor Drive 
Suite 2 
Mississauga, Ontario L4W4Y8 

•t:!:i:fiihi» 
ELECTRONICS 

TEL: (619) 693-1111 
FAX: (619) 693-1963 

TEL: (408) 988-3400 
FAX: (408) 988-2079 

TEL: (714) 453-7900 
FAX: (714) 453-7930 

TEL: (818) 880-0594 
FAX: (818) 880-5013 

TEL: (613) 762-8014 
FAX: (613) 253-1370 

TEL: (514) 343-4877 
FAX: (514) 343-4355 

TEL: (905) 629-0082 
FAX: (905) 629-1795 

COLORADO 
FRONT RANGE MARKETING TEL: (303) 443-4780 
3100 Arapahoe Road FAX: (303) 447-0371 
Suite 404 
Boulder, CO 80303 

FLORIDA 

5 BIB TECH SALES TEL: (305) 477-0341 
3900 N.W. 19th Avenue FAX: (305) 477-0343 
Suite 636 
Miami, FL 33166 
DYNE-A-MARK TEL: (407) 660-1661 
500 Winderley Place FAX: (407) 660-9407 
Suite 110 
Maitland, FL 32751 
DYNE-A-MARK TEL: (305) 485-3500 
3355 N.W. 55th Street FAX: (305) 485-6555 
Fort Lauderdale, FL 33309 
DYNE-A-MARK TEL: (407) 725-7470 
742 Penguin Ave., NE FAX: (407) 984-2718 
Palm Bay, FL 32905 
DYNE-A-MARK TEL: (813) 345-9411 
7884 Tent Avenue S FAX: (813) 345-3731 
St. Petersburg, FL 33707 

GEORGIA 
SOUTH ATLANTIC COMPONENT SALES 
3300 Holcomb Bridge Road TEL: (404) 447-6154 
Suite 210 FAX: (404) 447-6714 
Norcross, GA 30092 

ILUNOIS 
DAVIX INTERNATIONA'- LTD. 
1655 N. Arlington Heights Rd. TEL: (708) 259-5300 
Suite 204East FAX: (708) 259-5428 
Arlington Heights, IL 60004 

IND/ANA 
GEN II MARKETING, INC. TEL: (317) 848-3083 
31 E. Main Street FAX: (317) 848-1264 
Carmel, IN 46032 
GEN II MARKETING, INC TEL: (219) 436-4485 
1415 Magnavox Way FAX: (219) 436-1977 
Suite 130 
Ft. Wayne, IN 46804 
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SAMSUNG SEMICONDUCTOR REPRESENTATIVES (Continued) 

IOWA 
ASSOCIATED ELECTRONIC MARKETERS, INC. 
4001 Shady Oak TEL: (319) 377-1129 
Marion, IA 52302 FAX: (319) 377-1539 

KANSAS 
ASSOCIATED ELECTRONIC MARKETERS, INC. 
8843 Long St. TEL: (913) 888-0022 
Lenexa, KS 66215 FAX: (913) 888-4848 

KENTUCKY 
GEN II MARKETING, INC. TEL: (502) 894-9903 
4012 Dupont Circle FAX: (502) 893-2435 
Suite 414 
Louisville, KY 40207 

MASSACHUSETTS 
NEW TECH SOLUTIONS, INC. 
111 South Bedford Street 
Suite 102 
Burlington, MA 01803 

MICHIGAN 
MICROTECH SALES 
9357 General Drive 
Suite 116 
Plymouth, Ml 48170 

MINNESOTA 
GP SALES, INC. 
7600 Parklawn 
Suite 315 
Edina, MN 55435 

MISSOURI 

TEL: (617) 229-8888 
FAX: (617) 229-1614 

TEL: (313) 459-0200 
FAX: (313) 459-0232 

TEL: (612)831-2362 
FAX: (612) 831-2619 

ASSOCIATED ELECTRONIC MARKETERS, INC. 
11520 St. Charles Rock Rd. TEL: (314) 298-9900 
Suite 131 FAX: (314) 298-8660 
Bridgeton, MO 63044 

NEW YORK 
NEPTUNE ELEC. 
255 Executive Dr. 
Suite 211 
Plainview, NY 11803 
T-SQUARED 
6170 Wynmoor Drive 
Cicero, NY 13039 
T·SQUARED 
7353 Victor-Pittsford Road 
Victor, NY 14564 
T-SQUARED 
1790 Pennsylvania Avenue 
Apalachin, NY 13732 

NORTH CAROUNA 

TEL: (516) 349-1600 
FAX: (516) 349-1343 

TEL: (315) 699-1559 
FAX: (315) 699-1705 

TEL: (716) 924-9101 
FAX: (716) 924-4946 

TEL: (607) 625-3983 
FAX: (607) 625-5294 

SOUTH ATLANTIC COMPONENT SALES 
5200 Park Road TEL: (704) 525-0510 
Suite 103 FAX: (704) 525-9714 
Charlotte, NC 28209 
SOUTH ATLANTIC COMPONENT SALES 
4904 Waters Edge Drive TEL: (919) 859-9970 
Suite 268 FAX: (919) 859-9974 
Raleigh, NC 27606 

OHIO 
J.N. BAILEY & ASSOCIATES TEL: (513) 687-1325 
129 W. Main Street FAX: (513) 687-2930 
New Lebanon.OH 45345 
J.N. BAILEY & ASSOC.IATES TEL: (614) 262-7274 
3591 Milton Avenue FAX: (614) 262-0384 
Columbus, OH 43214 

tl"i'ifiihi» 
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J.N. BAILEY & ASSOCIATES TEL: (216) 273-3798 
1667 Devonshire Drive FAX: (216) 225-1461 
Brunswick.OH 44212 

OREGON 
ATMI 
4900 SW Griffith 
Suite 155 
Beaverton, OR 97005 

PENNSYLVANIA 
CMS SALES & MARKETING 
527 Plymouth Road 
Suite 420 
Plymouth Meeting, PA 19462 

PUERTO RICO 
DIGIT-TECH 
P.O. Box 1945 
Calle Cruz #2 
Bajos, San German 
Puerto Rico 00753 

TEXAS 
O'DONNEL ASSOCIATES 
5959 Gateway West 
Suite 558 
El Paso, TX 79925 
VIELOCK ASSOCIATlS 
555 Republic Drive 
Suite105 
Plano.TX 75074 
VIELOCK ASSOCIATES 
9430 Research Blvd. 
Echelon Bldg. 2, Suite 330 
Austin, TX 78759 
VIELOCK ASSOCIATES 
10700 Richmond Avenue 
Suite 108 
Houston, TX 77042 

UTAH 

TEL: (503) 643-8307 
FAX: (503) 643-4364 

TEL: (215) 834-6840 
FAX: (215) 834-6848 

TEL: (809) 892-4260 
FAX: (809) 892-3366 

TEL: (915) 778-2581 
FAX: (915) 778-6429 

TEL: (214) 881-1940 
FAX: (214) 423-8556 

TEL: (512) 345-8498 
FAX: (512) 346-4037 

TEL: (713) 974-3287 
FAX: (713) 974-3289 

FRONT RANGE MARKETING, INC. 
488 E. 6400 South TEL: (801) 288-2500 
Suite 280 FAX: (801) 288-2505 
Murray, UT 84107 

WASHINGTON 
ATMI 
8521 154th Ave., NE 
Redmond, WA 98052 

WISCONSIN 

TEL: (206) 869-7636 
FAX: (206) 869-9841 

DAVIX INTERNATIONAL LTD. TEL: (414) 255-1600 
N91 W17194 Appleton Avenue FAX: (414) 255-1863 
Menomonee Falls, WI 53051 
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SAMSUNG SEMICONDUCTOR SALES OFFICES-EUROPE 

SAMSUNG SEMICONDUCTOR 
EUROPEGmbH 
Am Unisyspark 1, 
65843 Sulzbach (Germany) 
TEL: 0049-6196-582-06 
FAX: 0049-6196-750-345 

MUENCHEN OFFICE 
Cari-Zeiss-Ring 9 
D-85737 lsmaning bei 
Muenchen 

MILANO OFFICE 
Viale G. Matteotti, 26 
1-20095 Cusano 
Milanino 

LONDON 
Samsung House 
225 Hook Rise South 
Surbiton 

BIRMINGHAM OFFICE 
Florence House St. 
Mary's Road Hinckley, 
Leicestershire LE1 O 
1EQ TEL: 0049-89-964838 

FAX: 0049-89-964873 
TEL: 0039-2-66400181 
FAX: 0039-2-6192279 

Surrey 
KT6 7LD TEL: 0044-455-891111 

FAX: 0044-455-612345 
PARIS OFFICE 
Centre d'Affaires La 
Boursidiere RN 186, Bat. 
Bourgogne, BP 202 
92357 Le Plessis-Robinson 
TEL: 0033-1-40940700 
FAX: 0033-1-40940216 

STOCKHOLM 
OFFICE 
Bergkaellavaegen 32 
P.O. Box 319 
S-19130 Sollentuna 
TEL: 0046-8-6269626 
FAX: 0046-8-6268638 

TEL: 0044-81-3914550 
FAX: 0044-81-97 42540 

BARCELONA OFFICE 
C. Provenza, 5193-1 
E-08025 Barcelona 
TEL: 0034-3-4-504876 
FAX: 0034-3-4-331944 

BELGIUM OFFICE 
Rue de Geneve 10, 
B3 B-1140 Brussels 
TEL: 0032-2-2456510 
FAX: 0032-2-2456313 

SAMSUNG SEMICONDUCTOR-REPRESENTATIVES 

EUROPE 

BELGIUM 

DANE-LEC BELGIUM 
91-93 Rue J.D. Navez 
B-1210 Bruxelles 

DENMARK 

EXATECA/S 
Mileparken 20E 
DK-2740 Skovlunde 

MIKO KOMPONENT AB 
Segersbyvaegen 3 
S-14502 Norsborg 

FINLAND 

TAHINIKOY 
P.O. Box 125 
SF-00241 Helsinki 

OY FINTRONIC AB 
Pyyntitie 3 
SF-02230 Espoo 

FRANCE 

MEGACHIP 
7 avenue du Canada 
ZA de Courtaboeuf 
91966 LES UILIS Cedex 
FRANCE 

SCAIB 
80 Rue d'Arcueil 
Silic 137 
94523 RUNGIS Cedex 
FRANCE 

TEL : 0032-2-2167058 
FAX : 0032-2-2166871 

TEL : 0045-44927000 
FAX : 0045-44926020 

TEL : 0046-853189080 
FAX : 0046-853175340 

TEL: 00358-1482177 
FAX : 00358-1482189 

TEL: 00358-0887331 
FAX : 00358-088733342 

TEL : 0033-1-69290404 
FAX : 0033-1-69290039 

TEL: 0033-1-46872313 
FAX : 0033-1-45605549 

d't'ifl@iP 
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GERMANY 

ASTRONIC GmbH 
Gruenwalder Weg 30 
D-82041 Deisenhofen 

TEL : 0049-89-6130303 
FAX: 0049-89-6131668 

CANNING ELECTRONIC DISTRIBUTION CED GmbH 
Laatzener Str. 19 
D-30539 Hannover Delete 

MSC VERTRIEBS GmbH 
lndustrie Str. 16 
D-76297 Stutensee 3 

MICRONETICS GmbH 
Dieselstrasse 12 
D-71272 Renningen 

TEL: 0049-511-87640 
FAX : 0049-551-8764160 

TEL: 0049-7249-9100 
FAX: 0047-7249-7993 

TEL: 0049-7159-92583-0 
FAX: 0049-7159-9258355 

SILCOM ELECTRONICS VERTRIEBS GmbH 
Hindenburg Str. 284 TEL: 0049-2161-15074 
D-41061 Moenchengladbach FAX: 0049-2161-183313 

ITALY 

DEUTSCHE ITT INDUSTRIES GmbH 
TEL: 0039-2-824701 Viale Milanofiori E/5 

1-20090 Assago Mi FAX: 0039-2-8242631/8242831 

FANTON COMPONENTS BOLOGNA S.R.L. 
Via 0. Simoni, 5 
1-40011 Anzola dell' Emilia 

RAFI ELETTRONICA SPA 
Via Savona 134 
1-20144 Milano 

~.·· 

TEL: 0039-51-735015 
FAX: 0039-51-735013 

TEL: 0039-2-48300431 
FAX : 0039-2-428880 
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SAMSUNG SEMICONDUCTOR REPRESENTATIVES 

THE NETHERLANDS SWITZERLAND 

MALCHUS BV HANDELMIJ ELBATEXAG 

Fokkerstraat 511-513 TEL: 0031-10-4277777 Hard Str. 72 TEL: 0041-56275511 
Postbus 48 FAX: 0031-10-4154867 CH-5430 Wettingen Schweiz FAX : 0041-56275532 
Nl-3125 BD Schiedam 

UNITED KINGDOM 
SPAIN MAGNATEC 

SEMICONDUCTORS S.A. Coventry Road TEL: 0044-455-554711 

Ronda General Mitre TEL: 0034-3-2172340 Lutterworth FAX : 0044-455-552612 

240 Bjs FAX: 0034-3-2176598 Leicestershire 
E-08006 Barcelona LE17 4JB 

SWEDEN ICE ELECTRONICS LTD. 
31-32 Stephenson Road TEL : 0044-480-496466 

MIKO KOMPONENTS Burrel Road Industrial Estate FAX : 0044-480-496621 
Segersbyvaegen 3 TEL: 0046-853-189080 St. Ives 
P.P. Box 2001 FAX : 0046-853-175340 Cambridgeshire 
S-14502 Norsborg PE174WJ 
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SAMSUNG SEMICONDUCTOR REPRESENTATIVES 

ASIA 

HONGKONG 

AV. CONCEPT LTD. 
Unit 11-15, 11 /FL., Block A, 
Focal Industrial Centre 
21 Man Lok Street, Hunghom, 
Kowloon, Hong Kong 

PROTECH COMPONENTS LTD. 

TEL: 334733 
FAX: 7643108 

Unit 2,3/FL., Wah Shing Centre, TEL : 7930882 
11 Shing Yip Street, FAX: 7930811 
Kwun Tong, Kowloon, 
Hong Kong 

WISEWORLD ELECTRONICS LTD. 
Room 708, Tower A, 7/F1 ., TEL: 7658923 
Hunghom Commercial Centre, FAX : 3636203 
31-39 Ma Tau Wai Road, Honghom, 
Hong Kong 

CENTENNIAL ELECTRONICS LTD. 
Unit 2,23/FL., TEL: 565-5898 
Westlands Center, FAX : 564-5411 
No. 20 Westlands Road, 
Quarry Bay, Hong Kong 

SOLARBRITE ELECTRONICS LTD. 
(CALCULATOR & WATCH) 
Unit 1, 11/FL., Tower 1, Harbour TEL: 3633233 
Centre 1, Hok cheung FAX : 3633900 
St, Hunghom, Kowloon, 
Hong Kong 

ATLANTIC COMPONENTS LTD. 
(MEMORY & PC) 
Unit 502, 5/FL, Tower Ill TEL: 7991996 
Enterprise Square, FAX : 7559452 
9 Sheung Yuet Road, Kowloon Bay, 
Kowloon, Hong Kong 

LISENG&CO. 
(4BIT/8BIT ONE CHIP SOFTWAFE HOUSE) 
Flat B&C, 6/FL., Four Seas TEL: 5431338 
Communication Bank Bldg, FAX: 5442602 
49-51 bonham Strand 
West, Hong Kong 

DATAWORLD INTERNATIONAL LTD. 
(MIYUKI ELECTRONICS (HK) LTD.) 
(ASIC DESIGN HOUSE) 
Flat No. 3-4-5/F1 ., TEL: 7862611 
Yuen Shing Ind. bldg., FAX: 7856213 
1033, Yee Kuk Street, West, 
Kowloon, Hong Kong 

SYNTHESIS SYSTEMS DESIGN LTD. 
(ASIC DESIGN HOUSE) 
Unit 4, 12/FL., Chai Wan Ind. City, TEL: 557-1102 
Phase 2, No.70, Wing Tai Road, FAX: 8892962 
Chai Wan, Hong Kong 

•liWHlih• ELECTRONICS 

MACRO LONG DEVELOPMENT LTD. 
(CHINA AREA-SUMAN OFFICE) 
5/FL., Block E, Hing Yip Factory Bldg., TEL : 7970605 
31, Hing Yip St. Kwan Long. FAX: 3418363 
Kowloon, Hong Kong 

TAIWAN 

YOSUN INDUSTRIAL CORP. 
7F, No. 76, Sec.1, 
Cheng Kung Rd. Nan Kang, 
Taipei, R.0.C 

SANT SONG CORP. 
4/FL., No.12, Lane 94, Tsao 
Ti Wei, Shen Keng Hsiang, 
Taipei, Hsien, Taiwan, R.O.C 

TEL: 02-788-1991 
FAX: 02-788-1996 

TEL: 02-662-7829 
FAX : 02-662-0781 

SUPREME ELECTRONICS CO., LTD. 
18/FL., No.67, Section 2, TEL: 02-7023258/ 
Tun Hwa S.Road, 7023278 
Taipei, Taiwan, R.O.C FAX: 02-7063196 

JAPAN 

TOMEN ELECTRONICS CORP. 
1-1, Uchisaiwa-Cho 2-Chome, TEL : 03-3506-3654 
Chiyoda-Ku, Tokyo, 100 Japan FAX : 03-3506-3497 

RIKEI 
Nichimen Bldg., 
2-2, Nakanojima 2-Chome, 
Kita-Ku, Osaka, 530 Japan 

ISECO 

TEL : 06-201-2081 
FAX : 06-222-1185 

26-3, Kitamagome 2-Chome, TEL : 03-3777-3611 
Ota-Ku, Tokyo, 143 Japan FAX: 03-3777-3614 

ADO 
7/FL., Sasage Bldg., TEL: 03-3257-2600 
4-6 Sotokanda 2-Chome, FAX : 03-3251-9705 
Chiyoda-Ku, Tokyo, 101 Japan 

MARUBUN 
8-1, Nihonbashi-Odenma-Cho, TEL : 03-3639-9897 
Chuo-Ku, Tokyo, 103 Japan FAX : 03-3661-7 433 

SAMSUNG JAPAN · 
17FL., Hamacho Center Bldg., 
2-31-1, Nihonbashi-Hamacho, 
Chuo-Ku, Tokyo, 103 Japan 

SINGAPORE 

TEL : 03-5641-9850 
FAX : 03-5641-9713 

ASTINA ELECTRONICS (S) PTE LTD. 
203B Henderson Road, TEL : 2769997 
#12-08, Henderson Industrial Park, 
Singapore 0315 

BOSTEX ELECTRONICS PTE LTD. 
219 Henderson Road, TEL: 3390713 
#10-01, Henderson Industrial Park, 
Singapore 0315 
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MARUBUN ELECTRONICS (S) PTE LTD. 
4 Shentor Way, TEL: 2238855 
#16-07, shing Kwan House, 
Singapore 0106 

SAMTEK SEMICONDUCTOR DEVICES (S) PTE LTD. 
80 Robinson Road, TEL: 2259177 
#16-01, Singapore 0106 

SOUTH WEST ELECTRONICS PTE LTD. 
No. 159 Sin Min Road, TEL: 5533118 
#04-03, Amtech Bldg., 
Singapore 2057 

VIC SINGAPORE PTE LTD. 
No. 159 Sin Min Road, 
#04-04, Amtech Bldg., 
Singapore 0257 

TEL: 5524811 

STM INTERNATIONAL (S) PTE LTD. 
No. 12 Prince Edward Road, TEL: 2265613 
#04-06, Besway Bldg., Podium 'B' 
Singapore 0207 

TURKEY 

INTER GROUP OF COMPANIES 
Hasircibasi Caddesi No. 55 TEL: 0216-349-9400 
81310 Kadikoy-lstanbul-Turkey FAX: 0216-349-9430-31 

THAILAND 

VUTIPONG ELECTRONICS CO., LTD. 
51-53 Pahurat Road (Banmoh) TEL: 662-226-6496/9 
Bangkok 10200, Thailand 

WESTECH ELECTRONICS PTE LTD. 
77/113 Ladprao Soi 3, 
Ladyao, Jatujak 
Bangkok 10900, Thi land 

CHINA 

TEL: 662-512-2751 
662-512-5427 

CENTENNIAL ELECTRONICS LTD. 
(SHANGHAI OFFICE) 
Room 808, Area B, TEL: 021-4810697 
Yin Hai Comm. Bldg., FAX: 021-4824668 
250, Cao Xi Road, Xu Hui District, 
Shanghai, P.R.China 

CENTINNIAL ELECTRONICS LTD. 
(SHENZHEN OFFICE) 
Unit 10, 22/FL, Oriental Bldg., TEL: 0755-2284262 
39 Jianshe Road., Shenzhen, FAX: 0755-2282536 
Guangdong, China 

QINGHUA·SAMSUNG MICOM SOFTWARE HOUSE 
(DEPT OF ELECTRONICS) 
QingHua Yuan, TEL: 01-2594785 
Beijing China FAX: 01-2594176 

SUMAN ELECTRONIC PRODUTS CO. 
Room 117, Technology Trading Center TEL: 01-8421321 
No.37 Bai Shi Qiao Road FAX: 01-8421301 
Beijing, China 
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SUMAN ELECTRONICS 
(TIANJIN OFFICE) 
No.203-205, HongQi Road., 
Nankai District, 
TianJin, China 

SUMAN ELECTRONICS 
(HANGZHOU OFFICE) 
No.27, Wen-San Road., 
Hangzhou City, China 

TEL: 022-3369292 
FAX: 022-3360775 

TEL: 0571-8088584 
FAX: 0571-8073607 

SUMAN ELECTRONICS (NANJING OFFICE) 
No.8 Shitiao Xiang, Gulou, TEL: 025-3303500 
Nanjing FAX: 025-6637903 

SUMAN ELECTRONICS 
(XIAN OFFICE) 
No.106 Frengging Road., 
Xian, China 

KOREA 

TEL: 029-4262014 
FAX: 029-4262306 

SECHANG SEMICONDUCTOR CO., LTD. 
4/FL., Chung-Lim Bldg., TEL: 02-597-8121 
924-13, Bangbae 1-Dong, 0551-84-37 43 
Seocho-Ku, Seoul, Korea FAX: 02-525-9762 

SAMSUNG LIGHT-ELECTRONICS CO., LTD. 
4/FL., Room 2-3, TEL: 02-718-0045 
Electronicland Main Bldg., 02-718-9531-5 
16-9, Hankangro 3-Ka, FAX: 02-718-9536 
Yongsan-Ku, Seoul, Korea 

SINSUNG SEMICONDUCTOR CO., LTD. 
5/FL, Electronicland Bldg., TEL: 02-3272-9300 
1-1, Hankangro 3-Ka, FAX: 02-718-8534-5 
Yongsan-Ku, Seoul, Korea 

HANKOOK SEMICONDUCTOR & 
TELECOMMUNICATIONS CO., LTD. 
3/FL., Sungwon Bldg., 119-3 TEL: 02-533-4123 
Samsung-Dong, Kangnam-Ku, FAX: 02-508-8558 
Seoul, Korea 

SAMTEK CORP. 
3-4/FL., Chungju Bldg., 
156-16, Samsung-Dong, 
Kangnam-Ku, Seoul, Korea 

SUNIN TRADING CO., LTD. 
7/FL., Sunin Bldg., 
16-8, Hankangro 2-Ka, 
Yongsan-Ku, Seoul, Korea 

MUJIN ELECTRONICS CO., LTD. 

TEL: 02-3458-9000 
FAX: 02-3458-9300 

TEL: 02-702-1257-8 
FAX: 02-704-0997 

2/FL., Sambo Bldg., TEL: 02-783-4890 
132-2, Yeuido-Dong, FAX: 02-785-7661 
Youngdeungpo-Ku, Seoul, Korea 

GHILWON ELECTRONICS CO., LTD. 
6/FL., Namjung Bldg., TEL: 02-784-9966-7 
13-19, Yeuido-Dong, FAX: 02-784-9968 
Youngdeungpo-Ku, Seoul, Korea 
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SAMSUNG SEMICONDUCTOR DISTRIBUTORS 

ARIZONA CANADA (Continued) 
ADDED VALUE (602) 951-9788 ACTIVE (403) 235-5300 
7741 East Gray Road FAX: (602) 951-4182 3220 5th Avenue, N.E. Bay 2 FAX: (403) 248-0750 
Suite9 Calgary, Alberta T2A 5N1 
Scottsdale, AZ. 85260 ACTIVE (204) 786-3075 

106 King Edward St., E FAX: (204) 783-8133 
CALIFORNIA Winnepeg, Manitoba R3H ON8 

ADDED VALUE (714) 259-8258 ACTIVE (416) 238-8825 
1582 Parkway Loop FAX: (714) 259-0828 1350 Matheson Blvd, Unit 2 FAX: (416) 238-2817 
UnitG Mississauga, Ontario L4W 4MI 
Tustin, CA 92680 ACTIVE (403) 438-5888 
ADDED VALUE (619) 558-8890 6029 103rd St. FAX: (403) 434-0812 
5752 Oberlin Drive FAX: (619) 558-3018 Edmonton, Alberta T6H 2H3 
Suite 105 ACTIVE (418) 682-5775 
San Diego, CA 92121 1990 Blvd. Charest 0. FAX: (418)682-8303 
ALL AMERICAN (800) 831-8300 Ste-Foy, Quebec G 1 N 4K8 
369 Van Ness Way (213) 320-0240 ACTIVE (613) 728-7900 
Unit701 FAX: (213) 320-7207 1023 Merivale Road FAX: (613) 728-3586 
Torrance, CA 90501 Ottawa, Ontario K1Z 6A6 
ALL AMERICAN (408) 943-1200 ACTIVE (514) 256-7538 
2360 Qume Drive, Suite C FAX: (408) 943-1393 6080 Metropolitan East FAX: (514) 256-4890 
San Jose, CA 95131 Montreal, Quebec H1S 1A9 
ALL AMERICAN (619) 458-5850 
5060 Shoreham Place FAX: (619) 458-5866 COLORADO 
Suite 200 ADDED VALUE (303) 422-1701 
San Diego, CA 92122 4090 Youngfield FAX: (303) 422-2529 
l.E.C. (916) 363-6030 Wheatridge, CO 80033 
9940 Business Park Drive FAX: (916) 362-6926 l.E.C. (303) 292-5537 

• Suite 145 420 East 58th Avenue FAX: (303) 292-0114 
Sacramento, CA 95827 Denver, CO 80216 
ITT Components (714) 727-4001 l.E.C. (303) 292-6121 
18 Technology Drive FAX: (714) 727-2109 5750 North Logan Street FAX: (303) 297-2053 
Irvine, CA 92718 Denver, CO 80216 
ITT Components (408) 453-1404 Q.P.S. (303) 343-9260 
1580 Oakland Road FAX: (408) 453-1407 14291 E. 4th Avenue FAX: (303) 343-3051 
Suite C102 Bldg. 7, Unit 208 
San Jose, CA 95131 Aurora, CO 80011 
JACO (714) 258-9003 
1541 Parkway Loop FAX: (714) 258-1909 
Suite A FLORIDA 
Tustin, CA 92680 ALL AMERICAN (305) 621-8282 
JACO (805) 495-9998 16085 NW 52 Avenue FAX: (305) 620-7831 
2282 Townsgate Road (800) 266-1282 Miami, FL33014-9317 
Suite 100 FAX: (805) 494-3864 ALL AMERICAN (800) 327-6237 
Westlake Village, CA 91361 5009 Hiatus Road FAX: (305) 749-9229 
JACO (408) 432-9290 Sunrise, FL 33351 
2880 Zanker Road FAX: (408) 432-9298 JACO (407) 241-7943 
Suite 202 1060 Holland Drive FAX: (407) 241-7950 
San Jose, CA 95134 Suite 3K 

Boca Raton, FL 33487 
CANADA RM ELECTRONICS (407) 767-8005 

ACTIVE (514) 694-7710 581 East St. Rte. 434 FAX: (407) 767-8165 
237 Hymus Boulevard FAX: (514) 697-8112 Longwood, FL 32750 
Point Claire, Quebec H9R 5C7 
ACTIVE (604) 324-7500 
100 S.E. Marine Drive FAX: (604) 324-3100 ILLINOIS 
Vancouver, BC V5X 2S3 l.E.C. (708) 843-2040 
ACTIVE (416) 367-2911 2200 N. Stronington Ave., FAX: (708) 843-2320 
100 Lombard Street FAX: (416) 367-4706 Suite 210 
Toronto, Ontario MSC 1 M3 Hoffman Estates, IL 60195 
ACTIVE (514) 731-7441 QPS (708) 884-6620 

5651 Ferrier Street FAX: (514) 731-0129 101 E. Commerce Dr. FAX: (708) 884-7573 
Montreal, Quebec H4AP 1 N1 Schaumburg, IL 60173 
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IN DIANA PENNSYLVANIA 
RM ELECTRONICS (317) 580-9999 CAM/RPC (412) 782-3770 
1329 W. 96th Street FAX: (317) 580-9615 620 Alpha Drive FAX: (412) 963-6210 
Suite 10 Pittsburgh, PA 15238 
Indianapolis, IN 46260 

TEXAS 
ALL AMERICAN (214) 231-5300 

MARYLAND 1819 Firman Drive FAX: (214) 437-0353 
ALL AMERICAN (301) 251-1205 Suite 127 
14636 Rothgeb Dr. FAX: (301) 251-8574 Richardson, TX 75081 
Rockville, MD 20850 JACO (214) 234-5565 
JACO (410) 995-6620 1209 N. Glenville Drive FAX: (214) 238-7066 
Rivers Center FAX: (410) 995-6032 Richardson, TX 75081 
10270 Old Columbia Road JACO (713) 240-2255 
Columbia, MD 21046 10707 Corporate Drive FAX: (713) 240-6988 

Suite 124 
MASSACHUSETS Stafford, TX 77477 

ALL AMERICAN (617) 246-2300 JACO (512) 835-0220 
107 Audubon Road FAX: (617) 246-2305 2120-A Braker Lane FAX: (512) 339-9252 
Suite 104 Austin, TX 78758 
Wakefield, MA 01880 

UTAH 
JACO (508) 640-0010 ADDED VALUE (801) 975-9500 
1053 East Street. FAX: (508) 640-0755 1836 Parkway Blvd. FAX: (801) 977-0245 
Tewksbury, MA 01876 West Valley City, UT 84119 

ALL AMERICAN (801) 261-4210 
MICHIGAN 4455 South - 700 East FAX: (801) 261-3885 

RM ELECTRONICS (616) 531-9300 Suite 301 
4310 Roger B. Chaffee Drive FAX: (616) 531-2990 Salt Lake City, UT 84107 
Grand Rapids, Ml 49508 l.E.C. (801) 977-9750 

2117 South 3600 West FAX: (802) 975-1207 
MINNESOTA W. Valley City, UT 84119 

ALL AMERICAN (612) 944-2151 
11409 Valley View Road FAX: (612) 944-9803 WASHINGTON 
Eden Prairie, MN 55344 l.E.C. (206) 455-2727 

1750 124th Avenue, N.E. FAX: (206) 453-2963 
NEW YORK Bellevue, WA 98005 

ALL AMERICAN (516) 981-3935 
711-2 Koehier Ave. FAX: (516) 981-3947 
Ronkonkoma, NY 11779 • • • • • CAM/RPC (716) 436-5070 
200 Buell Rd. FAX: (716) 436-5093 
Rochester, NY 14624 
JACO (516)-273-5500 
145 Oser Avenue FAX: (516) 273-5506 
Hauppauge, NY 11788 

NORTH CAROLINA 
JACO (919) 876-7767 
5206 Greens Dairy Road FAX: (919) 876-6964 
Raleigh, NC 27604 

OHIO 
CAM/RPC (216) 461-4700 
7 49 Miner Road FAX: (216) 461-4329 
Cleveland, OH 44143 
CAM/RPC (614) 888-7777 
733 H. Lakeview Plaza Rd. FAX: (614) 888-9779 
Worthington, OH 43085 

OREGON 
l.E.C. (503) 641-1690 
6850 S.W. 105th Ave. FAX: (503) 646-3737 
Suite B 
Beaverton, Oregon 97005 
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SAMSUNG ELECTRONICS TAIWAN CO., LTD. 
30FL., N0.333 KEELUNG RD., 
SEC 1, TAIPEI, TAIWAN, R.O.C. 
TEL: 886-2-757-7292 
FAX: 886-2-757-7311 

SAMSUNG ASIA PRIVATE LIMITED 
80 ROBINSON ROAD, #20-01, 
SINGAPORE 068898 
TEL : 65-535-2808 
FAX: 65-227-2792 

SAMSUNG ELECTRONICS CO., LTD. 
SHANGHAI OFFICE 
9F, SHANHAI INTERNATIONAL TRADE CENTRE 
N0.2200 YANAN(W) RD. 
SHANGHAI, P.R.C 200335 
TEL: 8621-6270-4168 
FAX : 8621-6275-2975 

SAMSUNG ELECTRONICS CO., LTD. 
SEMICONDUCTOR BUSINESS BEIJING OFFICE 
15FL., BRIGHT CHINA CHANG AN BLDG., 
N0.7, JIANGUOMEN, NEI AVENUE, 
BEIJING, CHINA 100005 
TEL: 8610-6510-1234(0) 
FAX: 8610-6510-1545 

HEAD OFFICE 
8/11 FL., SAMSUNG MAIN BLDG. 
250, 2-KA, TAEPYUNG-RO, 
CHUNG-KU, SEOUL, KOREA 
TEL: 2-727-7114 
FAX: 2-753-0967 

SEMICONDUCTOR BUSINESS 
SALES & MARKETING DIVISION: 
15/16FL., SEVERANCE BLDG., 
84-11, 5-KA, NAMDAEMOON-RO, 
CHUNG-KU, SEOUL, KOF.!EA 
TEL: 2-259-1114 
FAX : 2-259-2468 

SAMSUNG SEMICONDUCTOR INC. 
3655 NORTH FIRST STREET, 
SAN JOSE, CA 95134, U.S.A. 
TEL : 408-954-7000 
FAX: 408-954-7873 

SAMSUNG SEMICONDUCTOR EUROPE GMBH 
SAMSUNG HOUSE, 
AM KRONBERGER HANG 6, 
65824, SCHWALBACH/TS 
TEL: 49-6196-663300 
FAX: 49-6196-663311 

SAMSUNG SEMICONDUCTOR EUROPE LTD. 
GREAT WEST HOUSE 
GREAT WEST ROAD, BRENTFORD 
MIDDLESEX TW8 9DQ 
TEL: 181-380-7132 
FAX: 181-380-7220 

SAMSUNG ELECTRONICS JAPAN CO., LTD. 
HAMACHO CENTER BLDG., 
31-1, NIHONBASHl-HAMACHO, 2-CHOME, 
CHUO-KU, TOKYO 103, JAPAN 
TEL : 3-5641-9850 
FAX: 3-5641-9851 

SAMSUNG ELECTRONICS HONG KONG CO., LTD. 
65TH FL., CENTRAL PLAZA, 
18 HARBOUR ROAD, 
WANCHAI, HONG KONG 
TEL : 852-2862-6900 
FAX: 852-2866-1343 
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