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1. This technical data may be controlled under U.S. Export Administration Regulations 
and may be subject to the approval of the U.S. Department of Commerce prior to 
export. Any export or re-export directly or indirectly, in contravention of the U.S. 
Export Administration Regulations is strictly prohibited. 

2. LIFE SUPPORT POLICY 

Toshiba products described in this databook are not authorized for use as critical 
components in life support systems without the written consent of the appropriate 
officer of Toshiba America, Inc. Life support systems are either systems intended for 
surgical implant in the body or systems which sustain life. 

A critical component is any component of a life support system whose failure to 
perform may cause a malfunction or failure of the life support system, or may affect its 
safety or effectiveness. 

3. The Information in this databook has been carefully checked and is believed to be 
reliable, however, no responsibility can be assumed for inaccuracies that may not have 
been caught. All information in this databook is subject to change without prior notice. 
Furthermore, Toshiba cannot assume responsibility for the use of any license under 
the patent rights of Toshiba or any third perties. 
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1. CMOS Pseudo Static RAM 
ADDRESS 00wur ENABlE 

ACCESS ACCESS POWER POWER DlSSlPA1lON Max (mW) PIN PACKAGE PACKAGE 

CN'ACfrY PARTNUMBEII ORGANIZAllON 
'lMllEMax{nsl lIME Max{nsl 

SUPPly (VI 
ACl1VE STANDBY COUNT P SP F WIJ1H (inchI 

85 35 303 • • • 
100 40 248 5.s • • • 0.800 II'! 
120 so 220 • • • 0.300 (SP) 256KBiI 

~ --"".- -.. 
85 35 303 28 • • • 0.450(1') 

100 40 248 0.55 • • • ".,-_ .... 120 so 220 • • • 
80 35 385 • • • 

100 40 330 5.s • • • 
120 so 275 • • • 0.800 II'! 
80 35 385 • • • 

11 ..... ' ... _." 100 40 330 1.1 • • • 0.300 (SP) 

1_ 120 so 275 • • • 0.450(1') 

(CElCE2) 80 35 385 • • 
""'_ .... 100 40 

5V:ltI% 
330 1.1 • • 

11"'_''''. 120 so 275 • • 
80 35 385 • 

100 40 330 1.1 • 0.52S(FW) 
1MBI 32 

120 so 275 • 
80 35 385 • • • 

100 40 330 s.s • • • 
131 so 275 • •• 
80 35 385 • • • 0.800 II'! 

100 40 330 1.1 • • • 0.300(sp) ''''_, __ .~ 
120 so 275 • • • 0.4S0 (I') 

II ...... V 

,_ 
80 35 385 • • 

,,, .. _ ... v (CECS) 100 40 330 1.1 • • 
,,, .. _ ... v 120 so 275 • • 

80 35 385 • 
100 40 330 1.1 • 0.525 (FW) 

120 so 275 • 
p - PlASl1C DIP. SP - PIASlICstONNYDI'. F - PlASl1CRAT~ • fW - PlASTICRATWIlE PI\CKAGE(SOP) 



2. CMOS Static RAM 
ADDRESS OUTPUT ENABlE 

ACCESS ACCESS POWER POWER DISSIP,ATION Max (mW) PIN pN;tW3E. pN;tW3E. 
(;N'N:;ITY PART NUMBER ORGANIZATION TIME Max (ns) nMEMax(ns) SUPPLY (V) 

ACTIVE STANDBY COUNT P SP F WIDTH (Inch) 

TC5563APl-10 100 50 • 
TC5563APl-12 120 IlD o.sso • 0.300 
TC5563N'l-15 150 70 • 
TC5563APl-10l. 100 50 • 
TC5563APl-121 120 IlD 0.165 • 0.300 

TC5563APl-15l 150 70 
220 

28 • 64KBit 8Kx8 5V:t10% 
TC5565APlIAFl-10 100 50 • • 
T~AFL-12 120 IlD o.sso • • 
~AFL-15 150 70 • • 
TC5S65APIJAFL-10l. 100 50 • • 
T~AFL-121 120 IlD 0.165 • • 
T~AFL-15l 150 70 • • 0.600 (p) 
TC56257BPlJ8Fl~ 85 45 • • 
TC55257IISPl~ 85 45 • 0.300(sp) 

TC55257IlPlJBR.-10 100 50 
o.sso • • 0.450(F) 

TC55257BSPL-10 100 50 • 
256KBit TC56257BPlJ8Fl-85l 32Kx8 85 45 330 • • 28 

TC552S78SPL-85l 85 45 • 
TC56257BPlJ8Fl-10l. 100 50 0.165 • • 
TC55257BSPL-10l. 100 50 • 
TC55257BPVBFI-10l. 100 50 • • 
TC552578SPI-10l. 100 50 

5V:t5'Jlo • 
1M Bit 

TC551001P1.JR.~ 
128Kx8 85 45 5V:!:10% 385 o.sso 32 • • o.600(p) 

TC551OO1P1.JR.-10 100 50 • • 0.525 (F) 

P = PI..AST1CDIP,SP = PI..AST1CSIONNYOtP, F - PLASTIC FlATPACKAGE(sop) 
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3. CMOS High Speed Static RAM (I) 
ADDRESS OUIPUT ENAI!I.E 

ACCESS ACCESS POWER POWER DISSIPATION Max(mW) PIN PACKAGE PACKAGE 
CAPNAfY PART NUMBER ORGANIZATION !J'lME Max (ns) TIME Max (ns) SUPPLY (V) 

ACTlVE STANDBY COUNT P J WIDTH (Inch) 

TC5561 P/J..45 45 11.560 • • 
TC5561 P/J.55 55 0.550 • • 
TC5561 P/J-1O 10 550 11.560 

22(P) • • 
TC5562P/J.35 _1 35 

24(J) • • 11.0 
TC5562P/J..45 45 • • 
lC55416P-15H 15 660 5.5 • 
TC55416P-2OH 20 550 • 

141 
64K lC55416P-25H 25 550 5.5 22 • 

lC55416P-35H 35 440 • 
TC55417PfJ-15H 16Kx4 15 9 660 • • 
TC55417P/J.2OH 20 10 6'i:!:10% 550 • • 5.5 24 
TC55417P/J-25H 25 10 550 • • 
TC55417P/J-35H 35 10 440 • • 
TC5588PfJ-15 15 9 743 • • 
TC5588P/J-20 IIKx8 20 10 633 • • 5.5 
TC5588P/J-25 25 12 633 • • 
TC5588P/J-35 35 12 633 • • 28 D.3OO TC5588PfJ-15 15 9 743 • • 
TC5588P/J-20 20 10 633 • • 12K TC5588PfJ-25 

IIKx8 
25 12 5.5 • 633 • 

TC5588P/J-35 35 12 633 • • 
TC5532IIP/J-17 17 9 6'i:!:5" 710 5.5 • • 
TC55328P/J-20 32Kx8 20 10 710 • • 
TC55328PfJ-25 25 12 6'i:!:10% 710 5.5 28 • • 
TC55328P/J.35 35 15 660 • • 

256K TC55464PfJ-17 17 6'i:!:5% 660 5.5 • • 
TC550464P/J-20 20 660 • • 
TC55464P/J-25 64Kx4 25 6'i:!:10% 660 5.5 24 • • 
TC55464P/J-35 35 550 • • 
TC55465P/J-17 17 9 6'i:!:5% 660 5.5 • • 
TC55465P/J-20 20 10 660 • • 
TC55465P/J-25 25 12 6'i:!:10% 660 5.5 28 • • 
TC55465P/J.35 35 15 550 • • 
TC55329P/J-17 17 9 6'i:!:5% 710 5.5 • • 
TC55329P J.2O 20 10 710 • • , 

288K 32Kx9 25 12 710 5.5 32 • • i 6'i:!:10% 
TC55329P/J-35 35 15 550 • • 

P = PLASTlC DIP. J = PlAS1lC $OJ 

3. CMOS High Speed Static RAM (II) 
ADDRESS OUTPUT ENAIIlE 
ACCESS ACCESS POWER POWER DISSIPATION MAX tnWl PIN PACKAGE PACKAGE 

CAPNAfY PART NUMBER ORGANIZATION lNEMax(ns) lNEMax(ns) SUPPLY (V) 
STANDBY COUNT P J PLCC WIDTH (Inch) ACTIVE 

TC55187T-20 20 10 1_ • 
TC55187T-2i 25 10 1210 • 
TC55187T-30 1IKx181 30 12 5V:!:10% 1100 • 1441( TC55181rT-20 4Kx18 220 52 o.aoo 

X2Wett 20 10 1_ • 
TC55181rT-2i 25 10 1210 • 
TC55181rT-30 30 12 1100 • 

T a PlASTIC LEAIllESS CHI' CARR1ER(PLCC) 
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4. BiCMOS High Speed Static RAM 
ADDRESS ..urPIITc...IABt.E 

ACCESS ACCESS POWER POWER DISSIPATION Max(mW) PIN PACKAGE PACKAGE 
CAPM:SfY PART NUMBER ORGANIZATION !'nME Max(nol TIME Max(ns) SUPPLYM 

ACTIIIE STANDBY COUNT P J WIDTH(inc:h) 

TC55B417PJJ-10 
16Kx4 

10 5 742.5 • • 24 

64K TC55B417P/J.12 12 6 
6'11:10% r--- • • D.3OO 55 

TC558II8PJJ-10 
8Kx8 10 5 660 28 • • 

TC558II8P/J.12 12 6 • • 
P = PLAS1lC DIP. J - PI.AST1C $OJ 
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C1I 

CMOS 
PSEUDO 

EATICRAM 
j 

TOSHIBA CMOS PSEUDO STATIC RAM 

11MBit H l28Kx81-1 

4MBit H 512Kx8 

80/85n5 100n5 12On5 

TC51832PJPL-85 TC51832P/Pl-l0 TC51832P/Pl-12 

TC51B32SP/SPL-85 TC51B32SP/sPl-l0 TC51B32SP/SPl-12 
PSEUDO 
STAllCRAM 

TC51832F/FL-85 TC51832FIFL-l0 TC51832F/FL-12 

TC5l8l28AP/APl-ao - TC5l8l28AP/APl-l0 I-- TC518l28AP/APl-12 

TC5l8l28ASP/ASPl-ao - TC518l28ASP/ASPl-l0 I-- TC5l8128ASP/ASPl-12 

TC5l8128AF/AFL-ao - TC518128AF/AFL-l0 I-- TC518128AF/AFL-12 

TC518128AFW/AFWL-ao - TC518128AFW/AFWL-l0 t-- TC518128AFW/AFWL-12I I PSEUDO 
STAllCRAM 
CEl, CE2lYPE 

j 

TC5l8128APL-8OlV r-- TC518128APL-1OLV - TC5l8l28APL-12LV 

TC5l8128AFL-8OlV I--- TC518128AFL-1OLV - TC518l28AFL-12LV 

TC5l8128AFWL-8OlV I--- TC5l8128AFWL-10LV - TC5l8l28AFWL-12LV 

TC5l8l29AP/APl-ao - TC5l8129AP/APl-l0 t-- TC518129AP/APl-12 

TC5l8l29ASP/ASPl-ao - TC5l8l29ASP/ASPl-l0 I-- TC5l8l29ASP/ASPl-12 

TC5l8129AF/AFL-ao - TC5l8l29AF/AFL-l0 I-- TC5l8l29AF/AFL-12 

TC518128AFW/AFWL-ao - TC5l8129AFW/AFWL-l0 I-- TC5l8129AFW/AFWL-12I I PSEUDO 
STAllCRAM 
ce,CSlYPE 

TC518128APL-8OlV TC518129APL-1OLV TC518129APL-12LV 

TC518129AFL-8OlV TC518129AFL-1OLV TC518129AFL-12LV 

TC518129AFWL-8OlV TC518129AFWL-1OLV TC518129AFWL-12LV . 

r:~~~~~~:::::::::::: r.::~.!~~~~~::: ... ::::i 
L~!I'.s.~.~~ ........ J----L~~.I'.s.!!'I:~.!~ ! 525mB SOP 

P :6OOmHDlP 
SP : 300m. DIP 
F :45OmISOP 
FW : 525mil SOP 

NOTE: LV: Data Retention 



~ 

Cl> 

TOSHIBA CMOS STATIC RAM 

85ns lOOns 120ns l50ns 

I TC5563APlJAF\.-10 U TC5563APlIAF\.-12 H TC5563APlIAF\.-15 I 
TC5563APlJAF\.-101.. TC5563APlIAF\.-121 TC5563APlJAF\.-15l : IINI POWER 

I. 
1TC5565APlJAF\.-10 ~ TC5565APlJAF\.-12 ~ TC5565API.JAF\.-15 I 
TC5565APlJAF\.-101.. TC5565APlJAF\.-121 TC5565API.JAF\.-15l : IINI POWER 

TC55251BPI.JBFl TC55257BPlJBFlJ 
BSPL-85 BSPl-10 

TC55257BP\.JBFlJ TC552578PlJBFU 
BSPL-85l BSPl-101.. 

TC552578FTL-8SI U TC552578FT1.-1Q/ 
-85l i i -101.. 

: .............................. -•............. .: : ...........•..............•......•..•........• .: 

~------------~I~ 

TC551001P1.JFl-85 H TC551001P1.JFl-10 

L~~.~~~~.:}-f.·.~i~~~~~~.·~.J 

:IINIPOWER 

: INDUSTRIAL TEMP 
:UJWPOWER 

P :6OOmiI DIP 
SP :3OOmii DIP, 
F :525miI SOP 
FT :TSOP 



-.J 

TOSHIBA CMOS HIGH SPEED STATIC RAM 

15nS/17n5 20n5 25n5 30nS/35ns 45nS/55nS/70ns 

h------------------------II TC5561P/J-45155170 

TC5562P/J..45 

P :3OOmiDlP 
J :3OOmHSOJ 
T :8OOmB PlCC 
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1. CMOS Pseudo Static RAM 

2. CMOS Static RAM 
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3. CMOS High Speed Static RAM - Common liD (I) 
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3. CMOS High Speed Static RAM - Common 1/0 (II) 
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3. CMOS High Speed Static RAM - Common 1/0 (III) 

3. CMOS High Speed Static RAM - Common liD (IV) 

T: 52 Pin PLCC Package JEDEC Standard 
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4. SiCMOS High Speed Static RAM 
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32,768 WORD x 8 BIT CMOS PSEUDO STATIC RAM 

1 DESCRIPTION 1 

The TC51832 Family is a 256K bit high-speed CMOS Pseudo-Static RAM organized as 32,768 
words by 8 bits. The TC51832 Family utilizes one transistor dynamic memory cell array with 
CMOS peripheral circuitry to achieve large capacity, high speed accesses, and low power 
requirements, using a single 5V power supply. The OE/RFSH input allows two types of 
refresh operations: Auto Refresh and Self Refresh. The TC51832 Family has a static RAM­
like read/write functionality, which allows easy interfacing to a microprocessor. The 
TC51832 Family is pin-compatable with the 256K bit static RAM. The TC51832P is offered in 
a standard 28 pin 0.6 inch and 0.3 inch width plastic DIP. The TC51832F is offered in a 
standard 28 pin 0.450 inch width small out-line plastic flat package. 

1 FEATURES 1 

• Organization: 256K bit(32,768 word x 8 bit) 
• Fast Access Time and Low Power DissipaticHI 

--------- TC51832P Family ------::-
-85 -10 -12 

tCEA CE Access Time 85ns lOOns l20ns 
tOEA OE Access Time 35ns 40ns 50ns - -----
tRC Cycle :r!:me . _ .. _ 135ns 160ns 190ns 
PD -Opera~ing- Nax. 303mW 248m\~ izzoo";w 
Self Refresh Current lmA/1001JA (-L) 
• Single Power Supply: 5V±10% 
• Auto refresh uses an internal oounter. 

IPIN CONNECTION I 
(TOP VIEW) 

• Self refresh uses an internal timer. 
• All inputs and outputs: TTL compatible 
• 256 refresh cycle/4ms 
• Pin Compatible: 256K SRAM TC55257 
• Logic Compatible: S~l R/W Pin 
• 28 pin Standard Plastic PKG 

P/PL 600 mil DIP 
SP/SPL: 300 mil DIP 
F/FL 450 mil SOP 

AI4 I 28 VIII> I BLOC K DIAGRAM I 
AI2 2 27 IV\\, 
A7 3 26 AI3 
A6 4 25 A8 
AS 5 2·\ A9 
A4 6 23 All 
A3 7 22 Of.;..1WSII 
A2 8 21 AIO 
AI 9 20 CE 
AO 10 19 I/tl8 

VOl II 18 I/tl7 
V02 12 17 V06 
V03 13 16 1/05 

GND 14 15 1/04 

'--1 P--I N-N-:-A~=l E:.2s~1 :""-'-----":'.:.1 

AO '" A14 Address Inputs 

R/W Read/Write Control 
Input 

OE/RFSH 
Output Enab1el 
Refresh Input 

CE Chip Enable Input 
1/01'" 1/08 Data Inputs/Outputs 

VDD Power (+5V) 
-~. -. 

GND Ground 

COLUMN 
BECOHER 

MElIIORY 

ARIIAY 
256X128x8 

IVWC>---..a-.J----------------.J 
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TC51832P/SP IF IPL/SPL/FL-85 
TC51832P ISP IF IPL/SPL/FL-1 0 
TC51832P ISP IF IPL/SPL/FL-12 

IABSOLUTE MAXIMUM RATINGSI 

SYMBOL ITEM 

VIN Input Voltage 
VOUT Output Voltage 

VDD Power Supply Voltage 

TOPR Operating Temperature 
TSTG Storage Temperature 

TSOLDER Soldering Temperature.Time 
PD Power Dissipation 

lOUT Short Circuit Output Current 

RATING 

-1.0"'7.0 
-1.0"'7.0 

-1.0'" 7.0 
0",70 

-55", 150 

260' 10 
600 

50 

I DC RECor·1t4EIlDED OPERATING CONDITIONS I (Ta=O'" 70°C) 

SYMBOL ITEM MIN. TYP. MAX. 

VDD Power Supply Vol tage 4.5 5.0 5.5 
VIH Input High Voltage 2.4 - 6.5 

VIL Input Low Voltage -1.0 - 0.8 

I DC ELECTRICI\L CHARACTERISTICS I (VOD=5V+10%, Ta=O'" 70°C) -
SYMBOL PARAMETER PERIOD 

Operating Current l35ns 
IDDO (Average Power Supply Operating 

Current) l60ns 

CE, Address Cycling: tRC=tRC MIN. 190ns 

IDOSl 
Standby Current 1 TC51832P/SP/F 
CE=OE/RFSH=VIH TC5l832PL/SPL/FL 

IOOS2 
Standby Current 2 TC5l832P/SP/F 
CE=OE/RFSH=VDD-0.2V TC5l832PL/SPI./FL 

Self Refresh Current TC5l832P/SP/F 
IDDF 

CE=VOD-0.2V, OE/RFSH=0.2V TC5l832PL/SPL/FL 

II(L) 
Input Leakage Current 
OV;:iVm~VDD, All ot1:er inputs not under test=OV 

IO(L) 
Output Leakage Current 
Output Disable, OV~VOUT;:iVDD 

VOH 
Output High Level 
IOUT=-5rnA 

VOL 
Output Low Level 
IOUT-4.2rnA 

A-2 

UNITS NOTE 
V 1 

V 1 

V 1 

°C 1 

°C 1 

°C'sec 1 
mW 1 

rnA 1 

UNIT NOTE 

V 2 
V 2 

V 2 

MIN. MAX. UNITS NOTES 

- 55 --- 45 rnA 3,4 

- 40 

- 2 rnA --- 1 

- 1. rnA 

- 100 IJA -- 1 rnA 

- 100 IJA 

-10 10 IJA 

-10 10 IJA 

2.4 - V 

- 0.4 V 



TC51832P ISP IF IPL/SPL/FL-85 
TC51832P/SP/F/PL/SPL/FL-10 
TC51832P/SP/F/PL/SPL/FL-12 

IELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS I 
(VDD=5V±10%, Ta=OU70°C) (NOTES:5,6,7,8,9) 

-85 -10 -12 
SYMBOL PARAMETER 

MIN MAX. MIN. MAX. 
UNITS NOTES 

MIN. MAX. 

tRC Random Read or Write~.!'~le Time 135 - 160 - 190 - ns 
-I- --- .. --

tRMW Read Modify Write Cycle Time 200 - 240 - 280 - ns 

tCE CE Pulse I~id th 85 10,000 100 10,000 120 10,000 ns 
tp CE Precharge Time 40 - 50 - 60 - ns 

tCEA CE Access Time - 85 - 100 - 120 ns 

tOEA OE Access Time - 35 - 40 - 50 ns 

tCLZ CE to Output in Low-Z 10 - 10 - 10 - ns 
tOLZ OE to Output in Low-Z 0 - 0 - 0 - ns . __ ._--_ ..... .. _.-... _-_ .. _--
tWLZ 

Output Active from End of Write 
Enable 0 - 0 - 0 - ns 

tCHZ Chip Disable to Output in ijigh-Z 0 25 0 30 0 35 ns 10 

tOHZ OE Disable to Output in HiAh-Z 0 25 0 30 0 35 ns 10 
tWHZ Write Enable to Output in High-Z 0 25 0 30 0 35 ns 10 
tOHC OE Hold Time Referenced to CE 0 - 0 - 0 - ns 

tosc OE Set-Up Time Referenced to CE 10 - 10 - 10 - ns 

tRCS Read Command Set-Up Time 0 - 0 - 0 - ns 

tRCH Read Command Hold Time 0 - 0 - 0 - ns 

twp Write Pulse \o'idth 60 - 70 - 85 - ns 
-

tl~CH Write Command lIold Tillie 60 - 70 - 85 - ns 
tCWL Write Command to CE Lead Time 60 - 70 - 85 - ns - .. --. 
tDSW Data Set-Up Time Referenced to R/~l 35 - 40 - 50 - ns 11 --- -----.. ---.--- --_ .. _-_ .. - -.--
tDSC Data Set-Up Time Referenced to CE 35 - 40 - 50 - ns 11 --
tDHW Data Hold Time Referenced to R/W 0 - 0 -\ 0 - ns 11 
t DHC Data Hold Time Referenced to CE 0 - 0 - 0 - ns 11 
tASC Address Set-Up Time 0 - 0 - 0 - ns 12 
tAHC Address Hold Time 20 - 25 - 30 - ns 12 
t FC Auto Refresh Cycle Time 135 - 160 - 190 - ns 
tRFD CE to RFSH Delay Time 40 - 50 - 60 - ns 

tFAP RFSH Pulse Width (Auto Refresh) 80 8,000 80 8,000 80 8,000 ns 13 

tFP RFSH Precharge Time 30 - 30 - 30 - ns 13 

tFeE RFSH to CE Active Delay Time 160 - 190 - 225 - ns 13 
tFAS RFSH Pulse Width (Self Refresh) 8DOO - 8.000 - 8.000 - ns 13 

tFRS CE Delay Time from RFSH 
160 - 190 - 225 - ns 13 (Self Refresh) 

A-3 



TC51832P/SPIF/PL/SPL/FL-85 
.. TC51832P ISP IF IPL/SPL/FL-1 0 

TC51832P ISP IF IPL/SPL/FL-12 

(Continued) 

SYMBOL P ARAl'lETER 

tFST 
RFSH Set-Up Time 
(Refresh Counter Test) 
RFSH Hold Time 

tFHT (Refresh Counter Test) 

tREF Refresh Period 
tT Transition Time (Rise and Fall) 

I CAPAC ITANCEI (VDD=5V f=1MHz Ta=25°C) , , 
SYHBOL PARANETER 

Cn Input Capacitance (AO'" Al4) 

-85 
MIN. NAX. 

10 30 

65 8,000 

- 4 

3 50 

CI2 Input Capacitance (CE, OE/RI~SH. R/lv) 

CIO Input/Output Capacitance (I/01 '" I/08) 

-10 -12 
NIN. MAX. MIN. HAX. 

10 30 10 30 

65 8.,000 65 8,000 

- 4 - 4 

3 50 3 50 

NIN. ~fAX. 

- 5 

- 7 

- 7 

NOTE) This parameter is periodically sampled and is not 100% tested. 
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NOTES: 

TC51832P/SP IF IPL/SPL/FL-85 
TC51832P/SP IF IPL/SPL/FL-1 0 
TC51832P/SP IF IPL/SPL/FL-12 

1) Stresses greater thim those listed under "Absolute Maximum Ratings" may 
cause permanent damage to the device. 

2) All voltages are referenced to GNO. 

3) 1000 depends on cycle rate. 

4) 1000 depends on output loading. Specified values are obtained with the 
output open. 

5) An initial pause of lms with high CE and high OE/RFSH are required after 
power-up, before proper device operation is achieved. 

6) AC measurements assume tT=5ns. 

7) VIH(min.) and VIL(max.) are reference levels for measuring timing of input 
signals. Also, transition times are measured between VIH and VIL. 

8) Measured with a load equiv-alent to 2 TTL load.s and lOOpF. 

9) The OE/RFSH input operates as the output enable input (OE) and refresh control 
input (RFSH) under the condition of that CE=VIL and CE-VIH. respectively. 

10) tCHZ. tOHZ. tWHZ define the time at which the output achieves the open 
circuit condition and is not referenced to output voltage levels. 

11) In write cycles, the input data is latched at the earlier of R/W or CE· risin~ 
edge. Therefore the input data must be valid during set-up time (tDSH. tDSC) 
and ho ld time (tDIIW. tOHC). 

12) All address inputs are latched at the falling edge of CEo Therefore all the 
address inputs must be valid during tAse and tAHe. 

13) Two refresh operation - auto refresh and self refresh are defined by the 
OE/RFSH pulse width under the condition of CE=VIli. 

Auto refresh:OE/RFSH pulse width~tFAP (max.) 
Self refresh:OE/RFSH pulse width~tFAS (min.) 

The following timing parameter must be kept for proper device operation after refresh 

Auto refresh:tFCE 
Self refresh:tFRS 
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TC51832P/SP/F/PL/SPL/FL-85 
TC51832P/SP/F/PL/SPL/FL-10 
TC51832P/SP/F/PL/SPL/FL-12 

TIMING CHART 

READ CYCLE 

AO-AI4 

u/W 

tOHZ 

1/01-1/08 VOII -- ----1----1---..('1)'/ /~ DATA-oUT 
vOL - tOL~ "f'-'""4~--";;';';;':';';;"";;';;';;'--'-" 

teL~ 

WRITE CYCLE 

tile 

tp 

V III -- -.------4. 1--___ -.!:.lJt _____ ~A~==:::::::i 
VIL --

AO-AI4 VlIl -

V 1 L -;U 1~-=':::'::':'~:"-'--1l' 'LLI..LL.I..LL.I.~/.I..LL..L..L.LL.I../..I..I.'.Li..</.I..LLLLLLLLLLI.LI..L..L..L.J..J..L 

tewL 

R/W VlH --

VIL ---------~-------*+-~---------------tosw tmw 

tDse tlJle 

1/01-J.A)8 Vm - _______________ -<1 
VIL - "F-___ l>A_T_A_-_IN ____ -r 

17lJI: Don't care 
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READ MODIFY WRITE CYCLE 

TC51832P/SP IF IPL/SPL/FL-85 
TC51832P/SP/F/PL/SPL/FL-10 
TC51832P ISP IF IPL/SPL/FL-12 

tp 
VIH - ~r---i.I--______ --:...:~ ______ .J~====;i 
VIL-

AO-.\14 

OE/RFSH VIII-

VIL-

R/W VlII-
VIL-

tosw 

lIN 
Vm-

VIL -
tCEA 

VOl-l/08 
to!;A tUII~ 

LOUT 
VOII-

IJA1''\-OIJ'l' 
VOL -

tOL~ 

tCLZ 

CE ONLY REFRESH CYCLE 

tHe 

CE VlII-
vIL-

tAlIC 

AO-A7 VIH-
ADDRESS 

VIL-

OE/ItFSII VlII-
VIL-

R/W VIH-

VIL-

VOl-V08 
VOJ{-

VOL-
OP~ 

~ : Don't care 
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TC51832P/SP/F/PL/SPL/FL-85 
TC51832P ISP IF IPL/SPL/FL-1 0 
TC51832P ISP IF IPL/SPL/FL-12 

AUTO REFRESH CYCLE 

Vm - ----."j,. ""''''''':';:::--001 

VIL -

Vt>1-V08 Vou - _______ _ 
VOL -

OJ'EN 

Note) AO'" Al4. R/W=Don' t care 

SELF REFRESH CYCLE 

VOH -
VOl-l/08 ---------- OPEN 

VOL -

Note) AO '" Al4. R/W-Don' t care 

A-a 
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REFRESH COUNTER TEST CYCLE (READ WRITE) 

TC51832P ISP IF IPL/SPL/FL-85 
TC51832P/SP/F/PL/SPL/FL-10 
TC51832P/SP/F/PL/SPL/FL-12 

~:~ =1 " of 'CE no"~ 
~:~ = 1///11/// ////////1111/;// //11111/11/1111111///1///1// //111111/; 

tHMIV 

AO-AI4 

OE/HFSII Vm -

VIL -

1 t.'IID II ~ 
"t tfST t ~'l'f i 

1 \ .j{ 

tllCS tCWL II 
R/IV 

VIII -

VIL - J \ tWl' 

tDSW JltDlIlV 

tDSC 16 
r IN VIII -

VIL -

VOI-1/08 

LOUT 
Vall -
VOL -

DATA-IN 

~ I 
tCBA tUl?' tWLZ tCHZ 

~ 

~ IlA'l'A-OIl'l' {?'///~ 

I--
tCL? 

E2Z3: Don't care 

REFRESH COUNTER TEST 
The internal refresh operation of TC51832P family can be tested by REFRESH COUNTER 

TEST. This cycle performs READ/I-lRITE operation taking the internal counter address 

as row address and fixed zero as column address. 

The test procedure is as follows. 

Q) Write "0" into all the memory cells at normal write mode. 

® Read "0" out and write "1" in each cell by performing REFRESH COUNTER TEST. 

Repeat this operation 256 times. 

® Check "1" out of 256 bits at normal read mode, which was written at ®. 
® Read "1" out and write "0" in each cell by performing REFRESH COUNTER TEST. 

Repeat this operation 256 times. 

~ Check "0" out of 256 bits at normal read mode, which was written at ®. 
~ Perform the above Q) to CV the complement data. 
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TC51832P ISP IF IPL/SPL/FL-85 
TC51832P ISP IF IPL/SPL/FL-1 0 
TC51832 P ISP IF IPL/SPL/FL-12 

IOUTLINE DRAWINGsl (DIP28-P-600) 

Unit in mm 

28 15 

N 
d 

~ +I 
0 
.; ... 

14 

... 
37.0±O.2 d 

+I 

"! 
:;j 

+I 
C> 
.; 

IIITl I.4±O.1 

NOTES: Package width and length do not include mold protrusion. 

allowable mold protrusion is O.15mm. 

These outline drawings apply to: 

TC5l832P-85. TC5l832PL-85 
TC5l832P-10. TC5l832PL-10 
TC5l832P-12. TC5l832PL-12 
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IOUTLINE DRAWINGS I (DIP28-P-300) 

3 ~.9±O.2 

TC51832P/SP/F/PL/SPL/FL-85 
TC51832P ISP IF IPLISPL/FL-1 0 
TC51832 P ISP IF IPLISPL/FL-12 

Unit in mm 

.... 
o 
+I 
II) -.. ..; 

Ir--------------------------,I-o +1 It, 
,.; 

~_~z;t--+d 
11).... +I 

v_-=:;o=;::; '--+i::! 

Note: Package width and length do not include mold protrusion, 

allowable mold protrusion is O.15mm. 

These outline drawings apply to: 

TC51832SP-85, TC51832SPL-85 
TC51832SP-IO, TC51832SPL-IO 
TC51832SP-12, TC51832SPL-12 
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TC51832P/SP/F/PL/SPL/FL-85 
TC51832P ISP IF IPL/SPL/FL-1 0 
TC51832P ISP IF IPL/SPL/FL-12 

IOUTLINE DRAWINGSI (SOP28-P-450) 

J.OTYI'. 

Unit in mm 

Note: Package width and length do not include mold protrusion. 

allowable mold protrusion is O.15mm. 

These outline drawings apply to: 

TC51832F-85. TC51832FL-85 
TC51832F-IO. TC51832FL-IO 
TC51832F-12. TC51832FL-12 
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131,072 WORDS X 8 BIT CMOS PSEUDO STATIC RAM 

DESCRIPTION 

The TC518128A Family is a 1M bit high-speed CMOS Pseudo-Static RAM organized as 131,072 
words by 8 bits. The TC518128A Family utilizes one transistor dynamic memory cell array 
with CMOS peripheral circuitry to achieve large capacity, high speed accesses, and low 
power requirements, using a single 5V power supply. The RFSH input allows two types of 
refresh operations: Auto Refresh and Self,.Refresh. The TC518128A Family has a static RAM­
like write functionality, which allows easy interfacing to a microprocessor. The TC518128A 
Fami ly is pin"compatable with the 1M bit static RAM. The TC518128AP is offered in a 
standard 28 pin 0.6 inch and 0.3 inch width plastic DIP. The TC518128AF is offered in a 
standard 28 pin 0.450 inch width small out-line plastic flat package. 

FEATURES 
• Organization: 1M bit (131,072 word X 8bit) 
• Fast Access Time and Low Power Dissipation 

------- TC518128AP Family 

-80 -10 -12 

tcEA CE Access Ti me 80ns lOOns 120ns 

toEA M Access Time 35ns 40ns SOns 

tRC Cycle Time 130ns 160ns 190ns 
Power Dissipation 385mW 330mW 275mW 

Self Refresh Current 1 mAl200llA ( - Ll 

• Single Power Supply: 5V±10% 
• Auto refresh uses an internal counter . 
• Self refresh uses an internal timer. 
• All inputs and outputs : TrL compatible 
• 512 refresh cycle 18ms 
• Pin Compatible: 1M SRAM (JEDEC) 
• Logic Compatible: SRAM RJW Pin 
• 32 Pin Standard Plastic PKG 

AP/APL 600 mil DIP 
ASP/ASPL 300 mil DIP 
AF/AFL 450 mil SOP 

PIN CONNECTION BLOCK DIAGRAM 

Voo 
A15 
CE2 
R/W 
A13 
A8 
A9 
All 
OE 
AIO 
m 
1/08 
1107 
1106 
1105 

~ -..:-=--_.-;.;. ... 1104 

PIN NAMES 
AO-AI6 Address Inputs 

R/W Read I Write Control Input 
M Output Enable Input 

RmI Refresh Input 
m,CE2 Chip Enable Inputs 

1101-1108 Data Inputs I Outputs 

Voo Power 
GND Ground 
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rC518128AP I ASP I AF I APll ASPll AFl-80 
TC518128AP I ASP I AF I APll ASPll AFl-10 
TC518128AP I ASP I AF I APll ASPll AFl-12 

FUNCTION LOGIC 

m CE2 M R/W RFSF! 

L H L H H 

L H • L H 

L H H H H 

H • • • L 

• L • • L 

H • • • H 

• L • • H 

AO-AI6 

V· 

V· 

V· 

• 
• 
• 
• 

H High Level Input (VIN = 6.5V - VlH min. ) 
L Low Level Input (VIN = VIL max. - -l.OV) 
• Don't care (6.5V - -1.0V) 

VOI-B CONDITION 

OUT Read 

IN Write 

HZ CE only Refresh 

HZ AutolSelf Refresh 

HZ AutolSelf Refresh 

HZ Stand by 

HZ Stand by 

V· At mrr falling edge (CE2 = H) or CE2 rising edge (mrr = L), all address inputs 
are ," IN", and at the other condition, the address input are "." 

HZ ... High Impedance 

ABSOLUTE MAXIMUM RATINGS 

SYMBOL ITEM RATING UNITS NOTE 

V1N Input Voltage -1.0-7.0 V 

VOUT Output Voltage -1.0-7.0 V 

Voo Power Supply Voltage -1.0-7.0 V 

TOPR Operating Temperature 0-70 ·C 
I 

TSTG Storage Temperature -55-ISO ·C 

TSOLOER Soldering Temperature' Time 260'10 "C. sec 

Po Power Dissipation 600 mW 

lOUT Short Circuit Output Current SO mA 

D.C. RECOMMENDED OPERATING CONDITIONS (Ta = 0..;.. 70°C) 

SYMBOL PARAMETER MIN. TYP. MAX. UNIT. NOTE 

Voo Power Supply Voltage 4.5 5.0 5.5 V 

VIH Input High Voltage 2.4 - 6.5 V 2 

V1L Input Low Voltage -1.0 - O.B V 
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TC518128AP I ASP I AF I APLI ASPLI AFL-80 
TC518128AP I ASP I AF I APLI ASPLI AFL-1 0 
TC518128AP/ASP/AF/APL/ASPL/AFL-12 

D.C. ELECTRICAL CHARACTERISTICS (VOO = 5V ± 10%, Ta = 0-70°C) 

SYMBOL PARAMETER PERIOD MIN. TYP. MAX. UNITS NOTES 

Operating Current 130n5 - 50 70 

1000 (Average Power Supply Operating Current) 160n5 - 40 60 mA 3,4 

ffi, CE2, Addre55 cycling: tRC = tRC min. 190n5 - 35 50 

Standby Current TC518128AP/A'SP/AF - - 2 
10051 -err .. VIH or CE2 .. Vil mA 

iiBH .. VIH TC51 Bl2BAPUASPLJAFL - - I 

Standby Current TC51Bl2BAP/ASP/AF - - I mA 
*10052 m = Voo - 0.2V or CE2 .. 0.2V, 

iiBH = Voo - 0.2V TCSI812BAPLJASPLJAFL - 100 200 IIA 

Self Refresh Current TCS1812BAP/ASP/AF - - 2 
100Fl ffi = VIH or CE2 .. VIl< mA 

]{FSH = Vll TCS1812BAPUASPUAFL - - 1 

Self Refre5h Current TCS1812BAP/ASP/AF - - 1 mA 
*loOF2 m .. Voo .:. 0.2V or CE2 .. 0.2V, 

iiBH = 0.2V TCSI812BAPLJASPLJAFL - 100 200 IIA 

Illl) 
Input Leakage Current 

-10 10 IIA ov S VIN S Voo, All other Input5 not under te5t .. OV -
Output Leakage Current 

loil) Output Di5able (m .. VIH or CE2 .. Vil or M .. VIH or RIW a VILl, -10 - 10 IIA 
ov S VOUyS Voo 

VOH 
Output High Level 

2.4 - - V 
10H = -SmA 

VOL 
Output Low Level 

0.4 V - -10L = 4.2mA 

Note·) In standby mode and self refresh with' m i5; VDD - O.2V, these specification limits 
are guaranteed under the condition of CE2 i5; VDD - O.2V, or CE2.:a; O,2V. 

CAPACITANCE (VOO = 5V, f = lMHz, Ta = 25°C) 

SYMBOL PARAMETER MIN. MAX. UNIT 

CI1 Input Capacitance (AO - A 16 ) - 5 pF 

CI2 Input Capacitance (m, CE2, M, RIW, rnR) - 7 pF 

C,o Input I Output Capacitance - 7 pF 

Note) This parameter is periodically sampled and is not 100% tested. 
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TC518128AP! ASP! AF! APL! ASPL!AFL-80 
TC518128AP! ASP! AF! APLI ASPLI AFL-10 
TC518128AP! ASP! AF! APL! ASPLI AFL-12 

ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS 

(VOO = 5V± 10%, Ta= 0-70°C)(NOTES: 5, 6, 7, 8) 

-80 -10 -12 
SYMBOL PARAMETER 

MIN. MAX. MIN. MAX. MIN. MAX. 
UNITS 

tRC Random Read, Write Cycle Time 130 '" 160 - 190 - OS 

tRMW Read Modify Write Cycle Time 195 - 235 - 280 - os 

tCE CE Pulse Width 80 10,000 100 10,000 120 10.000 ns 

tp CE Precharge Time 40 - 50 - 60 - os 

tCEA CE Access Time - 80 - 100 - 120 ns 

toEA m Access Time - 35 - 40 - 50 ns 

tell CE to Output in Low-Z 30 - 30 - 30 - ns 

tOLZ DE to Output in Low-Z 0 - 0 - 0 - os 

tWLZ Output Active from End of Write 0 - 0 - 0 - os 

tCHZ Chip Disable to Output in High-Z 0 25 0 30 0 35 ns 

tOHZ m Disable to Output In High-Z 0 25 0 30 0 35 os 

tWHZ Write Enable to Output in High-Z 0 25 0 30 0 35 ns 

toos m Output Disable Set-Up Time 0 - 0 - 0 - ns 

\OOH m Output Disable Hold Time 10 - 10 - 10 - os 

tRCS Read Command Set-Up Time 0 - 0 - 0 - os 

tRCH Read Command Hold Time 0 - 0 - 0 - ns 

twp Write Pulse Width 60 - 70 - 85 - os 

tWCH Write Command Hold Time 60 10.000 70 10,000 85 10,000 os 

tCWL Write Command to CE Lead Time 60 10.000 70 10,000 85 10,000 ns 

tosw Data Set-Up Time from RIW 30 - 35 - 45 - ns 

tosc Data Set-Up Timefrom CE 30 - 35 - 45 - os 

tOHW Data Hold Time from RIW 0 - 0 - 0 - ns 

tOHC Data Hold Time from CE 0 - 0 - 0 - ns 

tASC Address Set-Up Time 0 - 0 - 0 - os 

tAHC Address Hold Time 20 - 25 - 30 - os 

tRHC RFSFi Command Hold Time 15 - 15 - 15 - os 

tFC Auto Refresh Cycle Time 130 - 160 - 190 - os 

tRFO RFSFi Delay Time from CE 40 - 50 - 60 - ns 

tFAP RFSFi Pulse Width (Auto Refresh) 30 a.oOO 30 a.oOO 30 8,000 os 

tFP RFSH Precharge Time 30 - 30 - 30 - ns 

tFAS RFSFi Pulse Width (Self Refresh) 8,000 - 8,000 - 8,000 - ns 

tFRS 
CE Delay Time from 'I\Fm 

160 - 190 - 225 os 
(Self Refresh) -

tREF Refresh Period (512 cycle, AO-A8) - 8 - 8 - 8 ms 

tT Transition Time (Rise and Fall) 3 50 3 50 3 50 ns 
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NOTES: 

TC518128AP I ASP I AF IAPLI ASPLI AFL-80 
TC518128AP I ASP I AF I APLI ASPLI AFL-1 0 
TC518128AP I ASP I AF I APLI ASPLI AFL-12 

1) Stress greater than those listed under II Absolute Maximum Ratings" may cause permanent 
damage to the device. 

2) All voltages are referenced to GND. 

3) 1000 depends on cycle rate. 

4) 1000 depends on output loading. Specified values are obtained with the output open. 

5) An initial pause of lOOps with high eEl or low CE2 is required after power-up, before proper 
device operation is achieved. 

6) AC measurements assume tr = 5ns. 

7) Timing reference level 

Input Level VIIi = 2.6V 
VJL= 0.6V 

Input Reference Level Vm = 2.4V 

INPUT 

OUTPUT 

2.6V~ 
O'6V~ 

VJL= O.BV 
Output Reference Level: Vou= 2.2V 

VOL = D.BV 

INPUT REFERENCE OUTPUT REFERENCE 
LEVEL LEVEL 

8)' . Measured with a load equivalent to 2 TTL loads and 100pF. 

9)tcHZ, tOHZ. tWHZ define the time at which the output achieves the open circuit condition and is 
not referenced to output voltage levels. 

10) In write cycles, the input data is latched at the earlier of RJW or CEI rising edge and CE2 falling 

edge. Therefore the input data must be valid during set-up time (tosw or toSC) and hold time 
(tOHW or tDJ-JC). 

11) All address inputs are latched at the falling edge of CEI and the rising edge of CE2. Therefore 
the all address inputs must be valid during tASC and tAHC. 

12) Two refresh operation - auto refresh and self refresh are defined by the RFSH pulse width under 
the condition of CEI = VII-J or CE2 = VJL. 

Auto refresh: ID!'SH pulse width ~ tJiAJ> ( max. ) 
Self refresh: UFSH pulse width is; tJiAS (min. ) 

The timing parameter (tFRS) must be kept for proper device operation in the following conditions. 
• after self refresh 
• in case of" RFSII" = II L" after power-up 

13) The timings, teE (min.) and TeE (max.), must be kept for proper device operation as follows. 

m m 

<:E2 CE2 
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TC518128AP I ASP I AF I APLI ASPLI AFL-80 
TC518128AP I ASP I AFI APLI ASPLI AFL-1 0 
TC518128AP I ASP I AF I APLI ASPLI AFL-12 

TIMING WAVEFORMS 

READ CYCLE 

VIH ----....---.Lri:======~~====::;:iJ~~~:----m VIL 

VIH 

CE2 VIL -----'-........ -...If""I 

ADDRESS 

VIH 

OE VIL 

------~~+---~----------~------~--------
VIH _:-----::Il--H--++--------I-----II--+----

R/W VIL _~_--' 

VOH-
1/01-1/08 VOL...:..------+4---I--...,..----< 

VIH ----==:;I;~~:j;:=====~------~~;I;::==--
~VIL-____ ~====~ ____________ ~_~ ____ __ 

WRITE CYCLE.I (UE" Fix High) 

VIH 

CE2 VIL - -----l,,..._---1!" 

OE ~:~ ---_-/ 
VIH _------14--..... 1~--__;=_ ...... "--_t:I;:===::I~--------­

R/W VIL 
--------~~--_4~----~--~~--~~--------

VIH ~ 
1/01-1108 V1L _------1-1--------4 

~~~~---~---~ 

VIH _---===t~J=~:=:=---------------=:::~::E~==--
~VIL 

------~----~------------==~----~~~----

Note: The device can be operated with cycling ",eEl" (or CE2) pin only, provided that 
" CE2 " (or "m") is connected to V IH (or V IL) level. 
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WRITE CYCLE - 2 (UE Clock) 

TC518128AP I ASP I AF I APLI ASPLI AFL-80 
TC518128AP I ASP I AF I APLI ASPLI AFL-1 0 
TC518128AP I ASP I AF I APLI ASPLI AFL-12 

VIH __ ---r---!L=====~::::=====:::::J~~;;;;;:l_--
"CIT V1L-

VIH 
eE2 VIL ___ ~...-_~ 

OE ~:: 
-------H---L~-~--~_+~----++---------

VIH 

RIW VIL 
------~~-H-----~~~~~~_+~----++----------

VIH -r IN VIL _-------+-I-----+--+,...,.,...~ 
1/01-1/08 "l'--.---Jl:..j..",....-----........ --1t" 

LOUT VOH-_____ -++_-4j: 
VOL-

VIH _=----..J:;~~~~----------~5~=~~--
~VIL-~ ___ ~======~~ ______________ ~~_~~ __ 

WRITE CYCLE - 3 (UE Fix Low) 

VIH _=----r------.tiL=====~~=====:J~;E;;;;;;~---
"CIT VIL-

OE ~::-
-------+r--------------~~------

VIH _--~~~:!\-h=====~~~=;:~9":uj;...:..:..=-:...=-:..:..=-:..~I_-----
RIW V1L 

-----~~-+r------~--~~--~~--~~------

VIH -r IN VIL _--------+-I------l--<lDAT,A-IN 1>----------4------
VOI-V08 

LOUT VOH-_" --------+-f.--­
VOL-

VIH _------d~~~~~-------------~~=:::::I~~-
~VIL-___ ~~====~~ ______ ~===__--~---~--

~ : Don't care 

Note: The device can be operated with cycling" 00" (or CE2) pin only, provided that 
.. CE2 "( or ""CEr") is connected to Vm (or VIL) level. 
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TC518128API ASPI AF/APLI ASPLI AFL-80 
'TC518128AP I ASP I AF I APLI ASPL/AFL-'-10 
TC518128AP I ASP I AF/ APLI ASPLI AFL-12 

READ MODIFY WRITE CYCLE 

err VIH 

VIL 

eE2 
VIH 

VIL 

VIH 
AO- A16 VIL 

M 
VIH 

VIL 

rvw VIH 

VIL 

VIH -
liN VIL _------+I---+i-:~---:---t-+r.:':"::""~ __ ~-+o:~.;r 

1101";'1/08 
L VOH-

OUT VOL -------+W;~t~~~~~~r--.;lf" 
VIH _---==:t~!=~:!:!::;;=lL-_J=_-------~~~~--

RFSR VIL - ____ .L!:.!=======:!~ _______ t.:..._~_.....;._ 

VIH 
RFSR VIL 

toDS 

if 
IRr~ 

;1 

tFRS 

-r. 
/ 

Note .: A9 - Al6 = Don't care 

~I 
top :,;: 

" 

~I 

tReH 
\. 

1\ 
OPEN 

~I tRO" 

if "\ 
~: Don't care 

Note: The device can be operated with cycling .. ~ .. (or CE2) pin only, provided that 
.. CE2 .. (or Urn") is connected to V IH (or V IL) level. 
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RFSH AUTO REFRESH 

VIH-
'CIT 

VIL-

VIH_ 
eE2 

VIL-

or 

'CIT 
VIH_ 

Vll-

VIH_ 
eE2 

Vll-

Rml" 
VIH_ 

Vll-

TC518128AP/ASP/AF/APL/ASPL/AFL-80 
TC518128AP I ASP I AF I APLI ASPLI AFL-10 
TC518128AP I ASP I AF I APLI ASPLI AFL-12 

1101-1108 VOH_ 
VOl- ------------- OPEN 

NOTE: <lE, RfW, AO-Al6 = Don't care ~: Don't care 

SELF REFRESH 

VIH-
eEl 

Vll-

VIH_ 
eE2 

Vll-

or 

rn VIH_ 

VIL-

VIH_ 
eE2 

Vll-

Rml" 
VIH_ 

VIL-

VOH_ 
1101-1/08 ------------ OPEN __________ _ 

VOl-

NOTE: <lE, RfW, AO-Al6 = Don't care ~: Don't care 
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TC518128AP I ASP I AF I APLI ASPLI AFL-80 
TC518128AP I ASP I AF I APLI ASPLI AFL-10 
TC518128AP I ASP I AF I APL/ASPLI AFL-12 

OUTLINE DRAWINGS 

(DIP32-P-600) 

32 17 

UNIT:mm 

0", -
~--:t7'""----T-i 

~~j~ 
..L-----'I;~ 

16 

if' • I 42.0 :1:0.2 I 

Note: Package width and length do not include mold protrusion, allowable mold protrusion is 
0.15mm. 

These outline drawings apply to: 

TC518128AP-80, TC518128APL-80 
TC518128AP-I0, 'l'C518128APL-I0 
TC518128AP-12, TC518128APL-12 
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TC518128AP I ASP I AF IAPLI ASPLI AFL-80 
TC518128AP I ASP I AF IAPLI ASPLI AFL-10 
TC518128AP I ASP I AF IAPLI ASPLI AFL-12 

OUTLINE DRAWINGS 

(DIP32-P-300) 

32 17 

UNIT:mm 

. 
on 

-r--{f~--+ 7 

~::: :::::::::::: :[rr EJ · 
16 

O.95TVP 

Note: Package width and length do not include mold protrusion, allowable mold protrusion is 
O.15mm. 

These outline drawings apply to: 

TC518128ASP·80, TC518128ASPL-80 
TC518128ASP·I0. TC518128ASPL-1O 
TC518128ASP.12. TC518128ASPL-12 
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TC51 81 28AP I ASP I AF I APLI ASPLI AFL-8Q 
TC518128AP I ASP I AF I APLI ASPLI AFL-10 
TC518128AP I ASP I AF I APLI ASPLI AFL-12 

OUTLINE DRAWINGS 

(SOP32-P-450) 

1-------20.6:tO.2 -------1 

16 

1+lo.2S@1 
O.77STYP ~ 

"! 
<> 
+I 
GO 

GO 

UNIT :mm 

'" 
@] 

-
<> e +I <> 
'" on 
"! ., 
N --

Note: Package width and length do not include mold protrusion, allowable mold protrusion is 
O.15mm. ' 

These outline drawings apply to: 

TC518128AF-80, TC518128AFL-80 
TC518128AF-I0, TC518128AFL-I0 
TC518128AF-12, TC518128AFL-12 

A-24 



131,072 WORDS x 8 BIT CMOS PSEUDO STATIC RAM 

DESCRIPTION 

The TC518128A-LV Family is a 1M bit high-speed CMOS Pseudo-Static RAM organized as 131,072 
words by 8 bits. The TC518128A-LV Family utilizes one transistor dynamic memory cell array 
with CMOS peripheral circuitry to achieve large capacity, high speed accesses, and low 
power requirements, using a single 5V power supply. The TC518128A-LV Family offers 3V data 
retention capability for battery back-up applications. The RFSH input allows two types of 
refresh operations: Auto Refresh and Self Refresh. The TC518128A-LV Family has a static 
RAM-like read/write functionality, which allows easy interfacing to a microprocessor. The 
TC518128A-LV Family is pin-compatable with the 1M bit static RAM. The TC518128APL-LV is 
offered in a standard 28 pin 0.6 inch and 0.3 inch width plastic DIP. The TC518128AFL-LV 
is offered in a standard 28 pin 0.450 inch width small out-line plastic flat package. 

FEATURES 

• Organization: 1M bit (131,072 word X 8bit) 
• Fast Access Time and Low Power Dissipation • Single Power Supply: 5V±10% 

------- TC518128APL Family 

-85 -10 -12 

tCEA CE Access Time 80ns lOOns 120ns 

tOEA OE Access Time 35ns 40ns SOns 

tRC Cycle Time 130ns 160ns 190ns 

Power Dissipation 385mW 330mW 275mW 

IS.5V 200liA 

• Data Retention Supply Voltage: 3.0V - 5.5V 
• Auto refresh uses an internal counter. 
• Self refresh uses an internal timer. 
• All inputs and outputs : TTL compatible 
• 512 refresh cycle 18ms 
• Pin Compatible: 1M SRAM (JEDEC) 
• Logic Compatible: SRAM RIW Pin 
• 32 Pin Standard Plastic PKG 

Self Refresh Current .13.0V 100liA APL 600 mil DIP 
AFL 450 mil SOP 

PIN CONNECTION BLOCK DIAGRAM 
(TOPVIEWI 

PIN NAMES 
AO-A16 Address Inputs 

RJW Read I Write Control Input 

OE Output Enable Input 

JmH Refresh Input 

m,CE2 Chip Enable Inpull 

1101.-1108 Data Inputs I Outputs 

Voo Power 

GND Ground 
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TC518128APL/AFL-80LV 
TC518128APL/AFL-10lV 
TC518128APlI AFl-12lV 

FUNCTION LOGIC 

m CE2 

L H 

L H 

L H 

H * 
* L 

H * 
• L 

~. R/W mR AO-AI6 

L H H V· 

• 'L H V· 

H H H V· 

* * L * 
* * L * 
* * H • 
• • H • 

H High Level Input (VIN = 6.5V - VIH min. ) 
L Low Level Input (VIN = VIL max. - -l.OV) 
• Don't care (6.5V - -1.0V) 

VOI-8 CONDITION 

OUT Read 

IN Write 

HZ CE only Refresh 

HZ AutolSelf Refresh 

HZ AutolSelf Refresh 

HZ Stand by 

HZ Stand by 

V· At rn falling edge (CE2 = H) or CE2 'rising edge (rn = L), all address inputs 
are "IN ", and at the other condition, the address input are"· " 

HZ ... High Impedance 

t,>.BSOLUTE MAXIMUM RATINGS 

SYMBOL ITEM RATING UNITS NOTE 

VIN Input Voltage -1.0-7.0 V 

VOUT Output Voltage -1.0-7.0 V 

Voo Power Supply Voltage -1.0-7.0 V 

TOPR Operating Temperature 0 .. 70 ·C 
1 

TSTG Storage Temperature -55-150 ·C 

TSOLOER Soldering Temperature Time 260'10 ·C·sec 

Po Power Dissipation 600 mW 

lOUT Short Circuit Output Current 50 rnA 

D.C. RECOMMENDED OPERATING CONDITIONS (Ta = 0 - 70 DC) 

SYMBOL PARAMETER MIN. TYP. MAX. UNIT. NOn 

Voo Power Supply Voltage 4.5 5.0 5.5 V 

VIH Input High Voltage 2.4 - 6.5 V 2 

VIL Input Low Voltage -1.0 - 0.8 V 
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D.C. ELECTRICAL CHARACTERISTICS (VOO = SV ± 10%, Ta = 0-70·C) 

SYMBOL PARAMETER PERIOD MIN. 

Operati ng Current 130ns -
1000 (Average Power Supply Operating Current) 160ns -

m, C E2, Address cycling: tRC .. tRC min. 190ns -
10051 

Standby Current, tEl .. VIH or CE2 .. VIL 

~=VIH -

·10052 
Standby Current, m = Voo - 0.2V or CE2 = 0.2V 

RFm = Voo - 0.2V -
100F1 

Sel! Refresh Current, m .. VIH or CE2 = V,L 

RFm = VIL -
·loOF2 

Self Refresh Current, m = Voo - 0.2V or CE2 = 0.2V 

RFm .. 0.2V -
I, (L) 

Input Leakage Current 
-10 

OV :li V,N :li Voo, All other Inputs not under test .. OV 

Output Leakage Current 

IO(L) Output Disable(m .. V,H or CE2 = VIL or M = VIH or RIW"VIIJ, -10 

OV :li VOUT:li Voo 

VOfl 
Output High Level 

2.4 
(lOH = -SmA) 

VOL 
Output Low level 

(IOL = 4.2mA) -

TC518128APlI AFl-80lV 
TC518128APlI AFl-1 OlV 
TC518128APl/AFl-12lV 

TYP. MAX. UNITS NOTES 

SO 70 

40 60 mA 3,4 

3S SO 

- 1 mA 

100 200 pA 

- 1 mA 

100 200 pA 

- 10 pA 

- 10 pA 

- - V 

- 0.4 V 

Note·) In standby mode and self refresh with m iii; Voo - O.2V. these specification limits 
are guaranteed under the condition of CE2 iii; Voo - O.2V. or CE2:a O.2V. 

CAPACITANCE (VOO = SV, f = 1MHz, Ta = 2S·C) 

SYMBOL PARAMETER MIN. MAX. UNIT 

Cn Input Capacitance (AO - A 16) - 5 pF 

CI2 Input Capacitance (m. CE2. M. RIW, ~) - 7 pF 

C,o Input I Output Capacitance - 7 pF 

Note) This parameter is periodically sampled and is not 100% tested. 
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TC518128APl/AFl...-80lV 
TC518128APlI AFl-10lV 
TC518128APl/AFl-12lV 

ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS 

(VOO = 5V ± 10%, Ta = 0-70 °C) (NOTES: 5, 6, 7, 8) 

-80 -10 -12 
SYMBOL PARAMETER 

MIN. MAX. MIN. MAX. MIN. MAX. 
UNITS 

tRC Random Read, Write Cycle Time 130 - 160 - 190 - ns 

tRMw Read Modify Write Cycle Time 195 - 235 - 280 - ns 

teE CE Pulse Width 80 10,000 100 10,000 120 10,000 ns 

tp CE Precharge Time 40 - 50 - 60 - ns 

tCEA CE Access Time - 80 - 100 - 120 ns 

toEA "OE Access Time - 35 - 40 - 50 ns 

tClZ CE to Output in Low-Z 30 - 30 - 30 - ns 

toLZ "OE to Output in Low-Z 0 - 0 - 0 - ns 

tWLZ Output Active from End of write 0 - 0 - 0 - ns 

tCHZ Chip Disable to Output in High-Z 0 25 0 30 0 35 ns 

toHZ "OE Disable to Output in High-Z 0 25 0 30 0 35 ns 

tWHZ Write Enable to Output in High-Z 0 25 0 30 0 35 ns 

toos or Output Disable Set-Up Time 0 - 0 - 0 - ns 

lObH "OE Output Disable Hold Time 10 - 10 - 10 - ns 

tRCS Read Command Set-Up Time 0 - 0 - 0 - ns 

tRCH Read Command Hold Time 0 - 0 - 0 - ns 

twp Write Pulse Width 60 - 70 - 85 - ns 

tW(H Write Command Hold Time 60 10,000 70 10,000 85 10,000 ns 

tCWL Write Command to CE Lead Time 60 10,000 70 10,000 85 10,000 ns 

tosw Data Set-Up Time from RIW 30 - 35 - 45 - ns 

tosc Data Set-Up Time from CE 30 - 35 - 45 - ns 

tOHW Data Hold Time from RIW 0 - 0 - 0 - ns 

tOHC Data Hold Time from CE 0 - 0 - 0 - ns 

tAS( Address Set-Up Time 0 - 0 - 0 - ns 

tAH( Address Hold Time 20 - 25 - 30 - ns 

tRHC mH Command Hold Time 15 - 15 - 15 - ns 

tFC Auto Refresh Cycle Time 130 - 160 - 190 - ns 

tRFO mH Delay Time from CE 40 - SO - 60 - ns 

tFAP Rml Pulse Width (Auto Refresh) 30 8,000 30 8,000 30 8,000 ns 

tFP mH Precharge Time 30 - 30 - 30 - ns 

tFAS Rml Pulse Width (Self Refresh) 8,000 - 8,000 - 8,000 - ns 

tFRS 
CE Delay Time from It'Fm 

160 - 190 - 225 - ns 
(Sel f Refresh) 

tREF Refresh Period (512 cycle, AO-A8) - 8 - 8 - 8 ms 

tr Transition Time (Rise and Fall) 3 50 3 50 3 50 ns 
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NOTES: 

TC518128APl/AFl-BOlV 
TC518128APLlAFl-10lV 
TC518128APLI AFl-12lV 

1) Stress greater than those listed under .. Absolute Maximum Ratings" may cause permanent 
damage to the device. 

2) All voltage are referenced to GND. 

3) 1000 depends on cycle rate. 

4) 1000 depends on output loading. Specified values are obtained with the output open. 

5) An initial pause of lOOps with high eEl or low CE2 is required after power-up. before proper 
device operation is achieved. 

6) AC measurements assume 1T = 5ns. 

7) Timing reference level 

Input Level Vm = 2.6V 
VIL= 0.6V 

Input Reference Level VIH = 2.4V 

INPUT 206Y~ 
006Y=p== 

OUTPUT VIL= O.SV 
Output Reference Level: VOH= 2.2V 

VOL = O.SV 

INPUT REFERENCE OUTPUT REFERENCE 
LEVEL LEVEL 

S) Measured with a load equivalent to 2 'ITL loads and 100pF. 

9) teHZ. tOHZ. tWHZ define the time at which the output achieves the open circuit condition and is 
not referenced to output voltage levels. 

10) In write cycles. the input data is latched at the earlier of RJW or 00 rising edge and CE2 falling 
edge. Therefore the input data must be valid during set-up time (tDSW or tDSC) and hold time 
(tOHW or tOHC). 

11) All address inputs are latched at the falling edge of CEI and the rising edge of CE2. Therefore 
the all address inputs must be valid during tASC and tAHC. 

12) Two refresh operation - auto refresh and self refresh are defined by the RFS1I pulse width under 
the condition of CEI = VIH or CE2 = VIL. 

Auto refresh: RFSH pulse width :i! tFAP (max. ) 
Self refresh: RFSH pulse width !1:; tFAS (min. ) 

The timing parameter (tFRS) must be kept for proper device operation in the following conditions. 
• after self refresh 
• in case of .. RFSII" = .. L" after power-up 

13) The timings. teE (min.) and teE (max.). must be kept for proper device operation as follows. 

CE2 CE2 
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TC518128APl/AFl-80lV 
TC518128APlI AFl-10lV 
TC518128APl/AFl-12lV 

DATA RETENTION CHARACTERISTICS (Ta - 0 - 70°C) -
SYMBOL PARAMETER MIN. 

VOH Data Retention Supply Voltage 3.0 

VOH= 3.0V -
IOOF2 Self Refresh Current 

VOH-5.5V -
tR Recovery Time 5 

TYP. MAX. UNIT 

- 5.5 V 

40 100 pA 

100 200 pA 

- - mS 

*The falling slope of VDD must be more than 50ms in order to operate the device safely. (20msIV) 

VOO * 
4.5V 

VDD 
VOH ---------~ ~-----------------i ~----------_._--.-.-.-.- ._._._._._._.-

GND 

DATA RETENTION MODE 

tAFO_ t ••• 
VIH 

R.FSH Onsmin. tR I~ 
::ii0.2V 

GND 

11\ r\ 
ii:Voo - 0.2V 

-------., 1\--------
I 1\ 

CE2 ii: Vpo - 0.2V or CE2 ::ii 0.2V 

or 

\ II --------t- Ir-. ~-------::iiO.2V 

GND 

mii: Voo - 0.2V or m ::ii O.2V 

(Note)· OE, RJW ,AO-Al6 = Don't care 

·IDDFI is applied in l'tFSH=VIL max., "CEI=Vm min., CE2=VIL max • 

• At any state but Data Retention Mode, Auto Refresh or CE Only Refresh with 5l2cycle/8ms 
is required. 
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TIMING WAVEFORMS 

READ CYCLE 

TC518128APl/AFl-80lV 
TC518128APlI AFl-1 OlV 
TC518128APlI AFl-12lV 

VIH _--~"""--"i..~ _______ -""'--_____ ~ \1=:;:;:::=:!'t---
m VIL 

ADDRESS 

VIH -

Ol VIL -:...------:--H---+=P--------.J...\----+------

VOH-
1/01-1108 VOL-------++--+----:--~ 

VIH 
~VIL-______ ~~==~~ __________________________ ~~~ ____ ___ 

WRI'l'E CYCLE-! {TIE Fix High l 

m ~:~_ J 
~ VIH -

CE2 VIL 

Ao-A"~::_ 
t ++ 

toos 

VIH -
1/01-1108 VIL _ 

tFRS 

)f 

++ 

~ 

4 
tAHC 

ADDRESS 

4 

i 

++ 
tRHe 

tHe 
cf ~ 

"----
V--

~ 

- !lmti 

tWCH • 1\ 
~CWI. 

~ 

tosc 4 
tosw 

~ 
4 tOHW .. 

tOHC 
~ 

DATA-IN 

tFP 
tRFO 

~ : Don't care 

Note: The device can be operated with cycling "<::Er" (or CE2) pin only, provided that 
"CE2" (or "<::Er") is connected to VIH (o~ VIL) level. 
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TC518128APl/AFl-80lV 
TC518128APlI AFl-10lV 
TC518128APlI AFl-12lV 

WRITE CYCLE - 2 (em- Clock) 

VIH ---,----,j,.I+--------!l;L-------+I 
m VIL 

(5E ~:~ 
-----------H-----L~--~----~~------+r-----------

VIH -

RIW VIL -;...-.----'--l-I-----I---"I'---:--"Ft--I-I=---+t------

IN VIH -------f-I----I---t---<lD,~TA.IN I>-I------t---­r VIL-

1101-1/08 
LOUT VOH-_____ -+I--~ 

VOL-

VIH ----~d;::~~~4------------=~==l=~-
~VIL-___ _L~======!D~ ___________ ~ __ ~~_ 

WRITE CYCLE - 3 (UE Fix Low) 

VIH _----r---i.ti:======~~======:ij;~;;;;;;;~--
CIT VIL 

VIH 
eE2 VIL 

VIH :=~~3~[b~~:d 
AO- A16 VIL 

VIH -

Of VIL --------++---------------H------

VIH -

r lN VIL -------++------+-1. ...... -r--~-_:_--.,.-~ 
1101-1/08 

LOUT VOH-_____ -H_~ 

VOL-___ ~~~~~~---__ ------~==~==~~t:FP--VIH ..: 
~ VIL - ___ ..L..!!:=====~'__ _____ _ 
Note: The device can be operated with cycling "0iIT" (or CE2) pin only, provided that 

"CE2"(or ""CElli) is connected to VIH (or VIL) level. 
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READ MODIFY WRITE CYCLE 

TC518128APL/AFL-80LV 
TC518128APL/AFL-10LV 
TC518128APL/AFL-12LV 

VIH _----r--"'""'I!..tL=======~~=====::i1~~;d~--
m VIL 

V1H _------++--i.. 
OE VIL 

----~~~_H~~~---~+-~----~----~-----------
VIH -

fVW VIL _:...-__ ---' 

VIH----~~~~==~==~--~--------~~~~---
~VIL~ ____ ~~======~======~~ ______ ~~_~ ___ __ 

CE ONLY REFRESH 

m VIH 
V1L 

eE2 
V1H 
VIL 

V1H 
AO- AS VIL 

OE 
VIH -
V1L -

fVW 
VIH -
VIL -

VOH­
I/01-VOS voL-------t-t--------- OPEN -------ir--------

tFRS 

VIH----==~~~~~-----------------~==~~~--
~VIL-____ ~ ____ ~ ______________ ~ __ ~ ____ __ 

No~ : A9-A16 = Don't care ~: Don't care 

Note: The device can be operated with cycling "m" (or CE2) pin only, provided that 
" CE2 " (or "m") is connected to V IH (or V lL) level. 
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TC518128APlI AFl-80lV 
TC518128APlI AFl-10lV 
TC518128APl/AFl-12lV 

RFSH AUTO REFRESH 

VIH-rn 
VIL-

VIH_ 
eE2 

VIL-

or 

rn VIH_ 

VIL-

VIH_ 
eE2 

VIL-

RFSFi 
VIH_ 

VIL-

1/01-1/08 VOH _____________ _ 

VoL-

NOTE: UE, RIW, AO-A16 = Don't care 

SELF REFRESH 

VIH-
rn 

VIL-

VIH_ 
eE2 

VIL-

or 

rn VIH_ 

VIL-

VIH_ 
eE2 

VIL-

RFSFi 
VIH_ 

VIL-

VOH_ 

OPEN 

1/01-1108 ------------- OPEN 
VOL-

NOTE: UE, RIW, AO-A16 = Don't care 
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(IIAI 

100 

50 

IOOF. Voo Characteristics 

Typ. 

TC518128APl/AFl-80lV 
TC518128APlI AFl-1 OlV 
TC518128APl/AFL--12lV 

Ta .. 25"C 

O~ ______ ~ ______ ~ ______ ~ ______ -L_ 

2 3 4 5 6 (V) 
VDD 

IOOF. Temp. Characteristics 

(IIA) 

Typ. VOO" 3V 

20~ __ -L ______ ~ ______________ L-__ ___ 

o 25 70 ("C) 
Ta 
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TC518128APL/AFL-80LV 
TC518128APLI AFL-10LV 
TC51 Q,128APLI AFL-12LV 

Battery Back Up applicable example 

VOO 
2SAIOIS 

Zo 
3.9V 

·1 ; Ceramic condenser 
*2 : Tantalum condenser 

5000 

01 
10000 

±-{ Nlcd 
X3 
3.6V 

1 
(The large Bypass condenser is preferable, as the noise is absorbed when the power 
supply is switched.) 

·1 + ·2 
10pF 
-47pF 

O.lpF 

This circuit does not have memory protection. Therefore, rapid turn-off of the power supply must 
be avoided. Enter the Self Refresh Mode before changing to Battery Back Up Power Supply. 
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OUTLINE DRAWINGS 

(DIP32-P-600) 

32 17 

] 
16 

TC518128APLI AFl-80lV 
TC518128APLlAFl-10lV 
TC518128APLlAFl-12lV 

UNIT:mm 

. 
an -I 

...,.--,q:r<"----i- 0 

~ 

Note: Package width and length do not include mold protrusion, allowable mold protrusion is 
0.15nun. 

These outline drawings apply to: 

'rC518128APL-80LV 
TC518128APL-10LV 
TC518128APL-12L V 
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TC518128APli AFl-80lV 
TC518128APli AFl-1 OlV 
TC518128APli AFl-12lVI 

OUTLINE DRAWINGS 

(SOP32-P-450) 

1-------20.6:1:0.2 ------.-1 

"! ~ 
0 0 

+1 +I 

~ 
.... 
"! .. 
N 
~ 

• ". 0.35:!: 0.1 Ii-I 0.2s~61 
0.775TVP IIill 

"! X 

~ ~ 
- - co 

GDllDllllb~--g-j ~ ,,; 

~ 

UNIT :mm 

~ 
-
E 
0 
an .., -

Note: Package width and length do not include mold protrusion, allowable mold protrusion is 
0.15rnm. 

These outline drawings apply to: 

TC518128AFL-80LV 
TC518128AFL-I0LV 
TC518128AFL-12LV 
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131,072 WORDS X 8 81"( CMOS PSEUDO STATIC RAM 

DESCRIPTION 

The TC518128A Family is a 1M bit high-speed CMOS Pseudo-Static RAM organized as 131,072 
words by 8 bits. The TC518128A Family utilizes one transistor dynamic memory cell array 
with CMOS peripheral circuitry to achieve large capacity, high speed accesses, and low 
power requirements, using a single 5V power supply. The RFSH input allows two types of 
refresh operations: Auto Refresh and Self Refresh. The TC518128A Family has a static RAM­
like read/write functionality, which allows easy interfacing to a microprocessor. The 
TC518128A Family is pin-compatable with the 1M bit static RAM. The TC518128AFWL is offered 
in a standard 28 pin 0.525 inch width small out-line plastic flat package. 

FEATURES 

• Organization: 1M bit (131,072 word X 8bit) 
• Fast Access Time and Low Power Dissipation 

--------
TC518128AFW Family 

-85 -10 -12 

tCEA CE Access Ti me 80ns lOOns 120ns 

tOEA Of Access Time 35ns 40ns SOns 

tRC Cycle Time 130ns 160ns 190ns 

Power Dissipation 385mW 330mW 275mW 

Self Refresh Current lmAl2001JA (- L) 

• Single Power Supply: 5V±10% 
• Auto refresh uses an internal counter . 
• Self refresh uses an internal timer. 
• All inputs and outputs : TrL compatible 
• 512 refresh cycle/8ms 
• Pin Compatible: 1M SRAM (JEDEC) 
• Logic Compatible: SRAM BJW Pin 
• 32 Pin Standard Plastic PKG 

525 mil SOP 

PIN CONNECTION BLOCK DIAGRAM 

Voo 
A15 
CE2 
flJW 
All 
A8 
A9 
All 
Of 
Al0 
m 
//08 
//07 
1/06 
1/05 

GO 
o , 

-...;..;'-__ .... 1/04 

PIN NAMES 
AO-AI6 Address Inputs 

flJW Read I Write Control Input 

Of Output Enable Input 

mH Refresh Input 

CE1, CE2 Chip Enable Inputs 

1101-//08 Data Inputs I Outputs 

Voo Power 

GND Ground 
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TC518128AFW I AFWL-80 
TC518128AFW I AFWL-10 
TC518128AFW/AFWL-12. 

FUNCTION LOGIC 

m CE2 

L H 

L H 

L H 

H . 
• L 

H • 
• L 

M 

L 

• 
H 

• 
• 
• 
· 

RIW xrnr AO-AI6 

H H V· 

L H V· 

H H V· 

• L • 
• L • 
• H • 
• H • 

H High Level Input ( VIN = 6.5V - VIH min. ) 
L Low Level Input (VIN = VIL max. - -1.0V) 
* Don't care (6.5V - -1.0V) 

VOI-8 CONDITION 

OUT Read 

IN Write 

HZ CE only Refresh 

HZ AutoiSelf Refresh 

HZ AutoiSelf Refresh 

HZ Stand by 

HZ Stand by 

V* At l:TIIT falling edge (CE2 = H) or CE2 rising edge (00 = L), all address inputs 
are ",IN ", and at the other condition, the address input are ... ". 

HZ ... High hnpedance 

ABSOLUTE MAXIMUM RATINGS 

SYMBOL ITEM RATING UNITS NOTE 

V/N Input Voltage -1.0-7.0 V 

VOUT Output Voltage -1.0-7.0 V 

Voo Power Supply Voltage -1.0-7.0 V 

TOPR Operating Temperature 0-70 ·C 

.;. 55-150 
1 

TSTG Storage Temperature ·C 

TSOLOER Soldering Temperature' Time 260'10 *C. sec 

Po Power Dissipation 600 mW 

lOUT Short Circuit Output Current 50 mA 

D.C. RECOMMENDED OPERATING CONDITIONS (Ta = 0 - 70°C) 

SYMBOL PARAMETER MIN. TYP. MAX. UNIT. NOTE 

Voo Power Supply Voltage 4.5 5.0 5.5 V 

VIH Input High Voltage 2.4 - 6.5 V 2 

VIL Input Low Voltage -1.0 - 0.8 V 
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D.C. ELECTRICAL CHARACTERISTICS (VOO = SV ± 10%, Ta = 0-70oq 

SYMBOL PARAMETER PERIOD MIN. 

Operating Current 130ns -
1000 (Average Power Supply Operating Current) 160ns -

m, CE2, Address cycling: tRC = tRC min. 190ns -
Standby Current TCS1812BAFW -

10051 m = VIH or CE2 = Vil 

RFSH.; VIH TCS1812BAFWl -
Standby Current TC51B12BAFW -

"10052 m = Voo - 0.2V or CE2 = 0.2V, 

~= Voo - 0.2V TC51812BAFWL -
Self Refresh Current TC51812BAFW -

100F1 m = VIH or CE2 = VIL, 

RFSH = VIL TC518128AFWL -
Self Refresh Current TC518128AFW -

"loOF2 m = Voo - 0.2V or CE2 = 0.2V, 

1iFSA = 0.2V TC51812BAFWL -
II(L) 

Input leakage Current 
-10 

OV S VIN S Voo, All other Inputs not under test = OV 

Output leakage Current 

10(L) Output Disable (m " VIH or CE2 " VIL or M " VIH or RIW = Vu.l, -10 

OV S VOUTS Voo 

VOH 
Output High level 

2.4 
10H = -SmA 

VOL 
Output low level -10L = 4.2mA 

TC518128AFW I AFWL-80 
TC518128AFW I AFWL-1 0 
TC518128AFW IAFWL-12 

TYP. MAX. UNITS NOTES 

50 70 

40 60 rnA 3.4 

35 50 

- 2 
rnA 

- 1 

- 1 rnA 

100 200 IlA 

- 2 
rnA 

- 1 

- 1 rnA 

100 200 IlA 

- 10 IlA 

- 10 IlA 

- - V 

- 0.4 V 

Note·) In standby mode and self refresh with mIT ii'; VDD - O.2V. these specification limits 
are guaranteed under the condition of CE2'ji'; VDD - O.2V. or CE2;:a; O.2V. 

CAPACITANCE (VOO = SV, f = 1MHz, Ta = 25°C) 

SYMBOL PARAMETER MIN. MAX. UNIT 

CI1 Input Capacitance (AO - A 16 ) - 5 pF 

CI2 Input Capacitance (m, CE2, M, RIW, ~) - 7 pF 

CIO Input I Output Capacitance - 7 pF 

Note) This parameter is periodically sampled and is not 100% tested. 
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TC518128AFW / AFWL-80 
TC518128AFW / AFWL-1 0 
TC518128AFW / AFWL-12 

ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS 

(VOO = SV±10%, Ta= 0-70°C)(NOTES: 5,6,7,8) 

-80 -10 -12 
SYM~Ol PARAMETER 

MIN. MAX. MIN. MAX. MIN. MAX. 
UNITS 

tRC Random Read, Write Cycle Time 130 - 160 - 190 - ns 

tRMW Read Modify Write Cycle Time 195 - 235 - 280 - ns 

tCE CE Pulse Width 80 10,000 100 10,000 120 10,000 ns 

tp CE Precharge Time 40 ..; 50 - 60 - ns 

tCEA CE Access Time - 80 - 100 ' - 120 ns 

tOEA M Access Time - 35 - 40 - 50 ns 

tClZ CE to Output in Low-Z 30 - 30 - 30 - ns 

tolZ M to Output In Low-Z 0 - 0 - 0 - ns 

twLZ Output Active from End of Write 0 - 0 - 0 - ns 

kHZ Chip Disable to Output in High-Z 0 25 0 30 0 35 ns 

tOHZ M Disable to Output in High-Z 0 25 0 30 0 35 ns 

tWHZ Write Enable to Output in High-Z 0 25 0 30 0 35 ns 

toos ~ Output Disable Set-Up Time 0 - 0 - 0 - ns 

tooA M Output Disable Hold Time 10 - 10 - 10 - ns 

tRCS Read Command Set-Up Time 0 - 0 - 0 - ns 

tRCH Read Command Hold Time 0 - 0 - 0 - ns 

twp Write Pulse Width 60 - 70 - 85 - ns 

tweH Write Command Hold Time 60 10,000 70 10,000 85 10,000 ns 

tewL Write Command to CE Lead Time 60 10,000 70 10,000 85 10,000 ns 

tosw Data Set-Up Time from RIW 30 - 35 - 45 - ns 

tose Data Set-Up Time from CE 30 - 35 - 45 - ns 

tOHW Data Hold Time from RIW 0 - 0 - 0 - ns 

tOHe Data Hold Time from CE 0 - 0 - 0 - ns 

tAse Address Set-Up Time 0 - 0 - 0 - ns 

tAHC Address Hold Time 20 - 25 - 30 - ns 

tRHe RfSH Command Hold Time 15 - 15 - 15 - ns 

tFC Auto Refresh Cycle Time 130 - 160 - 190 - ns 

tRFO lIFSR Delay Time from CE 40 - 50 - 60 - ns 

tFAP lIFSR Pulse Width (Auto Refresh) 30 8,000 30 8,000 30 8,000 ns 

tFP lIFSR Precharge Time 30 - 30 - 30 - ns 

tFAS lIFSR Pulse Width (Self Refresh) 8,000 - 8,000 - 8,000 - ns 

tFRS 
CE Delay Time from ltKR 

160 - 190 225 
(Self Refresh) - - ns 

tREF Refresh Period (512 cycle, AO-A8) - 8 - 8 - 8 ms 

tr Tr;msition Time (Rise and Fall) 3 50 3 50 3 SO ns 
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NOTES: 

TC518128AFW I AFWL-80 
TC518128AFW I AFWL-1 0 
TC518128AFW I AFWL-12 

1) Stress greater than those listed under .. Absolute Maximum Ratings" may cause permanent 
damage to the device. 

2) All voltage are referenced to GND. 

3) 1000 depends on cycle rate. 

4) 1000 depends on output loading. Specified values are obtained with the output open. 

5) An initial pause of 100l1s with high eEl or low CE2 is required after power-up. before proper 
device operation is achieved. 

6) AC measurements asuume t'r = 5ns. 

7) Timing reference level 

Input Level 

Input Reference Level 

VIII = 2.6V 
VIL= 0.6V 
VIII = 2.4V 

VIL= O.BV 

INPUT 2.6V~ 

O.
6V==P== 

OUTPUT 

Output Reference Level: Vou= 2.2V 

VOL = O.BV 

INPUT REFERENCE OUTPUT REFERENCE 
LEVEL LEVEL 

B) Measured with a load equivalent to 2 TIL loads and 100pF. 

9) tcllZ. tollZ. tWHZ define the time at which the output achieves the open circuit condition and is 
not referenced to output voltage levels. 

10) In write cyc~es. the input data is latched at the earlier of RJW or mIT rising edge and eE2 falling 
edge. Therefore the input data must be valid during set-up time (tosw or tosc) and hold time 
(toHW or tOHC). 

11) All address inputs are latched at the falling edge of CEI and the rising edge of eE2. Therefore 
nil address inputs must be valid during tASC and tAHC. 

12) Two refresh operation - auto refresh and self refresh are defined by the RFSH pulse width under 
the condition of CEI = ViH or eE2 = VIL. 

Auto refresh: l'fil'SH pulse width ~ tFAP ( max.) 
Self refresh: RFSH pulse width ~ tFAS ( min. ) 

The timing parameter (tFRS) must be kept for proper device operation in the following conditions. 
• after self refresh 

• in case of .. mIr" = .. L" after power-up 

13) The timings, tCE (min.) and tCE (max.), must be kept for proper device operation as follows. 

CE2 CE2 
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TC518128AFW I AFWL-80 
TC518128AFW I AFWL-1 0 
TC518128AFW/AFWL-12 

TIMING WAVEFORMS 

READ CYCLE 

ADDRESS 

VOH-
1101-1108 vOL-------+-I----l---=---~ 

VIH -
~VIL-~ _____ ~====~~ ________________________ ~~~~ ____ __ 

wRl'i'E CYCLE-! (UE Fix High) 

VIH -
1101-1108 VIL _ 

tDPS 

)f 
"I 
'i 

.-.. ~ -tWCH 1\ 
1CWL 

~ 

tpsc 
tpsw tpHW 

tpHC .-.. 
DATA-IN 

tFRS tRHC 
'tFP 

lRFP 
~ ~ ~ ~:~ _------'.3~tFP~t _---==---L.:..rsL--

~ : Don't care 

Note: The device can be operated with cycling "m" (or CE2) pin only, provided that 
"CE2"(or "m") is connected to VIH (or VIL) level. 
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TC518128AFW / AFWL-80 
TC518128AFW / AFWL-1 0 
TC518128AFW / AFWL-12 

WRITE CYCLE - 2 (em Clock) 

VIH _----r---i.~------~~----=====~;!!;;~--
m VIL 

VIH -------IH----±r--------,r--_t_-t------
~ VIL-------IH---~-~~--~~~--_t_+_-----

VIH -

R/W VIL ---------I:....--I-+----+-4---:-~--+r:::::'---H------

VIH - 1>+ _____ -+ ___ _ 
liN VIL _------I-+----+--t:::-::r.~I':.A~r~.I~+I'I'.::'!I~--T""'"1~ 

1/01-1/08 
LOUT VOH-_____ -H_~ 

VOL-

VIH _-----:J#~~~4_-----------=~=3~:.....-
~VIL-___ _L~======~~ _________________ ~ ____ ~ __ _ 

WRITE CYCLE - 3 (nE' Fix Low) 

VIH -----r--""""II..ti:======~~======:i~;!!;;;a.---m VIL 

OJ: ~:~:::: 
~--------~------------------------~H----------

VIH -----~~*4~==~~~~:;=1J.J;.~..:-=..::-=-=-=-=~-++----------
R/W V1L --:-------I:....--I-+-----4---:-~--=---H------

VIH -
liN VIL --------f-+------f--11~~r~~IF-_--__._.....,....tr 

1/01-1/08 
LOUT VOH-_____ -I-I-~ 

VOL-

VIH ------:~~~~4_-------------~~=~F~-
~ VIL - ___ _L~====!D~ ______ _ 
Note: The device can be operated with cycling "m" (or CE2) pin only, provided that 

"CE2"(or "CEr") is connected to VIH (or VIL) level. 
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TC518128AFW I AFWL-80 
TC518128AFW I AFW L....: 1 0 
TC518128AFW I AFWL-12 

READ MODIFY WRITE CYCLE 

VIH 
OE VIL 

------~~~++--~~------~--~----~-----+~-----------

VIH ...:-----...:;:~~:!==~=;t!...----4_----------------~~~::::.-----
~VIL-_______ ~~==============~~ ____________ ~~ __ ~ ____ ___ 

CE ONLY REFRESH 

CIT 
VIH 
V1L 

VIH 
eE2 VIL 

AO- A8 
VIH 
VIL 

OE 
VIH 
VIL 

VIH -
RJW VIL -

VOH-
1/01-1/08 VOL- OPEN -----------1----------

VIH...:-----==~~~==~--------------------------~==~~~---
~VIL-_____ ~ ____ ~ _____________________ ~ __ ~~ __ ___ 

Note,: A9 - Al6 = Don't care ~: Don't care 

Note: The device can be operated with cycling" m" (or CE2) pin only, provided that 
"CE2 "( or "m") is connected to VIlI (or VIL) level. 
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RFSH AUTO REFRESH 

VIH-
m 

VIL-

VIH_ 
eE2 

VIL-

or 

m 
VIH_ 

VIL-

VIH_ 
eE2 

VIL-

RFSFi 
VIH_ 

VIL-

1/01-1/08 VOH_ 
VOL- ------------- OPEN 

NOTE: DE, RiW, AO-A16 = Don't care 

SELF REFRESH 

VIH-m 
VIL-

VIH_ 
eE2 

VIL-

or 

CIT 
VIH_ 

VIL-

VIH_ 
eE2 

VIL-

RFSFi 
VIH_ 

VIL-

VOH 
1/01-1/08 - ------------- OPEN 

VOL-

NOTE: DE, RiW, AO-A16 = Don't care 
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TC518128AFW IAFWL-80 
TC518128AFW I AFWL-1 0 
TC518128AFW I AFWL-12 

OUTLINE DRAWINGS 

(SOP32-P-525 ) 

1-------20.6±O.2 ------1 
32 17 1 __ -:-

"! '" 
0 0 

+1 +1 ... '" -0 .; - -

O.775TYP ~ 

N 
. X 

~ ~ 
-., -co 

~ Id 1d1rJJ1] Id ---u:::um [] rx1 N N 

~ 

~ : 
+1 
en -
o 
OIS!~J.fW 

O.B:tO.2 

.lJl.flt: mm 

-
E 
III 
N 

'" -

Note: Package width and length do not include mold protrusion, allowable mold protrusion is 
O.15mm. 
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131,072 WORDS X 8 BIT CMOS PSEUDO STATIC RAM 

DESCRIPTION 

The TC518128A-LV Family is a 1M bit high-speed CMOS Pseudo-Static RAM organized as 131,072 
words by 8 bits. The TC518128A-LV Family utilizes one transistor dynamic memory cell array 
with CMOS peripheral circuitry to achieve large capacity, high speed accesses, and low 
power requirements, using a single 5V power supply. The TC518128A-LV Family offers 3V data 
retention capability for battery back-up applications. The RFSH input allows two types of 
refresh operations: Auto Refresh and Self Refresh. The TC518128A-LV Family has a static 
RAM-like read/write functionality, which allows easy interfacing to a microprocessor. The 
TC518128AFWL-LV Family is pin-compatable with the 1M bit static RAM. The TC518128AFWL-LV 
is offered in a standard 28 pin 0.525 inch width small out-line plastic flat package. 

FEATURES 

• Organization: 1M bit ( 131,072 word X Sbit) 
• Fast Access Time and Low Power Dissipation • Single Power Supply: 5V±10'lb 

-------- TC518128AFW Family 

-80 -10 -12 

tCEA CE Access Time 80ns lOOns 120ns 
toEA DE Access Time 35ns 40ns SOns 
tRC Cycle Time 130ns 160ns 190n5 
Power Dissipation 38SmW 330mW 27SmW 

IS.5V 20011A 
Self Refresh Current 13.0V 1001lA 

• Data Retention Supply Voltage: 3.0V - 5.5V 
• Auto refresh uses an internal counter. 
• Self refresh uses an internal timer. 
• All inputs and outputs : TTL compatible 
• 512 refresh cycle ISms 
• Pin Compatible: 1M SRAM (JEDEC) 
• Logic Compatible: SRAM RIW Pin 
• 32 Pin Standard Plastic 525 mil SOP 

PIN CONNECTION, BLOCK DIAGRAM 
(TOP VIEW) 

Voo 
AI5 
CE2 
R/W 
AI3 
A8 
A9 
All 
M 
AIO 
m 
1108 
1107 
1/06 
1/05 

-=:......_..:..:...1104 

AO-A16 Address InpuU 
RIW Read I Write Control Input 
DE Output Enable Input 

mH Refresh Input 
m,CE2 Chip Enable InpuU 

1101-1108 Data Inputs I Outpuu 

Voo Power 
GNO Ground 
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TC518128AFWl-80lV, TC518128AFWl-1 OlV 
TC518128AFWl-12LV 

FUNCTION LOGIC 

m CE2 m RIW mR AO-AI6 V01-S 

L H L H H V· OUT 

L H • L H V· IN 

L H H H H V· HZ 

H . · • L · HZ· . L · • L • HZ 

H . · · H • HZ 

• L · • H · HZ 

H High Level Input (VIN = 6.5V - VIH min. ) 
L Low Level Input (VIN = VIL max. - -l.OV) 
• Don't care (6.5V - -l.OV) 

CONDITION 

Read 

Write 

CE only Refresh 

AutolSelf Refresh 

AutolSelf Refresh 

Stand by 

Stand by 

V· At 'OET falling edge (CE2 = H) or CE2 rising edge (tmI = L), all address inputs 
are" IN ", and at the other condition, the address iI)-put are"· ". 

HZ .. , High Impedance 

ABSOLUTE MAXIMUM RATINGS 

SYMBOL ITEM RATING UNITS NOTE 

VIN Input Voltage -1.0-7.0 V 

VOUT Output Voltage -1.0-7.0 V 

Voo Power SUpply Voltage -1.0-7.0 V 

TOPR Operating Temperature 0-70 ·C 
1 

TSTG Storage Temperature -55-150 'C 

TSOlOER Soldering Temperature • Time 260'10 ·C • sec 

Po Power Dinipation 600 mW 

lOUT Short Circuit Output Current 50 mA I. 

D.C. RECOMMENDED OPERATING CONDITIONS (Ta = 0 -70·C) 

SYMBOL PARAMETER MIN. TYP. MAX. UNIT. NOTE 

Voo Power Supply Voltage 4.5 5.0 5.5 V 

VIH Input High Voltage 2.4 - 6.5 V 2 

Vil Input Low Voltage -1.0 - O.S V 
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TC518128AFWl-80lV, TC518128AFWl-1 OlV 
TC518128AFWl-12lV 

D.C. ELECTRICAL CHARACTERISTICS (VOO = 5V ± 10%, Ta = 0-70°e) 

SYMBOL PARAMETER PERIOD MIN. TYP. MAX. UNITS NOTES 

Operating Current 130ns - 50 70 

1000 (Average Power Supply Operating Current) 160ns - 40 60 mA 3,4 

m, C E2, Address cycling: t...c = tRC min. 190ns - 35 50 

10051 
Standby Current, m a V,H or CE2 .. V,L 

1 mA 
~=V'H - -

"10052 
Standby Current, m = Voo - 0.2V or i;;E2 = 0.2V 

100 200 !IA RFm = Voo - 0.2V -

100F1 
Self Refresh Current, m = VIH or CE2 = VIL 

1 mA 
J{tSFi = VIL - -

"Ioou 
Self Refresh Current, m = Voo - 0.2V or CE2 = 0.2V 

100 200 !IA Rrn=i = 0.2V -

I,(L) 
Input Leakage Current 

-10 10 !IA OV:ii VIN :ii Voo, All other Inputs not under test = OV 
-

Output Leakage Current 

.IO(L) Output Disable (m = V'H or CE2 = V,L or N = V,H or RIW=V,L), -10 - 10 !IA 
OV:ii Vour:ii Voo 

VOH 
Output High Level 

2.4 V 
(lOH = -SmA) - -

VOL 
Output Low Level 

0.4 V 
(lOL = 4.2mA) - -

Note·) In standby mode and self refresh with rnfi i5: Voo - O.2V, these specification limits 
are guaranteed under the condition of CE2 i5: Voo - O.2V. or CE2 =0 O.2V. 

CAPACITANCE (Voo = 5V, f = 1MHz, Ta = 25°C) 

SYMBOL PARAMETER MIN. MAX. UNIT 

CI1 Input Capacitance (AO - A 16 ) - 5 pF 

C'2 Input Capacitance (m, CE2, N, RIW, mi1) - 7 pF 

C'O Input I Output Capacitance - 7 pF 

Note) This parameter is periodically sampled and is not 100% tested. 
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TC518128AFWl-80lV, TC518128AFWl-1 OlV 
TC518128AFWl-12lV 

ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS 

(VOO = 5V±10%, Ta= 0-70°C)(NOTES: 5,6,7,8) 

-80 -10 -12 
SYMBOL PARAMETER 

MIN. MAX. MIN. MAX. MIN. MAX. 
UNITS 

tftC Random Read, Write Cycle Time 130 - 160 - 190 - ns 

tRMW Read Modify Write Cycle Time 195 - 235 - 280 - ns 

teE CE Pulse Width 80 10,000 100 10,000 120 10,000 ns 

tp CE Precharge Time 40 - 50 - 60 - ns 

tCEA CE Access Time - 80 - 100 - 120 ns 

toEA M Access Time - 35 - 40 - 50 ns 

tcLZ CE to Output in Low-Z 30 - 30 - 30 - ns 

taLZ M to Output in Low-Z 0 - 0 - 0 - ns 

tWlZ Output Active from End of Write 0 - 0 - 0 - ns 

tCHZ Chip Disable to Output in High-Z 0 25 0 30 0 35 ns 

taHZ M Disable to Output in High-Z 0 25 0 30 0 35 ns 

tWHZ Write Enable to Output In Hlgh-Z 0 25 0 30 0 35 ns 

toos M Output Disable Set-Up Time 0 - 0 - 0 - ns 

taOH M Output Disable Hold Time 10 - 10 - 10 - ns 

tRes Read Command Set-Up Time ,0 - 0 - 0 - ns 

tReH Read Command Hold Time 0 - 0 - 0 - ns 

twp Write Pulse Width 60 - 70 - 85 - ns 

tweH Write Command Hold Time 60 10,000 70 10,000 85 10,000 n5 

tCWL Write Command to CE Lead Time 60 10,000 70 10,000 85 10,000 n5 

tosw Data Set-Up Time from PJW 30 - 35 - 45 - ns 

tose Data Set-Up Time from CE 30 - 35 - 45 - n5 

tOHW Data Hold Time from PJW 0 - 0 - 0 - ns 

tOHe Data Hold Time from CE; 0 - 0 - 0 - ns 

tAse Address Set-Up Time 0 - 0 - 0 - ns 

tAHe Address Hold Time 20 - 25 - 30 - ns 

tRHC JtF3'R Command Hold Time 15 - 15 - 15 - ns 

tFC Auto Refresh Cycle Time 130 - 160 - 190 - ns 

tRFO ~ Delay Time from CE 40 - 50 - 60 - ns 

tFAP ~ Pulse Width (Auto Refresh) 30 8,000 30 8,000 30 8,000 ns 

tFP ~ Precharge Time 30 - 30 - 30 - ns 

tFAS iifSFj Pulse Width (Self Refresh) 8,000 - 8,000 - 8,000 - ns 

tFRS 
CE Delay Time from 'RFm 

160 - 190 225 
(Self Refresh) - - ns 

tREF Refresh Period (512 cycle, AO-A8) - 8 - 8 - 8 ms 

tT Transition Time (Rise and Fall) 3 50 3 50 3 50 ns 
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TC518128AFWl-80lV, TC518128AFWl-1 OlV 
TC518128AFWl-12lV 

NOTES: 

1) Stress greater than those listed under II Absolute Maximum Ratings" may cause permanent 
damage to the device. 

2) All voltage are referenced to GND. 

3) IDDO depends on cycle rate. 

4) IDDO depends on output loading. Specified values are obtained with the output open. 

5) An initial pause of lOOps with high ~ or'low CE2 is required after power-up, before proper 
device operation is achieved. 

6) AC measurements assume tT = 5ns. 

7) Timing reference level 

Input Level 

Input Reference Level 

VIH = 2.6V 
VIL= 0.6V 
VIH = 2.4V 

INPUT 2.&V~ 
O.&V~ 

OUTPUT VIL= 0.8V 
Output Reference Level: VOH= 2.2V 

VOL = 0.8V 

INPUT REFERENCE OUTPUT REFERENCE 
LEVEL LEVEL 

8) Measured with a load equivalent to 2 TTL loads and 100pF. 

9) tCHZ, tOHZ, tWHZ define the time at which the output achieves the open circuit condition and is 
not referenced to output voltage levels. 

10) In write cycles, the input data is latched at the earlier of RJW or 'CEI rising edge and CE2 falling 
edge. Therefore the input data must be valid during set-up time (tosw or toSC) and hold time 
(toHW or tOHC). 

11) All address inputs are latched at the falling edge of ~ and the rising edge of CE2. Therefore 
all address inputs must be valid during tASC and tAHC. 

12) Two refresh operation - auto refresh and self refresh are defined by the mH pulse width under 
the condition of"CiIT = VIH or CE2 = VIL. 

Auto refresh: ~ pulse width ;;;; tFAP (max. ) 
Self refresh: m:'SII pulse width ~ tFAS ( min. ) 

The timing parameter (tFRS) must be kept for proper device operation in the following conditions. 
• after self refresh 
• in case of" mH" = .. L" after power-up 

13) The timings, tCE (min.) and TCE (max.), must be kept for proper device operation as follows. 

CE2 CE2 
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TC518128AFWl-80lV, TC518128AFWl-1 OlV 
TC518128AFWl-12lV 

DATA RETENTION CHARACTERISTICS (Ta - 0 - 70°C) -
SYMBOL PARAMETER MIN. TYP. 

VOH Data Retention Supply Voltage 3.0 -
VOH= 3.0V - 40 

IOOF2 Self Refresh Current 
VOH= 5.5V - 100 

ta Recovery Time S -

MAX. UNIT 

5.5 V 

100 pA 

200 pA 

- niS 

·The falling slope of VDD must be more than 50ms in order to operate- the device safely, (20mslV) 

Voo • 
4.SV 

VDD 
VOH ---------~ ,-----------------, ~-----------.-._._._.-.- .-.-._._.-.-.-

GND 

DATA RETENTION MODE 

tRFO. t ••• 
VIH 

RFSH ~ Onsmin. tR ~ 
:50.2V 

GND 

Ir-\ ,..--, 
il:Voo - O.2V 

-------., \'--------
I \ 

CE:Z iI: Voo - 0.2V or CE2 :5 0.2V 

or 

\ / 
-------- r--

:50.2V I~ '--------
GND 

mil: VOO - 0.2V or m:5 0.2V 

(Note)· ~,RIW ,AO-A16= Don'tcare 

• IDDFl is applied in WSR = V lL max. , 'OEI = V 1H min., CE2 = V lL max . 

• ~t any. state but Data Retention Mode, Auto Refresh or CE Only Refresh with 512cycle 18ms 
IS required, 
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TC518128AFWl-80lV, TC518128AFWl-1 OlV 
TC518128AFWl-12lV 

TIMING WAVEFORMS 

READ CYCLE 

VIH _---r---i.rL:======~::=====::i~~;;;;;~--
rn VIL 

eE2 VIL 
---~---'f'" 

VIH _----.....;..--1-+---\1.. 
~ VIL 

------~4----4~---------~~---~------

VIH _~----Ir--+-f----I-+---------+-----+-..I-----

RIW VIL -~ __ ....J 

VOH-
1/01-1/08 VOL_------+-t---+-~---< 

VIH ----==::j;~~::;1;:==~==::!!.--------~::!j===----
~VIL-____ ~~==~~ _____________ L:~~ ____ __ 

WRITE CYCLE-! (DE Fix High) 

eE2 VIL 
---~---1f" 

VIH _------++----..I+------;::-~:l.nIo.-_tJr===t~-----­
RIW VIL 

-------H--~~--~----~~----~---------

VIH -
V01-V08 VIL _------+-f---------~ 

~-------~~-Jr 

VIH _--~~:::±~Lh:i~~=-------------=:::tt~~==--
liJ!SR VIL - _____ .L1:.==~L ___________ ~_-----L---=L----

~ : Don't care 

Note: The device can be operated with cycling "~" (or CE2) pin only. provided that 
.. CE2 " ( or "~") is connected to V IH (or V IL) level. 
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TC518128AFWL-80LV, TC518128AFWL.;..10lV 
TC518128AFWL-12LV 

WRITE CYCLE - 2 ('OE Clock) 

VIH _------I+----ll..--------M~--_++_-----
C5! VIL 

-----------H----~r---~----~~------+r----------
VIH _~-~:=:~:iJ~~=::!=:=:;~=;:==~1_J~~~t_=-=-=-=-=-:t_+_----­

RIW VIL -~----£-l1r--I-I-"j;::ft;:=:::p~==;tt:_-----
VIH -
VIL _------HI----+---+---<lDJ~TA.,IN I>-+_-----t----

V01-V08 
LOUT VOH-______ -HI--~ 

VOL-

VIH 
RFSHVIL-___ _L~======~~ ____________ ~~ ___ ~ __ 

WRITE CYCLE - 3 ('OE Fix Low) 

VIH _----r---,l...ti:======~;::======:::i;;~;;;a.---
rn VIL 

eE2 

~ VIH-

V1L -~-----HI---------------I+------

IN VIH -------HI------I---<lDJ~TA.,IN 1>-______ &-__ _ r VIL­
I/01-V08 

LOUT VOH-_____ -HI-~~ 
VOL-

VIH ...: ___ ~~~~~~----------~~~==~~tF:P--
~VIL-___ _L~======~~ _______ ~~---~~---~--
Note: The device can be operated with cycling "mrr" (or CE2) pin only, provided that 

" CE2 .. (or "<TIfl"") is connected to V IH (or V IL) level. 
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TC518128AFWL-80LV, TC518128AFWL-1 OLV 
TC518128AFVVL-12LV 

READ MODIFY WRITE CYCLE 

m ~:~ 
----~~~-H--~~----~+-~----~----+r----------

VIH _:----=;;;=#;;:tj.-l---+-I------h. 1+-7~loWo;ii==~-------
I!JW VIL -;""-' __ ...J 

VIH----~~~~==~=~--~-------~~~~~----
~VIL - _______ ~~==============~~ ___________ ~~~~ __ ___ 

CE ONLY REFRESH 

m 

CE2 

VIH -. 
AO - AS VIL _ ADDRESS 

m VIH 
VIL -

I!JW 
VIH 
V1L -

VIH 
~VIL 

taDS 

if 
tAr. I 

.if 

tFRS 

7 
/ 

Note: A9-A16 = Don't care 

~ 
tFP c"" '\ 

tRC 
• to t 

tCE 

l~ 
1\ 

tRCH .1 

~ 

OPEN 

,~ tRFD 

)i \. 
~: Don't care 

Note: The device can be operated with cycling .. 'OlIT" (or CE2) pin only, provided that 
" CE2 .. (or "'CEr") is connected to VIH (or VIL) level. 
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TC518128AFWL-80LV, TC518128AFWL;....10LV 
TC518128AFVVL-12LV 

RFSH AUTO REFRESH 

VIH-
tEl" 

VIL-

VIH_ 
eE2 

VIL-

or 

tEl" 
VIH_ 

VIL-

VIH_ 
eE2 

VIL-

mH 
VIH_ 

VIL-

V01-I/08 VOH _____________ _ 

VOL- OPEN 

NOTE: 'OE", RJW, AO-A16 = Don't care 

SELF REFRESH 

VIH-
tEl" 

VIL-

VIH_ 
eE2 

VIL-

or 

tEl" 
VIH_ 

VIL-

VIH_ 
eE2 

VIL -

1\rnl 
VIH_ 

VIL-

VOH_ 
V01-I/08 ------------- OPEN 

VOL-

NOTE: 'OE", RJW, AO-A16 = Don't care 
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(IIA) 

100 

50 

TC518128AFWl-80lV, TC518128AFWl-1 OlV 
TC518128AFWl-12lV 

IOOF2 VOD Characteristics 

Typ. Ta= 2S"C 

o~ ____ ~~ ____ ~ ______ ~ ______ ~ __ 

2 3 4 5 6 (V) 
VDD 

IODF2 Temp. Characteristics 

Typ. VDD= 3V 

40 

20~ __ ~ ______ ~ ____________ ~ ____ __ 

o 25 70 (OC) 
'Ta 
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TC518128AFWL-BOLV, TC518128AFWL;...;.1 OLV 
TC518128AFWL-12LV 

Battery Back Up applicable example 

2SA1015 
r-------~r-~----------~--~~ 

ZD 
3.9V 

., : Ceramic condenser 
*2: Tantalum condenser 

5000 

01 
10000 

systei 
Nicd -I-

~:v I 
(The large Bypass condenser Is preferable, as the noise is absorbed when the power 
supply is switched.l 

., 
0.11lF 

+ ·2 
10llF 
- 471lF 

This circuit does not have memory protection. Therefore, rapid turn off of the power supply must be 
avoided. Enter the Self Refresh Mode before changing to Battery Back Up Power Supply. 
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TC518128AFWL-80LV, TC518128AFWL-1 OLV 
TC518128AFWL-12LV 

OUTLINE DRAWINGS 

(SOP32-P-525 ) 

1------20.6tO.2 ------1 

O.77STYP §] 
.1I. 0.HO.! 1*1 o.2s~i 

"! ~ 
CI CI 

+I +I 

"': '" -CI .t - -

M 
.; X 
+I ~ 

r--------------~-.-~-t---g g rJ1Ul g Q1I1] g g g ~,.; ,.; 

~ : 
+I ... -.; 

JIlilt: mm 

m 
-
E 
on 
N 
on -

O.stO.2 

Note: Package width and length do not include mold protrusion, allowable mold protrusion is 
O.15mm. 
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131,072 WORDS X 8 BIT CMOS PSEUDO STATIC RAM 

DESCRIPTION 
The TC518129A FamiLy is a 1M bit high-speed CMOS Pseudo-Static RAM organized as 131,072 
words by 8 bits. The TC518129A FamiLy utiLizes one transistor dynamic memory ceLL array 
with CMOS peripheraL circuitry to achieve Large capacity, high speed accesses, and Low 
power requirements, using a singLe 5V power suppLy. The RFSH input allows two types of 
refresh operations: Auto Refresh and SeLf Refresh. The TC518129A FamiLy has a static RAM­
like write functionaLity, which aLLows easy interfacing to a microprocessor. The TC518129A 
Fami Ly is pin-compatabLe with the 1M bit static RAM. The TC518129AP is offered in a 
standard 28 pin 0.6 inch and 0.3 inch width pLastic OIP. The TC518129AF is offered in a 
standard 28 pin 0.450 inch width smaLL out-Line pLastic fLat package. 

FEATURES 
• Organization: 1M bit ( 131,072 word X Sbit) • Single Power Supply: 5V±10% 
• Fast Access Time and Low Power Dissipation • Auto refresh uses an internal counter . 

TC518129AP Family • Self refresh uses an intel'!lal timer. ------- -80 -10 -12 • All inputs and outputs : TIL compatible 

tCEA cr Access Time 80ns lOOns 120ns 

toEA m Access Time 35ns 40ns SOns 

tRC Cycle Time 130ns 160ns 190ns 

Power Dissipation 385mW 330mW 275mW 

Self Refresh Current 1 mAl200pA ( - L) 

• CS standby cycle is available 
• 512 refresh cycle 18ms 
• Pin Compatible: 1M SRAM (JEDEC) 
• Logic Compatible: SRAM RJW Pin 
• 32 Pin Standard Plastic PKG 

AP/APL 600 mil DIP 
ASP/ASPL 300 mil DIP 
AF/AFL 450 mil SOP 

PIN CONNECTION BLOCK DIAGRAM 

Voo 
AIS 
CS 
R/W 
AI3 
A8 
A9 
All 
m 
AIO 
~ 
V08 
1/07 
V06 
1/05 

"l.:.::......_....;.;..r V04 

PIN NAMES 
AO-AI6 Apdress Inputs 

R/W Read I Write Control Input 

m Output Enable Input 
iimT Refresh Input 

COLUMN 
DECODER 

R 

... 
::I .... 
Go co ....... 
8", 8 

III « .... ....... 
«::I 
Om 

CS Chip select Input m o __ ~'Jr---------------------~ 
1/01,-V08 Data Inpuu I Outputs 

Voo Power R/Wo----..;:I~ 

GND Ground 
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TC518129AP/ASP/AFIAPL/ASPL/AFL-BO 
TC518129AP I ASP I AFt APLI ASPLI AFL-1 0 
TC518129AP I ASP I AF I APLI ASPLI AFL--12 

FUNCTION LOGIC 

~ cs M R/W mR , H L H H 

I H • L H 

I H H H H 

L L • • • 
H . * · L 

H • • • H 

AO-AI6 

V· 

V· 

V· 

• 
· 
• 

H High Level Input (VIN = 6.5V - VIR min. ) 
L ... Low Level Input (VIN = VIL max. - -l.OV) 
* ... Don't care (6.5V - -1.0V) 

1101-8 CONDITION 

OUT Read 

IN Write 

HZ t[ only Refresh 

HZ CS standby 

HZ AutoiSelf Refresh 

HZ Stand by 

V* ... At 'CE falling edge, all address inputs are .. IN ", and at the other condition, the 
address input are ... ". 

HZ ... High Impedance 

ABSOLUTE MAXIMUM RATINGS 

SYMBOL ITEM RATING UNITS NOTE 

VIN Input Voltage -1.0-7.0 V 

VOUT Output Voltage -1.0-7.0 V 

Voo Power Supply Voltage -1.0-7.0 V 

TOPR Operating Temperature 0-70 'C 
1 

TSTG Storage Temperature -55-150 'C 

TSOLOER Soldering Temperature' Time 260'10 ·C·sec 

Po Power Dissipation 600 mW 

lOUT Short Circuit Output Current 50 mA 

D.C. RECOMMENDED OPERATING CONDITIONS (Ta = 0 - 70°C) 

SYMBOL PARAMETER MIN. TYP. MAX. UNIT. NOTE 

Voo Power Supply Voltage 4.5 5.0 5.S V 

VIH Input High Voltage 2.4 - 6.S V 2 

VIL Input Low Voltage -1.0 - 0.8 V 
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TC518129AP I ASP I AF I APLI ASPLI AFL-80 
TC518129AP I ASP I AF I APLI ASPLI AFL-10 
TC518129AP I ASP I AF I APLI ASPLI AFL-12 

D.C. ELECTRICAL CHARACTERISTICS (VOO = SV ± 10%, Ta = 0-70°C) 

SYMBOL PARAMETER PERIOD MIN. TYP. MAX. UNITS NOTES 

Operating Current 130ns - 50 70 

1000 (Average Power Supply Operating Current) 160ns - 40 60 mA 3,4 

cr, Address cycling: tRC = tRC min. 190ns - 35 50 

Standby Current TCS18129AP/ASP/AF - - 2 

100S1 cr = VIH mA 

RFm = VIH TCS18129APLlASPLlAFL - - 1 

Standby Current TCS18129AP/ASP/AF - - 1 mA 

loosz U" = Voo - 0.2V 

Rf!R' = Voo - 0.2V TCS18129APLlASPLlAFL - 100 200 pA 

Self Refresh Current TCS18129AP/ASP/AF - - 2 

100F1 a=VIH mA 

Rf!R' = V1L TC518129APLlASPLlAFL - - 1 

Self Refresh Current TCS 18129AP/ASP/AF - - 1 mA 
loon a = Voo - 0.2V 

RFm.0.2V TCS18129APLlASPLlAFL - 100 200 pA 

lUll 
Input Leakage Current 

-10 10 pA 
OV :i VIN :i Voo, All other Inputs not under test = OV -
Output Leakage Current 

10(l) Output Disable ~ • VIH or M = VIH or RIW .. VIL), -10 - 10 pA 

OV:i VOUT:=ii Voo 

VOH 
Output High Level 

2.4 - V -10H = -SmA 

VOL 
Output Low Level - 0.4 V -10L = 4.2mA 

CAPACITANCE (VOO = SV, f = 1MHz, Ta = 25°C) 

SYMBOL PARAMETER MIN. MAX. UNIT 

CII Input capacitance (AO-AI6) - 5 pF 

CIZ Input Capacitance (a, CS, M, RIW, liBR) - 7 pF 

CIO Input I Output Capacitance - 7 pF 

Note) This parameter is periodically sampled and is not 100% tested. 

A-65 



TC5108129AP I ASP I AF I APLI ASPLI AFL-80 
TC518129AP I ASP I AF I APLI ASPLI AFL-10 
TC518129AP I ASP I AF I APLI ASPLI AFL-12 

ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS 

(VOO = 5V± 10%, Ta= 0-70°C)(NOTES: 5,6,7,8) 
-80 -10 -12 

SYMBOL PARAMETER 
MIN. MAX. MIN. MAX. MIN. MAX. 

UNITS 

tRe Random Read, Write Cycle Time 130 - 160 - 190 - ns 

tRMW Read Modify Write Cycle Time 195 - 235 - 280 - ns 

tCE CE Pulse Width 80 10,000 100 10,000 120 10,000 ns 

tp CE Precharge Time 40 - 50 - 60 - ns 

tCEA CE Access Time - 80 - 100 - 120 ns 

tOEA <:il Access Ti me - 35 - 40 - 50 ns 

teLl CE to Output in low-Z 30 - 30 - 30 - ns 

tOLl <:il to Output in low-Z 0 - 0 - 0 - ns 

tWLl Output Active from End of Write 0 - 0 - 0 - ns 

teHl Chip Disable to Output In High-Z 0 25 0 30 0 35 ns 

taHl <:il Disable to Output in High-Z 0 25 0 30 0 35 ns 

tWHl Write Enable to Output In High-Z 0 25 0 30 0 35 ns 

taos <:il Output Disable Set-Up Time 0 - 0 - 0 - ns 

tOOH <:il Output Disable Hold Time 10 - 10 - 10 - ns 

tRes Read Command Set-Up Time 0 - 0 - 0 - ns 

tRCHo Read Command Hold Time 0 - 0 - 0 - ns 

tess Chip Select Set-Up Time 0 - 0 - - 0 ns 

tesH Chip Select Hold Time 20 - 25 - 30 - ns 

twp Write Pulse Width 60 - 70 - 85 - ns 

tweH Write Command Hold Time 60 10,000 70 10,000 85 10,000 ns 

tcwL Write Command to CE lead Time 60 10,000 70 10,000 85 10,000 ns 

tosw Data Set-Up Time from RIW 30 - 35 - 45 - ns 

tose Data Set-Up Time from CE 30 - 35 - 45 - ns 

tOHW Data Hold Time from RIW 0 - 0 - 0 - ns 

tOHe Data Hold Time from CE 0 - 0 - 0 - ns 

tASC Address Set-Up Time 0 "' 0 - 0 - ns 

tAHC Address Hold Time 20 - 25 - 30 - ns 

tRHC Rffi:r Command Hold Time 15 - 15 - 15 - ns 

tFC Auto Refresh Cycle Time 130 - 160 - 190 - ns 

tRFo Rffi:r Delay Time from CE 40 - SO - 60 - ns 

tFAP mR' Pulse Width (Auto Refresh) 30 8,000 30 8,000 30 8,000 ns 

tFP mR' Precharge Time 30 - 30 - 30 - ns 

tFAS mR' Pulse Width (Self Refresh) 8,000 - 8,000 - 8,000 - ns 

tFRS 
CE DelayTime from mtr 

160 - 190 - 225 (Self Refresh) - ns 

tREF Refresh Period (512 cycle, AO-A8) - 8 - 8 - 8 ms 

tT Transition Time (Rise and Fall) 3 SO 3 50 3 50 ns 
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NOTES: 

TC518129AP/ASP/AF/APL/ASPL/AFL-80 
TC518129AP I ASP I AF I APLI ASPLI AFL-1 0 
TC518129AP I ASP I AF I APLI ASPLI AFL-12 

1) Stress greater than those listed under .. Absolute Maximum Ratings" may cause permanent 
damage to the device. 

2) All voltage are referenced to GND. 

3) IDDO depends on cycle rate. 

4) IDDO depends on output loading. Specified values are obtained with the output open. 

5) An initial pause of lOOps with high ~ is required after power-up. before proper device operation 
is achieved. 

6) AC measurements assume tT = 5ns. 

7) Timing reference level 

Input Level 

Input Reference Level 

VIH = 2.6V 
VIL = 0.6V 
VIIi = 2.4V 

INPUT 

OUTPUT 

2.6V~ 
O'6V~ 

VIL= O.8V 
Output Reference Level: VOH= 2.2V 

VOL = O.8V 

INPUT REFERENCE OUTPUT REFERENCE 
LEVEL LEVEL 

8) Measured with a load equivalent to 2 'ITL loads and 100pF. 

9) tcHZ. tOHZ. tWHz define the time at which the output achieves the open circuit condition and is 
not referenced to output voltage levels. 

10) In write cycles. the' input data is latched at the earlier of RJW or ~ rising edge. Therefore the 
input data must be valid during set-up time (tosw or toSC) and hold time (tOHW or tOHC). 

11) All address inputs are latched at the falling edge of~. Therefore all address inputs must be 
valid during tASC and tABC. 

12) Two refresh operation - auto refresh and self refresh are defined by the RFSH pulse width under 
the condition of"CE = VIH. 

Auto refresh: RFSII pulse width ;:iii tFAP (max.) 
Self refresh: RFSH pulse width e: tFAS ( min. ) 

The timing parameter (tFRS) must be kept for proper device operation in the following conditions . 
• after self refresh 
• in case of .. RFSlI" = .. L" after power-up 
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TC518129API ASP I AF I APLI ASPLI AFL-80 
TC518129AP I ASP I AF I APLIASPLI AFL...,..10 
TC518129AP I ASP IAF I APLI ASPLI AFL-12 

TIMING WAVEFORMS 

READ CYCLE 

VIH -------.J~-=====:::j::====::i~~~ 
U' VIL-

ADDRESS 

VIH _--~---:r-H---+-I--------I-----I--sl:---­
R/W VIL ~ __ ..J 

VOH-
1101-1108 VOL------I+---I--..,.--~ 

VIH ...:--":::::=;J:::!~::;I;=======!.------..l!l;:±I:;:::=~-
RFSR VIL - ___ -1.~=~~ __________ _L._~ __ _ 

WRITE CYCLE-! (DE Fix High) 

OE" 
V1H -
V1L -

V1H -
R/W VIL -

VIH -
1101-1108 VIL _-----I+------.....<J 

~----~--~ 

V1H _---=:=;I:::~::i===.--------=:::a;=a===~-
RFSR V1L - ___ -1.:.t==~~ ______ =,._--L--.:L---

~ : Don't car. 
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WRITE CYCLE - 2 (em Clock) 

TC518129AP I ASP I AF I APLI ASPLI AFL-80 
TC518129AP I ASP I AF I APLI ASPLI AFL-1 0 
TC518129AP / ASP I AF / APLI ASPLI AFL-12 

V1H _------H----:l:r-------.J----I-I-----
O! VIL -_______ ~+----L~~----~~~--~+---------

VIH -r IN VIL _-----H----+---+.--:M1 
1/01-1/08 1\--r--+b:-:-----r~~ 
LOUT VOH-_____ I-I-_~ 

VOL-

VIH __ ---#~~~~---------~~J==~~-
mmVIL_~_~~======~ _________________ _L~_~ __ _ 

WRITE CYCLE - 3 (em Fix Low) 

VIH ~--..,.---_ti:======~======:ij;~;;;;;;~---
a V1L 

VIH 
CS VIL 

VIH -
OE VIL 

--------~------------~------~-------

VIH - ~~~l:~==~~~---liN VIL _----------,H---------+--<l 
1/01-1/08 

L OUT VOH-_________ I-I-__ ~ 
VOL-

VIH ------..;:~~~Pib------------------=~~;;;;;:~~-
mm VIL --___ ---01~======~ ___________ -;;;:::::::_-----'-:...--~--
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TC518129AP I ASP I AF I APLI ASPLI AFL-80 
TC518129AP I ASP I AF I APLI ASPLI AFL-10 
TC518129AP I ASP I AF I APLI ASPLI AFL-12 

READ MODIFY WRITE CYCLE 

VIH _-----~i:======~~=====J]~~~ 
CE VIL-

VIH 
CS VIL 

Of ~:~ 
----~~~~~~~----~+-~----~----~-----------

VIH _~--..:::::==::Iit=I~--~---------l--"'\. 1"--:--~:u;:=:=I=L.!..--------
RIW VIL -~ __ .J 

VIH -r IN V1L _---------#--H-'T'"'"'"----,...-l'--..j..,.,--~ __ ...::f:_,,...,._;:r 

VOI-I/OS 
L VOH­

OUT VOL _---------i-I---~~ 

VIH _.---....;==::Iit=t~~~:::=t:L------------------~=:.!~=----
~VIL-~ ____ -L~==~~ ______________________ L: __ ~ ____ _ 

taos OH 

I 1\ 
tare 4 tRCH ._, 

if 1\ 
OPEN 

tFRS ~, .lo4lfP .1 tun 

/ 4 
tfe 't 

.I\. if ~ 
NOTE: A9 - Al6 • Don't car., . ~ : Don't car. 

A-70 



RFSH AUTO REFRESH 
VIH -

cr VIL _:"'-_-' 

TC518129AP I ASP I AF I APLI ASPLI AFL-80 
TC518129AP/ASP/AF/APL/ASPL/AFL-10 
TC518129AP I ASP I AF I APLI ASPLI AFL-12 

1/01-1/08 VOH - _________ _ 
OPEN 

VOL -

NOTE: CS, N, RIW, AO-AI6 = Oon't care 

SELF REFRESH 
_ VIH-

CE VIL --=-_-J 

VIH __ ----.J::=~ 
RFSR V1L _ -___ ....J 

1/01-1/08 VOH - _________ _ 

VOL -

NOTE : CS, CE, RIW, AO - A 16 = Don't care 

CS STANDBY MODE 

~ VIH -
CS VIL 

I 

1\ 

tCSH . I 

'V 
I 

1/01-1/08 VOH - _________ _ 

VOL -

NOTE: CE, RIW, AD-AI6 = Don't care 

t A 

OPEN 

RC 

tr. 

OPEN. 
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TC518129AP I ASP I AFI APLI ASPLI AFL-80 
TC518129AP I ASP I AF I APLI ASPLI AFL-10 
TC518129API ASP I AF I APLI ASPLI AFL-12 

OUTLINE DRAWINGS 

(DIP32-P-600) 
UNIT:mm 

. 
'" -32 17 -:--_o;;:e::~-+-I 

~~]~ 
.l---.;;:s;~ 

16 

I 42.0tO.2 I • • 
. ~ IWI 

o .' 

~m~wmwwW~r5 -~f: Jr [ Z +t 

-i ~ 

1.95TYP 11 1.4tO.l O.HO.l Lh. ~ '" 
y 1210.25 

Note: Package width and length do not include mold protrusion, allowable mold protrusion is 
O.15mm. 

These outline drawings apply to: 

TC518129AP·80, TC518129APL·80 
TC518129AP·I0, TC518129APL-I0 
TC518129AP·12, TC518129APL-12 
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TC518129AP I ASP I AF I APLI ASPLI AFL-80 
TC518129AP I ASP I AF I APLI ASPLI AFL-10 
TC518129AP I ASP I AF I APLI ASPLI AFL-12 

OUTLINE DRAWINGS 

(DIP32-P-300) 

32 17 

UNIT:mm 

. 
11\ 

-.---0=---1- I 

~::::::::::::::: :[[ ~ . 
16 

O.95TYP 

Note: Package width and length do not include mold protrusion, allowable mold protrusion is 
0.15mm. 

These outline drawings apply to: 

TC518129ASP-80, TC518129ASPL-80 
TC518129ASP-I0, TC518129ASPL-I0 
TC51B129ASP-12, TC518129ASPL-12 
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TC518129AP I ASP I AF I APLI ASPLI AFL-BO 
TC518129AP I ASP I AF I APLI ASPLI AFL-10 
TC518129AP I ASP I AF I APLI ASPLI AFL-12 

OUTLINE DRAWINGS 

(SOP32-P-4S0) 

1-------20.6±O.2 ------1 

O.775TYP ~ 

N '" 
0 0 

+t +t 
00 '" N 
00 

N -

"! X 

~ ~ 

6::g g [lI1Lg g g g g g g:g g J~ -~ 

~ 

UNIT :mm 

~ 
-
e 
0 
an 
"It -

Note: Package width and length do not include mold protrusion, allowable mold protrusion is 
O.lSmm. 

These outline drawings apply to: 

TCS18129AF-80, TCS18129AFL-80 
TCS18129AF-I0, TCS18129AFL-I0 
TCS18129AF-12, TCS18129AFL-12 
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131,072 WORDS X 8 BIT CMOS PSEUDO STATIC RAM 

DESCRIPTION 

The TC518129A-LV Family is a 1M bit high-speed CMOS Pseudo-Static RAM organized as 131,072 
words by 8 bits. The TC518129A-LV Family utilizes one transistor dynamic memory cell array 
with CMOS peripheral circuitry to achieve large capacity, high speed accesses, and low 
power requirements, using a single 5V power supply. The TC51S129A-LV Family offers 3V data 
retention capability for battery back-up applications. The RFSH input allows two types of 
refresh operations: Auto Refresh and Self Refresh. The TC518129A-LV Family has a static 
RAM-like read/write functionality, which allows easy interfacing to a microprocessor. The 
TC518129A-LV Family is pin-compatable with the 1M bit static RAM. The TC518129APL-LV is 
offered in a standard 28 pin 0.6 inch and 0.3 inch width plastic DIP. The TC518129AFL-LV 
is offered in a standard 28 pin 0.450 inch width small out-Line plastic flat package. 

FEATURES 

• Organization: 1M bit ( 131,072 word X Sbit) 
• Fast Access Time and Low Power Dissipation 

---------
TC518129APL Family 

-80 -10 -12 

tCEA CE" Access Time 80ns lOOns 120ns 

toEA N Access Time 35ns 40ns SOns 

tRC Cycle Time 130ns 160ns 190ns 

Power Dissipation 385mW 330mW 275mW 

Self Refresh Cur(ent 15.5V 200jlA 

13.0V 100jlA 

• Single Power Supply: 5V±lO% 
• nata Retention Supply Voltage: 3.0V - 5.5V 
• Auto refresh is capable by internal counter. 
• Self refresh is capable by internal timer. 
• Auto refresh uses an internal counter. 
• Self refresh uses an internal timer. 
• 512 refresh cycle 18ms 
• Logic Compatible: SRAM RIW Pin 
• 32 Pin Standard Plastic PKG 

APL 600 mil DIP 
AFL 450 mil SOP 

PIN CONNECTION BLOCK DIAGRAM 
(TOP VIEW) 

32 Voo 
31 AIS 
30 CS 
29 R/W 
28 A13 
27 AS 
26 A9 
25 All 
24 1:iE 
23 Al0 
22 ~ 
21 1/08 
20 1/07 
19 1/06 
18 1/05 

-='--______ '7 ... 1/04 

PIN NAMES 
AO-AI6 Address Inputs 

R/W Read I Write Control· Input 

M Output Enable Input 

Rffi1 Refresh Input 

~ Chip Enable Input 

CS Chip select ·Input 

1/01'-1/08 Data Inputs I Outputs 

Voo Power 

~ND Ground 
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TC518129APlI AFl-80lV 
TC518129APlI AFl-10lV 
TC518129APlI AFl-12lV 

FUNCTION LOGIC 

C! cs 

I H 

I H 
I. H 

L L 

H . 
H • 

M 

L 

• 
H 

• 
· 
• 

RIW Rmr AO-AI6 

H H V· 

L H V· 

H H V· 

• • • 
· L • 

· H · 
H High Level Input (VIN = 6.5V - VIU min. ) 
L Low Level Input (VIN = VIL max. - -1.0V) 
• Don't care (6.5V - -1.0V) 

1101-8 CONDITION 

OUT Read 

IN Write 

HZ U only Refresh 

HZ cs standby 

HZ AutOISelf Refresh 

HZ Stand by 

v* At ~ falling edge, all address inputs are .. IN ", and at the other condition, the 
address input are ... ". 

HZ ... High Impedance 

ABSOLUTE MAXIMUM RATINGS 

SYMBOL ITEM RATING UNITS NOTE 

VIN Input Voltage -1.0-7.0 V 

VOUT Output Voltage -1.0-7.0 V 

Voo Power Supply Voltage -1.0-7.0 V 

TOPR Operating Temperature 0-70 ·C 
1 

TSTG Storage Temperature -55-ISO ·C 

TSOlOER Soldering Temperature • Time 260'10 ·C·sec 

Po Power Dissipation 600 mW 

lOUT Short Circuit Output Current 50 mA 

D.C. RECOMMENDED OPERATING CONDITIONS (Ta = 0 - 70°C) 

SYMBOL PARAMETER MIN. TYP. MAX. UNIT. NOTE 

Voo Power Supply Voltage 4.5 5.0 5.5 V 

VIH Input High Voltage 2.4 - 6.5 V 2 

Vil Input Low Voltage -1.0 - 0.8 V 
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D.C. ELECTRICAL CHARACTERISTICS (Voo = 5V ± 10%, Ta = 0-70°C) 

SYMBOL PARAMETER PERIOD MIN. 

Operating Current 130ns -
1000 (Average Power Supply Operating Current) 160ns -

cr, Address cycling: tRC .. tRC min. 190ns -
IOOS! 

Standby Current 

cr = VIH, "RFm .. VIH 
-

10052 
Standby Current 

cr = Voo - 0.2V, ~ .. Voo - 0.2V -
Self Refresh Current 

IOOF! cr =VIH, RFm .. VIL -
Self Refresh Current 

IOOF2' cr = Voo - 0.2V, ~ .. 0.2V -

II(ll 
Input Leakage Current 

-10 
OV :i VIN :i Voo, All other Inputs not under test = OV 

Output Leakage Current 

IO(ll Output Disable (U" = VIH or OE = VIH or RfW = VII), -10 

OV :i Vour:i Voo 

VOH 
Output High Level 

2.4 
IOH = :..SmA 

VOL 
Output Low Level 

IOl = 4.2mA -

CAPACITANCE (VOO = 5V, f = 1MHz, Ta = 25°C) 

SYMBOL PARAMETER 

CI1 Input Capacitance (AO - A 16 ) 

CI2 Input Capacitance (CE, CS, OE, RfW, RFm) 

CIO Input I Output Capacitance 

TC518129APL/AFL-80LV 
TC518129APL/AFL-10LV 
TC518129APL/AFL-12LV 

TYP. MAX. UNITS NOTE 

~n 7n 

40 60 mA 3,4 

35 50 

- 1 mA 

100 200 IIA 

- 1 mA 

100 200 IIA 

- 10 IIA 

- 10 pA 

:.. - V 

- 0.4 V 

MIN. MAX. UNIT 

- 5 pF 

- 7 pF 

- 7 pF 

Note) This parameter is periodically sampled and is not 100% tested. 
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TC518129APl/AFl-80lV 
TC518129APlI AFl-10lV 
TC518129APl/AFl-12lV 

ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS 

(VOO = 5V ± 10%, Ta = 0-70 °C) (NOTES: 5, 6, 7, 8) 

-80 -10 -12 
SYMBOL PARAMETER 

MIN. MAX. MIN. MAX. MIN. MAX. 
UNITS 

tRC Random Read, Write Cycle Time 130 - 160 - 190 - ns 

tRMw Read Modify Write Cycle Time 195 - 235 - 280 - ns 

tCE CE Pulse Width 80 10,000 100 10,000 120 10,000 ns 

tp c:e Precharge Time 40 - 50 - 60 - ns 

tCE'" c:e Access Time - 80 - 100 - 120 ns 

tOE'" OE' Access Time - 35 - 40 - 50 ns 

tCLl CE to Output in Low-Z 30 - 30 - 30 - ns 

tOll OE'to Output in Low-Z 0 - 0 - 0 - ns 

tWLZ Output Active from End of Write 0 - 0 - 0 - ns 

teHz Chip Disable to Output in High-Z 0 25 0 30 0 35 ns 

tOHZ OE Disable to Output in High-Z 0 25 0 30 0 35 ns 

tWHZ Write Enable to Output in High-Z 0 25 0 30 0 35 ns 

toos OE' Output Disable Set-Up Time 0 - 0 - 0 - ns 

tOOH Of Output Disable Hold Time 10 - 10 - 10 - ns 

tRCS Read Command Set-Up Time 0 - 0 - 0 - ns 

tRCH Read Command Hold Time 0 - 0 - 0 - ns 

tess Chip Select Set-Up Time 0 - 0 - 0 - ns 

teSH Chip Select Hold Time 20 - 25 - 30 - ns 

twp Write Pulse Width 60 - 70 - 85 - n5 

tWCH Write Command Hold Time 60 10,000 70 10,000 85 10,000 ns 

tCWL Write Command to n- Lead Time 60 10.000 70 10,000 85 10,000 ns 

tosw Data Set-Up Time from R/W 30 - 35 - 45 - n5 

tose Data Set-Up Time from a 30 - 35 - 45 - n5 

tOHW Data Hold Time from R/W 0 - 0 - 0 - n5 

tOHe Data Hold Time from c:e 0 - 0 - 0 - ns 

tAse Address Set-Up Time 0 - 0 - 0 - ns 

tAHe Address Hold Time 20 - 25 - 30 - ns 

tRHC ~ Command Hold Time 15 - 15 - 15 - ns 

tFe Auto Refresh Cycle Time 130 - 160 - 190 - ns 

tRFO ~ DelayTime from a 40 - 50 - 60 - ns 

tFAP ~ Pulse Width (Auto Refresh) 30 8,000 30 8,000 30 8,000 ns 

tFP ~ Precharge Time 30 - 30 - 30 - ns 

tFAS ~ Pulse Width (Self Refresh) 8,000 - 8,000 - 8,000 - ns 

tFRS 
CE Delay Time from"RFS'R 

160 - 190 225 
(Self Refresh) - - ns 

tREF Refresh Period (512 cycle, AD-A8) - 8 - 8 - 8 ms 

tT Transition Time (Rise and Fall) 3 50 3 50 3 50 ns 
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NOTES: 

TC518129APL/AFL-80LV 
TC518129APL/AFL-10LV 
TC518129APL/AFL-12LV 

1) Stress greater than those listed under .. Absolute Maximum Ratings" may cause permanent 
damage to the device. 

2) All voltage are referenced to GND. 

3) 1000 depends on cycle rate. 

4) 1000 depends on output loading. Specified values are obtained with the output open. 

5) An initial pause of lOOps with high CE is required after power-up. before proper device operation 
is achieved. 

6) AC measurements assume tr = 5ns. 

7) Timing reference level 

Input Level 

Input Reference''Level 

Viii = 2.6V 
VIL= 0.6V 
Vm = 2.4V 

INPUT 

OUTPUT 

2.6V~ 
O'6V~ 

VIL= O.SV 
Output Reference Level: Vall = 2.2V 

VOL = O.SV 

INPUT REFERENCE OUTPUT REFERENCE 
LEVEL LEVEL 

S) Measured with a load equivalent to 2 TTL loads and 100pF. 

9) tcHZ. tOHZ. tWHZ define the time at which the output achieves the open circuit condition and is 
not referenced to output voltage levels. 

10) In write cycles. the input data is latched at the earlier of PJW or ~ rising edge. Therefore the 
input data must be valid during set-up time (tosw or toSC) and hold time (toHW or tOIlC). 

11) All address inputs are latched at the falling edge of 'CE. Therefore all address inputs must be 
valid during tASC and tAHC. 

12) Two refresh operation - auto refresh and self refresh are defined by the ItFSH pulse width under 
the condition of 'CE = VIH. 

Auto refresh: RFSiI pulse width ~ tFAP (max. ) 
Self refresh: RFSH pulse width ?; tFAS ( min. ) 

The timing parameter (tFRS) must be kept for proper device operation in the following conditions . 
• after self refresh 
• in case of" RFSH" = .. L" after power-up 

A-79 



TC518129APl/AFl-80lV 
TC518129APlI AFl-10lV 
TC518129APl/AFl-12lV 

DATA RETENTION CHARACTERISTICS (Ta - 0 -70°C) -
SYMBOL PARAMETER MIN. 

VOH Data Retention Supply Voltage 3.0 

VOH,,3.0V -
IOOF2 Self Refresh Current 

VOH= 5.5V -
tR Recovery Time S 

TYP. MAX. UNIT 

- 5.5 V 

40 100 JlA 

100 200 JlA 

- - mS 

·The falling slope of VOO must be more than 50ms in order to operate the device safely. (20msIV) 

VOO • 
4.SV 

VOD 
VOH 

-------.--~ ~-----------------J ~--------------_._._._.- ._.-.-.----_.-
GND 

DATA RETENTION MODE 

tRFO. t .. e 
VIH 

RFSH .. ~ Onsmin. tR ~ 
:'iii0.2V 

GND 

III r-, 
~VOO - 0.2V 

-------1 t--------
\ 

(Note)- CS, UE", RIW ,AO-A16= Don't care 

• IOOFl is applied in IrFSH=VIL mox .. 'CE"=Vm min. 

• At any state but Data Retention Mode, Auto Refresh or CE Only Refresh with 512cycle/8ms 
is required. 
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TIMING WAVEFORMS 

READ CYCLE 

<:£ VIH 

VIL -

VIH 
CS VIL 

VIH 
AO- AI6 VIL 

VIH _----...;...-Hr---\l. 

TC518129APlI AFl-BOlV 
TC518129APl/AFl-10lV 
TC518129APl/AFl-12lV 

c:iE VIL 

-----~-H~-~------~---_+-------

VIH _-----r--Hr----i+--------i------t----,si:-----­
RIW VIL ------' 

VOH-
1/01-1/08 VOL_-----H----t----:----< 

VIH _---==*~=::;t======!.------....!!~*==----
~VIL-___ ~~==~~ ___________ _L~~ ___ __ 

WRITE CYCLE-! ('OE" Fix High) 

VIH _~----li;::=====::::kL::====:::::j~d~~ 
cr VIL-

V1H 
AO- AI6 VIL 

c:iE VIH­
VIL -~ __ -' 

VIH _------H--"""\. 1·--t.::;--~-_b:===tI-_I_------­
RIW V1L 

-------H--~~--~--~~--~--------

VIH -
1/01-1/08 VIL _------++------------() 

~-----~~~~ 

VIH _---===:t:d!~~==----------~::~~~===---
~VIL-____ ~~=:~~ ______ ~~~----L~~------
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TC518129APlI AFl-80lV 
TC518129APlI AFl-10lV 
TC518129APl/AFl-12lV 

WRITE CYCLE - 2 (<m Clock) 

VIH ---,---"\:·I_------.kL.------I 
t! VIL 

VIH 
CS VIL 

OE VIH 

VIL -------+-I---'-I---:---"""T:~_I_l---I+_-----

VIH -r IN VIL _------t+---i--f=-::~DATA-IN 1>-1-------&----
1/01-V08 
LOUT VOH-_____ -H_--4; 

VOL-

VIH -----~~~~~:-------------....:~~=~~--
~VIL--___ Lt~====~~ __________ ~~_~~ __ 

WRITE CYCLE - 3 (OE' Fix Low) 

VIH ---7---1.·1_------.kL-------../ 
t! VIL 

VIH -
OE VIL 

---------++----------------------4+-----~-

VIH -r IN VIL _------t+------I---<1DATA-IN I)------~---
VO\-1/08 
LOUT VOH-_____ -I-l-_-4I 

VOL-

VIH _---~~~~~~----------~~e=:::::!tb~--
~ VIL - ___ ..LJ~===~ ______ -:=:--__ L __ ~ ___ 

~ : Don't care 
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READ MODIFY WRITE CYCLE 

TC518129APLI AFL-80LV 
TC518129APLI AFL-1 OLV 
TC518129APL/AFL-12LV 

ill ~:~ 
------~--~~~~------~+-------~----~~----------

VIH _~--.....:;;;;;=#;;t\_I_-I-_I_------+_ 1~--:-~~=::tLL--------_ 
R/W VIL _'"---____ --' 

VIH -r IN VIL _---------+I-+h~----:--+--+r.:~~ 
1101-1108 '1\:-""=",,=,,,--+-:-:--3" 

L VOH­
OUT VOL _-----------HI-+--~ 

__ VIH------:;~~~~~~L---------------------~~~~----
RFSH VIL - _______ ~!::::=~"__ _________________________ L.. __ ~ ____ _ 

VOH-
1/01-1/08 VOL-

toos 

I 

if 

tFRS 

)'4 
4tRHC"1 

tfP ..... 
\. 

~I 

1\ 
~I 

1\ 
OPEN 

~I t.on 

J ~ 
NOTE : A9 - A 16 = Don't care, ~: Don't care 
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tC518129APlI AFl-80lV 
tC518129APlI AFl--1 OlV 
TC518129APl/AFl-12lV 

m:mI AUTO REFRESH 

VIH _~---:lz:"-....:..L 
RFSH VIL _:...-_---' 

1/01-1/08 VOH - _________ _ 

VOL -

NOTE: CS, t5t, RIW, AO - A 16 = Don't care 

SELF REFRESH 

1/01-1/08 VOH - _________ _ 

VOL -

NOTE: CS, t5t, RIW, AO-AI6 .. Don't care 

CS STANDBY MODE 

I/OI-V08 VOH - _________ _ 

VOL -

NOTE : t5t, RIW, AO - A 16 .. Don't care 

OPEN 

OPEN 

OPEN 
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(1lA) 

100 

50 

IOOF2 Voo Characteristics 

Typ. 

TC518129APl/AFl-80lV 
TC518129APlI AFl-10lV 
TC518129APl/AFl-12lV 

Ta= 25·C 

o~ ______ ~ ____ ~~ ____ ~ ______ ~ __ 

2 3 4 5 
Voo 

6 (V) 

IOOF2 Temp. Characteristics 

Typ. Voo= 3V 

80 

60 

40 

20~ __ ~ ______ ~ ____________ ~ ____ __ 

o 25 70 
Ta 

(·C) 
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TC518129APl/AFl-BOLV 
TC518129APlI AFl-10lV 
TC518129APl/AFl-12lV 

Battery Back Up applicable example 

Voo 
2SA1015 

Zo 
3.9V 

* 1 : Ceramic condenser 
*2: Tantalum condenser 

5000 

Oi 
10000 

±~~1 
Voo 

~~~m Nicd 
X3 
3.6V 

1 GNO 

(The large Bypass condenser is preferable. as the noise is absorbed when the power 
supply is switched.l 

*1 + *2 
IOI1F 
- 4711F 

O.II1F 

This circuit does not have memory protection. Therefore, rapid turn-off of the power supply must 
be avoided. Enter the Self Refresh Mode before changing to Battery Back Up Power Supply. 

A-86 



OUTLINE DRAWINGS 

(DIP32-P-600) 

32 17 

16 

.. ~ I 42.0±O.2 I 

j ~ 

TC518129APlI AFl-80LV 
TC518129APlI AFl-1 OlV 
TC518129APlI AFl-12lV 

UNIT:mm 

Note: Package width and length do not include mold protrusion, allowable mold protrusion is 
O.15mm. 

These outline drawings apply to: 

TC518129APL-80LV 
TC518129APL -10LV 
TC518129APL -12LV, 
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TC518129APL/AFL-BOLV 
TC518129APL/AFl-10lV 
TC518129APl/AFl-12lV 

OUTLINE DRAWINGS 

(SOP32-P-450) 

�------- 20.6±O.2 ------~~I 

16 

Ii-I O.25~ I 
O.775TYP UEJ 

UNIT :mm 

-.... ~ 

~ 
-

0 0 
E +l +l 

0 
GO ... 11\ 

GO "! oot .... --

-
: '15!~~W 

O.B±O.2 

Note: Package width and length do not include mold protrusion, allowable mold protrusion is 
0.15mm. 

These outline drawings apply to: 

TC518129AF-80, TC518129AFL-80 
TC518129AF-I0, TC518129AFL-IO 
TC518129AF-12, TC518129AFL-12 
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131,072 WORDS X 8 BIT CMOS PSEUDO STATIC RAM 

DESCRIPTION 

The TC518129A Family is a 1M bit high-speed CMOS Pseudo-Static RAM organized as 131,072 
words by 8 bits. The TC518129A Family utilizes one transistor dynamic memory cell array 
with CMOS peripheral circuitry to achieve large capacity, high speed accesses, and low 
power requirements, using a single 5V power supply. The RFSH input allows two types of 
refresh operations: Auto Refresh and Self Refresh. The TC518129A Family has a static RAM­
l ike read/write functional ity, which allows easy interfacing to a microprocessor. The 
TC518129A Family is pin-compatable with the 1M bit static RAM. The TC518129AFWL is offered 
in a standard 28 pin 0.525 inch width small out-line plastic flat package. 

FEATURES 
• Organization: 1M bit (131,072 word X Sbit) 
• Fast Access Time and Low Power Dissipation 

-------- TCS18129AFW Family 

-80 -10 -12 

tcEA t:E' Access Time 80ns lOOns 120ns 

toEA M Access Time 3Sns 40ns SOns 

tRC Cycle Time 130ns 160ns 190ns 

Power Dissipation 38SmW 330mW 27SmW 

Self Refresh Current 1 mAl200jlA ( - L) 

• Sil,lgle Power Supply: 5V±10% 
• Auto refresh uses an internal counter . 
• Self refresh uses an internal timer. 
• All inputs and outputs : 'n'L compatible 
• CS standby cycle is capable 
• 512 refresh cycle/Sms 
• Logic Compatible: SRAM IUW Pin 
• 32 Pin Standard piastic PKG 

525 mil SOP 

PIN CONNECTION BLOCK DIAGRAM 
(TOP VIEW) 

__ ...;8-,(1 COLUMN 
.- DECODER 

GO 
o , 

vos 
V07 
V06 
VOS 

-...:..;:,--_,--.V04 

PIN NAMES 
AO-AI6 Address Inputs 

RIW Read I Write Control Input 

M Output Enable Input 

mH Refresh Input 

t:E' Chip Enable Input 

C5 Chip select Input 

V01- VOS Data Inputs I Outputs 

Voo Power 

GND Ground 

RIW o----<l....) 
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TC518129AFW/AFWL-80 
TC518129AFW I AFWL-10 
TC518129AFW I AFWL-12 

FUNCTION LOGIC 

~ cs 

L H 

L H 

L H 

L L 

H • 
H • 

M 

L 

• 
H 

• 
• 
• 

RIW mR AO-AI6 

H H V· 

L H V· 

H H V· 

• • • 
• L • 
• H • 

H··· High Level Input (VIN = 6.5V - VIH min. ) 
L .•• Low Level Input (VIN = VIL max. - -l.OV) 
• ••. Don't care (6.5V - -l.OV) 

V01-S CONDITION 

OUT Read 

IN Write 

HZ ~ only Refresh 

HZ CS standby 

HZ AutolSelf Refresh 

HZ Stand by 

V· ..• At CE falling edge, all address inputs are .. IN ", and at the other condition, the 
address input are ... ". 

HZ •.• High Impedance 

ABSOLUTE MAXIMUM RATINGS 

SYMBOL ITEM RATING UNITS NOTE 

VIN Input Voltage -1.0-7.0 V 

VOUT Output Voltage -1.0-7.0 V 

VDD Power Supply Voltage -1.0-7.0 V 

TOPR Operating Temperature 0-70 *C 

Storage Temperature 
1 

TSTG - 55-150 ·C 

TSOLDER Soldering Temperature' Time 260'10 ·C·sec 

PD Power Dissipation 600 mW 

lOUT Short Circuit Output Current 50 mA 

D.C. RECOMMENDED OPERATING CONDITIONS (Ta = 0 - 70°C) 

SYMBOL PARAMETER MIN. TYP. MAX. UNIT. NOTE 

Voo Power Supply Voltage 4.5 5.0 5.5 V 

VIH Input High Voltage 2.4 - 6.5 V 2 

VIL Input Low Voltage -1.0 - O.S V 
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TC518129AFW / AFWL-80 
TC518129AFW / AFWL-1 0 
TC518129AFW / AFWL-12 

D.C. ELECTRICAL CHARACTERISTICS (VOO = SV ± 10%, Ta = 0-70°C) 

SYMBOL PARAMETER PERIOD MIN. TYP. MAX. UNITS NOTES 

Operating Curreflt 130ns - 50 70 

1000 (Average Power Supply Operating Current) 160ns - 40 60 mA 3,4 

~. Address cycling: tRC = tRC min. 190ns - 35 50 

Standby Current TC51B129AFW - - 2 

100Sl ~=VIH rnA 

mH"=VIH TC51BI29AFWL - - 1 

Standby Current TCS1B129AFW - - 1 mA 

10052 ~ = Voo- 0.2V 

liFSH = Voo - 0.2V TC51BI29AFWL - 100 200 pA 

Self Refresh Current TCS1B129AFW - - 2 

100Fl ~=VIH rnA 

'RFSH = VIL TC518129AFWL - - I 

Self Refresh Current TCSI8129AFW - - I mA 

100F2 ~ = Voo - 0.2V 

mH"= 0.2V TCSI8129AFWL - 100 200 pA 

IIIL) 
Input Leakage Current 

-10 - 10 pA 
OV => VIN => Voo. All other Inputs not under test = OV 

Output Leakage Current 

lOlL) Output Disable (a = VIH or N = VIH or RIW = VII). -10 - 10 pA 

OV => Vour=> VDO 

VOH 
Output High Level 

2.4 - - V 
IOH = -SmA 

VOL 
Output Low Level 

0.4 V - -IOL = 4.2mA 

CAPACITANCE (VOO = SV, f = 1MHz, Ta = 25°C) 

SYMBOL PARAMETER MIN. MAX. UNIT 

GI Input Capacitance (AO - A 16 ) - 5 pF 

CI2 Input Capacitance (~, CS, N. RIW. liFSH) - 7 pF 

CIO Input I Output Capacitance - 7 pF 

Note) This parameter is periodically sampled and is not 100% tested. 
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TC518129AFW/AFWL-80 
TC518129AFW I AFWL-10 
TC518129AFW I AFWL-12 

ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS 

(VOO = 5V±10%, Ta= 0-70°C)(NOTES: 5,6,7,8) 
-80 -10 -12 

SYMBOL PARAMETER 
MIN. MAX. MIN. MAX. MIN. MAX. 

UNITS 

tRe Random Read, Write Cycle Time 130 - 160 - 190 - ns 

tRMW Read Modify Write Cycle Time 195 - 235 - 280 - ns 

teE -a Pulse Width 80 10,000 100 10,000 120 10,000 ns 

tp ~ Precharge Time 40 - 50 - 60 - ns 

teEA ~ Access Time - 80 - 100 - 120 ns 

toEA m Access Time - 35 - 40 - SO ns 

tClZ ~ to Output in low-Z 30 - 30 - 30 - ns 

toLZ (5E to Output In low-Z 0 - 0 - 0 - ns 

tWLZ Output Active from End of Write 0 - 0 - 0 - ns 

teHZ Chip Disable to Output in High-Z 0 25 0 30 0 35 ns 

toHZ m Disable to Output in High-Z 0 25 0 30 0 35 ns 

tWHZ Write Enable to Output in High-Z 0 25 0 30 0 35 ns 

toos m Output Disable Set-Up Time 0 - 0 - 4 - ns 

toOH m Output Disable Hold Time 10 - 10 - 10 - ns 

tRes Read Command Set-Up Time 0 - 0 - 0 - ns 

tRCH" Read Command Hold Time 0 - 0 - 0 - "ns 

tess Chip Select Set-Up Time 0 - 0 - 0 - ns 

tesH Chip Select Hold Time 20 - 25 - 30 - ns 

twp Write Pulse Width 60 - 70 - 85 - ns 

twCH Write Command Hold Time 60 10,000 70 10,000 85 10,000 ns 

tcwL Write Command to ~ lead Time 60 10,000 70 10,000 85 10,000 ns 

tosw Data Set-Up Time from R/W 30 - 35 - 45 - ns 

tose Data Set-Up Time from ~ 30 - 35 - 45 - ns 

tOHw Data Hold Time from R/W 0 - 0 - 0 - ns 

tOHe Data Hold Time from N 0 - 0 - 0 - ns 

tASC Address Set-Up Time 0 - 0 - 0 - ns 

tAHC Address Hold Time 20 - 25 - 30 - ns 

tRHC ~ Command Hold Time 15 - 15 - 15 - ns 

tFe Auto Refresh Cycle Time 130 - 160 - 190 - ns 

tRFO ~ Delay Time from ~ 40 - 50 - 60 - ns 

tFAP mH Pulse Width (Auto Refresh) 30 8,000 30 8,000 30 8,000 ns 

tFP mH Precharge Time 30 - 30 - 30 - ns 

tFAS 1{f)H Pulse Width (Self Refresh) 8,000 - 8,000 - 8,000 - ns 

tFRS 
~ DelayTime from ~ 

160 - 190 - 225 
(Self Refresh) - ns 

tREF Refresh Period (512 cycle, AO-A8) - 8 - 8 - 8 ms 

tT Transition Time (Rise and Fall) 3 50 3 50 3 50 ns 
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NOTES: 

TC518129AFW I AFWL-80 
TC518129AFW I AFWL-1 0 
TC518129AFW I AFWL-12 

1) Stress greater than those listed under U Absolute Maximum Ratings" may cause permanent 
damage to the device. 

2) All voltage are referenced to GND. 

3) IoOO depends on cycle rate. 

4) Iooo depends on output loading. Specified values are obtained with the output open. 

5) An initial pause of'100ps with high "CE is required after power-up. before proper device operation 
is achieved. 

6) AC measurements assume tT = 5ns. 

7) Timing reference level 

Input Level VIH = 2.6V 
VIL= 0.6V 

Input Reference Level VIH = 2.4V 

INPUT 

OUTPUT 

2.6V~ 
O.6V~ 

VIL = O.BV 
Output Reference Level: VOH= 2.2V 

VOL = O.BV 

INPUT REFERENCE OUTPUT REFERENCE 
LEVEL LEVEL 

B) Measured with a load equivalent to 2 TIL loads and 100pF. 

9) tcHZ. toHZ. tWHZ define the time at which the output achieves the open circuit condition and is 
not referenced to output voltage levels. 

10) In write cycles. the input data is latched at the earlier of RIW or "OE riaing edge. Therefore the 

input data must be valid during set-up time (tDSW or toSC) and hold time (tDHW or tDHC). 

11) All address inputs are latched at the falling edge of"CE. Therefore all address inputs must be 
valid during tASC and tAHC. 

12) Two refresh operation - auto refresh and self refresh are defined by the RFSH pulse width under 
the condition of"OE = VIH. 

Auto refresh: RFm pulse width :a; tFAP (max. ) 
Self refresh: RFSH pulse width ii:; tFAS (min. ) 

The timing parameter (tFRS) must be kept for proper device operation in the following conditions. 
• after self refresh 
• in case of .. RFSH" = .. L" after power-up 

A-93 



TC518129AFW IAFWL-BO 
TC518129AFW IAFWL-1 0 
TC518129AFW I AFWL-12 

TIMING WAVEFORMS 
READ CYCLE 

VIH 
AO- AI6 VIL ADDRESS 

VIH _----....;,..-t-ir---\I... 
i5! VIL 

-----~-H~-~---------~------_+--------

VIH _-----+-++---H--------i-----i--,l!=---­
RIW VIL - ___ -J 

VOH­
V01-V08 VOl-------++--+--~---< DATA-OUT 

VIH _---==~~~;I;:=====:!~------~~;b::==---
~VIL-____ ~====~ ____________ ~~~ __ _ 

WRITE CYCLE-l (M Fix High) 

CE' VIH­

VIL -

VIH 
CS VIL 

ADDRESS 

VIH ----=~~:!j.+----~--------~~=:!~~=--
O! VIL - ___ -J 

VIH _------H--..... ~--t::;_...:..u;"--t~=::::=I=I_I_----­
RIW Vil 

--------~+---~~----~~~~--~+----------
tosc 

VIH -
VOI-V08 Vil _------++-------<1 

~----~~--~ 
DATA-IN 

VIH ....:---===t=J..h::i=~=----------=::=a~~==---
~V~ _____ ~====~ _______ _=~---~~~----
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WRITE CYCLE - 2 (UE" Clock) 

TC518129AFW I AFWL-80 
TC518129AFW I AFWL-1 0 
TC518129AFW I AFWL-12 

C5E ~:~ 
-----------H~---L~--~----~_+~----+T----------

V'H _:__-==~~~~~=~~t=~=,J::~~~=====~++------­
R!W V'L -'-------J--tt---r-'~~;:::4t::~~c:=::;t"r._-----

V'H -r IN V'L _------I-+---+--r.-,..-<IDAT.A-I 
VOI-V08 1\----.-~4=....,...----_:_:.._Jr' 

LOUT VOH-_____ -I-+_~'fffj 
VOL-

V'H _------,:I#=~~~:h-------------=~E=.I~:..-.-
~V'L-____ _L~====~~ ________________ ~ __ ~ __ 

WRITE CYCLE - 3 (DE Fix Low) 

OE ~:~----------++---------------------H-------
V,H 

R!W V'l 
-----~_++_----~-~~--T.~--H_------

V'H -r IN V'l _-------++-----+---<JDATA-IN 1)-----------+-------
VOI-V08 
LOUT VOH-_______ ++ __ ~'f#: 

VOl-

V'H _-------:~~.!:t:::!!!!::!ib---------------------=~~3~~--
ifi;SH V'L - ____ -L~===::!~ ___________ ---,:=:__----..L:..----~---

~ : Don't car. 
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TC518129AFW IAFWL-BO 
TC518129AFW I AFWL-1 0 
TC518129AFW I AFWL-12 

READ MODIFY WRITE CYCLE 

VIH ------~~I+------~L------_+I 
cr VIL-

V1H _:----==*~~-++----__+~ 1-t--:--""""':;r:=::t!..L------
PJW VIL _:..-__ --' 

VIH -r IN VIL _------HI-+h~-~-4--h-,,,,.,,...-.4""_ __ ~..,__;r 
V01-VOa 
L VOH-____ --.J+-+_--< 

OUT VOL-

mH ~:~ - ____ L.!:E=~~ ____________ L._~ __ _ 

1005 100H 

m V1H -

VIL - if 1\ 
t ~CH 

PJW 
VIH 
VIL _ A 1\ 

OPEN 

lfRS ~ .~I t.on 

-r ti:. ."t" .J "\ / " 
NOTE: A9- A16 II Don't cara, ~: Don't care 
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mmr AUTO REFRESH 

VOI-VOS VOH - _________ _ 

VOL -
OPEN 

NOTE : CS, M, RIW,AO - A 16 .. Don't care 

SELF REFRESH 

VOI-VOS VOH - _________ _ 

VOL -
OPEN 

NOTE: CS, M, RIW, AO-'AI6 .. Don't care 

CS STANDBY MODE 

VOI-I/OS VOH - _________ _ 

VOL -
OPEN 

NOTE: M, RIW, AO-AI6 = Don't care 
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TC518129AFW I AFWL-80 
TC518129AFW I AFWL-1 0 
TC518129AFW I AFWL-12 

OUTLINE DRAWINGS 

(SOP32-P-525 ) 

1-------20.6±O.2 ------;~ .. I 

O.775TYP ITill 1~lo.2591 

Jll.1lt: mm 

N ... 
0 

~ 
-0 

+I +I e 
~ ... III - N 
0 .; III - --

-: ·,,~~,~w 
0.8:1:0.2 

Note: Package width and length do not include mold protrusion, allowable mold protrusion is 
0.15mm. 
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131,072 WORDS X 8 BIT CMOS PSEUDO STATIC RAM 

DESCRIPTION 

The TC518129A-LV Family is a 1M bit high-speed CMOS Pseudo-Static RAM organized as 131,072 
words by 8 bits. The TC518129A-LV Family utilizes one transistor dynamic memory cell array 
with CMOS peripheral circuitry to achieve large capacity, high speed accesses, and low 
power requirements, using a single 5V power supply. The TC518129A-LV Family offers 3V data 
retention capability for battery back-up applications. The RFSH input allows two types of 
refresh operations: Auto Refresh and Self Refresh. The TC518129A-LV Family has a static 
RAM-like read/write functionality, which allows easy interfacing to a microprocessor. The 
TC518129AFWL-LV Family is pin-compatable with the 1M bit static RAM. The TC518129AFWL-LV 
is offered in a standard 28 pin 0.525 inch width small out-line plastic flat package. 

FEATURES 

• Organization: 1M bit (131,072 word X Sbit) 
• Fast Access Time and Low Power Dissipation 

-------- TC518129AFWL Family 

-80 -10 -12 

tCEA CE Access Time 80ns lOOns 120ns 

tOEA oe Access Time 35ns 40ns SOns 
tRC Cycle Time 130ns 160ns 190ns 
Power Dissipation 385mW 330mW 275mW 

Self Refresh Current IS.5V 200pA 

13.0V 100llA 

• Single Power Supply: 5V±100/0 
• Data Retention Supply Voltage: 3.0V - 5.5V 
• Auto refresh uses an internal counter. 
• Self refresh uses an internal timer. 
• All inputs and outputs : TTL compatible 
• CS standby cycle is capable 
• 512 refresh cycle 18ms 
• Logic Compatible: SRAM RIW Piil 
• 32 Pin Standard Plastic PKG 

525mil SOP 

PIN CONNECTION BLOCK DIAGRAM 
(TOPVIEWj 

32 Voo 
31 A15 
30 CS 8 COLUMN 
29 R/W DECODER 
28 A13 
27 A8 
26 A9 
25 All 
24 oe 
23 Al0 
22 n-
21 1/08 
20 1/07 
19 1/06 
18 V05 
17 V04 

PIN NAMES 
AO-AI6 Address Inputs 

R/W Read I Write Control Input 

OE Output Enable Input 

Rmi Refresh Input 
n- Chip Enable Input 
C5 Chip select Input 

1/01·-1/08 Data Inputs I Outputs 

Voo Power 
~ND Ground 
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TC518129AFVVL-80LV 
TC518129AFVVL-10LV 
TC518129AFVVL-12LV 

FUNCTION LOGIC 

IT cs 

I H , H 

I H 

L l 
H • 
H . 

or 
L 

• 
H 

• 
· 
• 

RIW RFSH AO-AI6 

H H V' 

l H V' 

H H V' 

• • · · L · 
• H • 

H High Level Input (VIN = 6.5V - Vm min. l 
L Low Level Input (VIN = VIL max. - -l.OVl 
* Don't care (6.5V - -l.OV l 

1/01-8 CONDITION 

OUT Read 

IN Write 

HZ CE only Refresh 

HZ CS standby 

HZ AutolSelf Refresh 

HZ Stand by 

V* At 'CE falling edge, all address inputs are" IN", and at the other condition, the 
address input are"·". 

HZ ... High Impedance 

ABSOLUTE MAXIMUM RATINGS 

SYMBOL ITEM RATING UNITS NOTE 

VIN Input Voltage -1.0-7.0 V 

VOUT Output Voltage -1.0-7.0 V 

VOD Power Supply Voltage -1.0-7.0 V 

TOPR Operating Temperature 0-70 ·C 
1 

TSTG Storage Temperature -55-150 ·C 

TSOLDER Soldering Temperature' Time 260'10 ·C·sec 

Po Power Dissipation 600 mW 

lOUT Short Circuit Output Current 50 mA 

D.C. RECOMMENDED OPERATING CONDITIONS (Ta = a -70 0 e) 

SYMBOL PARAMETER MIN. TYP. MAX. UNIT. NOTE 

Voo Power Supply Voltage 4.5 5.0 5.5 V 

VIH Input High Voltage 2.4 - 6.5 V 2 

VIL Input Low Voltage -1.0 - 0.8 V 
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D.C. ELECTRICAL CHARACTERISTICS (VOO = 5V ± 10%, Ta = 0-70DC) 

SYMBOL PARAMETER PERIOD MIN. TYP. 

Operating Current 130ns - ~n 

1000 (Average Power Supply Operating Currenti 160ns - 40 

CE, Address cycling: tRC = tRC min. 190ns - 35 

100SI 
Standby Current 

cr = VIH, mH = VIH - -
100S2 

Standby Current 
100 

CE = Voo - 0.2V, mH = Voo - 0.2V 
-

Self Refresh Current 
100FI cr = VIH, RFSH = VIL 

- -

100F2 
Self Refresh Current 

cr = Voo - 0.2V, lfFSH = 0.2V 
- 100 

II(L) 
Input Leakage Current 

-10 
OV :ii VIN :ii Voo, All other Inputs not under test = OV -
Output Leakage. Current 

10(Ll Output Disable (CE = VIH or OE" = VIH or RIW = VII), -10 -
OV:ii Vour:ii Voo 

VOH 
Output High Level 

2.4 
10H = -SmA -

VOL 
Output Low Level 

IOL = 4.2mA - -

CAPACITANCE (VOO = 5V, f = 1 MHz, Ta = 25 DC) 

SYMBOL PARAMETER MIN. 

ell Input Capacitance (AO - A 16 ) -
CI2 Input Capacitance (CE, CS, OE", RIW, mH) -
CIO Input I Output Capacitance -

Note) This parameter is periodically sampled and is not 100% tested. 
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TC518129AFVVL-80LV 
TC518129AFVVL-10LV 
TC518129AFVVL-12LV 

MAX. UNITS NOTE 

70 

60 mA 3,4 

50 

1 mA 

200 pA 

1 mA 

200 pA 

10 pA 

10 pA 

- V 

0.4 V 

MAX. UNIT 

5 pF 

7 pF 

7 pF 



TC518129AFWL-BOLV 
TC518129AFWL-10LV 
TC518129AFWL-12LV 

ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS 

(VOO = 5V± 10%, Ta= 0-70·C)(NOTES: 5,6,7,8) 

-80 -10 -12 
SYMBOL PARAMETER 

MIN. MAX. MIN. MAX. MIN. MAX. 
UNITS 

tRC Random Read, Write Cycle Time 130 - 160 - 190 - ns 

tRMW Read Modify Write Cycle Time 195 - 235 - 280 - ns 

teE IT Pulse Width 80 10,000 100 10.000 120 10,000 ns 

tp l:E" Precharge Time 40 - 50 - 60 - ns 

teEA IT Access Time - 80 - 100 - 120 ns 

tOEA OE Access Time - 35 - 40 - 50 ns 

telz l:E" to Output in Low-Z 30 - 30 - 30 - ns 

tOll OE to Output in low-Z 0 - 0 - 0 - ns 

tWlZ Output Active from End of Write 0 - 0 - 0 - ns 

tCHZ Chip Disable to Output in High-Z 0 25 a 30 0 35 ns 

tOHZ OE Disable to Output in High-Z 0 25 0 30 0 35 ns 

tWHZ Write Enable to Output In Hi9h-Z 0 25 a 30 0 35 ns 

toos OE Output Disable Set-Up Time 0 - 0 - 0 - ns 

tOOH OE Output Disable Hold Time 10 - 10 - 10 - ns 

tRCS Read Command Set-Up Time 0 - 0 - 0 - ns 

tRCH Read Command Hold Time 0 - 0 - 0 - ns 

tess Chip Select Set-Up Time 0 - 0 - 0 - ns 

tCSH Chip Select Hold Time 20 - 25 - 30 - ns 

twp Write Pulse Width 60 - 70 - 85 - ns 

tWCH Write Command Hold Time 60 10,000 70 10,000 85 10,000 ns 

tOOL Write Command to IT Lead Time 60 10,000 70 10,000 85 10,000 ns 

tosw Data Set-Up Time from RIW 30 - 35 - 45 - ns 

tosc Data Set-Up Time from IT 30 - 35 - 45 - ns 

tOHW Data Hold Time from RIW 0 - 0 - 0 - ns 

tOHC Data Hold Time from IT 0 - 0 - 0 - ns 

tASC Address Set-Up Time 0 - 0 - 0 - ns 

tAHC Address Hold Time 20 - 25 - 30 - ns 

tRHC R'FSH Command Hold Time 15 - 15 - 15 - ns 

tFC Auto Refresh Cycle Time 130 - 160 - 190 - ns 

tRFO R'FSH Delay Time from IT 40 - 50 - 60 - ns 

tFAP R'FSH Pulse Width (Auto Refresh) 30 8,000 30 8.000 30 8,000 ns 

tFP ~ Precharge Time 30 - 30 - 30 - ns 

tFAS R'FSH Pulse Width (Self Refresh) 8.000 - 8,000 - 8,000 - ns 

tFRS 
l:E" Delay Time from um 

160 190 225 (Self Refresh) - - - ns 

tREF Refresh Period (512 cycle, AD-A8) - 8 - 8 - 8 ms 

tT Transition Time (Rise and Fall) 3 50 3 50 3 50 ns 
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NOTES: 

TC518129AFVVL-80LV 
TC518129AFVVL-10LV 
TC518129AFVVL-12LV 

1) Stress greater than those listed under .. Absolute Maximum Ratings" may cause permanent 
damage to the device. 

2) All voltage are referenced to GND. 

3) Inno depends on cycle rate. 

4) Inno depends on output loading. Specified values are obtained with the output open. 

5) An initial pause of lOOps with high "CE is required aner power-up. before proper device operation 
is achieved. 

6) AC measurements assume tr = 5ns. 

7) Timing reference level 

Input Level V/H = 2.6V 

VIL ='O.6V INPUT :::~~ 
Input Reference Level Vm = 2.4V 

VIL = O.BV 
Output Reference Level: VOU= 2.2V 

VOL = O.BV 

OUTPUT ~ 
INPUT REFERENCE OUTPUT REFERENCE 

lEVEL LEVEL 

B) Measured with a load equivalent to 2 TTL loads and 100pF. 

9) tCHZ. tOIiZ. tWIIZ define the time' at which the output achieves the open circuit condition and is 
not referenced to output voltage levels. 

10) In write cycles. the input data is latched at the earlier of RJW or "CE rising edge. Therefore the 
input data must be valid during set-up time (tnsw or tnsc) and hold time (tnllw or tOIlC). 

11) All address inputs are latched at the falling edge of"CE. Therefore all address inputs must be 
valid during tASC and tABC. 

12) Two refresh operation - auto refresh and self refresh are defined by the nFSII pulse width under 
the condition of"CE = VIII. 

Auto refresh: RFSH pulse width ;a; trAP (max.) 
Self refresh: RFSH pulse width !5; tl'AS (min. ) 

The timing parameter (tFRS) must be kept for proper device operation in the following conditions . 
• after self refresh 
• in case of .. RFSH" = .. L" aner power-up 
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TC518129AFVVL-80LV 
TC518129AFVVL-10LV 
TC518129AFVVL-12LV 

DATA RETENTION CHARACTERISTICS (Ta - 0 - 70°C) -
SYMBOL PARAMETER MIN. 

VOH Data Retention Supply Voltage 3.0 

VOH,,3.0V -
IOOF2 Self Refresh Current 

VOH=5.SV -
tR Recovery Ti me 5 

TYP. MAX. UNIT 

- 5.5 V 

40 100 pA 

100 200 pA 

- - mS 

"'The falling slope of VOO must be more than 50ms in order to operate the device safely. (20msIV) 

VOO '" 
4.SV 

Vee VOH 
---------~ ,-----------------, 1-----------_. _______ ._e_ ._-_.-.-.-.-.-

GND 

DATA RETENTION MODE 

tRfO. tFR' 
VIH 

mH ~ Onsmin. tR ~ 
:iO.2V 

GND 

1""""\ ~ 
ii:VOO - 0.2V 

-------1 ~-------

I \ 

(Note)· CS, UE,RIW ,AO-Al6= Don't care 

• IOOFI is applied in RFSH=VIL mnx.,<;E=Vm min . 

• At any state but Data Retention Mode, Auto Refresh or CE Only Refresh with 512cycle/8ms 
is required. 
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TIMING WAVEFORMS 

READ CYCLE 

TC518129AFVVL-BOLV 
TC518129AFVVL-10LV 
TC518129AFVVL-12LV 

VIH _:------Jj~======:;======j1i;;~;;t 
CE VIL-

ADDRESS 

VIH _------'--t-l---\I.. 
Of VIL 

-----~-t-l---+~------~~-----r_---------

VIH _-----::Ir-t-l---+-I--------~~------r_~------­

RIW VIL 
----~ 

VOH-
1/01-1/08 VOL _------f-I----I----,-----¢ DATA·OUT 

VIH -~-==:;I::~=j;::=====~-----------'=!;I;:~==---
RFSHVIL_~ ___ ~~==~~ _________________ ~~~~ ____ _ 

WRITE CYCLE·1 ('OE Fix High) 

Of ~:~ - _____ -oJ 

VIH _--------~H_---.. 1~--r.::--.:::IollI..-tt:===t::I_I_---------­
RIW VIL 

----------t-l-----~-----~----~+_--_+r_--------

tDSC 

VIH -
1/01-1/08 VIL _-------HI-----------.-<J 

~-------~~~-~ 

__ -=~=±~~~~==~-------------~::Ee~~tR=FD~---_VIH"'; 

R.FSH VIL - _____ .Lt!::::::::~~ __________ =::__-----L....:L-----
~ : Don't care 
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TC518129AFVVL-80LV 
TC518129AFVVL-10LV 
TC518129AFVVL-12LV 

WRITE CYCLE - 2 ('OE Clock) 

VIH _~. -......,---i.ti:======~:======J1~£~"..._--
"CE Vll-

VIW 
AO- A16 Vil 

VIH -:-"-----++-----lr------..J----l~-----
OE Vil 

-------H---L~-~----~-+~----~----------

V1H _:-'--===:::dJ~~==k~~=::~,~~~j;:=====jl_l_----------
PJW Vil -~--~--++---+_---=:jS___:_lf~~~"..._-~I__-----

VIH -
liN Vil _----------++------+---+,...,.,..-<1 

1/01-1/08 1\-........ ~.j.""......-----"....,,--1t" 
LOUT VOH-_____ -++_~~ 

VOL-

V 1H _----J~~~~~----------~~~=I~:...--
mF! Vil - ___ ..LJt:!::::==~~ ___________ .L:.. __ ~ __ 

VIH 
CS Vil 

V1H 
AO- A16 V1L 

VIH -
OE Vll-~ ____ -++ ______________ ~I__--------

VIH _---=:~~~~==~~~=;:~9"-1Ij;._=-=-=-:...=-=-=-=-=-!L-------
PJW Vil 

-----~_++_-----~-~~--~~-~4_--------

VIH -
liN Vil _---------++----------+---<1 

1/01-1/08 1I'-........ -JF.--..,....----..--.--1t" 
L OUT VOH-_....;. _____ -++_~ 

VOL-

V1H _-----:~~~~ib-------------~:!:Iie::::3~~-
"ii"m:i VIL ____ -'-!!::==:::!~ __________ _ 
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READ MODIFY WRITE CYCLE 

CS 

~ 
VIH 

V1L 

VIH -
R/W 

VIL -

TC518129AFVVL-80LV 
TC518129AFVVL-10LV 
TC518129AFVVL-12LV 

VIH -
liN VIL _------H--+I-:----.,..-!--+==-~"1I:_...,._-~....._;r 

1101-1/08 
L VOH­

OUT VOL-------I-I---I---< 

_ VIH _:----==~;tit=3F!!~~----------~t=::!t~=----
RFSH VIL -:-__ -i.~==::!::~ ____________ _L..:..._.:..L __ _ 

(lli ONLY REFRESH 

CE 
VIH 

V1L -

VIH 
CS VIL 

AO- A8 
VIH 
V1L 

OE 
VIH 

VIL 

R/W 
VIH 

VIL 

VOH-
1/01-1/08 VOL -

tFRS 

VIH 

RF'S'R VIL 

NOTE: A9 - A16 a Don't care, ~: Don't care 
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TC518129AFWL-80LV 
TC518129AFWL-10LV 
TC518129AFWL-12LV 

RFSH AUTO REFRESH 

1/01-1108 VOH - __________ _ 

VOL -

NOTE: CS, QE, RIW, AO - A 16 ~ Don't care 

SELF REFRESH 

VIH -
IT VIL --__ -J 

1101-1108 VOH - ____________ _ 

VOL -

NOTE: CS, err, RIW, AO - A I 6 = Don't care 

CS STANDBY MODE 

VIH 

CS VIL ~~~~---~~~ 

1/01-1/08 VOH-
VOL ------------

NOTE: err, RIW, AO-AI6 = Don't care 

OPEN 

OPEN 

OPEN 
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IOOF2 Voo Characteristics 

(IIA) 
Typ. 

TC518129AFVVL-80LV 
TC518129AFVVL-10LV 
TC518129AFVVL-12LV 

Ta:: 25'C 

o~ ______ ~ ______ ~ ______ ~ ______ ~ 

2 3 4 5 
Voo 

6 (V) 

IOOF2 Temp. Characteristics 

(IIA) 

Typ. 

80 

20~ __ ~ ______ ~ ____________ ~~ __ ___ 

o 25 70 
Ta 

(OC) 
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· TC518129AFWl-80lV 
TC518129AFWl-10lV 
TC518129AFWl-12lV 

Battery Back Up applicable example 

Voo 
2SA1015 

Zo 
3.9V 

* 1 : Ceramic condenser 
'2: Tantalum condenser 

Oi 
1000n 

y-{ Nicd 
X3 
3.6V 

1 
(The large Bypass condenser is prefera/:lle. as the noise is absorbed when the power 
supply is switched.) 

*1 + *2 
10l1F 
- 4711F 

O.II1F 

This circuit does not have memory protection. Therefore, rapid turn off of the power supply must be 
avoided. Enter the Self Refresh Mode before changing to Battery Back Up Power Supply. 
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OUTLINE DRAWINGS 

(SOP32-P-525 ) 

1------- 20.6tO.2 -------, 

O.775TYP [!2ZJ 
.11. O.3tO.! I~I o.25~i 

~ "! 
C> C> 

+1 -Ii 

'": "" ~ 
C> 
~ '<t 

~ 

N 
. x 

~ ~ 
- '<t - Q) 

Qor:g W1nIJJ1lll rrlrU1Ul g g j N N 

~ 

TC518129AFVVL-80LV 
TC518129AFVVL-10LV 
TC518129AFVVL-12LV 

JIlfJt:mm 

~ 
-
E 

11\ 
N 
11\ -

O.B±O.2 

Note: Package width and length do not include mold protrusion, allowable mold protrusion is 
0.15mm. 
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524,288 WORDS X 8 BIT CMOS PSEUDO STATIC RAM 

PRELIMINARY 
DESCRIPTION 

The TC518512 Family is a 4M bit high-speed CMOS Pseudo-Static RAM organized as 524,288 
words by 8 bits. The TC518512 Family utiLizes one transistor dynamic memory ceLL array 
with CMOS peripheraL circuitry to achieve Large capacity, high speed accesses, and Low 
power requirements, using a single 5V power supply. The RFSH input allows two types of 
refresh operations: Auto Refresh and Self Refresh. The TC518512 FamiLy has a static RAM­
like write functionality, which allows easy interfacing to a microprocessor. The TC518512 
Fami ly is pin-compatible with the 1M bit static RAM. The TC518512Pl is offered in a 
standard 32 pin 0.6 inch width plastic DIP. The TC518512Fl is offered in a standard 32 pin 
0.525 inch width small out-line plastic flat package. 

FEATURES 
• OrganizatioI}: 4M bit (524,288 word X 8bit) 
• Fast Access Time and Low Power Dissipation ------ TC518512PL Family 

-80 -10 

tCEA a Access Time 80ns lOOns 

tOEA"O! Access Time 35ns 40ns 

tRC Cycle Time 130ns 160ns 

Power Dissipation 38SmW 330mW 

Self Refresh Current 200pA 

.• Single Power Supply: 5V±10% 
• Auto refresh uses an internal counter . 
• Self refresh uses an internal timer. 
• All inputs and outputs : 'ITL compatible 
• 2048 refresh cycle I 32ms 
• Logic Compatible: SRAM RIW Pin 
• 32 Pin Standard Plastic PKG 

PL 600 mil DIP 
FL: 525 mil SOP 

PIN CONNECTION 
(TOP VIEW) 

BLOCK DIAGR'AM 

A18 
A16 
A14 
A12 
A7 
A6 
A5 
A4 
A3 
A2 
AI 
AO 

1/01 
1/02 
1/03 
GNO 

1 
2 
3 
4 
S 
6 

~~ 
!9 10 

!" t 12 
13 

[ 14 

1'5 16 

32 
31 
30 
29 
28 
27 

Voo 
AIS 
A17 
PJW 
All 
AS 

26 
25 ~: 

A9 
All 
M/RRR 
Al0 

24 
23 
22 
21 
20 
19 
18 
17 

tl 
1/08 
1/07 
1/06 
1105 
1/04 

PIN NAMES 
AO-A18 Address Inputs 

RIW Read I Write Control Input 

OlImH Output Enable Input 
Refresh Input 

tE Chip Enable Inputs 

1/01-1108 Data Inputs I Outputs 

Voo Power 

GNO Ground 

A-113 

GO 
o , 
I 

o , 









8,192 WORD X 8 BIT CMOS STATIC RAM 

IDESCRIPTION I 
The TC5563APL is a 65,536 bit statio random aooess memory organized as 8,192 words by 8 

bits using CMOS teohnology, and operates from a single 5V supply. Advanoed oirouit teohniques 
provide both high speed and low power features with a maximum operating ourrent of 5mAJMHz 
and maximum aooess time of 100ns/120ns/150ns. 
When CE2 is a logioal low or CEl is a logioal high, the devioe is plaoed in low power standby mode 
in whioh standby ourrent is 2fJ,A typioally. The TC5563APL has three oontrol inputs. Two ohip 
enables (CEl, CE2) allow for devioe seleotion and data retention oontrol, and an output enable input 
(OE) provides fast memory aooess. Thus t'he TC5563APL is suitable for use in various 
mioroprooessor applioation systems where high speed, low power, and battery baok up are required. 
The TC5563APL also features pin oompatibility with the 64K bit EPROM (TMM2764D). RAM and 
EPROM are then interohangeable in the same socket, resulting in flexibility in the definition of the 
quantity of RAM versus EPROM in mioroprooessor applioation systems. The TC5563APL is offered in 
a dual-in-line 28 pin standard 300 mil plastio paokage. 

I FEATURES I 
• Low Power Dissipation 

27.5mW/MHz(Max.) Operating 
• Standby Current: lO(}JiA(Uax.) Ta-70°C. 
• Access Time 

TC5563APL-10: 100ns(Max.) 
TC5563APL-12: 120ns(Max.) 
TC5563APL-15: 150ns(Max.) 

• 5V Single Power Supply 
• Power Down Features: CE2, CEI 
• Fully Static Operation 
• Data Retention Supply Voltage: 2.0'" 5.5V 

IPIN CONNECTIONI (TOP VIEW)64.k bi' EI'HlU 

T05563APL TliM2764.D 

N,O. 1 28 VDD Vpp 1 
A12 2 27 IVW A12 2 

A7 3 26 OE2 A7 3 
A6 4. 25 A8 A6 4. 
A5 5 24. A9 A5 5 
A4. 6 23 All A4. 6 
A3 7 22 aE A3 
A2 8 21 AlO 42 
Al 9 20 mn Al 9 
AO 10 19 1/08 AO 0 

I/Ol 18 V07 00 11 
1/02 2 17 1/06 01 12 
1/03 16 1/05 02 13 
GND 4. 15 1/04. GND 14. 

IPIN NAMESI 
AO '" A12 Address Inputs 

R/W Read/Write Control Input 
C5E Output Enable Input 

CEl, CE2 Chip Enable Inputs 
I/01'" 1/08 Data Input/Output 

vDD Power (+5V) 
GND Ground 
N.C. No Connection 

• Directly TTL Compatible: All Inputs and 
Outputs 

• Pin Compatible with 2764 type EPROM 
• TC5565APL Family (Package type) 

Package Type Device Name 
600 mil DIP "'TC5565APL 
300 mil DIP (Slim Package) TC5563APL 
Flat Package (SOP) "'TC5565AFL 
oil: See TC5565APL/AFL Technical Data. 

iSLOCK DIAGRAMI 

A5 

OLOOK 
GENERATOR 

J. ...t.. 

A6 o-+a::I .... :J~ 

A7 ~~:; 
A8 AE-< 
A9 :;... <<0 

AlO - ~~ 
All ..... ~~ 

A12-.,.. 
VOl cm 

l 
1/08 

8-1 

PRECHARGE 
OIRCUIT 

MEMORY CELL 
ARRAY 

256 x 256 
(65536) 



TC5563APL-10, TC5563APL-12 
TC5563APL-15 

OPERATION MODE 
OPEP.ATION MODE CEI eE2 

Read L H 

Write L H 

Output Deselect L H 

H * 
Standby 

* L 

*: H or L 

MAxmUM RATINGS 
SYMBOL ITEM 

VDD Power Supply Voltage 

VIN Input Voltage 

VI/O Input and Output Voltage 

PD Power Dissipation 

Tsolder Soldering Temperature 
Tstg Storage Temperature 

Topr Operating Temperature 

*: -3.0V at pulse width 50ns Max. 

D.C RECOMMENDED OPERATING CONDITIONS . 
SYMBOL PARAMETER 

VDD Power Supply Voltage 

VIH Input High Voltage 

VIL Input Low Voltage 
VDH Data Retention Supply Voltage 

*: -3.0V at pulse width SOns Max. 

8-2 

M R/W 1/01'111/08 POWER 

L H DOUT 1DDO 

* L DIN IDDO 

H H High-Z InDO 

* * High-Z IDDS 

* * High-Z IDDS 

RATING UNIT 

-0.3'117.0 V 

-0.3* 'II 7.0 V 

-0.5'11 VDD+O.5 V 

0.8 W 

260·10 °e· sec 

-55'11 150 °e 

0'11 70 °e 

MIN. TYP. MAX. UNIT 

4.5 5.0 ~.5 

2.2 - VDn+O·3 
V 

-0.3* - 0.8 

2.0 - 5.5 



TC5563APL-10, TC5563APL-12 
TC5563APL-15 

D.C. and OPERATING CHARACTERISTICS (Ta=O'" 70°C, VOO=5V±10%) 

SYMBOL PARAMETER TEST CONOITION MIN. TYP. MAX. UNIT 

IlL Input Leakage Current VIN=O'" VOO - - ±1.0 \JA 

IOH Output High Current VOH=2.4V -1.0 - - rnA 

IOL Output Low Current VOL=0.4V 4.0 - - rnA 

CEl=VIH or CE2=VIL or 

ILO Output Leakage Current R/W=VIL or OE=VIH - - ±1.0 \JA 

VOUT=O", VOO 

VOO=5.5V tcyc1e=I.0\Js - - 10 rnA 

CE1=VIL 
TC5563APL-10 t cyc1e 

45 rnA 
CE2=VIH =100ns - -

IOOOl Other input= TC5563APL-12 tcyc1e 
=120ns - - 40 rnA 

VIH/VIL tcyc1e 
IOUT=OmA TC5563APL-15 - - 35 rnA 

=150ns 
Operating Current 

VOO=5.5V tcyc1e=1.0\J s 5 - - rnA 
CEl=0.2V 

TC5563APL-10 tcyc1e - - 40 rnA 
CE2=Voo-0.2V =100ns 

10002 Other input., tcycle 
TC5563APL-12 - - 35 rnA 

VOO-0.2V/0.2V 
=120ns 

TC5563APL-15 
tcyc1e - - 30 rnA IOUT=OmA =150ns -_ .. _---- -----~-.... __ ... - ---

IODSl Standby Current CEl=VII\ or CE2=VIL - - 3 mA 
-

* CEl=VOO-0.2V VOO=5.5V - 2 100 
100S2 Standby Current \JA 

or CE2=0.2V VOO=3.0V - 1 50 

*: In standby rnode with CE1 ~ VOO-O. 2V, these specification limits are guaranteed under 

the condition of CE2 ~ VOO-0.2V or CE2 ~ 0.2V. 

CAPACITANCE (Ta=25°C) 

SYHBOL PARAMETER TEST CONOITION NAX. UNIT 
CIN Input Capacitance VIN=GNO 10 

COUT Output Capacitance VOUT=GNO 10 
pF 

Note: This parameter is periodioally sampled and is not 100% tested. 

8-3 



TC5563APL-10, TC5563APL-12 
TC5563APL-15 

A.C. CHARACTERISTICS (Ta-O'll 70·C. VDD-SV±lO%) 

READ CYCLE 
TC5563APL-10L 

SYMBOL PARAMETER 
MIN. MAX. 

tRC ~ead Cycle Time 100 -
tACC ~ddress Access Time - 100 

tCOl CEI Access Time - 100 

tC02 CE2 Access Time - 100 

tOE ~utput Enable to Output Valid - 50 

tCOE 
Chip Enable (~. CE2) to 
Output in Lo:w-Z 10 -

tOEE Output Enable to Output in LowwZ 5 -
tOD Chip Enable (CEI. CE2) to Output - 35 in High-Z 

tODO Output Enable to Output in - 35 High-Z 
tOH Output Data Hold Time 20 -

WRITE CYCLE 

TC5563APL-lOL 
SYMBOL PARAMETER 

MIN. 

twc Write Cycle Time 100 
twp Write Pulse Width 60 
tcw Chip Selection to End of Write 80 
tAS Address Setup Time 

twa Write Recovery Time 

tODW R/W to Output High-Z 

tOEW R/W to Output Low-Z 
t DS Data Set up Time 

tDH Data Hold Time 

A.C. TEST CONDITION 

Output Load 
Input Pulse Level 
Timing Measurement 
Reference Level 
t r • tf 

0 

0 

-
5 

40 

0 

100pF + 1 TTL Gate 
0.6V. 2.4V 
0.8V. 2.2V 
0.8V. 2.2V 
5ns 

8-4 

MAX. 

-
-
-
-
-
35 

-
-
-

TC5563APL-12L TC5563~-15L 
UNIT 

MIN. MAX. MIN. MAX. 

120 - 150 -
- 120 - 150 

- 120 - 150 

- 120 - 150 

- 60 - 70 

10 - 15 - ns 

5 - 5 -
- 40 - 50 

- 40 - 50 

20 - 20 -

TC5563APL-12L TC5563APL-15L 
MIN. MAX. MIN. MAX. 

UNIT 

120 - 150 -
70 - 90 -
85 - 100 -
0 - 0 -
0 - 0 - DS 

- 40 - 50 

5 - 10 -
50 - 60 -
0 - 0 -



TC5563APL-10, TC5563APL-12 
TC5563APL-15 

TIMING WAVEFORMS 

READ CYCLE (1) 

ADDRESSES 

DOUT 

VIH­

VIL _ 

VIH __ ~~~~============~----------~~~~~~~~~~ 
VIL _ ....................... .,.. I-o~-..;.:::;~----l 

VIH-

VIL-~~~~UF~ _______ -+ ________ ~~"""""""'''''''~~~~~''''''''''''''' 

VIH --

VIL--~~~~~~~-------+ ______ ~~""""''''''''''''''''''''''~~~~~~'''''' 
tOEE 

OUTPUT DATA VALID 
V OH --_____ +-.J:::=t::C::::O::::E ~fI J 
VOL __ 

tCOE 

WRITE CYCLE 1 (4) (R/W Controlled Write) 

ADDRESSES VIH--

VIL --

VIH -

VIL -

VIH --
CE2 

vIL --

crEi 
VIH --

VIL --

DOUT (2J 

VIH--
DIN 

VIL __ 
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TC5563APL-10, TC5563APL-12 
TC5563APL-15 

~IRITE I.YCLE 2 (4) (CEI Controlled Write) 

VI:a 
ADDRESSES 

VIa -

VIL 

VIa -----~~~ t---+_t~aw~ __ -t .i~---------­

VIL -

teoE 

tDS t 
VIH _-----------"'\ .t=====L!::=i~=--------
VIL DATA IN STABLE 

WRITE CYCLE 3 (4) (CE2 Controlled Write) 

ADDRESSES 

DoUT 

VIL _ 

VIH -

VIL -~~~~~ .. ~~~~ _____ ~~~~~~~~~ .. w.~ 

VIH -
tew 

V IL -------'f:.t...L.I.""-'-'-' 1-0-+----.;::..:.:----1 1'----------

VIH - taw 

VIL -~~~~~~~~~-+ ____ ~p*4U~U.4U~U.4U"U.~ 
teoE tODW 

tDS 
VI H - ---------~ l=====:LJ:::;t";==------­

DATA IN STABLE VIL - _________ --J 'F-----~ '--_______ _ 
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TC5563APL-10, TC5563APL-12 
TC5563APL-15 

Note 1. R/W is High for Read Cycle. 

2. Assuming that CEI Low transition or CE2 High transition occurs coincident 
with or after R/W Low transition. Outputs remain in a high impedance state. 

3. Assuming that CEI High transition or CE2 Low transition occurs coincident 
with or prior to R/W High transition. Outputs remain in a high impedance 
state. 

4. Assuming that ~is High for Write Cycle. Outputs are in high impedance 
state during this period. 

DATA RETENTION CHARACTERISTICS (Ta-O'll 70·C) 
SYMBOL PARAMETER MIN. TYP. MAX. UNIT 

VDH Data Retention Supply Voltage 

I VDD-3.0V 
IDDS2 Standby Supply Current 

I VDD-5.5V 
tCDR Chip Dese1ection to Data Retention Mode 
tR Recovery Time 

*: Read cycle time. 

~ Controlled Data Retention Mode (1) 

DATA RETENTION ~ODE 

VDD - 0.2 V 

GND 

CE2 Controlled Data Retention Mode ·(3) 

VDD 

4.5 V 

GND 

DATA RETENTION ~ODE 

O.2V 

8-7 

2.0 - 5.5 V 

- - 50 
1'A - - 100 

0 - - 1's 

tRC· - - 1's 



TC5563APL-~O,TC5563APL-12 
TC5563APL-15 

Note 1: In m controlled data retention mode. minimum standby current mode is 

achieved under the condition of CE2 SO. 2V or CE2 ~ VDD-o. 2V • 

2: If the V1H of eEl is 2.2V in active operation, IDDS1 current flows during the 

period that the VDD voltage is going down from 4.SV to 2.4V. 

3: In CE2 controlled data retention mode. minimum standby current mode is 

achieved under the condition of CE2 S O.2V. 

DEVICE INFORMATION 

The TC5S63APL is an asynchronous RAM using address activated ',ci:rcuit·'technology. thus 

the internal operation is synchronous. Then once row address change occur. the 

precharge operation is executed by internal pulse generated from row address tran­

sient. Therefore the peak current flows only after row address change. as shown in 

the following figure. 

This peak current may induce the noise on VDD/GND lines. Thus the use of about 

O.l~F decoupling capacitor for every device is recommended to eliminate such noise. 

ADDRESSES 

IDOO 
(IDA) 

Fig. Typical Current Waveforms 

8-8 

VJ)J) - ~.:5V 

vIa - ~.3v 

vIL- O.2V 
Horizonta.l = lOOns/div 



TC5563APL-10, TC5563APL-12 
TC5563APL-15 

OUTLINE DRAWINGS (DIP28-P-300B) 

Unit in mm 

• .., 
.... 
I 

~::::::::::::::I] ~~. . 
1 14 

34.9±O.2 

O.95±0.1 :;! ;: 
I~~===-----------------~-~ 

~ 

Note: Package width and length do not include mold protrusion, allowable 

mold protrusion is O.15mm. 
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8,192 WORD X 8 BIT CMOS STATIC RAM 

!OEseRI PTI ON! 
The TC5563APL is a 65,536 bit statio random aooess memory organized as 8,192 words by 8 

bits using CMOS teohnology, and operates from a single 5V supply. Advanoed oirouit teohniques 
provide both high speed and low power features with a maximum operating ourrent of 5mA1MHz 
and maximum aooess time of 100ns/120ns/150ns. 
When CE2 is a logioal low or CEI is a logioal high, the devioe is plaoed in low power standby mode 
in whioh standby ourrent is 0.6fJ.A typically. The TC5563APL has three oontrol inputs. Two ohip 
enables (CEl, CE2) allow for devioe seleotion and data retention oontrol, and an output enable input 
(DE) provides fast memory aooess. Thus the TC5563APL is suitable for use in various 
mioroprooessor applioation systems where high speed, low power, and battery baok up are required. 
The TC5563APL also features pin oompatibility with the 64K bit EPROM (TMM2764D). RAM and 
EPROM are then interohangeable in the same sooket, resulting in flexibility in the definition of the 
quantity of RAM versus EPROM in mioroprooessor applioation systems. The TC5563APL is offered in 
a dual-in-line 28 pin standard 300 mil plastio paokage. 

!FEATURESI 
• Low Power Dissipation 

27.5mW/MHz(Max.) Operating 
• Standby Current: l~A(Max.) Ta-25°C 
• Access Time 

TC5563APL-lOL: lOOns(Max.) 
TC5563APL-12L: l20ns(Max.) 
TC5563APL-15L: l50ns(Max.) 

• 5V Single Power Supply 
• Power Down Features: CE2, CEI 
• Fully Static Operation 

TC5563APL 

VDD Vpp 
A12 ~ A12 
A7 A7 
AS AS A6 
A5 A9 A5 
A4. AU A4. 
A3 IDll" A3 
A2 A10 A2 
Al em: Al 
AO I/OS AO 

VOl 1/09 00 
V02 1/06 01 
I/03 I/O:; 02 

GND I/04. GND 

IPIN NAMEsl 
AO '" A12 Address Inputs 

VCC 
"MIl 
N.C. 
AS 
A9 
AU 
IDll" 
A10 
01 
07 
08 
05 
04-
03 

R/W Read/Write Control Input 
or: Output Enable Input 

m .. CE2 Chip Enable InDuts 
I/OI'" 1/08 ~ata Inputs/Outputs 

VDD Power (+5V) 
GND Ground 
N.C. No Connection 

• Data Retention Supply Voltage: 2.0'" 5.SV 
• Directly TTL Compatible: All Inputs and 

Outputs 
• Pin Compatible with 2764 type EPROM 
• TC5565APL Family (Package Type) 

Package Type I Device Name 
600 mil DIP *TC5S65APL 
300 mil DIP (Slim Package) TCSS63APL 
Flat Packal!;e (SOP) "TC 

*: See TC5565APL/AFL Technical Datar 

!BLOCK DIAGRAM I 

A5 
-VDD A6 

A7 
MBKOltl' CELL _ GND 

AS AlUtAl' 

A9 258 )( 258 
A10 (85538) 
All 
Al2 

~ 
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TC5563APL-10L, TC5563APL-12L 
TC5563APL-15L 

OPERATION MODE 

OPERATION MODE ~ CE2 

Read L H 

Write L H 

Output Deselect L H 

H * 
Standby 

* L 

*: H or L 

MAXIMUM RATINGS 
SYMBOL ITEM 

VDD Power Supply Voltage 

VIN Input Voltage 

VI/O Input and Output Voltage 

PD Power Dissipation 

Tsolder Soldering Temperature 

Tstg Storage Temperature 

Topr Operating Temperature 

*: -3.0V at pulse width SOns Max. 

D C RECOMMENDED OPERATING CONDITIONS . . 
SYMBOL PARAMETER 

VDD Power Supply Voltage 

VIa Input High Voltage 

VIL Input Low Voltage 

VDH Data Retention Supply Voltage 

*: -3.0V at pulse width SOns Max. 

8-12 

OE R/W 1/01'" 1/08 POWER 

L H DOUT IDDO 

* L DIN IDDO 

H H High-Z IDDO 

* * High-Z 
IDDS 

* * High-Z 

RATING UNIT 

-0.3",7.0 V 

-0.3*",7.0 V 

-0.5", VDD+O'S V 

0.8 W 

260·10 ·C· sec 

-55'" 150 ·C 

0"'70 ·C 

MIN. TYP. MAX. UNIT 

4.5 5.0 5.5 

2.2 - VDD+O·3 
V 

-0.3* - 0.8 

2,0 - 5.5 



TC5563APL-10L, TC5563APL-12L 
TC5563APL-15L 

D.C. and OPERATING CHARACTERISTICS (Ta=O", 70°C, VDD"'5V±10%) 

SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX. UNIT 

IlL Input Leakage Current VIN=O", VDD - - ±1.0 J.lA 

IOH Output High Current VOH=2.4V -1.0 - - mA 

IOL Output Low Current VOL=0.4V 4.0 - - mA 

CEl-VIH or CE2c VIL or 

ho Output Leakage Current R/W=VIL or OE=VIR - - ±1.0 J.lA 

VOUT=O", VDO 
VDO=5.5V tcyc1e=1.0J.ls - - 10 rnA 
CE1=VIL tcyc1e 45 rnA 
CE2=VIR TC5563APL-10L =100ns - -

10001 Other input= TC5563APL-12L tcyc1e 
=120ns - - 40 rnA 

VIH!VIL t cyc1e 35 IOUT=OmA TC5563APL-15L - - rnA 
Operating Current 

=150ns 

VDO=5.5V t cycl e-1.0J.ls - - 5 rnA 
C"El=O.2V' tcyc1e TC5563APL-IOL - - 40 rnA 

ID002 
CE2=VDD-0.2V =100ns 

Other input- TC5563APL-12L tcycle - - 35 rnA 

VDD-0.2V/0.2V 
=120ns 

IOUT=OmA TC5563APL-15L tcyc1e - - 30 rnA 
"150ns 

IDOSI Standby Current CEl=VIH or CE2=VIL - - 3 rnA 

'" c·Ei=VDO=O:-2V Ta-25°C 0.6 1.0 Standby Current -
IDDS2 J.lA or CE2=0.2V Ta-O'" 70°C - - 30 

"': In standby mode with CE1;: VDO-O. 2V. these specification limits are guaranteed under 

the condition of CE2 ~ VDD-0.2V or CE2.li 0.2V. 

CAPACITANCE (Ta-25°C) 

SYMBOL PARAMETER TEST CONDITION MAX. UNIT 

CIN Input Capacitance VIN=GND 10 

COUT Output Capacitance VOUT=GND 10 
pF 

Note: This parameter is periodically sampled and is not 100% tested. 
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TC5563APL-10L, TC5563APL-12L 
TC5563APL-15L 

A. C. CHARACTERISTICS (Ta-O'" 70°C, VDD-5V±10%) 

READ CYCLE 
TC5563APL-10L 

SYMBOL PARAMETER 
MIN. MAX. 

tRC Read Cycle Time 100 -
tACC Address Access Time - 100 

tCOl CEI Access Time - 100 

tC02 CE2 Access Time - 100 

tOE Output Enable to Output Valid - 50 

tCOE 
Chip Enable (CEl, CE2) to 10 -Output in Low-Z 

tOEE Output Enable to Output in Low-Z 5 -
tOD Chip Enable (CEl, CE2) to Output - 35 in High-Z 

tODO Output Enable to Output in - 35 High-Z 
tOH Output Data Hold Time 20 -

~IRITE CYCLE 

SYMBOL PARAMETER 
rrC5563APL-10L 

MIN. 

twc Write Cycle Time 100 
twp Write Pulse Width 60 

tcw Chip Selection to End of Write 80 

tAS Address Setup Time 

tWR Write Recovery Time 

tODW R/W to Output High-Z 

tOEw R/W to Output Low-Z 
t DS Data Set up Time 

tDH Data Hold Time 

A.C. TEST CONDITION 

Output Load 
Input Pulse Level 
Timing Measurement 
Reference Level 
t r , tf 

VIN 
VOUT : . 

0 

0 

-
5 

40 

0 

lOOpF + 1 TTL Gate 
0.6V, 2.4V 
0.8V, 2.2V 
0.8V, 2.2V 
5ns 
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MAX. 
" 

-
-
-
-
-
35 

-
-
-

TC5563APL-12L TC5563APL-15L 
UNIT 

MIN. MAX. MIN. MAX. 

120 - 150 -
- 120 - 150 

- 120 - 150 

- 120 - 150 

- 60 - 70 

10 - 15 - ns 

5 - 5 -
- 40 - 50 

- 40 - 50 

20 - 20 -

TC5563APL-12L TC5563APL-15L 
MIN. MAx. MIN. MAX. 

UNIT 

100 - 150 -
70 - 90 -
85 - 100 -
0 - 0 -
0 - 0 - ns 

- 40 - 50 

5 - 5 -
50 - 60 -
0 - 0 -



TC5563APL-10L, TC5563APL-12L 
TC5563APL-15L 

TIMING WAVEFORMS 
READ CYCLE (1) 

ADDRESSES V IH -­
VIL --

OE2 

DOUT 

VIH--Tn~~~============~--------~~~~~~~~~~~ 
t002 

VIL - ......... """""''"'''1'" 1----=----1 

VIH --~~~~~ t--_tO:,:E=----I 

VIL-~~~~~~~------~------~~~~~~~~~~~~. 
tOEE 

VOH - __ -+.-J=t=O=OE=~~ OUTPUT DATA VALID 
VOL -- tOOE 

WRITE CYCLE 1 (4) (R/W Controlled Write) 

ADDRESSES 

OE2 

DOUT 

VIH­

vIL -

VIH-­

vIL --~~~'-l.J.~'-l.J.UJ 

VIH _~ ...... ,..-ro ...... ~ ...... ~ 

two 

tow 

tow 

vIL-~~~~~~~~~r-________ ~~~~~~~~~~~'-l.J.. 

toDW 

(2) 

VIH-----------------~ ~~~=i-t~;=~--------------
VIL- __________ J ~ __ --------~ 
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TC5563APL-10L, TC5563APL-12L 
TC5563APL-15L 

WRITE CYCLE 2 (4) (CEI Controlled Write) 

two 

ADDRESSES VIH­
VIL-

CE2 

VIH- twp 

VIL-~~~~~~~~~~~ ______ ~~~~~~~~~~~~ 

VIH-~~Tr.~~Tr.~~~~---------;~~~~~~~~~~~T 

VIL-~~~~~~~~ ~--+-~~--~ ~~~~~~~~~~~ 

VIH---------~~~~ ~ __ +---~--~ z---------------------
VIL-

too tDH 

VIH---------------------~ ~~====~~~~=---------------
vIL-_____________________ ~--------~~----------------

WRITE CYCLE 3 (4) (CE2 Controlled Write) 

ADDRESSES 

CE2 

DOUT 

VIH-~~~~~~~~~~ ~ __ ~ __ ~ 

vIL-~~~~~ .. ~~ .. ~~------~~~~~~~~~~~~4 

VIH-

VIL-________ ~~~~ ~--+-~~--~ ~--------------------

V IH _ """' ........ ~~ ......... ._TT~~ 

vIL-~ .. ~~~~~~~--~------~~~~~~~~~~~~ 

too tDH 

VIH _ ------------------~ 1===::L.!:::t"~=-----------­
DATA IN STABLE 

VIL----------------------- ~------~ ~ ______________ __ 
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TC5563APL-10L, TC5563APL-12L 
TC5563APL-15L 

Note 1. R/W is High for Read Cycle. 

2. Assuming that CEl Low transition or CE2 High transition occurs coincident 
with or after R/W Low transition, Outputs remain in a high impedance state. 

3. Assuming that CEI High transition or CE2 Low transition occure coincident 
with or prior to R/W High transition, Outputs remain in a high impedance 
state. 

4. Assuming that M is High for Write Cycle, Outputs are in high impedance 
state during this period. 

DA.TA RETENTION CHARACTERISTICS (Ta-O", 70·C) 
SYMBD; .. i P Al'.A..lo!ETE.'r{ ! MIN. TYP. I MAX. 

VDH I Data Re ter, tior: SUPFly Voltage J 2.0 - 1 5.5 

i Stancby I VDD-3.0V I - - 15 
IDDS2 Supply Current 

I 
, 

VD!::-S.5V - - \ 30 

tCDR I Chip Dese:ection to Data Retention Mode 0 - -
tR I Re:overy Time tRC'" - -

*: Read cycle time. 

CtT Controlled Data Retention Mode (1) 

DATA RETENTION MODE 

VDD-O.2V 

GND 

CE2 Controlled Data Retention Mode (3) 

DATA RETENTION MODE 
4..5 V 

0.2 V 

GND 
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TC5563APL-10L,TC5563APL-12L 
TC5563APL-15L 

Note 1: In ~ controlled data retention mode. minimum standby current mode is 

achieved under the condition of CE2 ~ O.2V or CE2 ~ VDD-O.2V. 

2: If the VIH of eEl is 2.2V in active operation, IDDBI current flows during the 

period that the VDD voltage is going down from 4.5V to 2.4V. 

3: In CE2 controlled data retention mode. minimllm standby current mode is 

achieved under the condition of CE2 ~ O.2V. 

DEVICE INFORMATION 

The TC5563APL is fln asynchronous RAM using address activated :ci1::cuit· ·technology, thus 

the internal operation is synchronous. Then once row address change occur, the 

precharge operation is executed by internal pulse generated from row address tran­

sient. Therefore the peak current flows only after row address change. as shown in 

the following figure. 

This peak current may induce the noise on VDD/GND lines. Thus the use of about 

O.l~F decoupling capacitor for every device is recommended to eliminate such noise. 

ADDRESSES 

IDDO 
(OIA) 

Fig. Typical Current Waveforms 
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TC5563APL-10L, TC5563APL-12L 
TC5563APL-15L 

OUTLINE DRAWINGS (DIP28-P-300B) 

Unit in mm 

o 
II) 

i 

~::::::::::::::II] ~~. . 
1 14 

'" d 
34.9±O.2 'tl 

1~~O=.9=5±=O=.1~ ________________ ~ ~ ; 
Ir - +I 
~~~~~~rH~~~~HI~ ~ 

--... =:z;+--+~ 
"I.... +I 

v_....;;;C>=2'----+i~ 

910.25~ 

Note: Package width and length do not include mold protrusion, allowable 

mold protrusion is O.15mm. 
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8,192 WORD X 8 BIT CMOS STATIC RAM 

iDESCRIPTIONI 

The TC5565APL/AFL is a 65,536 bit static random access memory organized as 8,192 words by 
8 bits using CMOS technology, and operates from a single 5V supply. Advanced circuit techniques 
provide both high speed and low power features with a maximum operating current of 5mA1MHz 
and maximum access time of lOOns/120ns/150ns. 
When CE2 is a logical low or CEl is a logical high, the device is placed in low power standby mode 
in which standby current is 2IJ-A typically. The TC5565APL/AFL has three control inputs. Two chip 
enables (CE1, CE2) allow for device selection and data retention control, and an output enable input 
(OE) provides fast memory access. Thus the TC5565APL/AFL is suitable for use in various 
microprocessor application systems where high speed, low power, and battery back up are required. 
The TC5565APL also features pin compatibility with the 65K bit EPROM (TMM2764D). RAM and 
EPROM are then interchangeable in the same socket, resulting in flexibility in the definition of the 
quantity of RAM versus EPROM in microprocessor application systems. The TC5565APL is offered in 
a dual-in-line 28 pin standard plastic package. 
The TC5565AFL is offered in 28 pin mini Flat Package. 

IFEATURESI 

• Low Power Dissipation 
27.5mW/MHz(Max.) Operating 

• Standby Current: lOO~A(Max.) Ta-700C 
• Access Time 

TC5565APL/AFL-IO lOOns (Max.) 
TC5565APL/AFL-12 120ns(Max.) 
TC5565APL/ AFL-15: .: l5Ons(Max.) 

• 5V Single Power Supply 
• Power Down Features: CE2, CEI 
• Fully Static Operation 

• Directly TTL Compatible: All Inputs 
Outputs 

• Pin Compatible with 2764 type EPROM 
• TC5565APL Family (Package Type) 

Package Type Device Name 
600 mil DIP TC5565APL 
300 mil DIP 

(Slim Package) "'TC5563APL 
Flat Package 

(SOP) TC5565AFL 

"': See TC5563APL Technical Data 

and 

• Data Retention Supply Voltage: 2.0'" 5.5V iBLOCK DIAGRAM I 
IPIN CONNECTION I (TOP VIEW) 64.k bit EPROM 

T05565AP4/APL TMK2764.D 

N.O. ~ Vl>D vpp voo 
A~2 2 lV\V A~2 MIl 

--OVOD A7 3 OE2 A7 N.O. 
A6 4. A8 A6 A8 141i:140RY OELL 

--COND 
A5 5 A9 A5 1.9 AlUtAY 
1.4. 6 AU A4. A~~ 
A3 7 ~ A3 01" 256 X 256 
1.2 8 A~O A2 UO (65536) A~ 9 em A~ 01" 
1.0 10 .vee AO 07 

VO~ II I/07 00 06 
V02 ~ V06 O~ 05 
V03 ~ V05 02 04. 

GND U 1/04. GND 03 

iPIN NA~IESI 
AO '" Al2 Address Inputs 

R/t~ Read/Write Control Input 
em Ou~put Enable Input 

CEl. CE2 Chip Enable Inputs 
1/01'" 1/08 Data Input/Output 

vDD Power (+5V) 
GND Ground 
N.C. No Connection 
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TC5565APL-10, TC5565APL-12, TC5565APL-15 
TC5565AFL-10, TC5565AFL-12,TC5565AFL-15 

OPERATION MODE 

OPERATION MODE en CE2 

Read L H 

Write L H 

Output Deselect L H 

H * Standby 
* L 

* : H or L 

MAXIMUM RATINGS 

SYMBOL ITEM 

VDD Power Supply Voltage 

VIN Input Voltage 

VI/O Input and Output Voltage 

PD Power Dissipation 

Tsolder Soldering Temperature 

Tstg Storage Temperature 

Topr OPerating Temperature 

* : -3.0V at pulse width SOns Max. 
**: Flat package 

D.C. RECOMMENDED OPERATING CONDITIONS 
SYMBOL PARAMETER 

VDD Power Supply Voltage 

OE R/W 1/01 ",1/08 

L H DOUT 

* L DIN 

H H High-Z 

* * High-Z 

* * High-Z 

RATING 

-0.3 '" 7.0 

-0.3*", 7.0 

-O.S '" VDn+O.S 

1.0/0.6** 

260 • 10 

-SS '" 150 

0'" 70 

MIN. TYP. MAX. 

4.5 5.0 5.5 

POWER 

IDDO 

IDDO 

IDDO 

IDDS 

IDDS 

UNIT 

V 

V 

V 

W 

·C· sec 

·C 

·C 

YNIT 

VIH Input High Voltage 2.2 - VDD+O·3 
V 

VIL Input Low Voltage -0.3* - 0.8 
VDH Data Retention Supply Voltage 2.0 - 5.5 

*: -3.0V at pulse width SOns Max. 
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TC5565APL-10,TC5565APL-12,TC5565APL-15 
TC5565AFL-10, TC5565AFL-12, TC5565AFL-15 

D~C.and OPERATING CHARACTERISTICS (Ta-O ~ 70·C. VDD-~V±IO%) 

SYMBOL PARAMRTER TEST CONDITION MIN. TYP. MAX. 

IlL 
Input Leakage 

VlrO~VDD - - ±1.0 Current 

IOH Output High Current VOH-2.4V -1.0 - -
IOL Output Low Current VOL-0.4V 4.0 - -

Output Leakage CEi-VIH or CE2-VIL or 
ILO Current R/W-VIL or ~-VIH - - ±l.0 

VOUT'"O ~VDD 

tcycle-l.O)Js -VDD-5.5V - 10 

m-VIL 
TC5565APL-10 tcycle 

45 - -
TC5565AFL-10 -lOOns 

IDDOl 
CE2-VIH 

TC5565APL-12 tcycle 
Other input- TC5565AFL-12 -120ns - - 40 

VIH/VIL TC5565APL-15 tcycle 
IOUT-OmA - - 35 

TC5565AFL-15 -150ns 
Operating Current 

tcycle-l. O)Js 5 VDD-5.5V - -
C!l-0.2V TC5565APL-IO tcycle 40 - -
CE'2-VDD-O.2V 

TC5565AFL-1O -lOOns 
IDD02 TC5565APL-12 tcyc1e Other input- - - 35 

TC5565AFL-12 -12Ons 
VDD-O.2V/0.2V 

TC5565APL-15 tcycle 
IOUT-OmA - - 30 

TC5565AFL-15 -150ns 

IDDSI C!l-VIH or CE2-VIL - - 3 

Standby Current CE1-VDD-O.2V or VDD-5.5V - 2 100 
*IDDS2 

CE2-0.2V VDD-3.0V - 1 50 

*: In standby mode with C!l ~ VDD-O.2V. these specification limits are guaranteed 
under the condition of CE2~VDD-O.2V or CE2 ~ 0.2V. 

CAPACITANCE (Ta-25·C) 

SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX. UNIT 

CIN Input Capacitance VIN-GND - - 10 

COUT Output Capacitance VOUT-GND 10 
pF - -

Note: This parameter is periodically sampled and is not 100% tested. 
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pA 

mA 

mA 

IJA 

mA 

mA 

mA 

mA 

mA 

mA 

mA 
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TC5565APL ..... 10, TC5565APL-12, TC5565APL-15 
TC5565AFL-10,TC5565AFL ..... 12, TC5565AFL-15 

A.C. CHARACTERISTICS (Ta-0'll70oC, VDD"5V±10%) 

Read Cycle 
TC5565APL-10" 

SYMBOL PARAMETER TC5565AFL-10 

MIN. MAX. 

tRC Read Cycle Time 100 -
tACC Address Access Time - 100 

tCOl CEl Access Time - 100 
tC02 GE2 Access Time - 100 

tOE Output Enable to Output Valid - 50 

tCOE 
Chip Enable (~. CE2) to 10 -Output in Low-Z 

tOEE Output Enable to Output in Low-Z 5 -
Chip Enable (CEl. CE2) to 

tOD Output in High-Z - 35 

tODO Output Enable to Output in 35 High..:Z -
tOH Output Data Hold Time 20 -

Write Cycle 
TC5565APL-lO" 

SYMBOL PARAMETER TC5565AFL-10' 
MIN.' MAX. 

twc Write Cycle Time 100 -
twp Write Pulse Width 60 -
tcw Chip Selection to End of Write SO -
tAS Address Set up Time 

tw Write Recovery Time 
tODW R/W to Output High-Z 
tOEW R/W to Output Low-Z 
tDS Data Set up Time 

tDH Data Hold Time 

A.C. TEST CONDITION 

Output Load 
Input Pulse Level 
Timing Measurement VIN 
Reference Level Vour 
t r • tf 

0 -
0 -

- 35 
5 -

40 -
0 -

100pF + 1 TTL Gate 
0.6V. 2.4V 
O.SV. 2.2V 
O.SV. 2.2V 
5ns 
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TC5565APL-12-
TC5565AFL-!2" 
MIN. MAX. 

120 -
- 120 

- 120 

- 120 

- 60 

10 -
5 -

- 40 

- 40 

20 -

TC5565APL-12 
TC5565AFL-12 

MIN. MAX. 

120 -
70 -
S5 -
0 -
0 _. 

- 40 

5 -
50 -
0 -

TC5565APL-15 
TC5565AFL-15 UNIT 

MIN. MAX. 

150 -
- 150· 

- 150 

- 150 
_. 70 

15 - ns 

5 -, 
- 50 

- 50 

20 -

TC5565APL-15 
TC5565AFL-15 UNIT 

MIN. MAX. 

150 . 
90 -

100 -
0 - ns 
0 -

- 50 
10 -
60 -
0 -



TC5565APL-10, TC5565APL-12,TC5565APL-15 
TC5565AFL-10, TC5565AFL-12,TC5565AFL-15 

TH4ING WAVEFORf.1S 

READ CYCLE (l) 

ADDRESSES 

OE2 

DOUT 

VIR -­

VIL -

VIH __ ~~~~===========4----------~~~~~~~TT~~ 
VIL --............... ""-'r I---~=----l 

VIH --

VIL--.... -T~~ ________ ~ ________ ........ ~~~~ ........ ~~~~~ 

VIH __ ~"T""t"'""'~-ri. I---=---j 

VIL--~~~~~~----+-----~~~~~~~~~~~~ 

VOH --___ -+--1::==~ OUTPUT DATA VALID 
VOL --

WRITE CYCLE 1 (4) (R/W Controlled Write) 

two 

vIH --
ADDRESSES 

VIL --

tWR 

VIH -- twp 

VIL --

VIH --
OE2 tow 

VIL --

VIH -- tow 

VIL --

toDW top 

VIH --
DOUT (3) 

VIL --

tDS 

VIR --
DIN 

VIL --
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TC5565APL-10, TC5565APL-12, TC5565APL-15 
TC5565AFL-10, TC5565AFL-12, TC5565AFL-15 

WRITE CYCLE 2 (4) (CEI Controlled Write) 

VIR 
ADDRESSES 

CE2 

DOUT 

VIR _ --------__""'\. .t;:::===:L.t::::~ ,.--------
vIL - ________ --J "F-----'"f' '-_______ _ 

WRITE CYCLE 3 (4) (CE2 Controlled Write) 
two 

ADDRESSES 

CE2 

VIH .----------"'\. .t===:L.!:~ ,---------
vIL - _________ .J-p:. ____ ~ '--______ _ 
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TC5565APL-10, TC5565APL-12, TC5565APL-15 
TC5565AFL-10, TC5565AFL-12, TC5565AFL-15 

Note 1. R/W is High for Read Cycle. 

2. Assuming that CEI Low transition or CE2 High transition occurs coincident 

with or after R/W Low transition, Outputs remain in a high impedance state. 

3. Assuming that CEI High transition or CE2 Low transition occurs coincident 
with or prior to RfW High transition, Outputs remain in a high impedance 

state. 

4. Assuming that ~ is High for Write Cycle, Outputs are in high impedance 

state during this period. 

DATA RETENTION CHARACTERISTICS (Ta-O'll 70°C) 
SYMBOL PARAMETER MIN. TYP. MAX. UNIT 

VDH Data Retention Supply Voltage 2.0 - 5.5 V 

IDDS2 Standby Supply Current I VDD-3.0V - - 50 

I lIA 
VDD-5.5V - - 100 

tCDR Chip Deselection to Data Retention Mode a - - liS 

tR Recovery Time tRC* - - liS 

*: Read cycle time. 

rrT Controlled Data Retention Mode (l) 

DATA RETENTION MODE 

5.5V ------

VDD-O.2V 

eND 

CE2 Controlled Data Retention Mode (3) 

DATA RETENTION MODE 

0.2 V 

GND --------------------------------------______ __ 
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TC5565APL-10, TC5565APL-12, TC5565APL-15 
TC5565AFL-10,TC5565AFL-12, TC5565AFl-15 

Note 1: In CEl controlled data retention mode, minimum s'tandby current mode 

is achieved under the condition of CE2 ~ 0; 2V or CE2 ~ VDD-o .2V • 

2: If the VIH of CEI is 2.2V in active operation, IDDS1 current flows during 

the period that the VDD voltage is going down from 4.SV to 2.4V. 

3: In CE2 controlled data retention mode, minimum standby current mode 

is achieved under the condition of CE2 ~ O. 2V • 

DEVICE INFORMATION 

The TC5565APL/AFL is an asynchronous RAM using address activated circuit 

technology, thus the internal operation is synchronous. Then once row address 

change occur, the precharge operation is executed by internal pulse generated 

from row address transient. There~ore the peak curre.nt flows only after row 

address change, as shown in the following figure. 

This peak current may induce the noise on,VDD/GND lines. Thus the use of about 

O.l~F decoupling capacitor for every device is recommended to eliminate such 
noise. 

ADDRESSES 

IDDO 
(IDA) 

60 

20 

o 

, 

VDD-S.5V 
VIH- 5.3V 

VIL-0.2V 

Horizontal = lOOns/d1v 

Fig.l Typical Current t~aveforms 
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TC5565APL-10,TC5565APL-12,TC5565APL-15 
TC5565AFL-10, TC5565AFL-12,TC5565AFL-15 

OUTLINE DRAWINGS (DIP28-P-600) 

Unit in mm 

0 
It) ... 

28 16 I 
0 

N 
c:i 

~ +I 
0 .. ... 

It) 

"'0 
c:ic:i 

14 
~+~ 

37.0±0.2 

1.99 TYP. 

12.541 1.4± 0.1 

Note: Package width and length do not include mold protrusion, allowable 

mold protrusion is O.l5mm. 
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TC5565APL-10,TC5565APL-12,TC5565APL-15 
TC5565AFL-10, TC5565AFL-12, TC5565AFL-15 

OUTLINE DRAWINGS (SOP28-P-450) 

1.0 TYP. 

Unit in mm 

Note: Package width and length do not include mold protrusion, allowable 
mold protrusion is O.l5mm. 
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8,192 WORD X 8 BIT CMOS STATIC RAM 

I DESCRI PTIONI 
The TC5565APL/AFL is a 65,536 bit static random access memory organized as 8,192 words by 8 
bits using CMOS technology, and operates from a single 5V supply. Advanced circuit techniques 
provide both high speed and low power features with a maximum operating current of 5mA/MHz 
and maximum access time of 100ns/120ns/150ns. 
When CE2 is a logical low or CEl is a logical high, the device is placed in low power standby mode 
in which standby current is O.6j-LA typically. The TC5565APL/AFL has three control inputs. Two 
chip enables (CE1 , CE2 ) allow for device selection and data retention control, and an output enable 
input (OE) provides fast memory access. Thus the TC5565APL/AFL is suitable for use in various 
microprocessor application systems where high speed, low power, and battery back up are required. 
The TC5565APL also features pin compatibility with the 64K bit EPROM (TMM2764D). RAM and 
EPROM are then interchangeable in the same socket, resulting in flexibility in the definition of the 
quantity of RAM versus EPROM in microprocessor application systems. The TC5565APL is offered in 
a dual-in-line 28 pin standard plastic package. 
The TC5565AFL is offered in 28 pin mini Flat Package. 

IFEATURESI 
Low Power Dissipation 

27.5mW/MHz(Max.) Operating 
Standby Current: l~(Max.) Ta-25°C 

• Access Time 
TC5565APL/AFL-IOL: lOOns(Max.) 
TC5565APL/AFL-12L: 120ns(Max.) 
TC5565APL/AFL-15L: 150ns(Max.) 

5V Single Power Supply 
Power Down Features: CE2. ~1 
Fully Static Operation 

• Directly TTL Compatible 
: All Inputs and Outputs 

Pin Compatible with 2764 type 
TC5565APL F il (P ka T am ac Lgl! [ype 
Package Type Device Name 

600 mil DIP TC5565APL 
300 mil DIP *TC5563APL 

(Sl1m Package) 
Flat Package TC5565AFL (SOP) 

EPROM 
) 

Data Retention Supply Voltage: 2.0-5.5V *: See TC5563APL Technical Data. 

IPIN CONNECTION I (TOP VIEW) 6.k bit EPROK IBLOCK DIAGRAM I 
TC5565APL/AFL TKK276.D 

N,C, VDD 
A12 R/Ir 

A7 CE2 
A6 As 
A5 All 
M ~U 
A3 OlE" 
A2 A10 

!~ ~e 
I/Ol I/07 
1/02 I/06 
V03 16 1/05 

...--__ G~ND.::...!~-;;;;15~ I/O. 

I PIN NAr·1ESI 
AO-A12 Address Inputs 

V;lliif 
I/Oe 

R/W Read/Write C~ntrol Input 
OE Ou tpu tEnable Inpu t 
CElt CE2 Chip Enable Inputs 
1/01-1/08 Data Input/Output 
VDD Power (+5V) 
GND Ground 
N.C. No Connection 

8-31 

KEllORY CmLL 

ARRAY 

268 X 268 

(65638) 

-VDD 
_GND 



TC5565APL-10L,TC5565APL-t2L,TC5565APL-15L 
TC5565AFL-10L,TC5565AFL-12L,TC5565AFL-15L 

OPERATION MODE 
OPERATION MODE 1!!1 CE2 

Read L 

Write L 

Output Deselect L 
H 

Standby 
* 

*: R or L 

MAXIMUM RATINGS 
SYMBOL ITEM 

Vnn Power Supply Voltage 

VIN Input Voltage 

VItO Input and Output Voltage 

PD Power Dissipation 

Tsolder Soldering Temperature 

Tsts!: Stor~ge Temperature 

TO:2r Operating Temperature 

*: -3.0V at pulse width sOns MAX. 

**: Flat package 

D.C RECOMMENDED OPERATING CONDITIONS 

H 

H 

H 

* 

L 

SYMSOL PARAMETER 

VDD Power Supply Voltage 

'O'! R/W 1/01-1/08 
L H DOUT 

* L DIN' 

H H Hisl:h-Z 

* * Bigh-Z 

* * Risl:h-Z 

RATING 

-0.3-7.0 
-0.3*-7.0 

-0. S-VDn+O. 5 
1.0/0;6** 

260 • 10 

-55-ISO 
0-70 

MIN. TYP. 

4.S S.O 
MAX •. 

S.S 
VIH Input High Voltage 2.2 - VDn+O.3 
VIL Input Low Voltage -0.3* - 0.8 
VDH Data Retention Supply Voltage 2.0 - S.S 

*: -3.0V at pulse width sOns MAX. 
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POWER 

IDDO 
Innn 

Innn 

IDDS 

Inns 

UNIT 

V 
V 

V 

W 

·C·sec 

·C 

·C 

UNIT 

V 

V 

V 

V 



TC5565APL-10L, TC5565APL-12L, TC5565APL-15L 
TC5565AFL-10L, TC5565AFL-12L, TC5565AFL-15L 

D.C. and OPERATING CHARACTERISTICS (Ta"'0"'70°C. VDD"'5V±10%) 

SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX. UNIT 

IlL Input Leakage Current VIN-O", VDD - - ±l.O \JA 

IOH Output High Current VOH-2.4V -1.0 - - mA 

IOL Output Low Current VOL-0.4V 4.0 - - mA 

CElaVIH or CE2-VIL or 

ho Output Leakage Current R/W=VIL or OE-VIH - - ±1.0 \JA 

VOUT"'O'" VDD 
VDD=5.5V tcycle=l.O\Js - - 10 mA 
CEl-VIL TC5565APL-IOL tcycle 45 TC5565AFL-IOL - - mA 

IDDOI CE2-VIH "lOOns 

Other input .. TC5565APL-12L tcycle 40 mA TC5565AFL-12L "l20ns - -
VIH/VIL TC5565APL-15L tcycle 
Iout"OmA - - 35 mA TC5565AFL-15L =150ns Operating Current 
VDD=5.5V tcycle=l.O\Js - - 5 mA 

CEl=O.2V TC5565APL-IOL tcycle 40 mA - -
CE2=VDD-~·2V TC5565AFL-IOL '"lOOns 

IDD02 Other input'" TC5565APL-12L tcycle 
TC5565AFL':"12L =120ns - - 35 mA 

VDD-0.2V/0.2V 
TC5565APL-15L tcycle 

IOUT=OmA - - 30 mA TC5565AFL-15L -150ns 

IDDSI Standby Current eEl-VIH or CE2-VIL - - 3 mA 

* CEl-VDO-0.2V or Ta-25°C - 0.6 1.0 IDDS2 Standby Current \J A 
CE2-0.2V Ta"'O", 70°C - - 30 

*: In standby mode with en ~ VDD-0.2V, these specification limits are guaranteed under 

the condition of CE2 ~ VDD-O. 2V or CE2:i O. 2V. 

CAPACITANCE (Ta=25°C) 

SYMBOL PARAMETER TEST CONDITION MAX. UNIT 

CIN Input Capacitance VIN'"GND 10 

COUT Output Capacitance VOUT=GND 10 
pF 

Note: This parameter periodically sampled is not 100% tested. 
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TC5565APL-10L,TC5565APL-12L,TC5565APL-15L 
TC5565AFL-10L, TC5565AFL-12L, TC5565AFL-15L 

A.C. CHARACTERISTICS (Ta-0-70oC. VDD-5V:10%) 

READ CYCLE 
TCSS6SAPL-10L 

SYMBOL PARAMETER TCSS6SAFL-10L 
MIN. MAX. 

tRC Read Cycle Time 100 -
tACC Address Access Time - 100 

tCOl "CE1 Access Time - 100 

tC02 CE2 Access Time - 100 

tOE Output Enable to Output Valid - 50 

tCOE 
Chip Enable ("CE1. CE2) to 10 -Output in Lo'w-Z 

tOEE Output Enable to Output in Low-Z 5 -
tOD 

Chip Enable (~1. CE2) to - 35 Output in High-Z 

tODO Output Enable to Output in High-~ - 35 

tOH Output Data Hold Time 20 -

WRITE CYCLE 
TCS565APL-10L 

SYMBOL PARAMETER TC5S65AFL-10L 
MIN. MAX. 

twc Write Cycle Time 100 -
twp Write Pulse Width 60 -
tcw Chip Selection to End of Write 80 -
tAS Address Set up Time 

twa Write Recovery Time 

tODW R/W to Output High-Z 

tOEW R/W to Output Low-Z 

tDS Data Set up Time 

tDH Data Hold Time 

A.C. TEST CONDITION 

Output Load 
Input Pulse Level 
Timing Measurement VIN 
Reference Level VOUT 
tr. tf 

0 -
0 -

- 35 

5 -
40 -
0 -

100pF + 1 TTL Gate 
0.6V. 2.4V 
0.8V. 2.2V 
0.8V, 2.2V 
5ns 
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TCSS6SAPL-12L 
TCSS6SAFL-12L 

MIN. MAX. 

120 -
- 120 

- 120 

- 120 

- 60 

10 .;: 

5 -
- 40 

- 40 

20 -

TCS565APL-12L 
TC5565AFL-12L 

MIN. MAX. 

120 -
70 -
85 -
0 -
0 -
- 40 

5 -
50 -
0 -

TCSS6SAPL-1SL 
TCS56SAFL-1SL UNIT 

MIN. MAX. 

150 -
- 150 

- 150 

- 150 

- 70 ns 

15 -
5 -

- SO 

- SO 

20 -

ig~~~~~:H; UNIT 
MIN. MAX. 

150 -
90 -

100 -
0 -
0 - ns 

- 50 

10 -
60 -
0 -



TC5565APL-10L, TC5565APL-12L, TC5565APL-15L 
TC5565AFL-10L, TC5565AFL-12L, TC5565AFL-15L 

TIMING WAVEFORMS 
READ CYCLE (1) 

ADDRESSES 

DOUT 

Vm­
v IL -- J.J..).,",-,-~ 1-----"------1 

VIH­

~L--~~~~~-------~------~~~~~~~~yu~~ 

VIH--

VIL-~~~~~~ ______ ~ ______ ~~~~~~~~~~~ 

VOH -- ---+-===tI VOL __ OUTPUT DATA VALID 
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TC5565APL-10L, TC5565APL-12L"T€5565APb-15L 
TC5565AFL-10L, TC5565AFL-12L, TC5565AFL-15L 

WRITE CYCLE 2 (4) (~l Controlled Write) 

ADDRESSES 

DOUT 

VIH-

vIL-~~~~~~~~~ ________ ~~~~~~~~~~ 

VIH­

V IL - kl.I.'..L.i-j:.LLo~¥.L"'-l.I,U 

VIH -;­
VIL-

Vm-

1---,----.::;..;.;..----1 

VIL - ________________ --J 1\..-______ --'1 '--_______ _ 

WRITE CYCLE 3 (4) (CE2 Controlled Write) 
two 

ADDRESSES 

R/W 
VIH-

VIL-~~~~~~~~~ ________ ~~~~~~~~~~ 

VIH-
VIL-____ ~.l./..LU 

r---:..----..;;.~---I 

VIH-
vIL-~~~ .. ~~~~~ ________ ++~~~~~~~~~ 

DOUT 
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TC5565APL-10L, TC5565APL-12L, TC5565APL-15L 
TC5565AFL-10L, TC5565AFL-12L,TC5565AFL-15L 

Note 1. R/W is High for Read Cycle. 

2. Assuming that ~1 Low transition or CE2 High transition occurs coincident 

with or after R/W Low transition, Outputs remain in a high impedance,state. 

3. Assuming that ~1 High transition or CE2 Low transition occurs coincident 

with or prior to R/W High transition, Outputs remain in a high impedance 

state. 

4. Assuming that ~ is High for Write Cycle, Outputs are in high impedance 

state during this period. 

DATA RETENTION CHARACTERISTICS (Ta-0-70·C) 
SYMBOL PARAMETER 

VDH Data Retention Supply Voltage 

IDDS2 Standby Supply Current 

tCDR Chip Deselection to Data Retention Mode 

tR Recovery Time 

*: Read cycle time. 

eEl Controlled Data Retention Mode (1) 

DATA RETENTION MODE 

4.5V 

GND 

CE2 Contro 11 ed Data Retenti on t10de (3) 

VIL 

GND 

DATA RETENTION MODE 

a.:av 

8-37 

MIN. TYP. MAX. 

2.0 - S.S 

VDD-3.0V - -- IS 
VDD-S.SV '- - 30 

0 - -
ta.C' * - -

UNIT 
V 

\.LA 

IJS 

IJS 



TC5565APL-10L, TC5565APL-12L, TC5565APb ... ·15L 
TC5565AFL-10L, TC5565AFL-12L, TC5565AFL-15L 

Note 1 In ~l controlled data retention mode. minimum standby current mode is 

achieved under the condition of CE2~O.2V or CE2~VDD-O.2V. 

2 If the ViR of eEl is 2.2V in aotive operation, IDDSl ourrent flows during the 

period that the VDD voltage is going down from 4.5V to 2.4V. 

3 In ~E2 .controlled data retention mode. minimum standby current mode is 

achieved under the condition of CE2~O.2V. 

DEVICE INFORMATION 
The TC5565APL/AFL is an asynchronous RAM using address activated circuit 

thus the internal operation is synchronous. Then once row address change occur. 

the precharge operation is executed by internal pulse generated from row address 

transient. Therefore the peak current flows only after row address change. as 

shown in the following figure. 

This peak current may induce the noise on VDD/GND lines. Thus the use of about 

O.lpF decoupling capacitor for every device is recommended to eliminate such noise. 

ADDRESSES 

IDDO 

(IDA) 

Pig .TYPICAL Cl1flRENT WAVEPORllS 

B·38 

VDD = 5.I5V 

VIR= 5.3V 

vIL= o.av 
Horizontal = lOOns/d1v 



TC5565APL-10L, TC5565APL-12L, TC5565APL-15L 
TC5565AFL-10L, TC5565AFL-12L, TC5565AFL-15L 

OUTLINE DRAWINGS (DIP28-P-600) 

1.99TYP. 

28 15 

N 
d 
+I 
0 .. -

14 

37.0±0.2 ,. 
1,-----------------.1- ~ 

12.541 1.4± 0.1 

+1 
q ... 

Unit in nun 

. 
on -I 
0 

~ 
on 

-0 
dd 

~+onl 
~ 

Note: Package width and length do not include mold protrusion, allowable 

mold protrusion is O.l5nun. 
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TC5565APL-10L,TC5565APL-12L,TC5565APL~15L 
TC5565AFL-10L,TC5565AFL-12L,TC5565AFL-15L 

OUTLINE DRAWINGS (SOP28-P-450) 

1.0 TYP. 

'" '" o d 

tJ ~_. 
00 ... 

Unit in mm 

Note: Package width and length do not include mold protrusion. allowable 
mold protrusion is O.l5mm. 
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32,768 WORDS x 8 B IT STATIC RAM 

DESCRIPTION 

The TC55257BPL is a 262,144 bit static random access memory organized as 32,768 words by 8 bits 
using CMOS technology, and operates from a single 5V supply. Advanced circuit techniques provide 
both high speed and low power features with an operating current of 5mAlMHz (Typ.) and minimum 
cycle time of 85ns. 

When CE is a logical high, the device is placed in low power standby mode in which standby current 
is 2f..LA typically. The TC55257BPL has two control inputs. Chip enable (CE) allows for device selection 
and data retention control, and an output enable input (OE) provides fast memory access. Thus the 
TC55257BPL is suitable for use in various microprocessor application systems where high speed, low 
power, and battery back up are required. 

The TC55257BPL is offered in both a standard dual-in-line 28 pin plastic package (0.6/0.3 inch 
width) and small-out-line plastic flat package. 

FEATURES 
• Low Power Dissipation 

27.5mW I MHz (Typ.) Operating 
• Standby Current 

lOOpA (Max.) : 

• Access Time 

--------
TC55257BPL-85 TC55257BPL-l0 
TC55257BFL-85 TC55257BFL-l0 
TC55257B5PL-85 TC55257BSPL-l0 

TC55257 BPIr85 I BFIr85 I BSPIr85 Access Time (max.) 85ns lOOns 
Chip Enable Access 

BPIrlO I BFIrlO I BSPIrlO Time (max.) 85ns lOOns 

• 5V Single Power Supply 
• Power Down Feature: tm' 
• Data retention Supply Voltage: 

2.0-5.5V 
PIN CONNECTION (TOP VIEW) 

PIN NAMES 
AO-AI4 

PJW 

'M 
~ 

1/01-1108 

Voo 
GND 

A14~ 1 28 
A12~2 27 

A~'f 3 
26 

A6 4 25 
A5~5 24 
A4~6 23 
A3~7 22 
A2 8 21 
Al 9 20 
AO 10 19 

VOl 11 18 
V02 12 17 
1103 13 16 

GND 14 15 

Address Inpuu 

VOD 
PJW 
A13 
AS 
A9 
All 
M 
Al0 
~ 
1/08 
1/07 
1/06 
1/05 
1/04 

ReadIWrite Control Input 

Output Enable Input 

Chip Enable Input 

Data InpuVOutput 

Power ( +5V) 

Ground 

Output Enable Time 
45ns SOns (Max.) 

• Directly TTL Compatible: All Inputs and Outputs 
• Plastic DIP, Plastic FP and Plastic Slim Package 

BLOCK ·DIAGRAM 

AS 
A6 
A7 
AS 
A9 

All 
A12 
AU 
A14 

1/0 1 

110 8 

~~ '0 
a 
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~ .. ~ .J.- ./1 ... .. _-0 Vao .. '" .. 
h" .... .. '" _GND .... 

~8 M~MORyau. 0" 1 

~;; ~v NI ARRAY 16 
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~::: ~~ "'I 5121<321<16 1 .. .. ~ (262144) 

./ .1 :: -
~--- 32 .-•• 

~ 1m SENSE AMP. a:;~ ~ COLUD~~om~RlSS 
<C 

.. 
j:; I~ .. e COLU~~ltr~~RESS <C <C 

0 .... v .. 

~,~: ~ 
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TC55257BPL-85,TC55257BPL-10 
TC55257BFL-85,TC55257BFL-10 
TC55257BSPL-85,TC55257BSPL-10 

OPERATION MODE 

OPERATION MODE ~ 

Read L 

Write L 

Output Deselect L 

Standby H 

*: HorL 

MAXIMUM RATINGS 

SYMBOL ITEM 

Voo Power Supply Voltage 

VIN Input Voltage 

VIIO Input and Output Voltage 

Po Power Dissipation 

Tsolder Soldering Temperature 

Tstrg Storage Temperature 

Topr Operating Temperature 

*) -3.0V at pulse width SOns 

m 
L 

* 
H 

* 

**) O.6inch 1.0W, O.3inch O.8W, O.4Sinch O.6W 

D.C. RECOMMENDED OPERATING CONDITIONS 

SYMSOL PARAMETER MIN. 

Voo Power Suppiy Voltage 4.5 

VIH Input High Voltage 2.2 

VIL Input Low Voltage -0.3· 

VOH Data Retention Supply Voltage 2.0 

*) -3.0V at pulse width SOns 

8-42 

PJW VOl-VOl POWER 

H. DOUT 1000 

L DIN 1000 

H Hlgh·Z 1000 

* Hlgh·Z loos 

RATING UNITS 

-0.3-7.0 V 

-0.3*-7.0 V 

- 0.5*-Voo + 0.5 V 

1.0 I O.SI 0.6 *. W 

260 '10 'C'sec 

-55-ISO 'C 

0-70 *C 

TYP. MAX. UNIT 

5.0 5.5 V 

- Voo+0.3 V 

- O.S V 

- 5.5 V 



TC55257BPL-85,TC55257BPL-10 
TC55257BFL-85,TC55257BFL-10 

TC55257BSPL-85,TC55257BSPL-10 

D.C. and OPERATING CHARACTERISTICS (Ta=O-70°C, Voo=5V± 10%) 

SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX. UNITS 

IlL Input Leakage Current VIN" O-Voo - - :1:1.0 pA 

10H Output High Current VOH = 2.4V -1.0 - - .mA 

10L Output Low Current VOL" 0.4V 4.0 - - mA 

ILO Output Leakage Current 
tE" .. VIH or RIW • VIL or ~. VIH - - :I: 1.0 pA 
Vour" O-Voo 

tE" - VIL I tcycle" 1115 - 10 -
10001 

RIW. VIH 
mA 

Other Input .. VIH /VIL 
tcyde. - - 70 

lOUT" OmA 
Min. cycle 

Operati ng Current tE" = 0.2V tcyc) ... Ips - 5 -
RIW .. Voo - 0.2V 

10002 Other Input tcyd.- mA 

.. Voo - 0.2V/0.2V Min. cycle - - 60 

lOUT = OmA 

100s1 Standby Current tE" .. VIH - - 3 mA 

10052 Standby Current 
tE" • Voo - P.2V 

T ... 0-70·C 2 100 pA 
Voo = 2.0V-S.SV -

CAPACITANCE (Ta = 25°C, f = 1 MHz) 

SYMBOL PARAMETER TEST CONDiTION MAX. UNIT 

CIN Input Capacitance VIN=GND 10 pF 

CaUl Output Capacitance VOUT-GND 10 pF 

Note: This parameter is periodically sampled and is not 100% tested. 
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TC55257BPL-85,TC55257BPL-10 
TC55257BFL-85, TC55257BFL-10 
TC55257BSPL-85,TC55257BSPL-10 

A.C. CHARACTERISTICS (Ta = 0-70°C, VOO = 5V ± 10%) 

READ CYCLE 

SYMBOL PARAMETER 

tRC Read Cyde Time 

tACC Address Access Time 

teo ~ Access Time 

toE Output Enable to Output in Valid 

teOE Chip Enable (a) to Output in Low 

toEE 
Output Enable to OutPut in 

Low-Z 

toD 
Chip Enable (a) to Output in 

High-Z 

toDO Output Enable to Output in High-Z 

toH Output Data Hold Time 

WRlTECYCLE 

SYMBOL PARAMETER 

twc Write Cycle Time 

twp Write Pulse Width 

tcw Chip Selection to End of Write 

tAS Address Set up Time 

tWR Write Recovery Time 

toDW R/W to Output High-Z 

toEw R/W to Output Low-Z 

tDS Data Set up Time 

toH Data Hold Time 

A.C. TEST CONDITIONS 

Output Load 
Input Pulse Level 
Timing Measurement : 
Reference Level 

tr • tr 

lOOpF+l TTLOate 
O.6V.2.4V 
O.8V.2.2V 
O.8V.2.2V 
5ns 

TC55257BPL-85 

TC55257BFL-8S 
TC55257B5PL-B5 

MIN, MAX. 

85 -
- 85 

- 85 

- 45 

10 -
5 -
- 30 

- 30 

10 -

TCS5257BPL-81i 
TC55257BFL-85 
TC55257BSPL-85 

MIN. MAX. 

B5 -
60 -
65 -
0 -
5 -- 30 

5 -
40 -
0 -
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TC55257BPL-l0 

TCSS2S7BFL-l0 
TCSS257BSPL-l0 UNIT 

MIN. MAX. 

100 -- 100 

- 100 

- SO 

10 - ns 

5 -
- 50 

- 40 

10 -

TC55257BPL-IO 

TCS5257BFL-IO 
TC55257BSPL-l0 UNIT 

MIN. MAX. 

100 -
70 -
90 -
0 -
5 - ns 

- SO 

5 -
40 -
0 -



TIMING WAVEFROMS 

READ CYCLE (1) 

Dour 

UNKNOWN 

TC55257BPL-85,TC55257BPL-10 
TC55257BFL-85,TC55257BFL-10 

TC55257BSPL-85,TC55257BSPL-10 

WRITE CYCLE 1 (4) (RIW Controlled Write) 
twc 

R/W 

Dour 
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TC55257BPL-85,TC55257BPL-10 
TC55257BFL-85,TC55257BFL-10 
TC55257BSPL-85,TC55257BSPL-10 

WRITE CYCLE 2 (4) (TIE Controlled Write) 

DOUT 

DATA IN STABLE 

Note: 1.WW is High for read cycle. 

2. Assuming that OE'low transition occurs coincident with or after BIW Low transition, 
Outputs remain a high impedance state. 

3. Assuming that OE' High transition occurs coincident with or prior to BJW High transition, 
Outputs remain a high impedance state. 

4.Assuming that <m is High for Write Cycle, Outputs are in high impedance state 
during this period. 
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TC55257BPl-85,TC55257BPl-10 
TC55257BFl-85,TC55257BFl-10 

TC55257BSPl-85,TC55257BSPl-10 

DATA RETENTION CHARACTERISTICS (Ta = 0-70°C) 

SYMBOL PARAMETER MIN. TYP. MAX. UNIT 

VOH Data Retention Supply Voltage 2.0 - 5.5 V 

Standby Supply I VOH=3.OV - - 50 
'oosz Current I VOH"S,SV 100 

pA - -
tcOR 

Chip Deselection to Data Retention 
0 

Mode - - pS 

tR Recovery Time tRC(1) - -
Note (1): Read Cycle Time. 

CE Controlled Data Retention Mode 

VOO 
DATA RETENTON MODE 

Voo-O.2V 

GND -------------------------------------------------------

Note (2): If the VIH of CE is 2.2V in operation, IDDS1 current flows during the period that 
the VDD voltage is going down from 4.5V to 2.4Y. 
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TC55257BPL-85,TC55257BPL-10 
TC55257BFL---B5, TC55257BFL-10 
TC55257BSPL---B5,TC55257BSPL-10 

OUTLINE DRAWINGS (DIP28 - P - 600) 

28 

1.99TYP 

15 

0.5:1:0.1 

-
'" o 

00.25 

.. 
N 

'" .. 

UNIT:mm 

0.25!US 

Note: Package width and length do not include mold protrusion, allowable mold protrusion is 
0.15mm. 
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TC55257BPL-85,TC55257BPL-10 
TC55257BFL-85,TC55257BFL-10 

TC55257BSPL-85,TC55257BSPL-10 

OUTLINE DRAWINGS (SOP28 - P - 450) 

1.0TYP 

r-:--18.StO.2 

I~~~~~~ 
15 

-1---.-

N '" 
o 0 
+I +I 
00 00 

00 --

N 

~ g IJ I11J1J IJ IJ IJ IJ [lJ IJ UlJ-1 ~ ~ ~~'_i 
t - 01+0•1 
~ '-0.05 

UNIT:mm 

'" ., E 
- 0 
- In ., -

1.0 t 0.2 

Note: Package width and length do not include mold protrusion, allowable mold protrusion is 
0.15mm. 
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TC55257BPL-85,TC55257BPL-10 
TC55257BFL-85,TC55257BFL-10 
TC55257BSPL-85,TC55257BSPL-10 

OUTLINE DRAWINGS (DIP28 - P - 3008) 

UNIT:mm 

. 
lit 

28 15 -I 
-r---fF'----Jo [ : : : : : : : : : : : :: crr ~ · 

14 

O.94TYP 

Note: Package width and length do not include mold protrusion, allowable mold protrusion is 
0.15mm. 
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32,768 WORDS X 8 BIT STATIC RAM 

DESCRIPTION 
The TC55257BPL is a 262,144 bit static random access memory organized as 32,768 words by 8 bits 

using CMOS technology, and operates from a single 5V supply. Advanced circuit techniques provide 
both high speed and low power features with an operating current of 5mAIMHz (Typ.) and minimum 
cycle time of 85ns. 

When CE is a logical high, the device is placed in low power standby mode in which standby current 
is 2(.LA at room temperature. The TC55257BPL has two control inputs. Chip enable (CE) allows for 
device selection and data retention control, and an output enable input (OE) provides fast memory 
access. Thus the TC55257BPL is suitable for use in various microprocessor application systems where 
high speed, low power, and battery back up are required. 

The TC55257BPL is offered in both standard dual-in-line 28 pin 0.6 and 0.3 inch width plastic 
packages. The TC55257BFL is offered in a 28 pin 450 mil small outline plastic flat package. 

FEATURES 

• Low Power Dissipation 
27 .5m W I MHz (Typ.) Operating 

• Standby Current \ 
2pA at Ta = 25"C (Max.): 
TC55257 BPL-85L I BFL-85L I BSPL-85L 

BPL-IOL I BFL-IOL I BSPL-IOL 
• 5V Single Power Supply 
• Power Down Feature: ~ 
• Data retention Supply Voltage: 

2.0V-5.5V 
PIN CONNECTION (TOP VIEW) 

A'4 Voo 
A12 RAN 
A7 A13 
A6 AS 
A5 A9 
A4 All 
A3 M 
A2 Al0 
Al ~ 
AO 1/08 

1/01 1/07 
1/02 1/06 
1/03 1/05 

GND -..:.:.--....:..::r 1/04 

PIN NAMES 
AO-A14 Address InpuU 

RAN ReadIWrite Control Input 

tiE Output Enable Input 

~ Chip Enable Input 

1/01-1/08 Data Input/Output 

VDD Power ( +5V) 

GND Ground 

• Access Time 

~ 
! TC552578PL-85L I TC55257BPL·l OL 
TC55257BFL-85L TC55257BFL·l0L 
TC55257BSPL-85L TC55257BSPL·l0L 

Access Time (max.) 85ns lOOns 
Chip Enable Access 

85n5 lOOns Time (max.) 
Output Enable TIme 

45n5 SOns (Max.) 

• Directly TTL Compatible: All Inputs and Outputs 
• Plastic DIP , Plastic FP and Plastic Slim Package 

BLOCK DIAGRAM 

AS 
A6 
A7 
AS 
A9 

A11 

.J-J-
~ 

/1 ..... 
_VDO 

AI2 
AU 
AI4 

I/O I 

I/O 8 

RIW 

:~ 
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TC55257 BPL-85L, TC55257BPL-10L 
TC55257BFL-85L, TC55257BFL-10L 
TC55257BSPL-85L, TC55257BSPL-10L 

OPERATION MODE 

OPERATION MODE -a 
Read L 

Write L 

Output Deselect L 

Standby H 

MAXIMUM RATINGS 

SYMBOL ITEM 

Voo Power Supply Voltage 

VIN Input Voltage 

Vuo Input and Output Voltage 

Po Power Dissipation 

Tsolder Soldering Temperature 

Tstrg Storage Temperature 

Topr Operating Temperature 

*) -3.0V at pulse width 50ns 

"Ol 

L 

* 

H 

* 

**) O.6inch 1.0W, O.3inch O.SW. O.45inch O.6W 

D.C. RECOMMENDED OPERATING CONDITIONS 

SYMBOL PARAMETER 

Voo Power Supply Voltage 

VIH Input High Voltage 

MIN. 

4.5 

2.2 

VIL Input Low Voltage -0.3-

VOH Data Retention Supply Volt~ge 2.0 

*) -3.0V at pulse width 50ns 

8-52 

RIW 1I01-IIOS POWER 

H DOUT 1000 

L DiN 1000 

H Hlgh-Z 1000 

* Hlgh-Z IDDS 

RATING UNITS 

-0.3-7.0 V 

-0.3*-7.0 V 

-0.5*-Voo + 0.5 V 

1.0/0.S/0.6 ** W 

260'10 "C. sec 

-55-150 ·C 

0-70 "C 

TYP. MAX. UNIT 

5.0 5.5 V 

- Voo + 0.3 V 

- O.S V 

- 5.5 V 



TC55257BPL-85L, TC55257BPL-10L 
TC55257BFL-85L, TC55257BFL-10L 

TC55257BSPL-85L, TC55257BSPL-10L 

D.C. and OPERATING CHARACTERISTICS (Ta=0-70°C, Voo=5V± 10%) 

SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX. UNITS 

IlL Input Leakage Current VIN·O-VOO - - :1:1.0 pA 

IOH Output High Current VOH" 2.4V -1.0 - - rnA 

10L Output Low Current VOL·0.4V 4.0 - - rnA 

ILO Output Leakage Current 
t! • VIH or RIW • VIL or tm" .. VIH - - :1:1.0 pA 
VOUT" O-Voo 

tE". VIL tcy.1.·1ps - 10 -
10001 

R1W .. VIH 
tcycJ. .. rnA 

Other Input .. VIH I VIL 
Min. cycle - - 70 

lOUT" OmA 
Operating Current 

tEa 0.2V 1cyd ... 1ps - 5 -
RIW .. VDD - 0.2V 

IDD02 Other Input lcyde" rnA 
- VDD - 0.2V/0.2V Min. cycle - - 60 

lOUT" OrnA 

IDDSI Standby Current tE. VIH - - 3 rnA 

tE • Voo - O.2V 
Ta-0-70·C - - 30 

IDDS2 Standby Current 
VDD .. 2.0V-S.SV . 

pA 
Ta_2SoC - - 2 

CAPACITANCE (Ta = 25°C, f = 1 MHz) 

SYMBOL PARAMETER TEST CONDITION MAX. UNIT 

CIN Input Capacitance VIN"GND 10 pF 

CaUT Output Capacitance VOUTaGND 10 pF 

Note: This parameter is periodically sampled and is not 100% tested. 
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TC55257BPL~5L,TC55257BPL-10L 
TC55257BFL-85L,TC55257BFL-10L 
TC55257BSPL~5L,TC55257BSPL-10L 

A.C. CHARACTERISTICS (Ta = 0-70°C, VOO = SV ± 10%) 

READ CYCLE 

SYMBOL PARAMETER 

tJlc Read Cycle Time 

lAce Address Access Time 

teo tr Access Time 

toE Output Enable to Output In Valid 

teOE Chip Enable (tE) to Output in Low 

toEE 
Output Enable to Output In 

Low-Z 

toD 
Chip Enable (tE) to Output In 
High-Z 

tooo Output Enable to Output in Hlgh-Z 

toH Output Data Hold Time 

WRlTECYCLE 

SYMBOL PARAMETER 

twc Write Cycle Time 

twp Write Pulse Width 

tcw Chip Selection to End of Write 

tAS Address Set up Time 

tWR Write Recovery Time 

toow PJW to Output High-Z 

toEW PJW to Outp~ Low-Z 

tos Data Set up Time 

tDH Data Hold Time 

A.C. TEST CONDITIONS 

Output Load 
Input Pulse Level 

Timing Measurement : 

Reference Level 

tr,te 

lOOpF+ 1 TTL Gate 
O.6V,2.4V 

O.8V,2.2V 

O.8V,2.2V 

5ns 

TC55257BPL-85L 

TC55257BFL-B5L 

TC55257BSPL-85L 

MIN. MAX. 

85 -
- 85 

- B5 

- 45 

10 -
5 -
- 30 

- 30 

10 -

TC55257BPL-85L 
TC55257BFL-85L 

TC55257BSPL-B5L 

MIN. MAX. 

85 -
60 -
65 -
0 -
5 -
- 30 

5 -
40 -
0 -

8-54 

TC55257BPL-10L 

TC55257BFL-10L 

TC55257BSPL-10L UNIT 

MIN. MAX. 

100 -
- 100 

- 100 

- 50 

10 - ns 

5 -
- 50 

- 40 

10 -

TC55257BPL-10L 

TC55257BFL·10L 
TC5S257BSPL·10L UNIT 

MIN. MAX. 

100 -
70 -
90 -
0 -
5 

ns -
- 50 

5 -
40 -
0 -



TIMING WAVEFROMS 

READ CYCLE (1) 

Dour 

TC55257BPL-85L, TC55257BPL-10L 
TC55257BFL-85L, TC55257BFL-10L 

TC55257BSPL-85L, TC55257BSPL-10L 

tRC 

UNKNOWN 

WRITE CYCLE 1 (4) (R/W Controlled Write) 

R/W 

DOUT 

DIN 
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TC55257BPL-85L, TC55257BPL-10L 
TC55257BFL-85L, TC55257BFL-10L 
TC55257BSPL-85L, TC55257BSPL-10L 

WRITE CYCLE" 2 (4) (CE Controlled Write) 

twc 

R/W 

DOUT 

Note: 1. RIW is High for read cycle. 

2.Assuming that ~lowtransition occurs coincident with or after RIW Low transition, 
Outputs remain a high impedance state. 

S. Assuming that ~ High transition occurs coincident with or prior to RIW High transition, 
Outputs remain a high impedance state. 

4.Assuming that'OE" is High for Write Cycle, Outputs are in high impedance state 
during this period. 
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TC55257BPL-85L, TC55257BPL-10L 
TC55257BFL-85L, TC55257BFL-10L 

TC55257BSPL-85L, TC55257BSPL-10L 

DATA RETENTION CHARACTERISTICS (Ta =O-70°C) 

SYMBOL PARAMETER MIN. TYP. MAX. UNIT 

VOH Data Retention Supply Voltage 2.0 - 5.5 V 

Standby Supply I VOH"'3.0V - - 20 
loOS2 

Current I VOH-5.5V 30 
pA - -

tcOR 
Chip Deselection to Data Retention 

0 - -Mode lIS 
tR Recovery Time tRC(l) - -
Note (1): Read Cycle Time. 

CE Controlled Data Retention Mode 

VOO 
DATA RETENTON MODE 

4.SV ------

Voo-0.2V 

GND -------------------------------------------------------

Note (2): If the VIH of CE is 2.2V in active operation, IDDS1 current flows during the period that 
the VDD voltage is going down from 4.5V to 2.4Y. 
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TC55257BPL-85L, TC55257BPL-10L 
TC55257BFL-85L, TC55257BFL-10L 
TC55257BSPL-85L,TC55257BSPL-10L 

OUTLINE DRAWINGS (DIP28 - P - 600) 

28 15 

14 

37.0tO.2 I 

1.99TYP O.StO.l 
1210.25 

.., 
N 

'" -

UNIT:mm 

Note: Package width and length do not include mold protrusion, allowable mold protrusion i8 
0.15mm. 
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TC55257BPL-85L, TC55257BPL-10L 
TC55257BFL-85L, TC55257BFL-10L 

TC55257BSPL-85L, TC55257BSPL-10L 

OUTLINE DRAWINGS (SOP28 - P - 450) 

1.0TYP 

r-:--- 18.5:1:0.2 

lij~~~~~ 
N '" 
o 0 
+t +t 
GO GO 

GO --

.11. 0.43±0.1 Itt~.25@ I 

N 

~~-i t-u lflUJ g lCbrlJ----g-:mnn;) g 1 ~ ~ 
t - 01+0•1 
~ • -0.05 

UNIT:mm 

0.15 !8:As 

+= 

Note: Package width and length do no~ include mold protrusion, allowable mold protrusion is 
0.15mm. 

8-59 



TC55257BPL-85L, TC55257BPL-10L 
TC55257BFL-85L, TC55257BFL-10L 
TC55257BSPL-85L, TC55257BSPL-10L 

OUTLINE DRAWINGS (DIP28 - P - 3008) 

UNIT:mm 

. 
IA 

28 15 ...--f~~--J. I 

~: : : : : : :: : : : : : :[n ~ · 
14 

Note: Package width and length do not include moldprotrusion, allowable mold protrusion is 
0.15mm. 
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32,768 WORDS x 8 BIT STATIC RAM 
PRELIMINARY 

DESCRIPTION 
The TC55257BPI is 262,144 bit static random access memory organized as 32,768 words by 8 bits 

using CMOS technology, and operated from a single 5V supply. Advanced circuit techniques provide 
both high speed and low power features with an operating current of 5mAIMHz (Typ.) and maximum 
access time of lOOns. When CE is a logical high, the device is placed in low power standby mode in 
which standby current is 2fLA at room temperature. 
The TC55257BPI has two control inputs. Chip enable (CE) allows for device selection and data retention 
control, and an output enable input (OE) provides fast memory access. Thus the TC55257BPI is suitable 
for use in various microprocessor application systems where high speed, low power, and battery back up 
are required. The TC55257BPI is guaranteed for a - 40 - 85°C operating temperature range suitable 
for use in wide operating temperature systems. 

The TC55257BPI is offered in both standard dual-in-line 28 pin 0.6 and 0.3 inch width plastic 
packages. The TC55257BFI is offered in a 28 pin 450 mil small outline plastic flat package. 

FEATURES 
• Low Power Dissipation 

27.5mW I MHz (Typ.) Operating 
• Standby Current \ 

2pA at Ta = 25°C (Max.) : 
TC55257BPI·IOL I BFI·IOL I BSPI-IOL 

• 5V Single Power Supply 
• Power Down Feature : m 
• Data retention Supply :Voltage: 

2.0V-5.5V 
• Wide Operating Temperature : 

-40-85·C 
PIN CONNECTION (TOP VIEW) 

PIN NAMES 
AO-AI4 

RNI 

m-
~ 

VOI-1/08 

VOO 
GND 

AI4 I 28 
A12 2 27 
A7 3 26 
A6 4 25 
AS S 24 
A4 6 23 
A3 7 22 
A2 8 21 
AI 9 20 
AO 10 19 

VOl II 18 
V02~ 12 17~ 
"03~ 13 16~ GNO[ 14 15 

Address Inputs 

VOO 
RNI 
AI3 
AS 
A9 
All 
m­
AIO 
~ 
V08 
V07 
V06 
V05 
V04 

ReadlWrite Control Input 

Output Enable Input 

Chip Enable Input 

Data Input/Output 

Power(+ 5V) 

Ground 

• Access Time -------- Tc;;S5z57BPI·l0L 
TC55257BFI·l0L 
TC55257BSPI.l0L 

Access Time (max.) lOOns 

Chip Enable Access Time (max.) lOOns 

Output Enable Time (Max.) SOns 

• Directly TTL Compatible: All Inputs and Outputs 
• Plastic DIP, Plastic FP and Plastic Slim Package 

DIP, P.lasUc FP and Plastic Slim Package 

BLOCK DIAGRAM 

AS 
Ai 
A7 
AI 
A9 

All 
AU 
A1] 
A14 

1/0 1 

1/0 I 

fIIW 

:~ 
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,TC55257BPI-10L, TC55257BFI-10L 
TC55257BSPI-10L 

OPERATION MODE 

OPERATION MODE t[ 

Read L 

Write L 

Output Deselect L 

Standby H 

.: HorL 

MAXIMUM RATINGS 

SYMBOL ITEM 

Voo Power Supply Voltage 

VIN Input Voltage 

VI/O Input and Output Voltage 

Po Power Dissipation 

Tsolder Soldering Temperature 

Tstrg Storage Temperature 

Topr Operating Temperature 

.) -S.OV at pulse width 50ns 

m 
L 

* 

H 

* 

•• ) O.6inch 1.OW. O.3inch O.8W. O.45inch O.6W 

D.C. RECOMMENDED OPERATING CONDITIONS 

SYMBOL PARAMETER MIN. 

Voo Power Supply Voltage 4.5 

VIH Input High Voltage 2.4 

Vil Input Low Voltage -0.3" 

VOH Data Retention Supply Voltage 2.0 

.) - 3.0V at pulse width 50ns 

8-62 

RIW V01-Voa POWER 

H Dour 1000 

L DIN '000 

H Hlgh-Z 1000 

* High-Z 'ODS 

RATING UNITS 

-0.3-7.0 V 

-0.3*-7.0 V 

-0.5*-Voo+0.5 V 

1.010.8/0.6 *" W 

260·10 ·C·sec 
-55-150 ·C 
-40-85 *C 

TYP. MAX. UNIT 

5.0 5.5 V 

- Voo+0.3 V 

- 0.6 V 

- 5.5 V 



TC55257BPI-10L, TC55257BFI-10L 
TC55257BSPI-10L 

D.C. and OPERATING CHARACTERISTICS (Ta = -40-85°C, VOO = 5V ± 10%) 

SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX. UNITS 

IlL Input Leakage Current VIN = O-Voo - - :1:1.0 pA 

10H Output High Current VOH" 2.4V -1.0 - - mA 

10L Output Low Current VOL" 0.4V 4.0 - - mA 

IlO Output Leakage Current 
a .. VIH or RJW .. Vil or t)'E'. VIH - - :1:1.0 pA 
Vour= O-Voo 

a"Vll Itml.=lps - 10 -
10001 

RJW = VIH 
mA 

Other Input .. VIH I Vil tq.cIa" - - 70 

lour" OmA 
Min. cycle 

Operating Current 
a .. 0.2V tq.el.- Ips - 5 -
RJW .. Voo - 0.2V 

10002 Other Input teyel ... mA 
= Voo - 0.2V I 0.2V Min. cycle - - 60 

lOUT = OmA 

100S1 Standby Current a"VIH - - 3 mA 

a .Voo - 0.2V 
Ta= -40-85·C - - 50 

IDOS2 Standby Current 
Voo = 2.0V-S.5V 

pA 
Ta.25°C - - 2 

CAPACITANCE (Ta = 25°C, f = 1MHz) 

SYMBOL PARAMETER TEST CONDITION MAX. UNIT 

CIN Input Capacitance VIN=GND 10 pF 

Caur Output Capacitance Vour- GND 10 pF 

Note: This parameter is periodically sampled and is not 100% tested. 
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TC55257BPI-10L, TC55257BFI ..... 10L 
TC55257BSPI-10L 

A.C. CHARACTERISTICS (ta = -40-85°C, VOO = 5V ± 10%) 

READ CYCLE 

SYMBOL PARAMETER 

~c Read Cycle Time 

tACC Address Access Time 

teo ~ Access Time 

toE Output Enable to Output In Valid 

tcOE Chip Enable (a) to Output In Low 

toEE Output Enable to Output in Low-Z 

toD Chip Enable (a) to Output In HIgh-Z 

toDD Output Enable to Output in High-Z 

toH dutput Data Hold Time 

WRITE CYCLE 

SYMBOL PARAMETER 

twc Write Cycle Time 

twp Write Pulse Width 

tew Chip Selection to End of Write 

tAS Address Set up Time 

tWR Write RecoveryTime 

toDw RIW to Output High·Z 

toEW RIW to Output Low-Z 

tDS Data Set up Time 

tDH Data Hold Time 

A.C. TEST CONDrrIONS 

Output Load 
Input Pulse Level 
Timing Measurement: 
Reference Level 

tr,te 

lOOpF+l TTL Gate 
O.4V,2.6V 
O.6V,2.4V 
O.8V,2.2V 
5ns 
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TC55257BPI·l0L 

TC55257BFI·l0L 
TC55257BSPI·l0L UNIT 

MIN. MAX. 

100 -
- 100 

- 100 

- 50 

5 
ns -

0 -- 50 

- 40 

10 -

TC55257BPI·l0L 

TC55257BFI·l0L 
TC55257BSPI·l0L UNIT 

MIN. MAX. 

100 -
70 -
90 -
0 -
5 

ns -
- 50 

0 -
40 -
0 -



TIMING WAVEFROMS 

READ CYCLE (1) 

Dour 

TC55257BPI-10L, TC55257BFI-10L 
TC55257BSPI-10L 

tAc 

OUTPUT DATA VALID 

UNKNOWN 

WRITE CYCLE 1 (4) (RJW Controlled Write) 

twc 

RIW 

Dour 
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TC55257BPI-10L, TC55257BFI-10L 
TC55257BSPI-10L 

WRITE CYCLE 2 (4) (CE Controlled Write) 

twc 

R/W 

DOUT 

Note: 1.RIW is High' for read cycle. 

2.Assuming that ~lowtransition occurs coincident with or after BJW Low transition, 
Outputs remain a high impedance state. 

3. Assuming that ~High transition occurs coincident with or prior to RIW High transition, 
Outputs remain a high impedance state. 

4. Assuming that 'OE is High for Write Cycle, Outputs are in high impedance state 
during this period. 
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TC55257BPI-10L, TC55257BFI-10L 
TC55257BSPI-10L 

DATA RETENTION CHARACTERISTICS (Ta = -40-85°q 

SYMBOL PARAMETER MIN. TYP. MAX. UNIT 

VOH Data Retention Supply Voltage 2.0 - 5.5 V 

Standby Supply I VOH=3.0V - - 30 
10052 

Current I VOH=5.5V 50 
pA - -

teoR 
Chip Deselection to Data Retention 

0 - -Mode I1S 

tR Recovery Time tRC(1) - -
Note (1): Read Cycle Time. 

CE Controlled Data Retention Mode 

VOO 
DATA RETENTON MODE 

4.SV ------

teoR 
VoO-0.2V 

GND ----------------------------------------------------------

Note (2): If the VIH of CE is 2.4V in active operation, IDDS1 current flows during the period that 
the VDD voltage is going down from 4.5V to 2.4V. 
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TC55257BPI ..... tOL, TC55257BFI-10L 
TC55257BSPI-10L 

OUTLINE DRAWINGS (DIg28 - P - 600) 

37.0:1:0.2 I 

1.99TYP 0.5:tO.1 

UNIT:mm 

... 
"! 
III -

-III 
o 

1210.25 

Note: Package width and length do not include mold protrusion, allowable mold protrusion ia 
0.15mm. 
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TC55257BPI-10L, TC55257BFI-10L 
TC55257BSPI-10L 

OUTLINE DRAWINGS (SOE'28 - P - 450) 

UNIT:mm 

N '" '" 0 0 .a: e +I +I - 0 
GO ~ - 11\ 
GO - ... - -

1.0TYP 

N o x 

EIillIJ!lll1DI1l IIOlllL g g -1 ~ r ~ f 
t - 01+0.1 
~ ··0.05 

0.15 ~g~5 

~Il~ 
Note: Package width and length do not include mold protrusion, allowable mold protrusion is 

O.15mm. 
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TC55257BPI-10L, TC55257BFI-10L 
TC55257BSPI-10L 

OUTLINE DRAWINGS (DI~28 - P - 3008) 

UNIT:mm 

. 
In 

~::: :: : : : ::::: :[rr [;]-r---lF-----T I 
14 

Note: Package width and length do not include mold protrusion, allowable mold protrusion is 
0.15mm. 
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32,768 WORDS x 8 BIT STATIC RAM 
PRELIMINARY 

DESCRIPTION 
The TC55100lPLlFL is a 1,048,576 bit static random access memory organized as 131,072 words by 8 

bits using CMOS technology, and operates from a single 5V power supply. Advanced circuit techniques 
provide both high speed and low power features with an operating current of 5mAIMHz (Typ.) and 
minimum cycle time of 851100ns. When CE1 is a logical high, or CE2 is a logical low, the device is 
placed in low power standby mode in which standby current is 21-'-A typically. The TC551001PLlFL has 
three control inputs. Chip enable inputs (CE1,CE2) allow for device selection and data retention 
control, and an output enable input (OE) provides fast memory access. Thus the TC551001PLlFL is 
suitable for use in various microprocessor application systems where high speed, low power, and battery 
back up are required. 
The TC551001PL is offered in a dual-in-line standard 32 pin 600 mil plastic package. The TC55100lFL 
is offered in a 32 pin 525 mil small-outline plastic flat package. 

FEATURES • Access Time 

• Low Power Dissipation ---- TC5S1001 TCSS1001 
PUFL-85 PUFL-l0 

27.5mW I MHz (Typ.) Access Time (max.) 85ns lOOns 
• Standby Current: 1001lA (Max.) 
• 5V Single Power Supply 
• Power Down Feature: ro, CE2 

err Access Time (max.) 85ns lOOns 

CE2 Access Time (max.) 85ns 50ns 

• Data retention Supply Voltage: 2.0 - 5.5V 
OE Access Time (max.) 45n5 50ns 

PIN CONNECTION (TOP VIEW) 

N.C. 
Al6 
Al4 
Al2 
A7 
A6 
A5 
A4 
A3 
A2 
Al 
AO 

1/01 
1/02 
1/03 
GND 

Voo 
A15 
CE2 
R/W 
A13 
A8 
A9 
All 
(5t 
Al0 
err 
1/08 
1/07 
1/06 
1/05 
1/04 

PIN NAMES 
AO-A16 Address Inputs 

R/W Read I Write Control Input 

DE Output Enable Input 

err,CE2 Chip Enable Input 

V01-1/08 Data Input I Output 

Voo Power(+5V) 

GND Ground 

N.C. No Connection 

• Directly TTL Compatible: All Inputs and Outputs 
• Plastic DIP, Plastic Flat Package 

BLOCK DIAGRAM 

1/01 

1/08 

"",-VOD 

.....-GND 

(5to----"Fi=ifJ.-l---------.J 
R/Wo------'-l=r: 

erro--~I)~--~CE 
CE2 
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TC551 001 Rl-85, TC551001PL-10 
TC551001FL-85, TC551001FL-10 

OPERATION MODE 

OPERATION MODE m CE2 

Read L 

Write L 

Output Deselect L 

H 
Standby . 

"': H or L 

MAXIMUM RATINGS 

SYMBOL ITEM 

Voo 

VIN 

VI/O 

Po 

Tsolder 

T5trg. 

Topr. 

Power Supply Voltage 

Input Voltage 

Input and Output Voltage 

Power Dissipation 

Soldering Temperature 

Storage Temperature 

Operating Temperature 

"': -3.0V at pulse width 50ns MAX. 

**: SOP 

H 

H 

H 

• 
L 

D.C. RECOMMENDED OPERATING CONDITIONS. 

SYMBOL PARAMETER 

Voo Power Supply Voltage 

VIH Input High Voltage 

Vil Input Low Voltage 

VOH Data Retention Supply Voltage 

*. - 3.0V at pulse width 50ns MAX. 

8-72 

'O! 

L 

· 
H 

· • 

R/W V01-V08 POWER 

H DOUT 10DO 

L DIN 10DO 

H High-Z 10DO 

• High-Z 1005 

* High-Z 1005 

RATING UNITS 

-0.3 -7.0 V 

-0.3* -7.0 V 

- 0.5 - Voo'+ 0.5 V 

1.0/0.6** W 

260·10 ·C· sec 

-55-150 ·C 

0-70 ·C 

MIN. TYP. MAX. UNIT 

4.5 5.0 5.5 

2.2 - Voo + 0.3 
V 

-0.3" - 0.8 

2.0 - 5.5 



TC551001PL-85,TC551001PL-10 
TC551001FL-85, TC551001FL-10 

D.C. and OPERATING CHARACTERISTICS (Ta=0-70°C, Voo= SV ± 10%) 

SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX. UNIT 

III Input Leakage Current VIN = O-Vee - - ± 1.0 pA 

10H Output High Current VOH = 2.4V -1.0 - - rnA 

10l Output Low Current VOL = 0.4V 4.0 - - rnA 

ILO Output Leakage Current 
m = VIH or CE2 = Vil or - - :t: 1.0 pA 
~ = VIH. VOUT = 0 - Veo 

m = Vil and CE2 = VIH and R/W = VIH• 

10001 
lOUT = OrnA - - 80 rnA 
Other Inputs = VIH I Vil 

Operating Current 
tcycl •• Min. cyele 

m = 0.2V and CE2 = Voo-0.2V 

10002 
R/W = Voo-O.2V. lOUT = OrnA - - 70 rnA 
Other Inputs = Voo-0.2V 10.2V 

teyel •• Min. cyel e 

10051 m = VIH or CE2 = Vil - - 3 rnA 

10052(1) 
Standby Current m = Voo-0.2V or CE2 = 0.2V - 2 100 pA 

Voo = 2.0V - S.SV. Ta = 0 - 70·C 

Note: (1) In standby mode with eEl ~ VOO-O.2V. these specification limits are guaranteed under 
the condition of CE2 ~ VDO-O.2V or CE2 :i! O.2V. 

CAPACITANCE (Ta = 25°C, f = 1MHz) 

SYMBOL PARAMETER TEST CONDITION MAX. UNIT 

Cl"l Input Capacitance VIN = GND 10 

COUT Output Capacitance VOUT = GND 10 
pF 

Note: This parameter is periodically sampled and is not 100% tested. 
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TC551001PL-85,TC551001PL-10 
TC551001FL-85, TC551001FL-10 

A.C. CHARACTERISTICS (Ta = 0 - 70·C, VOO = SV ± 10%) 

Read Cycle 

TC551001PL-85 

SYMBOL PARAMETER TC551001FL-85 

MIN. MAX. 

tRC Read Cycle Time 85 -
tACC Address Access Time - 85 

teOl m Access Time - 85 

teo2 CE2 Access Time - B5 

tOE Output Enable to Output in Valid - 45 

teOE Chip Enable <m. CE2) to Output in LOw,Z 10 -
toEE Output Enable to Output in LOw,Z 0 -
too Chip Enable <m. CE2) to Output in High·Z - 30 

tooo Output Enable to Output in High·Z - 30 

tOH Output Data Hold Time 10 -
Write Cycle 

TC551 001 PL·85 

SYMBOL PARAMETER TC551001FL·85 

MIN. MAX. 

twe Write Cycle Time 85 -
twp Write Pulse Width 60 -
tcw Chip Selection to End of Write 75 -
tAS Address Set up Time 0 -
tWR Write Recovery Time 0 -
toow R/Wto Output In HIgh·Z - 30 

toEW R I W to Output in Low·Z 0 -
tos Data Set up Time 35 -
tOH Data Hold Time 0 -

A.C. TEST CONDIONS 

• Output Load lOOpF+l Tl'L Gate 
• Input Pulse Level O.6V,2.4V 
• Timing Measurement VIN O.SV,2.2V 

Reference Level VOUT O.SV,2.2V 

• tr, tc 5ns 
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TC551001PL·l0 
TC551001 FL.l0 UNIT 

MIN. MAX. 

100 -
- 100 

- 100 

- 100 

50 
ns -

10 -
0 -
- 35 

- 35 

10 -

TC551001PL·l0 
TC551001FL·l0 UNIT 

MIN. MAX. 

100 -
60 -
80 -

0 -
0 

ns -
- 35 

0 -
40 -

0 -



TIMING WAVEFROMS 

READ CYCLE ( 1 ) 

WRITE CYCLE 1 (4) (R/W Controlled Write) 

TC551001PL-85,TC551001PL-10 
TC551001FL-85, TC551001FL-10 
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TC551001PL-85,TC551001PL-10 
TC551001FL-85, TC551001FL-10 

WRITE CYCLE 2 (4) (eEl Controlled Write) 

ADDRESSES 

RIW 

CE2 

Dour ------~ 

WRITE CYCLE 3 (4) (CE2 Controlled Write) 

ADDRESSES 

RIW 

CE2 

Dour ------~ 
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TC551001PL-85,TC551001PL-l0 
TC551001FL-85, TC551001FL-l0 

NOTE: 

(1) RJW is High for Read Cycle. 

(2) Assuming that (TIIT Low transition or CE2 High transition occurs coincident with or after RJW 

Low transition, Outputs remain in a high impedance state. 

(3) Assuming that (TIIT High transition or CE2 Low transition occurs coincident with or prior to 

RJW High transition, outputs remain in a high impedance state. 

(4) Assuming that DE is High for Write Cycle, Outputs are in high impedance state during this 

period. 

DATA RETENTION CHARACTERISTICS (Ta = 0 - 70°C) 

SYMBOL PARAMETER MIN. TYP. MAX. UNIT 

VOH Data Retention Supply Voltage 2.0 - 5.5 V 

Voo = 3.0V - - SO 
10052 Standby Current pA 

Voo = S.SV - - 100 

teoR Chip Deselection to Data Retention Mode 0 - - nS 

tR Recovery Time 5 - - mS 

CEI Controlled Data Retention ,Mode (1) 

Voo DATA RETENTON MODE 

4.SV 

VoO-0.2V 

GND 
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TC551001PL-85,TC551001PL-10 
TC551001FL-85, TC551001FL-10 

CE2 Controlled Data Retention Mode (3 ) 

VDD 
VDD 

DATA RETENTON MODE 

4.SV ---------

CE2 

:: ~~~tC~D~R~·~ ______________ ~O.~2V~ ____________ ~~~~~~t~R~.~ 
GNO ----------------------------------------------------------

NOTE: 

(1) In eEl controlled data retention mode, minmum standby current mode is achieved 

under the condition of CE2 ;a; O.2V or CE2 S; Voo - O.2V. 

(2) If the VIH of CE1 is 2.2V in active operation, during the period that the VDD voltage is 

going down from 4.5V to 2.4V. IOOSl current flows. 

(3) In CE2 controlled data retention mode, minimum standby current mode is achieved 

under the condition of CE2;a; O.2V. 
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TC551001PL-85,TC551001PL-10 
TC551001FL-85, TC551001FL-10 

OUTLINE DRAWING (DIP32 - P - 600) 

32 17 

16 

4 . • I 42.0± 0.2 I 

UNIT: mm 

. 
II> -

Note: Package width and length do not include mold protrusion. Allowable mold protrusion 
is 0.15mm. 
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TC551001PL-85, TC551001PL-10 
TC551001FL-85, TC551001FL-10 

OUTLINE DRAWING {SOP32 - P - 525} 

1------20.6±O.2 -----.... 1 

O.775TYP D2D 
.11.O.3tO.l 1+1 o.25~i 

"! 
0 

+I 
": 
0 -

UNIT: mm 

'" 

~ 
-0 

+I E 
'" 11\ - N 

.; 11\ --

O.8:tO.2 

Note: Package width and length do not include mold protrusion. Allowable mold protrusion 
is 0.15mm. 
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65,536 I'/ORD x 1 BIT CMOS STATIC RAt·' 

!DESCRIPTION! 

The TC556lP/J is a 65,536 bit high speed static random access memory organized as 65,536 
words by 1 bit using CMOS technology, and operates from a single 5-volt supply. Toshiba's high 
performance device technology provides both high speed and low power features with a maximum 
access time of 45ns/55ns/70ns and maximum operating current of lOOmA at minimum cycle time. 
The TC5561P/J also features an automatic stand-by mode. When deselected by Chip Enable CCE), the 
operating current is reduced from lOOmA to 2mA. The TC556lP/J is suitable for use in main 
memory of high speed computer and pattern memory, where high speed/low power/high density are 
required. The TC556lP is offered in a 22 pin plastic DIP with 300 mil width for high density 
assembly and the TC556lJ is offered in a 24 pin plastic SOJ with 300 mil width for high density 
surface assembly. 
The TC5561P/J is fabricated with ion implanted CMOS silicon gate MOS technology for high 
performance and high reliability. 

!FEATURES! 

• Fast access time: TC556lP/J-45 
TC556lP/J-55 
TC556lP/J-70 

45ns(MAX.) 
55ns(MAX.) 
70ns(MAX.) 

• 5V single power supply 

• Fully static operation 

• Low power dissipation: Operation 
Standby 

lOOmA(MAX.) 
2mA(MAX.) 

• Directly TTL compatible: 
All Inputs and Output 

iPIN CONNECTIONi 

TC556lP TC556lJ 
(TOP VIEW) (TOP VIEW) 

vDD 
Al 2 21 A15 

A2 3 20 Al~ 

A3 4. 19 A13 

A4 5 18 A12 A4. 
A5 6 17 All A5 
A6 7 16 A10 N.C. 
A7 B 15 A9 A6 

DOUT 9 14. AS A7 
WE 10 13 DIN DOUT 

GND 11 12 em WE 

(DIP) GND 

(SOJ) 

!PIN NAMES! 

AO '\.Al5 Address Inputs 
DIN Data Input 
DOUT Data Output 
CE Chip Enable Input 
~ Write Enable Input 
VDD POlier (+5V) 
GND Ground 
N.C. No Connection 

vDD 
A15 
Al~ 

A13 
A12 
N.C. 
All 
A10 
A9 
AS 
DIN 
CE 

• I/O separate 

• Package: 22 Pin plastic 
: TC556lP 

300 mil DIP 

24 Pin plastic 300 mil SOJ 
: TC556lJ 

iBLOCK DIAGRAM! 

--0 vDD 

I41U40RY CBlLL --0 GND 

ARRAY 

256X256 

SBlNSBl AJ4P. DOUT 

AS A9 AlO All Al2A13AlU15 

W~==C}----------------~ 
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TC5561 P/J--45, TC5561 P/J-55 
TC5561 P/J-70 

Ir4AXIt4UM RATINGSI 

SYMBOL ITEM 
VDD Power Supply Voltage 
VIN Input Voltage 
VOUT Output Voltage 
PD Power Dissipation 

RATING UNIT 

-0.3 "'7.0 V 
-2.0", 7.0 V 

-0.5", VDD+0.5 V 

650 mW 
Tsolder Soldering Temperature 260 .10 °C • sec 
Tstg Storage Temperature -65 ",150 °C 

. Topr Operating Temperature 0'" 70 °C 

10 C RECOMMENDED OPERATING CONDITIONSI . . 
SYMBOL PARAMETER MIN. TYP. MAX. UNIT 

VDD Power Supply Voltage 4.5 5.0 5.5 V 

VIH Input High Voltage 2.2 - VDD+O·3 V 
VIL Input Low Voltage -0.3 - 0.8 V 

VDH Data Retention Supply Voltage 2.0 - 5.5 V 

I D C and OPERATING CHARACTERISTICS I (Ta=O '" 70°C VDD=5V+10%) . , -
SYMBOL PARAMETER TEST CONDITION MIN. TYP. 

IlL Input Leakage Current VIN=O "'VDD - -
IOH Output High Current VOH=2.4V -8 -
IOL Output Low Current VOL=0.4V 8 -
ILO Output Leakage Current ~=VIH or WE=VIL - -VOUT-O "'VDD 

IDDO Operating Current 
VDD=5.5V, tcycle-Min cycle 
'CE-VIL - -
Other Input-VIH/VIL 

IDDSI 'CE"VIH - -
IDDS2 

Standby Current 
etr"VDD-O. 2V - -

ICAPACITANCEI (Ta=25°C) 

SYMBOL PARAMETER TEST CONDITION MAX. UNIT 
CIN Input Capacitance VIN'"GND 10 pF 
COUT Output Capacitance VOUT-GND 10 pF 

Note: This parameter is periodically sampled and is not 100% tested. 

C-2 

MAX. UNIT 
±1.0 IJA 

- mA 

- mA 

±1.0 IJA 

100 mA 

2 mA 

100 IJA 



TC5561 P IJ-45, TC5561 P IJ-55 
TC5561P/J-70 

IA.c. CHARACTERISTICSI (Ta=O '" 70°C, VDD=5V±lO%) 

Read cycle 

TC556lP-45 TC556lP-55 TC556lP-70 
SYMBOL PARAMETER TC556lJ-45 TC556lJ-55 TC556lJ-70 UNIT 

MIN. MAX. MIN. MAX. MIN. MAX. 

tRC Read Cycle Time 45 - 55 - 70 - ns 

tACC Address Access Time - 45 - 55 - 70 ns 

tco Chip Enable Access Time - 45 - 55 - 70 ns 

tCOE Chip Enable to Output in Low-Z 5 - 5 - 5 - ns 

tCOD Chip Enable to Output in High-Z - 15 - 15 - 15 ns 

tOH Output Data Hold Time 5 - 5 - 5 - ns 

Write cycle 

TC556lP-45 TC556lP-55 TC556lP-70 

SYMBOL PARAMETER TC556lJ-45 TC556lJ-55 TC556lJ-70 UNIT 
MIN. MAX. MIN. MAX. MIN. MAX. 

twc Write Cycle Time 45 - 55 - 70 - ns 

twp Write Pulse Width 30 - 35 - 35 - ns 

tCl~ Chip Enable to End of l~rite 30 - 35 - 35 - ns 

tAW Address Set up Time 0 - 0 - 0 - ns 

tWR Write Recovery Time 0 - 0 - 0 - ns 

tODW WE to Output High-Z - 15 - 15 - 15 ns 

tOEW WE to Output Low-Z 0 - 0 - 0 - ns 

tDs Data Set up Time 25 - 25 - 30 - DS 

tDH Data Hold Time 0 - 0 - 0 - DS 

IA.C. TEST CONDITIONSI 
Input Pulse Levels 0.6V, 2.4V 4.600 

Input Rise and Fall Time 5ns 1--....--+---0 DOOT 

2550 
Input and Output Timing 1.5V Reference Levels 

Output Load See Fig. 1 

Fig.l Output Load 
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TC5561 P/J-45, TC5561 P/J-55 
TC5561 P/J-70 

iTIMING WAVEFORMS I 
READ CYCLE (1) 

Addresses 

WRITE CYCLE 1 (~ Controlled Write) 
two 

Addresses 

DOUT 

WRITE CYCLE 2 (C'E" Controlled t~rite) 

Addresses 

DOUT 

Note: 1. 
2. 

3. 

4. 

DATA IN 
STABLE 

R/W is High for Read Cycle. 
Assuming that ~ Low transition occurs coincidently 'or after WE 
Low transition, outputs remain in a high impedance state. 
Assuming that C! High transition occurs coincidently or prior to 
WE High transition, outputs remain in a high impedance state. 
The operating temperature (Ta) is guaranteed '~ith transverse air 
flow exceeding 400 linear feet per minute. 

C-4 



TC5561 P /J-45, TC5561 P /J-55 
TC5561 P/J-70 

DATA RETENTION CHARACTERISTICS 

SYMBOL PARAMETER MIN. TYP. MAX. 

VDH Data Retention Supply Voltage 2.0 - 5.5 

VDD=3.0V - - 50 
IDD S2 Standby Supply Current 

VDD=5.5V - - 100 

tCDR Chip Dese1ection to Data Retention Mode 0 - -
TC5561P-45 45 - -

tR Recovery Time TC5561P-55 55 - -
TC5561P-70 70 - -

Data Retention Mode 

4.SV ----------

VIH - - - - - - -~---'~--+-\ 

VDD-O.2V 

GND 

Note: 5. If the V1H of CE is 2.2V in active operation, IDD81 current flows during 

the period that the VDD voltage is going down from 4.5V to 2.4V. 

C-5 
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TC5561 P /J-45, TC5561 P /J-55 
TC5561 P/J-70 

IOUTLINE DRAWINGSI 

• Plastic DIP (DIP22-P-300) Unit in mm 

• 
'" 22 12 T 

[:::::::::]] ~.~ 0 

O.9TYP. 

11 

27.2±O.2 

N 

I~--------------------~~~~=~~ 
~ ~ .... ... 
z ~ 
i +I 
:::rt",-...L~ 
Q 

Note: Package width and length do not include mold protrusion, allowable 

mold protrusion is O.lSmm. 
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I OUTLINE DRt\~!INGSI 

• Plastic SOJ (SOJ24-P-300) 

1 5.9±O.1 2 

13 

12 

TC5561 P /J-45, TC5561 P /J-55 
TC5561 P/J-70 

Unit in mm 

c: N 

>- NO 
E-< do ... +1 
~ 

.,. 
cO 

Note: Package width and length do not include mold protrusion, allowable mold 

protrusion is O.ISmm. 
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65,536 WORD x 1 BIT CMOS SiATIC RAM 

I DESCRIPTION I 
The TC5562P/J is a 65,536 bit high speed static random access memory organized as 65,536 

words by 1 bit using CMOS technology, and operates from a single 5-volt supply. Toshiba's high 
performance device technology provides both high speed and low power features with a maximum 
access time of 35ns/45ns and maximum operating current of lOOmA at minimum cycle time. The 
TC5562P/J also features an automatic standby mode. When deselected by chip Enable CCE), the 
operating current is reduced from 100mA to 20mA. The TC5562P/J is suitable for use in main 
memory of high speed computer and pattern memory, where high speedlhigh density are required. 
The TC5562P is offered in a 22 pin plastic DIP with 300 mil width for high density surface 
assembly and the TC5562J is offered in a 24 pin plastic SOJ with 300 mil width for high density 
surface assembly. The TC5562P/J is fabricated with ion implanted CMOS silicon gate MOS 
technology for high performance and high reliability. 

I FEATURES I 
• Fast Access time: TC5562P/J-35 35ns(~AX.) 

TC5562P/J-45 45ns(MAX.) 

• Low power dissipation: 

IPIN CONNECTION! 

Operation 
Standby 

lOOmA (MAX.) 
20mA (MAX.) 

TC5562P 
(TOP VIEW) 

TC5562J 
(TOP VIE\v) 

AO 1 VDD AO [ 1 
Al 2 A15 Al [ 2 
A2 3 A14 A2 [ 3 
A3 4 A13 A3 [ 4 
A4 5 A12 A4 [ 5 
A5 All A5 ( 6 
A6 AIO N.C. ( 7 
A7 15 A9 A6 8 

Dom 14 A8 A7 9 
WE 13 DIN Dam 

Gl\'D 12 cr WE 
10 
11 

(DIP) GND 12 

(SOJ) 

I PIN NAMES! 

AO '\, Al5 Address Inputs 
DIN Data Input 
DOUT Data Output 
CE Chip Enable Input 
WE Hrite Enable Input 
VDD Power (+5V) 
GND Ground 
N.C. No Connection 

24 
23 
22 
21 
20 
19 
18 
17 
16 P 
15 P 
14 P 
13 P 

VDD 
A15 
A14 
A13 
Al2 
N.C. 
All 
AI0 
A9 
AS 
DIN 
CE 

C-g 

• 5V single power supply 

Fully static operation 

• Directly TTL compatible: All Inputs 
and Output 

• I/O separate 

• Package: 22 Pin Plastic 300 mil DIP 
: TC5562P 

24 Pin Plastic 300 mil SOJ 
: TC5562J 

I BLOCK DIAGRAM! 

AO 
--0 VDD Al c:: 

"" --0 GND A2 Q MEMORY CELL 0 
A3 u 

"" A4 Q ARRAY 

A5 ~ 256X256 
A6 ..: 

A7 

DOUT 



TC5562P /J-35, TC5562P /J-45 

IMAXIMUM RATINGS! 

SYMBOL ITEM RATING UNIT 
VDD Power Supply Volta~e -0.3'" 7.0 V 
VTN Input Voltage -2.0'" 7.0 V 
VOUT Output Voltage -0.5 "'VDD+0.5 V 
PD Power Dissipation 650 mW 
Tsolder Soldering Temperature 260 • 10 ·C • sec 

Tst!!: Storage Temperature -6.5 "'150 °C 
Topr Operating Temperature 0", 70 ·C 

ID.C. RECOMMENDED OPERATING CONDITIONS I 
SYMBOL PARAMETER MIN. TYP. MAX. UNIT 

VDD Power Supply Voltage 4.5 5.0 5.5 V 
VIH Input High Voltage 2.2 - VDn+O.3 V 
VIL Input Low Voltage -0.3 - 0.8 V 

I D.C. ELECTRICAL CHARACTERISTICS! (Ta=O", 70°C VDD=5V+10%) , - . 
SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX. UNIT 
In Input Leakage Current VIN=O ",VDO - - ±1 llA 
10H Output High Current VOH=2.4V -8 - - rnA 
10L Output Low Current VOL=O.4V 8 - - rnA 

ILO Output Leakage Current CE=VIH or WE=VIL - - ±1 llA 
VOUT=O "'VDD 
VDD=5.5V, tcyc1e=Min cycle, 

lODO Operating Current CE=VIL - - 100 rnA 
Other Input=VIH/vIL 
VDD=5.5V, tcyc1e=Min cycle 

lOOSl CE=VIH - - 20 
Other Input=VIH/VIL 

rnA Standby Current 

IDDS2 
CE=VOD-O.2V - - 2 
Other Input VDD-0.2V or 0.2V 

ICAPACITANCE! (Ta=25°C) 

SYMBOL PARAMETER TEST CONDITION MAX. UNIT 
CIN Input Capacitance VIN=GND 10 pF 
COUT Output Capacitance VOUT=GND 10 pF 

Note: This parameter is periodioally sampled and is not 100% tested. 
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TC5562P/J-35, TC5562P/J-45 

I A. c. CHARACTERISTICS! (Ta=0'V70·C, VOD=5V±10%) 

READ CYCLE 

TC5562P-35 TC5562P-45 
SYHBOL PARAMETER TC5562J-35 TC5562J-45 UNIT-

MIN. MAX. MIN. MAX. 

tRC Read Cycle Time 35 - 45 - ns 
tACC Address Access Time - 35 - 45 ns 

tco Chip Enable Access Time - 35 - 45 ns 

tCOE Chip Enable to Output in Low-Z 5 - 5 - ns 

tCOD Chip Enable to Output in High-Z - 15 - 15 ns 
tOH Output Data Hold Time 5 - 5 - ns 

WRITE CYCLE 

TC5562P-35 TC5562P-45 

SYNBOL PARAHETER TC5562J-35 TC5562J-45 UNIT 
MIN. MAX. MIN. MAX. 

twc Write Cycle Time 35 - 45 - ns 
twp Write Pulse Width 25 - 30 - ns 
tcw Chip Enable to End of Write 25 - 30 - ns 
tAW Address Set up Time 0 - 0 - ns 
tWR Ivrite Recovery Time 0 - 0 - ns 
tODW WE to Output High-Z - 15 - 15 ns 
tOEW 1,,£ to Output Lo~v-Z 0 - 0 - ns 

tos Data Set up Time 20 - 25 - ns 

tOH Data Hold Time 0 - 0 - ns 

!A.C. TEST CONDITIONS! 

Input Pulse Levels 0.6V, 2.4V 4800 
Input Rise and Fall Time 5ns 

Input and Output Timing 1.5V 
t---r--t----o DOUT 

Reference Levels 
Output Load See Fig. 1 2550 

Fig. 1 Output Load 
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TC5562P/J-35, TC5562P/J-45 

ITIMING WAVEFORMS I 
READ CYCLE (1) 

ADDRESSES 

WRITE CYCLE 1 (WE Controlled Write) 

ADDRESSES 

WRITE CYCLE 2 (CE Controlled Write) 
twc 

ADDRESSES 

Note: 1. WE is High for Read Cycle. 

toow 

tos tOH 

DATA IN 
STABLE 

2. Assuming that CE Lo\. transition occurs cOincidently or after \olE Low 
transition, outputs remain in a high impedance state. 

3. Assuming that CE High transition occurs coincidently or prior to 
WE High transition, outputs remain in a high impedance state. 

4. The operating temperature (Ta) is guaranteed with transverse air flow 
exceeding 400 linear feet per minute. 
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TC5562P IJ-35, TC5562P IJ-45 

IOUTLINE DRAWINGS I 

• Plastic DIP (DIP22-P-300) 

Unit in mm 

• In -
22 12 I:::;:J~~--t b 

[:::::::::]] ~~ 

O.9TYP. 

11 

27.2±O.2 

I~------------~~a -+i 
In 
M 

Z 

:::E 
-Ui 

o 

'" ci 
+i 
"l 
'" 

Note: Package width and length do not include mold protrusion, 

allowable mold protrusion is O.15mm. 
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TC5562P /J-35, TC5562P/J--45 

)OUTLINE DRAHINGSI 

• Plastic SOJ (SOJ24-P-300) 
Unit in lIII1l 

lS.9±0.12 

N ~ 
~ NO >-
>- 00 ~ 
~ +1 

~ ... ..,. 
...: cO 

12 In 
-0 
dd 
+1 

N 
0 

0.71± 0.1 

z 
- i N 

In 0 
'" +I <C 
0 ..,. 

..; 

fLIT] 
11 .. 3±0., 1<1>1 O.t8liJ! 

Note: Package width and length do not include mold protrusion, allowable mold 

protrusion is O.15mm. 
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8,192 WORDx8 BIT CMOS STATIC RAM 

DESCRIPTION 

The TC5588P/J is a 65,536 bit high-speed static random access memory organized as 8,192 
words by 8 bits using CMOS technology, and operates from a single 5 volt supply. Toshiba's 
advanced CMOS circuitry provides high-speed characteristics. The TC5588P/J has low stand­
by power using Chip Enables (CE1/CE2), and has fast memory accesses using Output Enable 
(tiE). The TC5588P/J is suitable for use as cache memory where high speed is required. All 
inputs and outputs are directly TTL compatable. The TC5588P/J is offered in standard 28 
pin 300 mil DIP and SOJ packages for high density assembly. 

FEATURES 

• Fast access time: 
TC5588P/J-15 
TC5588P/J-20 
TC5588P/J-25 
TC5588P/J-35 

• Low power dissipation: 
Operation TC5588P/J-15 

Standby 

TC5588P/J-20 
TC5588P/J-25 
TC5588P/J-35 

PIN CONNECTION 

15ns(MAX.) 
20ns(MAX.) 
25ns(MAX.) 
35ns(MAX.) 

135mA (MAX.) 
115mA (MAX.) 
115mA (MAX.) 
115mA (MAX.) 

lmA(MAX.) 

lC5588P lC5588J 

N.C. Voo N.C. Voo 
AI2 m AI2 m 

A7 CE2 A7 CE2 
A6 A8 A6 A8 
AS A9 AS A9 
A4 All A4 All 
A3 "O"E" A3 "M 
A2 AIO A2 AIO 
AI m AI m 
AO 1108 AO 1/08 

1101 1107 1/01 1107 
1102 1106 1102 1106 
1103 1105 1103 1/05 

GND 1/04 GND 1104 

(DIP) 

PIN NAMES 

AO-AI2 Address Inputs 

1/01-1108 Data Input5l0utputs 

m,CE2 Chip Enable Inputs 

m Write Enable Input 

"M Output Enable Input 

Voo Power (+5V) 

GND Ground 

N.C. No Connection 

• 
• 
• 
• • 

5V single power supply : 5V ± 10% 
Fully static operation 
Directly TTL compatible : All Input and Output 
Output buffer control : UE 
Package: 

28 Pin plastic 300 mil DIP : TC5588P 
28 Pin plastic 300 mil SOJ : TC5588J 

BLOCK DIAGRAM 

CLOCK 
GENERATOR 

PRECHARGE 
CIRCUIT 

AU ..... -...., 
.ot-O GNO 

AS 

1101 

1101 

C-15 

WE 

Oi 
cn 
ffi 

... 
::> 
Go .. 
::> 
0'" ... 
c ... ...... 
c::> 
Q-



TC5588P/J-15, TC5588P/J-20 
TC5588P/J-25, TC5588P/J-35 

MAXIMUM RATINGS 

SYMBOL ITEM 

Voo Power Supply Voltage 

VIN Input Voltage 

VOUT Output Voltage 

Po Power Dissipation 

Tsolder Soldering Temperature' Time 

Tstrg Storage Temperature 

Topr Operating Temperature 

RATING 

-0.5-7.0 

-2.0-7.0 

- 0.5-Voo + 0.5 

1.0 

260,10 

- 65-150 

-10-85 

DC RECOMMENDED OPERATING CONDITIONS (Ta - 0'-70°C) -
SYMBOL PARAMETER MIN. TYP. MAX. 

Voo Power Supply Voltage 4.5 5.0 5.5 

VIH Input High Voltage 2.2 - Voo+0.5 

VIL Input Low Voltage -0.5 - 0.8 

DC CHARACTERISTICS (Ta - 0-70°C VOO - 5V + 10%) - I -
SYMBOL PARAMETER TEST CONDITION MIN. TYP. 

IlL- Input Leakage Current VIN"O-VOO - -
IOH Output High Current VOH,,2.4V -4 -
IOL Output Low Current VOL " 0.4V 8 -
ILO Output Leakage Current 

CIT"VIH or CE2"VIL or Wl"VIL - -or. OE" VIH. VOUT" O-Voo 

Voo " 5.5V tcycle" Min cycle -15 - -
CIT" VIL and CE2" VIH -20 

1000 Operating Current Other Inputs .. VIHNIL -:fs"' 
IOUT"OmA ~ - -
Voo" 5.5V tcycie .. Min cycle 

loosl CIT"VIH or CE2"VIL - -
Standby Current Other Inputs" VIWVll 

10052' 
m"Voo-0.2V or CE2=0.2V 
Other Inputs" Voo - 0.2V or 0.2V - -

UNITS 

V 

V 

V 

W 

·C·sec 

'C 

'C 

UNIT 

V 

V 

V 

MAX. UNITS 

±1 pA 

- mA 

- mA 

±1 pA 

135 

mA 
115 

25 

mA 

1 

... : In standby mode with "CEI~VDD-O.2V, these specification limits are guaranteed under the 
condition of "CEI~VDD-O.2V or CE2~O.2V. 

CAPACITANCE" (Ta - 25°C f - 1 OMHz) - I -
SYMBOL PARAMETER TEST CONDITION MAX. UNIT 

CIN Input Capacitance VIN"GND 5 pF 

COUT Output Capacitance VOUT=GND 7 pF 

**: This parameter is periodically sampled and is not 100% tested. 
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TC5588P /J-15, TC5588P /J-20 
TC5588P /J-25, TC5588P/J-35 

AC CHARACTERISTICS (Ta::: 0-70°C (1), VOO = SV ± 10%) 

READ CYCLE 
TCSS88P/J-15 

SYMBOL PARAMETER 
MIN. MAX. 

tRe Read Cycle Time 15 -
tAee Address Access Time - 15 

teo I CE 1 Access Time - 15 

te02 CE2 Access Time - 15 

tOE o E Access Ti me - 9 

tOH 
Output Data Hold Time From Address 

5 -Change 

teoE Output Enable Time from m or CE2 5 -
teoo Output Disable Time from ill or CE2 - 6 

tOEE Output Enable Time from OE" 0 -
toDD Output Disable Time from OE - 5 

tpu Chip Selection to Power Up Time 0 -
tpo 

Chip Deselection to Power Down - 15 Time 

WRITE CYCLE 
TC5588P/J-15 

SYMBOL PARAMETER 
MIN. MAX. 

twe Write Cycle Time 15 -
tcw Chip Enable to End of Write 12 -
tAS Address Set Up, Time 0 -
twp Write Pulse Width 12 -
tWR Write Recoilery Time 0 -
tos Data Set Up Time 9 -
toH Data Hold Time 0 -
tOEw Output Enable Time from WE 0 -
toow Output Disable Time from WE - 6 

AC TEST CONDITIONS 

Input Pulse Levels 3.0VlO.OV 

Input Pulse Rise and Fall Time 3ns 

Input Timing Measurement Reference 
2.2V10.8V 

Levels 

Output Timing Measurement Reference 
2.0VlO.8V 

Levels 

Output Load Fig. 1 
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TC5588P/J-20 TC5588P/J-25 

MIN. MAX. MIN. MAX. 

20 - 25 -
- 20 - 25 

- 20 - 25 

- 20 - 25 

- 10 - 12 

5 - 5 -
5 - 5 -
- 6 - 6 

0 - 0 -
- 5 - 5 

0 - 0 -
- 20 - 25 

TC5588P/J-20 TC5588P/J-25 

MIN. MAX. MIN. MAX. 

20 - 25 -
13 - 15 -
0 - 0 -
13 - 15 -
0 - 0 -
10 - 12 -
0 - 0 -
0 - 0 -
- 6 - 6 

;riSV
4800 

1/0 gin 

CL = 30pF l 2550 

TC5588P/J-35 

MIN. MAX. 
UNIT 

35 -
- 35 

- 35 

- 35 

- 12 

5 -
ns 

5 -
- 6 

0 -
- 5 

0 -
- 35 

TC5588P/J-35 

MIN. MAX. 
UNIT 

35 -
15 -
0 -
15 -
0 - ns 

12 -
0 -
0 -
- 6 

CL~:': f I:: 
(FortCOE, tOEE, tCOD, 
tODO, tOEW and tODW) 



TC5588P/J~15, TC5588P/J-20 
TC5588P/J-25, TC5588P/J-35 

TIMING WAVEFORMS 

READ CYCLE (2) 

ADDRESSES 

CE2 

teo I 

CEI 

toe 

Dour 
High Impedance 

WRITE CYCLE 1 (5) (WE Controlled Write) 

ADDRESSES 

CE2 

eEl 

Dour 

C-18 

OUTPUT DATA VALID 



WRITE CYCLE 2 (5) (CEl Controlled Write) 

ADDRESSES 

CE2 

CEI 

Dour 

WRITE CYLCE 3 (5) (CE2 Controlled Write) 

ADDRESSES 

CE2 

m 

Dour 

twc 

twc 

tcw 

TC5588P/J-15, TC5588P/J-20 
TC5588P/J-25, TC5588P/J-35 

High Imol!dann 

tos 

DATA IN STABLE 

tcw 

High Impedance 

tOH 
tos 

DATA IN STABLE 

C-19 



TC5588P IJ~15, TC5588P/J-20 
TC5588P/J-25, TC5588P/J-35 

NOTES: 1. The operating temperature (Ta) is guaranteed with transverse air flow exceeding 400 

linear feet per minute. 

2. WE is High for Read Cycle. 

3. Assuming that CEI Low transition or CE2 High transition occurs coincident with or 

after WE Low transition, Outputs remain in a high impedance state. 

4. Assuming that eEl High transition or CE2 Low transition occurs coincident with or 

prior to WE High transition, Outputs remain in a high impedance state. 

5. Assuming that OE is High for Write Cycle, Outputs are in a high impedance state 

during this period. 

6. These parameters are specified as follows and measured by using the load shown in 

Fig. I. 

(A) teOE, toEE. toEW ................... Output Enable Time 

(B) teOD, tODO. tODW ................... Output Disable Time 

WE,CE2 t 
~ 

: / 

\. 
(Al • lBI • I • ~ O.2V 

High Impedance ..JLl- O.ZV OUTPUT DATA VALID 
,-,..- Hiah ImDed 

'T O.ZV 

IUNKNOWN 
O.2V 

UNKNOWN 

DOUT 

C-20 

ance 



OUTLINE DRAWINGS 

Plastic DIP (DIP28-P-300B) 

TC5588P/J-15, TC5588P/J-20 
TC5588P /J-25, TC5588P /J-35 

UNIT: mm 

. 
'" 28 15 I 

~~:::::::::::: ]J[ ~~ 
c 

14 

Note: Package width and length do not include mold protrusion, allowable mold protrusion 
is O.15mm. 
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TC5588P/J-15, TC5588P/J-20 
TC5588P IJ-25 , TC5588P/J-35 

OUTLINE DRAWINGS 

Plastic SOJ (SOJ28-P-300A) 

0.71 ~g:A5 

14 

Q. 

>­... 
" 
" 

UNIT:mm 

Note: Package width and length do not include mold protrusion, allowable mold protrusion 
is 0.15mm. 
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8,'92 WORD x9 BIT CMOS STATIC RAM 

DESCRIPTION 

The TC5589P/J is a 73,728 bit high-speed static random access memory organized as 8,192 words by 9 
bits using CMOS technology, and operates from a single 5-volt supply. Thshiba's advanced CMOS 
circuitry provides high-speed characteristics. The TC5589P/J has low standby power using Chip 
Enables (CElICE2), and has fast memory access using Output Enable (OE). The TC5589P/J is suitable 
for use as cache memory where high speed is required. All inputs and outputs are directly TTL 
compatible. The TC5589P/J is offered in standard 28 pin 300 mil DIP and SOJ packages for high­
density assembly. 

FEATURES 

• Fast access time: 
TC5589P/J-15 
TC5589P/J-20 
TC5589P/J-25 
TC5589P/J-35 

• Low power dissipation: 
Operation TC5589P/J-15 

Standby 

TC5589P/J-20 
TC5589P/J-25 
TC5589P/J-35 

PIN CONN':CTION 

15ns(MAX.) 
20ns(MAX.) 
25ns(MAX.) 
35ns(MAX.) 

135mA (MAX.) 
115mA (MAX.) 
115mA (MAX.) 
115mA (MAX.) 

ImA(MAX.) 

TCS~89P TC5589J 

A8 1 28 Voo A8 Voo 
A7 2 27 WE A7 WE 
A6 3 26 CE2 A6 CE2 
AS 4 25 A9 AS A9 
A4 §' 24 Ala A4 Ala 
A3 w 23 All A3 All 
A2 > 22 ill A2 ill 
Al 21 A12 Al A12 
AO 20 CEI AO CIT 

1/01 19 1/09 1/01 1/09 
1/02 18 1/08 1/02 1108 
1/03 17 1/07 1/03 1/07 
1/04 16 1/06 1104 1/06 

GND 15 1/05 GND 1/05 

(DIP) 

PIN NAMES 

AD-A12 Address Inputs 

1/01-1109 Data Inputs/Outputs 

m,CE2 Chip Enable Inputs 

WE Write Enable Input 

ill Output Enable Input 

Voo Power (+5V) 

GND Ground 

• • • • 
• 

5V single power supply: 5V±10% 
Fully static operation 
Directly TTL compatible: All Input and Output 
Output buffer control: DE 
Package: 

28 Pin plastic 300 mil DIP : TC5589P 
28 Pin plastic 300 mil SOJ : TC5589J 

BLOCK DIAGRAM 

1101 

1109 

C-23 
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0: 
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~~ 
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-
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:> 
Go 
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0: 
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«::> 
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CLOCK 
GENERATOR 

PRECHARGE 
CIRCUIT 

MEMORY CELL 
ARRAY 
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I 

COLUMN ADDRESS I 
BUFFER r 

<) <) 000 
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TC5589P /J-15, TC5589P /J-20 
TC5589P/J-25, TC5589P/J-35 

MAXIMUM RATINGS 

SYMBOL ITEM 

Voo Power Supply Voltage 

VIN Input Voltage 

Your Output Voltage 

Po Power Dissipation 

Tsolder Soldering Temperature' Time 

Tstrg Storage Temperature 

Topr Operating Temperature 

RATING 

-0.5-7.0 

-2.0-7.0 

- 0.5-Voo + 0.5 

1.0 

260'10 

- 65-150 

-10-85 

DC RECOMMENDED OPERATING CONDITIONS (Ta - 0-70°C) -
SYMBOL PARAMETER MIN. TYP. MAX. 

Voo Power Supply Voltage 4.5 5.0 5.5 

VIH Input High Voltage 2.2 - Voo+0.5 

VIL Input Low Voltage -0.5 - 0.8 

DC CHARACTERISTICS (Ta - 0-70°C VOO - 5V + 10%) - , - -
SYMBOL PARAMETER TEST CONDITION MIN. TYP. 

IlL Input Leakage Current VIN=O-VOO - -
IOH Output High Current VOH = 2.4V -4 -
IOL Output Low Current VOL= O.4V B -
ILO Output Leakage Current 

ill=VIH or CE2=VIL or WE=VIL - -or DE = VIH. VOUT = O-Voo 

Voo = 5.5V tcycle = Min cycle -15 - -
ill = VIL and CE2 = VIH -20 

1000 Operating Current Other Inputs = VIHIVIL --=2S 
--'- - -IOUT=OmA -35 

Voo = 5.5V tcycle = Min cycle 

ill=VIH or CE2=VIL - -
100SI 

Standby Current Other Inputs = VIHNIL 

10052' 
ill = Voo - 0.2V or CE2 = 0.2V 
Other Inputs = Voo - 0.2V or 0.2V - -

UNITS 

V 

V 

V 

W 

'C'sec 

'C 

'C 

UNIT 

V 

V 

V 

MAX. UNITS 

± 1 "A 

- mA 

- mA 

±1 "A 

135 

mA 
115 

25 

mA 

1 

*: In standby mode with CEl~VDI)-O.2V. these specification limits are guaranteed under the 

condition of CEI;;;VOO-O.2V or CE2;;;;O.2V. 

CAPACITANCE** (Ta - 25°C f -1 OMHz) - , -
SYMBOL PARAMETER TeST CONDITION MAX. UNIT 

CIN Input Capacitance VIN=GND 5 pF 

COUT Output Capacitance VOUT=GND 7 pF 

** : This parameter is periodically sampled and is not 100% tested. 
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TC5589P/J-15, TC5589P/J-20 
TC5589P IJ-25, TC5589P/J-35 

AC CHARACTERISTICS (Ta = 0-70°C (1), VDD = 5V ± 10%) 

READ CYCLE 
TC5589P/J·15 

SYMBOL PARAMETER 
MIN. MAX. 

tRC Read Cycle Time 15 -
tAce Address Access Time - 15 

tCOl CEI Access Time - 15 

te02 CE2 Access Time - 15 

toe ill Access Time - 9 

tOH 
Output Data Hold Time From Address 

5 .. 
Change 

teoE Output Enable Time from aT or CE2 5 -
teoo Output Disable Time from aT or CE2 - 6 

toee Output Enable Time from ill 0 -
tooo Output Disable Time from ill - 5 

tpu Chip Selection to Power Up Time 0 -
tpo 

Chip Deselection to Power Down - 15 Time 

WRITE CYCLE 
TC5589P/J·15 

SYMBOL PARAMETER MIN. MAX. 

twe Write Cycle Time 15 -
tew Chip Enable to End of Write 12 -
tAS Address Set Up Time 0 -
twp Write Pulse Width 12 -
tWR Write Recovery Time 0 -
tos Data Set Up Time 9 -
tOH Data Hold Time 0 -
toew Output Enable Time from WE 0 -
to ow Output Disable Time from WE - 6 

AC TEST CONDITIONS 

Input Pulse Levels 3.0V/0.OV 

Input Pulse Rise and Fall Time 3ns 

Input Timing Measurement Reference 2.2V10.BV 
Levels 

Output Timing Measurement Reference 2.0V/0.BV 
Levels 

Output Load Fig. 1 

C-25 

TC5589P/J·20 TC5589P/J·25 

MIN. MAX. MIN. MAX. 

20 - 25 -
- 20 - 25 

- 20 - 25 

- 20 - 25 

- 10 - 12 

5 - 5 -
5 - 5 -
- 6 - 6 

0 - 0 -
- 5 - 5 

0 - 0 -

- 20 - 2S 

TC5589P/J·20 TC5589P/J·25 

MIN. MAX. MIN. MAX. 

20 - 25 -
13 - 15 -
0 - 0 -
13 - 15 -
0 - 0 -
10 - 12 -
0 - 0 -
0 - 0 -
- 6 - 6 

415V4BOO 

110 in 

CL = 30pF J 2550 

TC5589P/J·35 

MIN. MAX. 
UNIT 

35 -
- 35 

- 35 

- 35 

- 12 

5 -
ns 

5 -
- 6 

0 -
., 5 

0 -
~ 35 

TC5589P/J·35 

MIN. MAX. 
UNIT 

35 -
15 -
0 -
15 -
0 - ns 

12 -
0 -
0 -
- 6 

CL~:; f f::: 
(For tCOE, tOEE, tCOO. 
to ~O, tOEW and tOOW) 



TC5589P /J-15, TC5589P/J-20 
TC5589P /J-25, TC5589P /J-35 

TIMING WAVEFORMS 

READ CYCLE (2) 

ADDRESSES 

CE2 te02 

teo 1 

tOE 

Dour 
High Impedance 

WRITE CYCLE 1 (5) (WE Controlled Write) 

ADDRESSES 

CE2 

Dour 

C-26 



WRITE CYCLE 2 (5) (CEI Controlled Write) 

ADDRESSES 

CE2 

tCOE 

DOUT 

WRITE CYLCE 3 (5) (CE2 Controlled Write) 

ADDRESSES 

CE2 

DOUT 

twc 

twc 

tcw 

TC5589P /J-15, TC5589P /J-20 
TC5589P/J-25, TC5589P/J-35 

High Impedance 

tOH 

tos 

DATA IN STABLE 

tcw 

High Impedance 

tOH 
tos 

DATA IN STABLE 

C-2? 



TC5589P /J-15, TC5589P /J-20 
TC5589P/J-25, TC5589P/J-35 

NOTES: 1. The operating temperature (Ta) is guaranteed with transverse air flow exceeding 400 

linear feet per minute. 

2. WE is High for Read Cycle. 

3. Assuming that m Low transition or CE2High transition occurs coincident with or 

after WE Low transition, Outputs remain in a high impedance state. 

4. Assuming that eEl High transition or CE2 Low transition occurs coincident with or 

prior to WE High transition, Outputs remain in a high impedance state. 

5. Assuming that DE is High for Write Cycle, Outputs are in a high impedance state 

during this period. 

6. These parameters are specified as'follows and measured by using the load shown in 

Fig. 1. 

(A) teoE, toEE, tOEW ................... Output Enable Time 

(B) teOD, tODO, toDW ................... Output Disable Time 

... 
1\ I 

WE, CE2 ~ \ 
(A) (B) • • I ... • OoZY 

High Impedance .¥.. OoZY ~I OUTPUT DATA VALID 
F~ Hiah ImDed 

1\ Oo2Y ~f- OoZY 

IUNKNOWN UNKNOWN 

DOUT 

C-28 
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OUTLINE DRAWINGS 

Plastic DIP (DIP28-P-300B) 

TC5589P/J-15, TC5589P/J-20 
TC5589P /J-25, TC5589P /J-35 

UNIT: mm 

. 
11'1 

28 15 I 

~~ : ::::: :: : ::: :crr ~..l...-.-\.~ o 

14 

34.9 ± 0.2 

Note: Package width and length do not include mold protrusion, allowable mold protrusion 

is O.15mm. 
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TC5589P/J-15, TC5589P/J-20 
TC5589P/J-25, TC5589P/J-35 

OUTLINE DRAWINGS 

Plastic SOJ (SOJ28-P-300A) 

14 

~-~ , , W-i ~ 
i i ~ +1 
! ! 0 ~ 
~ ! M 

:: til. 0,07 t 
~e,- ~ -H . 0.43 -0.02 ,.-,14t--,"1-0.-1S-.@.....,1 

L!EJ 

UNIT: mm 

Q. 

>­
t­
eo 
\D 

Note: Package width and length do not include mold protrusion, allowable mold protrusion 

is O.15mm. 
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16,384 WORD x 4 BIT CMOS STATIC RAM 

DESCRIPTION 
The TC55416P-H is a 65,536 bit high speed static random access memory organized as 16,384 words by 4 bits 
using CMOS technology, and operates from a single 5-volt supply. Toshiba's high performance device 
technology provides both high speed and low power features with a maximum access time of 15ns / 20ns / 25ns 
/ 35ns and maximum operating current of 120mA / 100mA / 100mA / 80mA at minimum cycle time. 
The TC55416P-H also features an automatic stand-by mode. When deselected by Chip Enable (CE), the 
operating current is reduced to 1mA. 
The TC55416P-H is suitable for use in cache memory and high speed storage, where high speed/high density 
are required. 
The TC55416P-H is offered in a 22 pin standard plastic DIP with 0.3 inch width for high density assembly. 
The TC55416P-H is fabricated with ion implanted CMOS silicon gate MOS technology for high performance 
and high reliability. 

FEATURES 
• Fast access time : 

TC55416P-15H 15ns(MAX.) 
TC55416P-20H 20ns(MAX.) 
TC55416P-25H 25ns(MAX.) 
TC55416P-35H 35ns(MAX.) 

• 5V single power supply: 5V±10% 
• Fully static operation 
• Directly TTL compatible : 

All Input and Output 

PIN CONNECTION 

PIN NAMES 

AO-All 

1/01 -1/04 

CE 
WE 

Voo 

GND 

AS 
A7 
A6 
A5 
A4 
A3 
A2 
Al 
AO 
CE 
GND 

TC55416P-H 

(DIP) 

Voo 
A9 
A10 
All 
A12 
A13 
1/01 
1/02 
1/03 
1/04 
WE 

Address Inputs 

Data Input I Output 

Chip Enable Input 

Write Enable Input 

Power ( +5V) 

Ground 

• Low power dissipation: 
Operation TC55416P-16H 120mA(MAX.) 

TC55416P-20H 100mA(MAX.) 
TC66416P-26H 100mA(MAX.) 
TC66416P-36H 80mA(MAX.) 

Standby lmA(MAX.) 
• Package: 22pin plastic 300mil DIP (TC55416P.H) 

BLOCK DIAGRAM 
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A6 
A7 
AS 
A9 
A10 
All 
A12 
A13 

E ,.1-

1/01 
1102 
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:----- ::;~ 
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w 
!::::,.,,- 0 
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f-,- 0: 
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~ ~t 
...... 1 

CE 

~ -;:::::Hl )-
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I 

MEMORY ..--0 Voo 

CELL ARRAY ..--0 GND 
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~~ 
COLUMN 1/0 I--. 
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COLUMN 
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:02,t23t2s 
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TC55416P-15~ TC55416P-20H 
TC55416P-25~TC55416P-35H 

MAXIMUM RATINGS 

SYMBOL ITEMS 

Voo Power Supply, Voltage 

VIN Input Voltage 

VI/O Output Voltage 

Po Power Dissipation 

Tsolder Soldering Temperature' Time 

Tstrg Storage Temperature 

Top. Operating Temperature 

DC RECOMMENDED OPERATING CONDITIONS 

SYMBOL PARAMETER 

Voo Power Supply Voltage 

VIH Input High Voltage 

VIL Input Low Voltage 

RATING 

-0.5-7.0 

-2.0-7.0 

- O.S-Voo + 0.5 

650 

260,10 

-65-150 

-10-B5 

MIN. TYP. 

4.5 5.0 

2.2 -
-0.5 -

DC and OPERATING CHARACTERISTICS (Ta-0-70·C VOD-5V±10%) - . -
SYMBOL PARAMETER TEST CONDITION MIN. 

IlL Input Leakage Current VIN=O-VOO -
IOH Output High Current VOH=2.4V -4 

IOL Output Low Current VOL"O.4V 8 

ILO Output Leakage Current t! = VIH or WE'" VILo VOUT = O-Voo -
Voo = S.SV. tcycle = Min cycle -ISH -
t! = VIL. lOUT = OmA 

-20H -
1000 Operating Current 

-2SH -
Other Input" VIHI VIL -3SH -

loosl 
Voo=5.5V. tcycle=Mln cycle -

Standby Current 
tl=VIH. Other Input=VIH/Vll 

IOOS2 
tE .. Voo - 0.2V -
Other Input = Voo - 0.2V or 0.2V 

CAPACITANCE (Ta-25·C) -

MAX. 

5.5 

Voo+0.5 

O.B 

TYP. 

-
-
-
-
-
-
-
-
-

-

SYMBOL PARAMETER TEST CONDITION MAX. 

CIN Input Capacitance VIN"GND 5 

COUT Output Capacitance VOUT-GND 7 

NOTE: This parameter is periodically sampled and is not 100% tested. 
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UNIT 

V 

V 

V 

mW 

·C·sec 

·C 

·C 

UNIT 

V 

V 

V 

MAX. UNIT 

± 1 pA 

- mA 

- mA 

±1 IIA 

120 

100 

100 
mA 

80 

25' 

mA 

1 

UNIT 

pF 

pF 



TC55416P-15~TC55416P-20H 
TC55416P-25~ TC55416P-35H 

(4) 
AC CHARACTERISTICS (Ta=O-70'C • Vnn=5V±10%) 

READ CYCLE 

TC55416P-15H 
SYMBOL PARAMETER 

MIN. MAX. 

IRC Read Cycle Time 15 -
tACC Address Access Time - 15 

teo Chip Enable Access Time - 15 

teoE Output Enable Time from CE 5 -
teoD Output Disable Time from CE - 6 

tOH Output Data Hold Time 5 -
tpu Power Up Time 0 -
tpD Power Down Time - 15 

WRITE CYCLE 

TC55416P-15H 
SYMBOL PARAMETER 

MIN. MAX. 

twe Write Cycle Time 15 -
twp Write Pulse Width 12 -
lew Chip Enable to End of Write 12 -
tAS Address Set Up Time 0 -
tWR Write Recovery Time 0 -
tOEW Output Enable Time from WE 0 -
tODW Output Disable Time from Wt - 6 

tos Data Set Up Time 9 -
tOH Data Hold 'Time 0 -

AC TEST CONDITIONS 

Input Pulse Levels 3.0V/0.OV 

Input Rise and Fall Time 3ns 

Input Timing Measurement 
2.2V10.8V Reference Levels 

Output Timing Measurement 
2.0VlO.8V Reference Levels 

Output Load See Fig. 1 

C-33 

TC55416P - 20H TC55416P - 25H 

MIN. MAX. MIN. MAX. 

20 - 25 -
- 20 - 25 

- 20 - 25 

5 - 5 -
- 6 - 6 

5 - 5 -
0 - 0 -
- 20 - 25 

TC55416P - 20H TC55416P- 25H 

MIN. MAX. MIN. MAX. 

20 - 25 -
13 - 13 -
13 - 13 -
0 - 0 -
0 - 0 -
0 - 0 -
- 6 - 6 

10 - 10 -
0 - 0 -

5V 

IIOpin 0--__ -1 

TC55416P-35H 
UNIT 

MIN. MAX. 

35 -
- 35 

- 35 

5 -
ns 

- 6 

5 -
0 -
- 35 

TC55416P -35H 
UNIT 

MIN. MAX. 

35 -
13 -
13 -
0 -
0 - ns 

0 -
- 6 

10 -
0 -

5V 

IIOpin 0--__ -1 

(For teoE. teOD. 
toEW.toDW) 



TC55416P-15~ TC55416P-20H 
TC55416P-25~ TC55416P-35H 

TIMING WAVEFORMS 

READ CYCLE (1) 

ADDRESS 

DOUT 

WRITE CYCLE 1 (WE Controlled Write) 

ADDRESS 

DOUT 

WRITE CYCLE 2 (~Controlled Write) 

ADDRESS 

DOUT 

tcw 
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(ii) 1. 'WE" is High for Read Cycle. 

TC55416P-15~ TC55416P-20H 
TC55416P-25~ TC55416P-35H 

2. Assuming that CE Low transition occurs coincident with or after WE Low transition, Outputs 

remain in a high impedance state. 

3. Assuming that CE High transition occurs coincident with or prior to WE' High transition, 

Outputs remain in a high impedance state. 

4. The Operating temperature (Ta) is guaranteed with transverse air flow exceeding 400 linear 

feet per minute. 

5. These parameters are specified as follows and measured by using the load shown in Fig.L 

(A) teom. tomw Output Enable Time 

(B) teoo. toow Output Disable Time 

(A) (B) .. 
O.2V 

DOUT 
High Impedance High 

OUTPUT DATA VALID 
Impedance 

O.2V 
UNKNOWN UNKNOWN 
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TC55416P-15~ TC55416P-20H 
TC55416P-25~ TC55416P-35H 

OUTPUT DRAWINGS 

Plastic DIP (DIP22-P-300) 

UNIT:mm 

• 11'1 -22 12 I 

0.9TYP 

(:::::::::]]~~O 
0.95 ± 0.1 

11 
27.2 :1:0.2 

N '" 

jtj~ ; 
'" . ., '" 
z 0 
- +I 
::E ~ 

-;;:; '" 
o 

NOTE . Package width and length do not include mole protrusion 
allowable mold protrusion is 0.15 mm. 
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16,384 WORD x '4 BIT CMOS STATIC RAM 

DESCRIPTION 
The TC55417P/J-H is a 65,536 bit high speed static random access memory organized as 16,384 words by 4 
bits using CMOS technology, and operates from a single 5-volt supply. Toshiba's high performance device 
technology provides both high speed and low power features with maximum access times of 15ns I 20ns I 25ns I 
35ns and maximum operating current of 120mA 1100mA 1100mA I 80mA at minimum cycle time. 
The TC55417P/J-H also features an automatic stand-by mode. When deselected by Chip Enable (CE), the 
operating current is reduced to ImA. 
The TC55417P/J-H is suitable for use in cache memory and high speed storage, where high speedlhigh 
density are required. 
The TC55417P/J-H is offered in a 24 pin standard plastic DIP and a 24 pin plastic SOJ, with 0.3 inch width for 
high density assembly. 
The TC55417P/J-H is fabricated with ion implanted CMOS silicon gate MOS technology for high performance 
and high reliability. 

FEATURES 
• Fast access time : 

TC55417P/J -15H 15ns(MAX.) 
TC55417P/J - 20H 20ns(MAX.) 
TC55417P/J - 25H 25ns(MAX.) 
TC55417P/J - 35H 35ns(MAX.) 

• 5V single power supply: 5V±100/0 
• Fully static operation 
• Directly TTL compatible : 

All Input and Output 

PIN CONNECTION 

TCS5417P- H TC55417J-H 

AS Voo 
A7 A9 

AS Voo 
A7 A9 

A6 Al0 A6 Al0 
AS All AS All 
A4 A12 A4 A12 
A3 A13 A3 A13 
A2 N.C. A2 N.C. 
AI 1/01 AI 1101 
AO 1/02 
ct 1/03 
OE 1104 

AO 1/02 
tE 1103 
OE 1104 

GND WE 
'--==:--' 

GND WE 
'--,-~ 

PIN NAMES 

AO-AI3 Address Inputs 
1/01-1/04 Data Input/ Output 

CE Chip Enable Input 
WE Write Enable Input 
m Output Enable Input 

Voo Power ( +5V) 
GND Ground 
N.C. No Connection 

• Low power dissipation : 
Operation TC55417P/J -15H 

TC55417P/J - 20H 
TC55417P/J - 25H 
TC55417P/J -35H 

Standby 
• Output buffer control : OE 

120mA(MAX.) 
100mA(MAX.) 
IOOmA(MAX.) 
80mA(MAX.) 

1mA(MAX.) 

• Package: 24Pin plastic 300mil DIP (TC55417P - H) 
24Pin plastic 300mil SOJ (TC55417 J - H) 

BLOCK DIAGRAM 
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C 

A6 
A7 
AS 
A9 
Al0 
All 
A12 
A13 

1101 
1102 
1103 
1104 

E 

"" 
r-~ ~ 

I::: a: 

g~ 
I::: u 
I- w 
l- e 
I::: 3: 
t::: 0 

~:~fr 
::"- T t 

I 
CE 

~ 

MEMORY 
CELL ARRAY 

-+-0 Voo 

(256)(64)(4) -+-0 GND 

_li_ 
COLUMN I/O ~ ::"-

CIRCUIT P ~ 

L :"-
COLUMN ""i 
DECODER 

~~~~~~ 
ADAI AlA3A4A5 

CE 



TC55417P/J-15H, TC55417P/J-20H 
TC55417P/J-25H, TC55417P/J-35H 

MAXIMUM RATINGS 

SYMBOL ITEM 

Voo Power Supply Voltage 

VIN Input Voltage i 

VOUT Output Voltage 

Po Power Dissipation 

Tsolder Soldering Temperature' Time 

Tstrg Storage Temperature 

Topr Operating Temperature 

RATING 

-0.5-7.0 

-2.0-7.0 

-0.5-Voo+0.5 

650 

260'10 

-65-150 

-10-85 

DC RECOMMENDED OPERATING CONDITIONS (Ta = 0-70°C) 

SYMBOL PARAMETER MIN. TYP. 

Voo Power Supply Voltage 4.5 5.0 

VIH Input High Voltage 2.2 -
VIL Input Low Voltage -0.5 -

DC CHARACTERISTICS (Ta=0-70°C VOO=5V+ 10%) , -
SYMBOL PARAMETER TEST CONDITION MIN. 

IlL Input Leakage Current VIN"O-VOO -
10H Output High Current VOH=2.4V -4 

10L Output Low Current VOL=0.4V 8 

ILO Output Leakage Current 
tr"VIH or M=VIH or WE"=VIL -
VOUT=O-VOO 

Voo=5.5V. tcycle=Min cycle -ISH -
Operati ng Cu rrent tr = VIL. lOUT = OmA, 

-20H. -1000 
-25H -

Other Input=VIH;VIL -35H -
Voo = 5.5V. tcycle .. Min cycle 

10051 -
Standby Current 

tr .. VIH. Other Input: VIH/VIL 

~ .. Voo-0.2V 
IOD52 -Other Input=Voo-0.2V or 0.2V 

CAPACITANCE (Ta = 25°C) 

SYMBOL PARAMETER TEST CONDITION 

CIN Input Capacitance VIN=GND 

COUT Output Capacitance VouT=GND 

NOTE: This parameter is periodically sampled and is not 100% tested. 
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UNITS 

V 

V 

V 

mW 

·C·sec 

'C 

'C 

MAX. UNIT 

5.5 V 

Vllo+0.5 V 

0.8 V 

TYP. MAX. UNIT 

- :1:1 ).IA 

- - mA 

- - mA 

- :1:1 ).IA 

- 120 

- 100 

100 
mA -

- 80 

- 25 

mA 

- 1 

MAX. UNIT 

5 pF 

7 pF 



TC55417P IJ-15H, TC55417P IJ-20H 
TC55417P/J-25H, TC55417P/J-35H 

AC CHARACTERISTICS (Ta = 0-70DC (4), VOO = SV ± 10%) 

READ CYCLE 

TC55417P/J-15H 
SYMBOL PARAMETER 

MIN. MAX. 

tRe Read Cycle Time 15 -
tAee Address Access Time - 15 

teo Chip Enable Access Time - 15 

tOE Output Enable to Output Valid - 9 

teOE Output Enable Time from CE" 5 -
teoo Output Disable Time from CE" - 6 

toEE Output Enable Time from OE" 0 -
tooo Output Disable Time from OE" - 5 

tOH Output Data Hold Time 5 -
tpu Power Up Time 0 -
tpo Power Down Time - 15 

WRITE CYCLE 

TC55417P/J-15H 
SYMBOL PARAMETER 

MIN. MAX. 

twe Write Cycle Time 16 -
twp Write Puis\! Width 12 -
tew Chip Enable to End of Write 12 -
tAS Address Set Up Time 0 -
tWR Write Recovery Time 0 -
tOEW Output Enable Time from WE 0 -
toow Output Disable Time from WE - 6 

tos Data Set Up Time 9 -
tOH Data Hold Time 0 -

AC TEST CONDITIONS 

Input Pulse Levels 3.0V/0.OV 

Input Rise and Fall Time 3ns 

Input Timing Measurement 
2.2V/O.8V Reference Levels 

Output Timing Measurement 
2.0V/0.8V Reference Levels 

Output load See Fig. 1 

C-39 

TC55417P/J-20H TC55417P/J-25H TC55417PI J-35H 
UNIT 

MIN. MAX. MIN. MAX. MIN. MAX. 

20 - 25 - 35 - ns 

- 20 - 25 - 35 ns 

- 20 - 25 - 35 ns 

- 10 - 10 - 10 ns 

5 - 5 - 5 - ns 

- 6 - 6 - 6 ns 

0 - 0 - 0 - ns 

- 5 - 5 - 5 ns 

5 - 5 - 5 - ns 

0 - 0 - 0 - ns 

- 20 - 25 0- 35 ns 

TC55417P/J-20H TC55417P/J-25H TC55417P/J·35H 

MIN. MAX. MIN. 

20 - 25 

13 - 13 

13 - 13 

0 - 0 

0 - 0 

0 - 0 

- 6 -
10 - 10 

0 - 0 

5V 

VOpin 
0-_--+ 

UNIT 
MAX. MIN. MAX. 

-
-
-
-
-
... 
6 

-
-

35 -
13 -
13 -
0 -
0 -
0 -
- 6 

10 -
0 -

5V 

VOpin 
-.,.--t 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

CL= 5pF I 2550 

(For teOE. toU. leOD. 
tooo, toEw and toDW) 



TC55417P /J-15H, TC55417P /J-20H 
TC55417P/J-25H, TC55417P/J-35H 

TIMING WAVEFORMS 

READ CYCLE (1) 

ADDRESS 

DOUT 

WRITE CYCLE 1 (5) (WE Controlled Write) 

ADDRESS 

DOUT 

WRITE CYCLE 2 (5)' (CE Controlled Write) 

ADDRESS 

Dour -------C! 
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TC55417P/J-15H, TC55417P/J-20H 
TC55417P/J-25H, TC55417P/J-35H 

Note: 1. WE is High for Read Cycle. 

2. Assuming that ~ Low transition occures coincident with or after WE Low transition. 

outputs remain in a high impedance state. 

3. Assuming that ~ High transition occurs coincident with or prior to WE High transition. 

outputs remain in a high impedance state. 

4. The Operating temperature (Ta) is guaranteed with transverse air flow exceeding 400 

linear feet per minute. 

5. The DE input can be held on low (VIL) in write cycle. 

6. These parameters are specified as follows and measured by using the load shown in Fig.I. 

(A) tcOE. tOEE. tOEW Output Enable Time 

(B) tCOQ. tODO. tODW Output Disable Time 

eE, OE 1\ / 

V \ 
4 

(Al • (!) 
I 4 • O.2V 

High Impedance .:t.. O.2V 
OUTPUT DATA VALID 

High Imped 
Tt .. O.2V 

'UNKNOWN 
O.2V 

UNKNOWN 

Dour 
ance 
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TC55417P/J-25H, TC55417P/J-35H 

OUTLINE DRAWINGS 

Plastic DIP (DIP-24-300B) 

Unit: mm 

. 
II> -24 13 I 

O.93TYP 

(::::::::::]]~~O 
1 12 

29.8±O.2 

1.HO.l 

... 
0_ 
+1 
II> -
~ ... 

o 
+I 
rtI 

rtI 

NOTE Package width and length do not include mold protrusion, allowable mold protrusion 
is O.15mm. 
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OUTLINE DRAWINGS 

Plastic SOJ (SOJ24-P-300A) 

24 

15.88±0.12 

+0.1 
0.71-0.05 

TC55417P/J-15H, TC55417P/J-20H 
TC55417P/J-25H, TC55417P/J-35H 

13 

12 

IL 
>­
I­.... 
.... 

Unit: mm 

IL 
>­
I­
ao 

'" 

NOTE Package width and length do not include mold protrusion, allowable mold protrusion 

is O.15mm. 
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2 - WAY 4,096 WORDS x 18 BITS/8, 192 WORDS X 18 BITS 
CMOS STATIC CACHE DATA RAM 

DESCRIPTION 

The TC55187T is a 147,456 bits high-speed static RAM which can be user-configured either as a 2-way 
4,096 words by 18 bits or as 8,192 words by 18 bits. It is provided with byte control and on-chip address 
latches. The TC55187T is fabricated using 'lbshiba's CMOS technology and advanced circuit techniques 
which provide the high speed access. The TC55187T operates from a single 5-volt supply. This device 
features address access time as fast as 20ns, output-enable access as fast as 10ns and simple interfacing 
capability with bipolor TTL circuits is also offered. The TC55187T can directly interface with the 
INTEL 82385 cache controller without requiring additional peripheral circuit such as latches, 
transceivers and gates. Therefore, significant reductions in component count, board assembly area and 
power dissipation can be achieved by using the TC55187T cache data RAM. The MODE input of the 
TC55187T allows the user to configure the memory internally either as a 2-way 4,096 words by 18 bit 
organization suitable for 2-way set associative cache designs or as a 8,192 words by 18 bit organization 
suitable for direct map cache designs. The TC55187T can also be operated as a conventional 
asynchronous static RAM, which can be accessed from change of address, by holding the ALE input in 
the high state. The TC55187T is packaged in a 52-pin standard PLCC for high-density board level 
assembly. 

FEATURES 
• Fast Access Time (max) 

TC55187T 
ITEM 

-20 -25 -30 

• Configurable for 2-way or direct RAM arrays 
2-way 4.096wordsX 18bits (MODE = VIH) 

8,192wordsX 18bits (MODE == VIL) 
• Contains address latches (except A12) and byte 

control, IrnO and BSI 
tRr CYcle Time 20ns 25ns 30ns 

tAA Address Access Time 20ns 25ns 30ns 

tn. 'OE Access Ti m e IOns IOns 12ns 

• Power dissipation 
Operating TC55187T-20 

Standby 

PIN NAMES 

AO-A12 

00-015. OPO. OPI 

ALE 

CE 
BSO 
m 
'()EA 

~ 

WEA 

WEB 
MODE 

VOO 
GND 

TC55187T-25 
TC55187T-30 

230mA (max.) 
220mA (max.) 
200mA (max.) 
40mA(max.) 

Address Inputs 

Data Input I Output 

Address Latch Input 

Chip Enable Input 

Lower Bvte Select Input 

Upper Byte Select input 

Output Enable Input (Way - A) 

Output Enable Input (Way- B) 

Write Enable Input (Way-A) 

Write Enable Input (WaY - B) 
Mode Select Input 

Power (+5V) 
Ground 

C-45 

• Interfaces directly with the Intel 82385 Cache 
Controller 

• Single power supply of 5V±10% 
• All inJluts and outputs TTL comtible 
• Two Output buffer controls : , OEB 
• Two Write enable controls : 'WEA, WE13 
• 52pin PLCC package 

PIN CONNECTION crop VIEW) 
A2 A4 A6 ALE A8 Al0 

Al A3 AS Voo A7 A9 All 

AO 
GNO 
GNO 10 

00 
01 
02 
03 

GNO 15 
04 
05 
06 
07 

OPO 20 

5 1 52 50 

25 30 

Voo m WEA GNO mJ MODE Voo 
Voo WEI GNO mA m Voo 

A12 

tl 
GNO 
015 
014 
013 
012 
GNO 
011 
010 
09 
08 
OPI 



TC55187T~20,TC55187T-25 
TC55187T-30 

BLOCK DIAGRAM 

1-WAY 8,192 words X 18 bits (MODE: VIL) 

MODE = VIL 0---.. 

l : ~ 
OE OEA 0------0 OE' 

WE WEA6----------+~~--44~~ 

Al2 6-------------.... 

AO 
( 

All 

ALE O------l 

DO-D7/DpO 

CEo_-------------~-----------~ 
~O--------------~ 

~o_---------------------------~ 

2-WAY 4,096 words X 18 bits (MODE: VIH) 
DO-D7/DpO 

MODE = VIH 6----

A 12 Don't Care 

mAO--------<~b_~~ 

WEA 0-------.---1-=--H+.-I 

iiSO O--------....J ~=======tf-l 
~o_-----------------------------------~ 
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TRUTH TABLE 1 

CONTROL INPUT ADDRESS 

MODE ALE tE AD-A11 A12 

H H H * * 
H H L Valid * 
H L * * * 
L * H * * 
L H I: Valid Valid 

L L L * Valid 

TRUTH TABLE 2 (MODE=VIL'" 8K X 18) 

INPUTS 

wrA WEB" OEA mi m- ID 

* * * * H H 

H H H H * * 

L H 

H H L L H L 

l l 

l H 

L L * * H L 

L L 

L H 

H H H L H l 

l l 

l H 

H H L H H L 

l L 

L H 

H l * * H L 

l L 

L H 

L H * * H L 

l l 
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TC55187T-20, TC55187T-25 
TC55187T-30 

FUNCTION 

CHIP CONFIGURATION 

Disable 

Enable 4K x 18 x 2 
Enable or Disable 

Disable 

Enable 8K )( 18 

Enable 

*:HorL 

OPERATION 

CHIP 
00-07 011-015 
DpO Dpl 

Deselect Open Open 

Deselect Open Open 

Output Open 

Read Cycle Open Output 

Output Output 

Input Open 

Write Cycle Open Input 

Input Input 

Undefine Undefine Undefine 

Undefine Undefine Undeflne 

Undefine Undefine Undefine 

Undefine Undefine Undefine 



TC55187T-20, TC55187T-25 
TC55187T-30 

TRUTH TABLE 3 (MODE=VIH"· 4Kx18x2) 

INPUTS 

WEA WEB OEA' em m SST way-A 

* * * • H H Deselect 

H H H H * * Deselect 

L H 

H H H L H L Deselect 

L L 

L H 

H H L H H L Read Cycle 

L L 

L H 

H H L L H L Deselect 

L L 

L H 

H L * • H L Deselect 

L L 

L H 

L H * * H L Write Cycle 

L L 

L H 

L L * * H L Write Cycle 

L L 
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OPERATION 

way-B 
00-07 DB-D15 

DpO Dp1 

Deselect Open Open 

Deselect Open Open 

way-B 
Open Output 

Read Cycle Open 
way-B 
Output 

way-B way-B 
Output Output 

waY-A 
Open Output 

Deselect Open 
waY-A 
Output 

way-A way-A 
Output Output 

Deselect Open Open 

way-B 
Open Input 

Write Cycle Open 
way-B 
Input 

way-B way-B 
Input Input 

way-A 
Open Input 

Deselect Open 
waY-A 
Input 

way-A way-A 
Input Input 

way-AlB 
Open Input 

Write Cycle Open 
way-AlB 
Input 

way-AlB way-AlB 
Input Input 

• : H or L 



MAXIMUM RATINGS 

SYMBOL ITEM 

Voo Power Supply Voltage 

VIN Input Voltage 

Your Output Voltage 

Po Power Dissipation 

Tsold.r Soldering Temperature' Time 

Tstrg Storage Temperature 

Topr Operating Temperature 

TC55187T-20, TC55187T-25 
TC55187T-30 

RATING UNIT 

-0.5-7.0 V 

-2.0-7.0 V 

-0.5-Voo+0.5 V 

1.3 W 

260 '10 'C'sec 

-65-1S0 ·C 

-10-85 ·C 

DC RECOMMENDED OPERATION CONDITIONS (Ta = 0-70°C) 

SYMBOL PARAMETER MIN. TYP. MAX. UNIT 

Voo Power Supply Voltage 4.5 5.0 5.5 V 

VIH Input High Voltage 2.2 - Voo+0.5 V 

VIL Input Low Voltage -0.5 * - 0.8 V 

* : - 3V pulse width less than IOns 

DC CHARACTERISTICS (Ta = 0-70°C, VOO = SV ± 10%) 

SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX. UNIT 

IlL Input Leakage Current VIN=O-VOO -1 - +1 pA 

IOH Output High Current VOH= 2.4V -4 - - mA 

10L Output Low Current VOL=0.4V 8 - - mA 

ILO Output Leakage Current Output Disable -1. - +1 pA 

Voo= S.SV, tRC. twc= min. cycle -20 - - 230 

1000 Operating Current 
Add res, m, ALE = Clock 

-2S - - 220 mA 
(3.0VlOV), M = 3.0V 

n-, BS = OV, MODE = 3.0V or OV -30 - - 200 

Voo=5.5V, 

loos Standby Current n-, BS, m, M .. VIH, ALE = VIL - - 40 mA 

Address, Data, MODE = VIH or VIL 

CAPACITANCE (Ta = 25°C, freq = 1 MHz) 

SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX. UNIT 

Cin Input Capacitance VIN=GND - - 5 pF 

Cout Output Capacitance Vour=GND - - 7 pF 
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TC55187T-20,TC551871-25 
TC55187T-30 

AC CHARACTERISTICS (Ta = 0-70°C, VOO = 5V ± 10%) 

READ CYCLE 

-20 
SYMBOL PARAMETER 

MIN. MAX. 

tRC Read Cycle Time 20 -
tAA Address Access Time - 20 

tAUA A12 Access Time - 15 

tLA ALE Access Time - 20 

teA a Access Time - 20 

tal'. H Access Time - 20 

toe OE Access Time - 10 

tASL Address Latch Set.Up Time 4 -
tAHL Address Latch Hold Time 5· -
tLP ALE Pulse Width 8 -
tAOH 

Output Data Hold Time from Address 
5 -Change 

tLOH 
Output Data Hold Time from Address 

5 -Latch 

teLz a to Output in Low·Z 5 -
taLz H to Output in Low-Z 5 -
toLz OE to Output in Low·Z 0 -
tcHZ a to Output in High·Z - 10 

taHz H to Output in High-Z - 10 

tOHZ OE to Output in High·Z - 8 

tOOl 'OEAIOH Inhibit Time 8 -

C-50 

-25 -30 
UNIT 

MIN. MAX. MIN. MAX. 

25 - 30 - ns 

- 25 - 30 ns 

- 17 - 20 ns 

- 25 - 30 ns 

- 22 - 25 ns 

- 22 - 25 ns 

- 10 - 12 ns 

4 - 5 - ns 

5 - 5 - ns 

8 - 9 - ns 

5 - 5 - ns 

5 - 5 - ns 

5 - 5 - ns 

5 - 5 - ns 

0 - 0 - ns 

- 10 - 12 ns 

- 10 - 12 ns 

- 8 - 10 ns 

8 - 10 - ns 



WRITE CYCLE 

SYMBOL PARAMETER 
MIN. 

twc Write Cycle Time 20 

twp Wf. Pulse Width 12 

tew BS to End of Write 12 

tcw CE to End of Write 12 

tAW Write Address to End of Write 12 

tAI2W Write Address A12 to End of Write 12 

tAS Write Address Set-Up Time 0 

tWR Write Recovery Time 0 

tos Data Set-Up Time 8 

tOH Data Hold Time 0 

tWlZ Wf. to Output in Low-Z 5 

tWHZ m to Output in High-Z -
toEH OE Command Hold Time 5 

tWEH Wf. Command Hold Time -
tWI Write Command Inhibit Time 10 

tWA WE Access Time -

AC TEST CONDITIONS 

Input Pulse Levels 3.0V/0.OV 

Input Pulse Rise and Fall Time (0.3V-2.7V) 3ns 

Input Timing Measurement Reference Level 1.5V 

Output Timing Measurement Reference 1.5V 
Level 

Output Load Fig. 1 

C-51 
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TC55187T-20, TC55187T-25 
TC55187T-30 

-25 -30 
UNIT 

MAX. MIN. MAX. MIN •. MAX. 

- 25 - 30 - ns 

- 15 - 18 - ns 

- 15 - 18 - ns 

- 15 - 18 - ns 

- 15 - 18 - ns 

- 15 - 18 - ns 

- 0 - 0 - ns 

- 0 - 0 - ns 

- 10 - 10 - ns 

- 0 - 0 - ns 

- 5 - .5 - ns 

7 - 8 - 10 ns 

- 5 - 5 - ns 

5 - 5 - 5 ns 

- 10 - 10 - ns 

20 - 25 - 30 ns 

Fig. 1 OUTPUT LOAD 

Voo 

00-15 10000 

DPO,DPI 

CL= 100pF 
6670 



TC55187T-20, TC55187T~25 
TC55187T-30 

TIMING WAVEFORMS 

READ CYCLE TIMING 1 

AD-All 

A12 

ALE 

m,m 

00-015 
DpO-l 

(Output) 

NOTE: WEA, wm = VIH 

MODE=VIH "'4Kx18x2 

MODE=VIL "'8Kx18 

Valid A12 (Unlatched) 

(A 12 = Don't Care) 

(A12=Valid Input) 

_ '" Don't Care 
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READ CYCLE TIMING 2 (toOiTIMING.MODE=VIH) 

AD-All 

ALE 

~.m \\\\ 

00-015 
DpO-l 

(Output) 

NOTE : WEA, WEB = VIH 

toLZ 

READ 
Way-A (B) 

toOl 

C-53 

TC55187T-20, TC55187T-25 
TC55187T-30 

111//11 

tOLZ 

_ ... Don't Care 



TC55187T..J.20,TC55187T"-'"25 
TC55187T-30 

WRITE CYCLE TIMING 1 (WE Control) 

AO-Al1 

ALE 

~.m 

00-015 
OpO-l 

(Output) 

DO-DIS 
OpO-l 

(Input) 

MODE=VIH "'4KxI8x2. 

MODE=VIL ... 8Kx 18 

Valid A12 (Unlatched) 

twp 

C-54 

(A 12. Don't Care) 

(AI2-Valid Input) 

_ ... Don't Care 



WRITE CYCLE TIMING 2 (im Control) 

AO-All 

TC55187T-20, TC55187T-25 
TC55187T-30 

MOoE=VIH ···4KxI8x2 

MOoE=VIL ••• 8Kx 18 

(AI2" Don't care) 

(AI2=Valid Input) 

ALE ---' ""_--=:'-1---+-.1 "----------1-----

m,m 

00-015 
opO-l ---------+_~ 

(Output) 

00-015 
opO-l ---------------{ Valid Input 

(Input) "--___ J 

_ .•• Don'tear. 
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TC55187T-20,TC55187T-25 
TC55187T~O 

WRITE CYCLE TIMING 3 (~Control) 

AD-All 

ALE 

m,m 

DO-DIS 
DpO-1 

(Output) 

DO-DIS 
OpO-1 

(Input) 

C-56 

MODE"VIH ···4KxI8x2 

MODhVIL ••• 8Kx 18 

Valid Input 

(A 12. Don't Care) 

(AI2.Valid Input) 

_ ••• Don't Care 



WRITE CYCLE TIMING 4 (toEH and tWEH) 

AO-All 
(A12) 

ALE 

BSQ,m \\\\ 

TC55187T-20, TC55187T-25 
TC55187T-30 

Valid A12 (Unlatched) 

IIIIIIII 

00-015 
OpO-l 

(Output) 
---------- HI-Z -----t---HI-Z ______ _ 

_tDs~tDH 
00-015 --

OpO-l Valid Input 
(Input) 

_ ... Don't ear. 
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TC55187T-20, TC55187T-25 
TC55187T-30 

WRITE CYCLE TIMING 5 (A12 Control>, 

AQ-All 

A12 

ALE 

m,m Note 

WEA, WEB Note 

Only MODE=VIL"'8KxI8 (AI2-Valid Input) 

................... +'------'+ 
J--.....:;w--~ 

00-015 
OpO,Dpl 

(Input) 

Note; tWl'" Write Command Inhibit Time 

(CE=H or BSli=nsI' =H or 'WffA= 'WmJ= H) _ ... Don'tear. 
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TC55187T-20, TC55187T-25 
TC55187T-30 

READ AFTER WRITE CYCLE TIMING 

AO-AII 

AI2 

ALE 

00-015 DpO-l 
(Input/Output) 

Valid Address(Al21 Valid Address(A121 

_ ... Don'tCarll 

NOTE: These parameters are specified as follows and measured by using load shown In Flg.l 

(AI tell. tall. toll. tWLl • •• Output Enable Time 
(BI tCHZ. taHz. toHZ. tWHZ '" Output Disable Time , 

~ 
'------SS __ -11 ~ 
,...-----'SS ---,. 

M ~ 'r 
------". (AI :be \'--"""":'::(B~) -U-----

Dout ____ HI_-_Z ____ *-e--+-g::~ : _______ #-:.-.::--H-I--Z--
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TC55187T-20, TC55187T-25 
TC55187T-30 

OUTLINE DRAWING 

QFJ52-P-S750 
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2-WAY 4,096 WORDS x 18BITS/8,192WORDS x 18 BITS 

CMOS STATIC CACHE DATA RAM 

DESCRIPTION 

The TC55188T is a 147,456 bits high-speed static RAM which can be user-configured either as 2-way 
4,096 words by 18 bits or as 8,192 words by 18 bits. It is provided with a byte control, on-chip address 
latches and chip-enable latch. The TC55188T is fabricated using Toshiba's CMOS technology and 
advanced circuit techniques which provide the high speed accesses. The TC55188T operates from a 
single 5-volt supply. This device features address access time as fast as 20ns, output-enable access as 
fast as lOns and simple interfacing capability with bipolar TTL circuits. The TC55188T can directly 
interface with the INTEL 82385 cache controller, without requiring additional peripheral circuit such 
as latches, transceivers and gates. Therefore, significant reductions in component count, board 
assembly area and power dissipation can be achieved by using the TC55188T cache data RAM. The 
MODE input of the TC55188T allows the user to configure the memory internally either as a 2-way 
4,096 words by 18 bits organization suitable for 2-way set associative cache designs or as a 8,192 
operated as a conventional asynchronous static RAM, which can be accessed from change of address, by 
holding the ALE input in the high state. The TC55188T is packaged in a 52-pin standard PLCC for 
high-density board level assembly. 

FEATURES 
• Fast Access Time (max) 

TC55188T 
ITEM 

-20 -25 -30 

• Configurable for 2-way or direct RAM arrays 
2-way 4.096wordsX18bits(MODE=VIH) 

8,192wordsX18bJts.JMODE=VIL) 
• Containssress latches, CE' latch and byte 

control, BSO and :BSI 
tRe Cycle Time 20ns 25ns 30ns 
tAA Address Access Time 20ns 25ns 30ns 

toE M Access Time IOns IOns 12ns 

• Power dissipation 
Operating TC55188T-20 230mA (max.) 

220mA (max.) 
200mA (max.) 

Standby 

PIN NAMES 

AO-AI2 
00-015. DPO. DPI 
ALE 

~ 

~ 
an 
'OEA 
MB 
WEA 
wm 
MODE 
VOO 
GND 

TC55188T-25 
TC55188T-30 

40mA(max.) 

Address Inputs 
Data Input I Output 
Address/~ latch Input 
Chip Enable Input 

lower Byte Select Input 
Upper Byte Select input 
Output Enable Input (Way-A) 
Output Enable Input (Way - B) 

Write Enable Input (Way - A) 
Write Enable Input (Way - B) 

Mode Select Input 
Power (+5V) 
Ground 
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• Interfaces directly with the Intel 82385 
Controller 

• Single power supply of 5V±10% 
• All inputs and outputs TTL comtible 
• Two Output buffer controls : • Ulm' 
• Two Write enable controls : WEA. WElJ 
• 52pin PLCe package . 

PIN CONNECTION croP VIEW) 

A2 A4 A6 ALE AS Al0 

AO 
GNO 
GNO 

DO 
01 
02 
03 

.GNO 
04 
05 
06 
07 

OPO 

AI A3 A5 Voo A7 A9 All 

5 1 52 50 

10 

15 

20 
25 30 

Voo m WEA GNO m MODE Voo 
Voo WEI GND MA In voo 

A12 
~ 
GNO 
015 
014 
013 
012 
GNO 
011 
010 
09 
08 
OPI 



TC55188T-20, TC55188T-25 
TC55188T-30 

BLOCK DIAGRAM 

1-WAY 8,192 words X 18 bits (MODE: VIL) 

MODE = VIL 0--_ 

l OBA 

WEB 

m ~o_-------a 

~ ~O_------~--~HH~W~ 

AO 

? 
All 

Al2 

ALEo----t 

a ~~----_4----------~ 
~o_-------~ 
~o-----------------~ 

2-WAY 4,096 words X 18 bits (MODE: VIH) 

MODE = VIH 0---. 
A12 Don't Care 

~ 0-------.0 

~o_---_.--+_--rrHH 

DO-D7/DpO 

liSOo--------'C=====:i]J 
IDrro_-----------------------~ 
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TRUTH TABLE 1 

CONTROL INPUT ADDRESS 

MODE ALE CE AD-A11 A12 

H H H * * 
H H L Valid * 
H L * "2 * "2 * 

L H H * * 
L H L Valid Valid 

L L * "2 * "2 * "2 

* : H or L 

TRUTH TABLE 2 (MODE=VIL ••• 8K X 18) 

INPUTS 

wrA WEB OEA MB m ill 

* * * * H H 

H H H H * * 

L H 

H H L L H L 

L L 

L H 

L L * * H L 

L L 

L H 

H H H L H L 

L L 

L H 

H H L H H L 

L L 

L H 

H L * * H L 

L L 

L H 

L H * * H L 

L L 
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FUNCTION 

CHIP CONFIGURATION 

Disable 

Enable 4K x 18 x 2 
Enable or Dis!lble 

Disable 

Enable 8K x 18 
Enable or Disable 

*2 : LATCHED as ALE from H to L. 

OPERATION 

CHIP 
00-07 08-015 

DpO Dpl 

Deselect Open Open 

Deselect Open Open 

Output Open 

Read Cycle Open Output 

Output Output 

Input Open 

Write Cycle Open Input 

Input Input 

Undefine Undefine Undefine 

Undefine Undefine Undefine 

Undefine Undefine Undefine 

Undefine Undefine Undefine 

*:HorL 



TC55188T-20, TC55188T-25 
TC55188T-30 

TRUTH TABLE. 3 (MODE=VIH ... 4Kx 18x2) 

INPUTS 

WEA WEIr mA Mi m m 
• • • • H H 

H H H H * * 

, L H 

H H H L H L 

L L 

L H 

H H L H H L 

L L 

L H 

H H L L H L 

L L 

L H 

H L * • H L 

L L 

L H 

L H • • H L 

L L 

L H 

L L • • H L 

L L 

OPERATION 

way-A way-B 
00-07 08-015 

DpO Dpl 

Deselect Deselect Open Open 

Deselect Deselect Open Open 

way-8 
Open Output 

Deselect Read Cycle Open 
way-8 
Output 

way-8 way-B 
Output Output 

way-A 
Open Output 

Read Cycle Deselect Open 
way-A 
Output 

way-A waY-A 
Output Output 

Deselect Deselect Open Open 

way-B 
Open Input 

Deselect Write Cycle Open 
way-8 
Input 

way-B way-B 
Input Input 

way-A 
Open Input 

Write Cycle Deselect Open 
way,.. A 
Input 

way-A way-A 
Input Input 

way-AlB 
Open Input 

Write Cycle Write Cycle Open 
way-AlB 
Input 

way-AlB way-AlB 
Input Input 

.: H orL 
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TC55188T-20, TC55188T-25 
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MAXIMUM RATINGS 

SYMBOL ITEM RATING UNIT 

Voo Power Supply Voltage -0.5-7.0 V 

VIN Input Voltage -2.0-7.0 V 

VOUT Output Voltage - 0.5-Voo + 0.5 V 

Po Power Dissipation 1.3 W 

Tsolde, Soldering Temperature' Time 260'10 ·C·sec 

Tst'g Storage Temperature -65-150 ·C 

Top, Operating Temperature -10-85 ·C 

DC RECOMMENDED OPERATION CONDITIONS {Ta = 0-70°C} 

SYMBOL PARAMETER MIN. TYP. MAX. UNIT 

Voo Power Supply Voltage 4.5 5.0 5.5 V 

VIH Input High Voltage 2.2 - Voo+0.5 V 

VIL Input Low Voltage -O.S * - 0.8 V 

* : - 3V pulse width less than IOns. 

DC CHARACTERISTICS (Ta = 0-70°C, VOO = 5V ± 10%) 

SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX. UNIT 

IlL Input Leakage Current VIN= O-Voo -1 - +1 pA 

10H Output High Current VOH=2.4V -4 - - rnA 

10L Output Low Current VOL=0.4V 8 - - rnA 

ILO Output Leakage Current Output Disable -1 - +1 pA 

Voo=5.5V,tRc,twc=min. cycle -20 - - 230 

1000 Operating Current 
Address, WE, ALE = Clock 

-25 - - 220 mA 
(3.0V/OV), (5E = 3.0V 

tE", lB" = OV, MODE = 3.0V or OV -30 - - 200 

Voo=5.5V, 

loos Standby Current ~,H, WE, (5E = VIH, ALE = VIL - - 40 rnA 
Address, Data, MODE = VIH or VIL 

CAPACITANCE (Ta = 25°C, freq = 1 MHz) 

SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX. UNIT 

Cin Input Capacitance VIN=GND - - 5 pF 

Cout Output Capacitance VOUT=GND - - 7 pF 

C-65 



TC55188T-20, TC55188T-25 
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AC CHARACTERISTICS (Ta=0-70°C, VOO=5V± 10%) 

READ CYCLE 

-20 
SYMBOL PARAMETER 

MIN. MAX. 

tRC Read Cycle Time 20 -
tM Address Access Time - 20 

tLA ALE Access Time - 20 

tCA tE Access Time - 20 

tSA BS Access Time - 20 

toE OE Access Time - 10 

tASl Address Latch Set-Up Time 4 -
tAHL Address Latch Hold Time 5 -
tLP ,l\LE Pulse Width B -
tAOH 

Output Data Hold Time from Address 
5 -Change 

tLOH 
Output Data Hold Time from Address 

5 Latch -
tllZ ALE to Output in Low - Z 5 -
tClZ C£" to, Output in Low-Z 5 -
tSlZ BS to Output in Low-Z 5 -
tOlZ OE to Output in Low-Z 0 -
tlHZ ALE to Output in High - Z - 12 

tCHZ tE to Output in High-Z - 10 

t8Hz BS to Output in High-Z - 10 

tOHZ OE to Output in High-Z - 8 

tOOl OEA'IOEU' Inhibit Time 8 -

C-66 

-25 -30 
UNIT 

MIN. MAX. MIN. MAX. 

25 - 30 - n5 

- 25 - 30 ns 

- 25 - 30 n5 

- 22 - 25 n5 

- 22 - 25 ns 

- 10 - 12 ns 

4 - 5 - n5 

5 - 5 - n5 

8 - 9 - n5 

5 - 5 - n5 

5 - 5 - n5 

5 - 5 - n5 

5 - 5 - n5 

5 - 5 - n5 

0 - 0 - n5 

- 12 - 15 n5 

- 10 - 12 n5 

- 10 - 12 n5 

- 8 - 10 n5 

8 - 10 - ns 



WRITE CYCLE' 

SYMBOL PARAMETER 
MIN. 

twc Write Cycle Time 20 

twp WE Pulse Width 12 

taw BS' to End of Write 12 
I 

tew ct to End of Write 12 

tAw Write Address to End of Write 12 

tAS Write Address Set-Up Time 0 

tWR Write Recovery Time 0 

tos Data Set-Up Time B 

tOH Data Hold Time 0 

tWLZ WE to 9utput in Low-Z 5 

tWHZ WE to Output in High-Z -
toEH OE' Command Hold Time 5 

tWEH wt Command Hold Time -
tWI Write Command Inhibit Time 10 

AC TEST CONDITIONS 

Input Pulse Levels 3.0V/0.OV 

Input Pulse Rise and Fall Time (0.3V-2.7Vl 3ns 

Input Timing Measurement Reference Level 1.5V 

Output Timing Measurement Reference I.SV 
Level 

Output Load Fig. 1 
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-25 -30 
UNIT 

MAX. MIN. MAX. MIN. MAX. 

- 25 - 30 - ns 

- 15 - lB - ns 

- 15 - lB - ns 

- 15 - 18 - ns 

- 15 - 18 - ns 

- 0 - 0 - ns 

- 0 - 0 - ns 

- 10 - 10 - ns 

- 0 - 0 - ns 

- 5 - 5 - ns 

7 - 8 - 10 ns 

- 5 - 5 - ns 

5 - 5 - 5 ns 

- 10 - 10 - ns 

Fig. 1 OUTPUT LOAD 

Voo 

00-15 10000 
OPO,OPI 

CL= 100pF 6670 



TC55188T-20, TC55188T~25 
TC55188T-30 

TIMING WAVEFORMS 

READ CYCLE TIMING 1 (ALE=Clock) 

AO-All 
(AI2) 

ALE 

irni,m 

00-015 
DpO-l 

(Output) 

C-68 

MODhVIH "'4KxI8x2 

MODE=VIL "'8Kx18 

(A12 = Don't Care) 

(A12-Valid Input) 

_ ... Don't Car. 



READ CYCLE TIMING, 2 (ALE=VIHI 

AO-All 
(AI 2) 

ALE 

,\ \ \ \ 

/ 

w-
}I\ 

\\ 

m,m \ \ \' \ \ \\. 

00-015 
DpO-1 

(Output) 

NOTE : WEA, WED" VIH = 
tLLZ 

tRe 

TC55188T-20, TC55188T-25 
TC55188T-30 

MODE=V\H .. •• 4Kx 18x2 

MODE=VIL ••• 8Kx 18 

(A 12. Don't care) 

(A12 .. Valid Input) 

Valid Address " 1\ 

" Villi I 

r-/ I I I I, 

\ I[ / 1\ 
.~ tcHZ 

!8A t8HZ 

1M .toHZ· 

• Valid Output '.-teA 
lLA I ~ 

~ 
tau 

taz 

, _ ••• oontcare 
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READ CYCLE TIMING 3 (toOITIMING.MODE=VIH) 

AO-A11 

ALE 

BSO,BST \\\\ 

00-015 
OpO-1 

(Outputl 

READ 

Way·A(B) 

C·lO 

toOl 

IIIIIII 

:. ... Don't Care 



WRITE CYCLE TIMING 1 (WE Control) 

AO-All 
(AI2) 

ALE 

00-015 
OpO-l 

(Output) 

DO-DIS 
OpO-l 
(input) 
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MODE= V1H ... 4Kx 18x2 

MODE=VIL ••• 8Kx 18 

Valid Input 

(A 12 = Don't Care) 

(AI2=Valid Input) 

_ ••. Don't ear. 



TC55188T-20, TC55188T-25 
TC55188T-30 

WRITE CYCLE TIMING 2 (BS Control) 

AD-All 

(AI2) 

ALE __ oJ 

m,m 

DO-DIS 
OpO-1 ---------~ 

(Output) 

DO-DIS 

MOOE"VIH ---4KxI8x2 

MODE =VIL --- 8Kx 18 

OpO-1 ---------------[ Valid Input 
(Input) '"-___ J 
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(A 12 = Don't care) 

(A12.Valid Input) 

_ --- Don't Care 



WRITE CYCLE TIMING 3 (~Control) 

AO-All 

ALE 

DO-DIS 
DpO-l 

(Output) 

DO-DIS 
DpO-l 

(Input) 

TC55188T-20, TC55188T-25 
TC55188T-30 

MODE=VIH '''4KxI8x2 (Al2=Don't care) 

MODE=VIL "'8Kx18 (A12=Valid Input) 

Valid Address 

Valid Input 

_ ... Don't Care 
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WRITE CYCLE TIMING 4 (toEH and tWEH> 

AO-All 
(AI2) 

ALE 

~.m \\\\ IIIIIZZI 

00-015 
OpO-l 

(Output) 

00-015 
OpO-l 

(Input) 

-J 
Ir~-------------------

------------ HI-Z -------t-- HI-Z 

7-~ -'"~~ 
_ ••• Don'tCare 

NOTE : These parameters are specified as follows and measured by using load shown In Flg.l 

(A) tLLl. tCLl. tBLl. toLZ. twLZ··· Output Enable Time 

ALE. we 

Dout 

(B) tLHZ. tCHZ. t8HZ. toHZ. tWHZ ••• Output Disable Time 

, V 

~~------%----~~ 
V~-----%----~, 

J (A)ij ~ 
_____ H_i_-_Z ___ ~1__+_0.1V _O._IV ___ H_I-_Z __ 

~ SS _----t=:-:::(:::B) :::~. 

O.IV SS _ O.IV 
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OUTLINE DRAWING 

QFJ52-P-S750 

20.06±0.12 

IE 

19.13±0.07 
~ 

7 1 47 
,..,,..,,..,,..,,..,,..,,..,,..,,..,,..,,..,,..,,.., 

/ 
.[ 

0 [ 

8 

[ 

[ 

[ 

[ 

[ 

20 

~~~~~~ ...................... 
21 33 

_ +0.1 
0.71-0.05. 

18.28±0.2 
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TC55188T-20, TC55188T-25 
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N .. 
C;; 
+I 
\0 

~ 
0 
N 

UNIT: mm 

~ 
o 
+I 
00 .... 
00 .. 





65,536 WORD x 4 BIT CMOS STATIC RAM 

DESCRIPTION 

The TC55464P/J is·a 262,144 bit high-speed static random access memory organized as 65,536 
words by 4 bits using CMOS technoLogy, and operates from a singLe 5 voLt suppLy. Toshiba's 
advanced CMOS circuitry provides high-speed characteristics. The TC55464P/J has Low stand­
by power using Chip EnabLe (CE). The TC55464P/J is suitabLe for use as cache memory where 
high speed is required. All inputs and outputs are directly TTL coq>atable. The 
TC55464P/J is offered in standard 24 pin 300 miL DIP and SOJ packages for high density 
assembLy. 

FEATURES 

• Fast access time : 
TC55464P/J -17 
TC55464P/J -20 
TC55464P/J -25 
TC55464P1J -35 

• Low power dissipation 
Operation: TC55464P1J -17 

TC56464P/J -20 
TC56464P/J -25 
TC56464P/J -35 

Standby : 

PIN CONNECTION 

17DS(1lAX.) 
2ODS(MAX.) 
25Ds(lIIAX.) 

35ns(MAX.) 

120mA(MAX.) 
120mA(MAX.) 
120mA.(MAX.) 
l00mA(MAX.) 

1m.A(MAX.) 

• 5V single power supply : 
-17 
-20/25/35 

• Fully static operation 

5V±5'1> 
5V±lO'l> 

• All Inputs and Outputs : TTL compatible 
• Package 

24pin plastic 300 mil DIP 
24pin plastic 300 mil SOJ 

TC55464P 
TC55464J 

BLOCK DIAGRAM 

TCS5464P TCS5464J AIS 

A8 I 24 
A7 2 23 
A6 3 22 
AS 4 §' 21 
A4 S ... 20 
A3 6 - 19 
A2 7 > 18 
AI 8 ... 17 
AO 9 0 16 
A9 10 !: 15 
a II 14 

GND 12 13 

(DIP) 

PIN NAMES 

AO-AIS 

VOI-V04 

~ 

WE 

Voo 
GND 

VDO AS 
AIS A7 
AI4 A6 
At3 AS 
AI2 A4 
All A3 
AIO A2 
VOl A1 
V02 AO 
VOl A9 
V04 U 
WE GND 

Address Inputs 

Data Inputs/Outputs 

Chip Enable Input 

Write Enable Input 

Power{ +5V) 

Gro~nd 

voo ( 
AS ~~-L __ -' 

VOl o-"t---I 

V04 0-+++1--1 
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MEMORY CELL 
ARRAY 

A7 ~ All 

~VDO 

~GND 
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MAXIMUM RATINGS 

SYMBOL ITEM 

Voo Power Supply Voltage 

VIN Input Voltage 

VIIO Input/Output Voltage 

Po Power Dissipation 

Tsolde, Soldering Temperature' Time 

Tst,g Storage Temperature 

Top, Operating Temperature 

DC RECOMMENDED OPERATING CONDITIONS (Ta=0-70·C) 

SYMBOL PARAMETER MIN. 

Voo Power Supply Voltage L -1'7 4.75 

I -20125135 4.5 

VIH Input High Voltage 2.2 

VIL Input Low Voltage -0.5-

* - 3V Pulse Width : IOns 

RATING UNIT 

-0.5-7.0 V 

-2.0-7.0 V 

- O.S-VOO + 0.5 V 

1.0 W 

260'10 ·C·sec 

-65-150 ·C 

-10-85 ·C 

TYP. MAX. UNIT 

5.0 5.25 
V 

5.0 5.5 

- VDO+O.S V 

- 0.8 V 

DC and OPERATING CHARACTERISTICS (Ta=O-700C -17'Voo=SV:l:S% -20125135' Voo=5V:I: 10%) . . 
SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX. UNIT 

IlL Input Leakage Cu,rent VIN=O-VOO - - :1:1 pA 

10H Output High Current VOH=2.4V -4 - - rnA 

10L Output Low Current VOL=O.4V 8 - - mA 

ILo Output Leakage Current ~=VIH orm=VIL. VOUT=O-VOO - - :1:1 pA 

tcycle = Min cycle VDo=S.2SV -17 - - 120 

~=VIL 
-20 - - 120 

1000 Operating Current 
VOD=5.5V ':25 120 

rnA - -
Other Input= VIHNIL -35 - - 100 

tcycle .. Min cycle Voo=5.25V -17 

-20 
10051 ~=VIH 

VDD=5.SV -:2s'"" - - 20 

Standby Current Other Input .. VIHNIL --:35 mA 

10052 
~=VDo-0.2V - - I 
Other Input = Voo - 0.2Vor 0.2V 

CAPACITANCE (Ta=2S·C.f 10MHz) = 

SYMBOL PARAMETER TEST CONDITION MAX. UNIT 

CIN Input Capacitance VIN=GND 6 pF 

COUT Output Capacitance VOUT=GND 8 pF 

Note: This parameter is periodically sampled and is not 100% tested. 
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AC CHARACTERISTICS (Ta=0-70"C(1). -17:VD:J=SV±5%. -2012S135:Voo=SV:l:l0%) 

READ CYCLE 

SYMBOL PARAMmR 

tRC Read Cycle Time 

tACC Ade re •• Access Time 

teo a Acce .. Time 

Output Data Hold Time from Address 
toH Change 

teOE OU-.;lut Enable Time from ct 

tcoo Output Disable Time from ct 

tpu Chip Selection to Power Up rune 
tpo Chip De.election to Power Down Time 

WRITE CYCLE 

SYMBOL PARAMmR 

twe Write Cycle Time 

tcw Chip Enable to End of Write 

tAS Address Set Up Time 

twp Write Pulse Width 

tWR Write Recovery Time 

tos Data Set Up Time 

tOH Data Hold Time 

toEw Output Enable Time from WE 

toow Output Disable Time from WE 

AC TEST CONDITIONS 

Input Pulse Levels 3.0Vl'O.OV 

Input Pulse Rise and fall Time 3ns 

Input Timing Measurement Ref-
2.2VIO.8V erence Levels 

Output Timing Measurement 
2.0V1O.8V 

Reference Levels 

Output Load Fig. 1 

! TCS5464P/J-17 TCSS464P/.l-20 

I MIN. MAX. MIN. MAX. 

I 17 - 20 -
I - 17 - 20 

! - 17 - 20 
I 

I 5 - 5 -
I 5 - 5 -
I - 10 - 10 

I 0 - 0 -
I - 17 - 20 

! TCS5464P/.l-17 TC55464P/.l-20 

I MIN. MAX. MIN. MAX. 

I 17 - 20 -
I 13 - 13 -
I 0 - 0 -
I 13 - 13 -
I 0 - 0 -
I 10 - 10 -
I 0 - 0 -
I 0 - 0 -
I - 8 - 8 

SV 

UOpin 
o-~_-+ 

TCS5464P/J-25 TCS5464P/J-35 

MIN. MAX. MIN. MAX. 

25 - 35 -
- 25 - 35 

- 25 - 35 

5 - 5 -
5 - 5 -
- 10 - 15 

0 - 0 -
- 25 - 35 

TC55464P/J-25 TC55464P/J-35 

MIN. MAX. MIN. MAX. 

25 - 35 -
15 - 20 -
0 - 0 -
15 - 20 -
0 - 0 -

12 - 15 -
0 - 0 -
0 - 0 -
- 10 - 15 

5V 

UOpin 
0--.,.-..-+ 

UNIT 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

UNIT 

ns 

ns 

ns 

ns 

ns 

n$ 

ns 

ns 

ns 

25S0 

( For teOE. teOD. toew and toDW) 
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TC55464P IJ-17, TC55464P IJ-20 
TC55464P/J-25, TC55464P/J-35 

TIMING WAVEFORMS 

READ CYCLE (2) 

tRc 

ADDRESSES 

DOUT -~~~~--Jt 

WRITE CYCLE 1 (WE Controlled Write) 
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WRITE CYCLE 2 (CE Controlled Write) 

talE(SI 

Dour --------1: 

DiN 

UNKNOWN 

TC55464P/J.....;17, TC55464P/J-20 
TC55464P IJ-25, TC55464P IJ-35 

Impedance 

tos 

_____________ -J~----~~-----------
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TC55464P/J71Z" TC55464~lJ~~O 
TC55464P/J-25, TC55464P/J-35 

Note: 1. The operating temperature (Ta) is guaranteed with tra.nsve.-se air flow exceeding 400 linear 

feet per minute. 

2. WE is High for Read Cycle. 

S. Assuming that 'CE Low transition occurs coincident wi:h. or after WE" Low transition. 

Outputs remain in a high impedance state. 

4. Assuming that 'CE High transition occurs coincident with or prior to WE" High transition. 

Outputs remain in a high impedance state. 

5. These parameters are specified as follows and measured by using the load shown in Fig. 1. 

(A) teOE. toEW ••• '" Output Enable 'i'ime 

(B) teOD. toDW ••• ••• Output Disable Time 

\ I, 1 I '1 
(Al la) 

~ OoZV I 
High Impedance O.2V 

It OUTPUT DATA VAUiJ 
rrr- High Imped 

O.ZV ;:..J.. 
ance 

DOUT 

'uNKNOWN UNKNOWN t O.lV 
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----------------------------------1). 
OUTLINE DRAWINGS 

Plastic DIP (DIP24-P-300B) 

24 13 

(::::::::::]] 
12 

29 8±D.2 

l.ltO.1 

I ~ ~ 
0_0 

'/1 I ~r II> II> . -... . 
If-' I-' 

!f-' II-' 
I-' f-' I-' f-' I-' I-- I-- '--;-" . . 

IU V V \j V \ _~l_ V 
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TC55464P IJ-17, TC55464P/J-20 
TC55464P/J-25, TC55464P/J-35 

OUTLINE DRAWINGS 

Plastic 50J (50J24 - P - 300) 
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65,536 WORD x 4 BIT CMOS STATIC RAM 

DESCRIPTION 

The TC55465P/J is a 262,144 bit high-speed static random access memory organized as 65,536 
words by 4 bits using CMOS technology, and operates from a single 5 volt supply_ Toshiba's 
advanced CMOS circuitry provides high-speed characteristics_ The TC55465P/J has low stand­
by power using Chip Enable (CE), and has fast memory accesses using Output Enable (DE). 
The TC55465P/J is suitable for use as cache memory where high speed is required. All 
inputs and outputs are directly TTL compatable. The TC55465P/J is offered in standard 28 
pin 300 mil DIP and SOJ packages for high density assembly. 

FEATURES 
• Fast access time: 

TC55465P/J-17 
TC55465P/J-20 
TC55465P/J-25 
TC55465P/J-35 

• Low power dissipation 
Operation: TC554&""P/J-17 

TC554&""P/J-20 
TC554&""P/J-25 
TC55465P1J-35 

Standby 

PIN CONNECTION 

TCSS46SP TCSS465J 

N.C. 28 voo 
AIS 27 A14 

AS 26 A13 
A7 25 A9 
A6 §' 24 Al0 
AS ... 23 A11 
A4 > 22 AI2 
A3 21 N.C. 
A2 20 N.C. 
Al 19 VOl 
AO 18 V02 
CE 17 V03 
M 16 V04 

GNO 14 15 WE" 
(DIP) 

PIN NAMES 

AO-AIS Address inputS 

VOl-V04 Oata InputSIOutputs 

CE Chip EnoIbIe Input 

WI Write Enable Input 

m- Output Enable Input 

VOO Power(.5V) 

GND Ground 

N.C. No Connection 

17ns{MAX.) 
20ns{MAX.) 
25ns{MAX.) 
35ns(MA.X.) 

120mA(MAX.) 
120mA(MA.X.) 
120mA(MA.X.) 
100mA(MAX.) 

1mA(MA.X.) 

• 5V single power supply : 
-17 5V±5'11 
-20/25/35 5V±10'll 

• Fully static operation 
• All Inputs and Outputs : '1TL compatible 
• Output buffer control :"OE" 
• Package 

28 pin plastic 300 mil DIP : TC55465P 
28 pin plastic 300 mil SOO : TC55465J 

BLOCK DIAGRAM 

AIS 
'" a: MEMORY CELL 4--0 VDO 

( "'a: ... ...... 
~8 ARRAY 

~a: ... 
256 x 256x 4 4--0 GNO og~ o~ a:«", a:o (262,144) AS 

VOl 

( 
V04 

A7~M 
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TC55465P/J-'17, TC55465P/J-20 
TC55465P/J-25, TC55465P/J-35 

MAXIMUM RATINGS 

SYMBOL ITEM 

Voo Power Supply Voltage 

VIN Input Voltage 

VIIO Input/Output Voltage 

Po Power Dissipation 

Tsolde, Soldering Temperature' Time 

Tst'g Storage Temperature 

Top, Operating Temperature 

DC RECOMMENDED OPERATING CONDITIONS (Ta=0-70'C) 

SYMBOL' PARAMETER MIN. 

Voo Power Supply Voltage I -17 4.75 

I -20125/3S 4.5 

VIH Input High Vo!tage 2.2 

VIL Input Low Voltage -0.5 * 
* -3V Pulse Width : IOns 

RATING UNIT 

-0.5-7.0 V 

-Z.0-7.0 V 

- 0.5-Voo + 0.5 V 

1.0 W 

260'10 "C'sec 

-65-150 "C 

-10-85 "C 

TYP. MAX. UNIT 

5.0 5.25 
V 

5.0 5.5 

- Voo+0.5. V 

- 0.8 V 

DC and OPERATING CHARACTERISTICS (TuO-70'C -17'Voo,,5V±5% 20125135'Voo=5V+l0%) . . - -
SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX. UNIT 

IlL Input Leakage Current VIN= O-Voo - - ±1 IJA 
IOH Output High Current VOH= 2.4V -4 - - mA 

IOL Output Low Current VOL=0.4V 8 - - rnA 

Ilo Output Leakage Current ~=VIHorM"VIHorW"E'''Vll. Vour=O-Voo - - ±1 IJA 
tcycle,. Min cycle VDD=5.25V -17 - - 120 

1000 Operating Current ~"VIL 
-20 - - 120 

Voo-S.5V -25 120 
rnA - -

Other Input" VIH,vIL -35 - - 100 

teycle .. Min cycle VDD=5.25V -17 

~=VIH 
-20 

loosl 
Voo=S.SV r-:2s' - - 20 

Standby Current Other Input .. VIH,vIL ~ mA 

10052 
~=Voo-0.2V - - 1 
Other Input" Voo - 0.2V or 0.2V 

CAPACITANCE (Ta = Z5'C,f= 1 OMHz) 

SYMBOL PARAMETER TEST CONDITION MAX. UNIT 

CIN Input Capacitance VIN=GND 6 pF 

COUT Output Capacitance Vour=GND 8 pF 

Note This parameter is periodically sampled and is not 100% tested. 
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TC55465P /J-17, TC55465P /J-20 
TC55465P IJ-25, TC55465P IJ-35 

AC CHARACTERISTICS (Ta=0-70·C(I). -17:Vcc=5V±5%. -2012S135:Vcc=5V±10%) 

READ CYCLE 

SYMBOL PARAMETER 

tRC Read Cycle Time 

tACC Address Access Time 

teo a Access Time 

IoE l:)E Access Time 

IoH 
Output Data Hold Time from Address 
Change 

teoe Output Enable Time from c:E 

teoo Output Disable Time from c:E 

IoEE Output Enable Time from ex 
loco Output Disable Time from ex 
tpu Chip Selection to Power Up Time 

tpc Chip Deselection to Power Down Time 

WRITE CYCLE 

SYMBOL PARAMETER 

twc Write Cycle Time 

tcw Chip Enable to End of Write 

tAS Address Set Up Time 

twp Write Pulse Width 

tWR Write Recovery Time 

los Data Set UpTime 

tCH Data Hold Time 

IoEW Output Enable Time from W£ 

Iocw Output Disable Time from W£ 

AC TEST CONDITIONS 

Input Pulse Levels 3.0VIO.OV 

Input Pulse Rise and Fall Time 311$ 

Input Timing Measurement Ref-
2.2VIO.ffII erence Levels 

Output Timing Measurement 
2.0VIO.8V 

Reference Levels 

Output Load Fig. 1 

TC55465P/J-17 TC55465P/J-20 

MIN. MAX. MIN. MAX. 

17 - 20 -
- 17 - 20 

- 17 - 20 

- 9 - 10 

5 - 5 -
5 - 5 -
- 10 - 10 

0 - 0 -
- 8 - 8 

0 - 0 -
- 17 - 20 

TC55465P/J-17 TC55465P/J-20 

MIN. MAX. MIN. MAX. 

17 - 20 -
13 - 13 -
0 - 0 -
13 - 13 -
0 - 0 -
10 - 10 -
0 - 0 -
0 - 0 -
- 8 - 8 

$V 

1I0pin 
-T--+ 

TC55465P/J-25 TC55465P/J-35 

MIN. MAX. MIN. MAX. 

25 - 35 -
- 25 - 35 

- 25 - 35 

- 12 - 15 

5 - 5 -
5 - 5 -
- 10 - 15 

0 - 0 -
- 10 - 15 

0 - 0 -
- 25 - 35 

TC55465P/J..25 TC55465P/J-35 

MIN. MAX. MIN. MAX. 

25 - 35 -
15 - 20 -
0 - 0 -
15 - 20 -
0 - 0 -
12 - 15 -
0 - 0 -
0 - 0 -
- 10 - 15 

I/Opin 

-~~ 

UNIT 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

UNIT 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

(For teal. Io£(. teoo. taco. talW and tallW I 

C-B? 



TC55465P/J-17, TC55465P/J-20 
TC55465P/J-25, TC55465P/J-35 

TIMING WAVEFORMS 

READ CYCLE (2) 

WRITE CYClE1 (5) (WE Controlled Write) 
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WRITE CYCLE2 (5) (CE Controlled Write) 

DOllT --------1 
UNKNOWN 

TC55465P IJ-17, TC55465P IJ-20 
TC55465P/J-25, TC55465P/J-35 

Impedance 

tos 

DATA IN STABLE DIN 

-------------------~--------~------------
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TC55465P/J-17, TC55465P/J-20 
TC55465P/J-25, TC55465P/J-35 

NOTE: 1. The operating temperature (Ta) is guaranteed with transverse air flow exceeding 400 linear 

feet per minute. 

2. WE is High for Read Cycle. 

3. Assuming that"CE Low transition occurs coincident with or after WE Low transition. Outputs 

remain in a high impedance state. 

4. Assuming that"CE High transition occurs coincident with or prior to WE High transition. Outputs 

remain in a high impedance state. 

5. Assuming that 'OE is High for Write Cycle, Outputs are in a high impedance state during this 

period. 

6. These parameters are specified as follows and measured by using the load shown in Fig.l. 

(A) teo[:. toEE. toEW Output Enable Time 

(B) teOD. toDO. toDW Output Disable Time 

\ : t I 
(A) {al I O.2Y 

High Impedance 
~-. '-!- O.2V 

OUTPUT DATA VALID ~ r-High Imped 
O.2V ..J- I-

ance 
DOUT 

'uNKNOWN UNKNOWN I O.2V 

C-90 



OUTLINE DRAWINGS 

Plastic DIP (DIP28-P-300B) 

TC55465P /J-17, TC55465P /J-20 
TC55465P/J-25, TC55465P/J-35 

Unit in mm 

. ... 
28 15 ..--fF---f I 

[:::::::::::I]~ 0 

14 

Note Package width and length do not include mold protrusion. allowable mold protrusion 
is 0.15mm. 
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TC55465P IJ-17, TC55465P/J-20 
TC55465P/J-25, TC55465P/J-35 

OUTLINE DRAWINGS 

Plastic SOJ (SOJ28-P-300) 
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Note: Package width and length do not include mold protruJion, allowable mold protrusion is 
0.15mm 
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32,768 WORD X n BIT CMOS STATIC RAM 

DESCRIPTION 

The TC55328P/J is a 262,144 bit high-speed static random access memory organized as 32,768 
words by 8 bits using CMOS technoLogy, and operates from a singLe 5 voLt suppLy. Toshiba's 
advanced CMOS circuitry provides high-speed characteristics. The TC55328P/J has Low stand­
by power using Chip EnabLe (CE), and has fast memory accesses using Output EnabLe (DE). 
The TC55328P/J is suitabLe for use as cache memory where high speed is required. ALL 
inputs and outputs are directLy TTL compatabLe. The TC55328P/J is offered in standard 28 
pin 300 miL DIP and SOJ packages for high density assembLy. 

FEATURES 
• Fast access time: 

TC55328P/J-17 
TC55328P/J-20 
TC55328P/J-25 
TC55328P/J-35 

• Low power dissipation 
Operation: TC55328P/J-17 

TC55328P/J-20 
TC55328P/J-25 
TC55328P/J-35 

Standby : 

PIN CONNECTION 

17ns(MAX.) 
20ns(MAX.) 
25ns(MAX.) 
35ns(MAX.) 

140mA(MAX.) 
140mA(MAX.) 
140mA(MAX.) 
120mA(MAX.) 

1mA(MAX.) 

• 5V single power supply : 
-17 5V±5~ 
-20/25/35 5V±10~ 

• Fully static operation 
• All Inputs and Outputs : Tl'L compatible 
• Output buffer control : tm 
• Package 

28 pin plastic 300 mil DIP TC55328P 
28 pin plastic 300 mil SOJ TC55328J 

BLOCK DIAGRAM 
TC55328P TCS5328J 

AI4 I 
AI2 2 

A7 3 
A6 
AS 
A4 
A3 
A2 
AI 
AD 

1101 
1102 
1103 

GND 

28 Voo 
27 WE" 
26 AI3 
25 AS 

~ 24 A9 
III 23 All 
- 22M 

21 AID 
2D cr 
19 1108 
18 1107 
17 1106 
16 1105 
IS 1104 

AI4 
AI2 

A7 
AS 
AS 
A4 
A3 
A2 
AI 
AD 

1101 
1102 
1103 

GND 

(DIP) 

PIN NAMES 

AD-A 14 Address Inputs 

1101-1108 D~ InpuU/Outpuls 

~ Chip EMbIe Input 

WE" Write EMbIe Input 

M Output Enable Input 

Voo Power(+$V) 

GND Ground 

AI4 

1101 0-,---1 
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TC55328P/J-17, TC55328P/J-20 
TC55328P/J-25, TC55328P/J-35 

MAXIMUM RATINGS 

SYMBOL ITEM 

Voo Power Supply Voltage 

VIN Input Voltage 

VI/O Input I Output Voltage 

Po Power DissipaCion 

Tsold., Soldering Temperature • Time 

Tst•g Storage Temperature 

Top. Operating Temperature 

DC RECOMMENDED OPERATING CONDITIONS (Ta=0-70°C) 

SYMBOL PARAMETER MIN. 

Voo Power Supply Voltage I -17 4.75 

I -1OI25135 4.5 

VIH Input High Voltage 2.2 

VIL Input Low Voltage -0.5 • 

* -3V Pulse Width: IOns 

RATING UNIT 

-0.5-7.0 V 

-2.0-7.0 V 

- 0.5-Voo + 0.5 V 

1.0 W 

260'10 ·C·sec 

-65-150 ·C 

-10-B5 ·C 

TYP. MAX. UNIT 

5.0 5.25 
V 

5.0 5.5 

- Voo+0.5 V 

- 0.8 V 

DC and OPERATING CHARACTERISTICS (Ta-0-70°C, -17'Voo=5V±5% -20125135' Voo=5V+ 10%) - . -
SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX. UNIT 

IlL Input Leakage Current VIN=O-VOO - - ±1 pA 

10H Output High Current VOH= 2.4V -4 - - mA 

10L Output Low Current VOL = 0.4V 8 - - mA 

ILO Output Leakage Current ~=VIH orM"VIH orWE"VIL. VOUT-O-VOO - - ±I pA 

teycle = Min cycle Voo=5.25V -17 - - 140 

Operating Current ~=VIL 
-20 - - 140 

1000 
Voo,,5.5V -25 140 

rnA - -
Other Input .. VIH IVIL -35 - - 120 

teycle .. Min cycle Voo=5.25V -17 

loosl ~=VIH 
Voo=5.5V 
~ - - 20 

-25 
Standby Current Other Input- VIHIVIL ~ mA 

IOOH 
~.Voo-0.2V 

Other Input .. Voo - 0.2V or 0.2V 
- - I 

CAPACITANCE (Ta=25oc, fa 1 OMHz) 

SYMBOL PARAMETER TEST CONDITION MAX. UNIT 

CIN Input Capacitance VIN=GND 6 pF 

CoUT Output Capacitance VouT-GNO 8 pF 

Note: ThiS parameter 15 penodlcally sampled and 15 not 100% tested. 
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TC55328P /J-17, TC55328P /J-20 
TC55328P/J-25, TC55328P/J-35 

AC CHARACTERISTICS (Ta=G-70·C(1). -17:Voo=5V±5%. -20125135:Voo=5V±10%) 

READ CYCLE 

SYMBOL PARAMETeR 
TCS5328P/J - 17 

MIN. MAX. 

tRe Read Cycle Time 17 -
tAee Address Access Time - 17 

teo CE Access Time - 17 

toe N Access Time - 9 

toH 
Output Data Hold Time from Address 

5 -Change 

teoe Output Enable Time from CE 5 -
teoo Output Disable Time from CE - 10 

toee Output Enable Time from M 0 -
tooo Output Disable Time from nE - 8 

tpu Chip Selection to Power Up Time 0 -
t.o Chip Deselection to Power Down Time - 17 

WRITE CYCLE 

SYMBOL PARAMETeR 
TCS5328P/J - 17 

MIN. MAX. 

twe Write Cycle Time 17 -
tcw Chip Enable to End of Write 13 

_. 

lAS Address Sel Up Time 0 -
Iwp Write Pulse Width 13 -
tWR Write Recovery Time 0 -
tos Data Set Up Time 10 -
toH Data Hold Time 0 -

toew Output Enable Time from WE" 0 -
toow Output Disable Time from WE" - 8 

AC TEST CONDITIONS 

Input Pulse Levels 3.0VlO.OV 

Input Pulse Rise and Fall Time 3ns 

Input Timing Measurement Reference 
UV/O.SV 

Levels 

Output Timing Measurement Refer-
2.0VIO.8V 

ence Levels 

Output Load Fig.l 

C-95 

TC55328P/J - 20 TCS5328P/J - 25 

MIN. MAX.. MIN. MAX. 

20 - 25 -
- 20 - 25 

- 20 - 25 

- 10 - 12 

5 - 5 -
5 - 5 -
- 10 I - 10 

0 - 0 -
- 8 - 10 

0 - 0 -
- 20 - 25 

TCS5328P/J - 20 I TCS5328P/J - 25 

MIN. MAX. I MIN. I MAX. 

20 - I 
13 -
0 - I 
13 -
0 -
10 -
0 -
0 -
- 8 

1I000n 
-~-+ 

25 -
15 -
0 -
15 -
0 -
12 -
0 -
0 -
- I 10 

TCS5328?IJ - 35 

MIN. MAX. 

35 -
- 35 

- 35 

- 15 

5 -
5 -
- 15 

0 -
- 15 

0 -
- 35 

TCS5328?/J - 35 

MIN. MAX. 

35 -
20 -
0 -

20 -
0 -
15 -
0 

0 -
- 15 

SY 

!IOpin 
-~-+ 

UNIT 

ns 

UNIT 

ns 

(For teoE. tou. teOD. tooo. 
toEW and toow) 



TC55328P /J-17, TC55328P /J-20 
TC55328P /J-25, TC55328P /J-35 

TIMING WAVEFORMS 

READ CYCLE (2) 

WRITE CYCLE1 (5) (Wr Controlled Write) 
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WRITE CYCLE2 (5) (CE Controlled Write) 

ADDRESSES 

DOUT ------~ 

DIN 

TC55328P/J-17, TC55328P/J-20 
TC55328P/J-25, TC55328P/J-35 

Impedance 

-----------------~~------~------------
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TC55328P /J-17, TC55328P/J-20 
TC55328P /J-25, TC55328P /J-35 

NOTE: 1. The operating temperature (Ta) is guaranteed with transverse air flow exceeding 400 linear 

feet per minute. 

2. WE is High for Bead Cycle. 

3. Assuming that CE Low transition occurs coincident with or after m Low transition. 

Outputs remain in a high impedance state. 

4 Assuming that (2 High transition occurs coincident with or prior to m mgh transition. 

Outputs remain in a high impedance state. 

5. Assuming that <:m is High for Write Cycle. Outputs are in a high impedance state during 

this period. 

6. These parameters are specified as follows and measured by using the load shown in Fig.1. 

(Al tcOE. toEE. toEw •••...••••..• . Output Enable Time 

(B) tcoo. tooo. toDW ••••••••••••• ; Output Disable Time 

~ 
r-

J 

1/ , 
(A) ~ 

"I 
\111 

UY 
High Impedance ..s. IUV 

OUTPUT DATA VAUD 
.- High Imp 

-r1 t-e.zv .... 
ed.nee 

DOUT 

'uNJCNOWX UNKNOWN O.2Y 
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TC55328P/J-17, TC55328P /J-20 
TC55328P /J-25, TC55328P /J-35 

OUTLINE DRAWINGS 

Plastic DIP (DIP28-P-300B) 

0.94 TYP 

UNIT in mm 

. 
1ft 

28 15 -r--fF"-----J- I C:::::::::::JJIm · 
14 

34.9%0.2 ... 
N • 

. 0 
o +I 

Ir!+------, 51l 
Z +I 

-i "! - ... 

Note : Package width and length do not include mold protruaion, allowable mold 
protrusion is O.15mm. 
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TC55328P IJ-17, TC55328P/J-20 
TC55328P/J-25, TC55328P/J-35 

OUTLINE DRAWINGS 

Plastic SOJ (SOJ28 - P - 300) 

18.4:1:012 

I~ _____ --

<? -----
0.71 :1:0.1 

• 

15 

14 

... 
>-
t- 8 . ... ... 

z 

III 0 

. "" 
o '" 1:¥~ "! 

jJ::1J:;jl:1JHt""1 ....... , L......IIL....J 1--1 HH I- ... 

i II I i 
.;'0 • ,0.43:1:0.1 III 0.180 I [ill .- . 

UNIT in mm 

Note: P8ckap width and length do Dot iDclude mold protrusion, allowable mold 
protnuioD iI O.l5mm 
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32,768 WORD x 9 BIT CMOS STATIC RAM 

DESCRIPTION 

The TC55329P/J is a 294,912 bit high-speed static random access memory organized as 32,768 
words by 9 bits using CMOS technology, and operates from a single 5 volt supply. Toshiba's 
advanced CMOS circuitry provides high-speed characteristics. The TC55329P/J has low stand­
by power using Chip Enables (CE1/CE2), and has fast memory accesses using Output Enable 
(OE). The TC55329P/J is suitable for use as cache memory where high speed is required. 
All inputs and outputs are directly TTL compatable. The TC55329P/J is offered in standard 
32 pin 300 mil DIP and SOJ packages for high density assembly. 

FEATURES 
• Fast access time: 

TC55329P/J-17 
TC55329P/J-20 
TC55329P/J-25 
TC55329P/J-35 

• Low power dissipation 
Operation: TC55329P/J-17 

TC55329P/J-20 
TC55329P/J-25 
TC55329P/J-35 

Standby 

PIN CONNECTION 

17ns(MAX.) 
20ns(MAX.) 
25ns(MAX.) 
35ns(MAX.) 

140mA(M.AX.) 
140mA(MAX.) 
l4OmA(MAX.) 
120mA(MAX.) 

l.mA(MAX.) 

TCSS329P TC55329J 

N.C. N.C. Voo A14 
N.C. N.C. A14 (-AS AS 
A7 4 A7 4 
A6 A6 A7 
AS AS 
A4 AA 
A3 A3 1101 
A2 A2 

~ 
Al Al 
AO AD 

Val 1/01 
V02 1/02 
V03 1/03 
V04 1/04 

GND GND 1109 

(DIP) (SOJ) 

PIN NAMES 

AO-AI4 Address inputS 

VOI-V09 Data Inpuu/Outpuu 

rn, CE2 Chip EMbie InputS 

Wl Write EMbie Input 

~ 01. 'Put Enable Input 

Voo Power ( + SV) 

GND Ground 

N.C. No Connection 

• 5V single power supply : 
-17 5V±5~ 
-20/25/35 5V±10'l. 

• Fully static operation 
• All Inputs and Outputs : T1'L compatible 
• Output buffer control : tm 
• Package 

32 pm plastic 300 mil DIP TC55329P 
32 pin plastic 300 mil SOJ TC55329J 

BLOCK DtAGRAM 

WE' 
M-_u ..... 

MEMORY CELL 
ARRAY 

+--0 Voo 

+--0 GND 

~6-~~'~~ ______________ ~ 
m_-q·1"i;A 
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TC55329P IJ-17, TC55329P IJ~20 
TC55329P/J~25, TC55329P/J-35 

MAXIMUM RATINGS 

SYMBOL ITEM 

Voo Power Supply Voltage 

VIN Input Voltage 

VIJO Input/Output Voltage 

Po Power Dissipation 

Tsolder Soldering Temperature' Time 

Tstrg Storage Temperature 

Topr Operating Temperature 

DC RECOMMENDED OPERATING CONDITIONS (Ta .. 0-70'C) 

SYMBOL PARAMETER MIN. 

Voo Power Supply Voltage I -17 4.75 

I - 20125/35 4.5 

VIH Input High Voltage 2.2 

VIL Input Low Voltage -0.5* 

• - 3V Pulse Width : IOns 

RATING UNIT 

-0.5-7.0 V 

-2.0-7.0 V 

- O.S-Voo + 0.5 V 

1.0 W 

260'10 'C, sec 

-65-150 'C 

-10-BS 'C 

TYP. MAX. UNIT 

5.0 5.25 
V 

5.0 5.5 

- Voo+O.S V 

- 0.8 V 

DC and OPERATING CHARACTERISTICS (Ta= 0-70'C 17'V ,,5V±5% 2012S135' V 00 " SV:l: 10%) . - 00 . -
SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX. UNIT 

IlL Input Leakage Current VIN=O-VOO - - :1:1 pA 

10H Output High Current VOH= 2.4V -4 - - mA 

IOL Output Low Current VOL ,,0.4V 8 - - mA 

ILO Output Leakage Current 
rn .. VIH orCE2 = VILor 'Cit = VIHorW[=VIL 

VOUT"O-VOO 
- - :1:1 pA 

tcycle .. Min cycle VI>D,,5.25V -17 - - 140 

Operating Current rn" VIL and CE2 .. VIH 
-20 - - 140 

1000 
Voo=5.5V -25 140 

mA - -
Other Input" VIWVIL -35 - - 120 

tcycle .. Min cycle VDD- S.2SV -17 

rn" VIH or CE2 .. VIL 
-20 

loos 1 Voo,,5.5V ~ - - 20 

Standby Current Other Input" VIWVIL 
i--=-

mA -35 

IOOS2 
rn =Voo- 0.2VorCE2 = 0.2V 

Other Input" Voo - 0.2Vor 0.2V 
- - 1 

CAPACITANCE (Ta,,2S'C, f.l OMH) z 

SYMBOL PARAMETER TEST CONDITION MAX. UNIT 

CIN Input Capacitance VIN"GND 6 pF 

CaUT Output Capacitance VOUT"GND 8 pF 

Note: ThiS parameter IS periodically sampled and is not 100% tested. 
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TC55329P /J-17, TC55329P /J-20 
TC55329P /J-25 , TC55329P /J-35 

AC CHARACTERISTICS (Ta=0-70·C(II. -t7:VDD=5V±5%. -20J25135;Voo=SV±tO%) 

READ CYCLE 

SYMBOL PARAMETER 
TC55329P/J - 17 

MIN. MAX. 

tRe Read Cycle Time 17 -
tAee Address Access Time - t7 

teo, m Access Time - 17 

te02 CE2 Access Time - 17 

toE N Access Time - 9 

toH 
Output Data Hold Time from Address 

5 -Change 

teoE Output Enable Time from m or CE2 5 -
teoo Output Disable Time from m or CE2 - 10 

toEE Output Enable Time from nr 0 -
tooo Output Disable Time from nr - B 

tpu Chip Selection to P_ Up Time 0 -
tpo Chip Oeselection to Power Down Time - 17 

WRITE CYCLE 

SYMBOL PARAMETER 
TC55329P/J -17 

MIN. MAX. 

twc Write Cycle Time 17 -
tew Chip Enable to EAd of Write 13 -
tAS Address Set Up Time 0 -
twp Write Pulse Width 13 -
tWR Write Recovery Time 0 -
tos Data Set Up Time to -
tOH Data Hold Time 0 -

toEw Output Enable Time from m 0 -
toow Output Disable Time from m - 8 

AC TEST CONDITIONS 

Input Pulse levels 3.0VJO.OV 

Input Pulse Rise and Fall Time 3ns 

Input Timing Measurement Reference 
2.ZVJO.JJV Levels 

Output Timing Measurement Refer-
2.OVIO.8V ence Levels 

Output Load Fig.1 

TC55329PIJ - 20 TC55329P/J - 25 TC55329P/J - 35 
UNIT 

MIN. MAX. MIN. MAX. MIN. MAX. 

20 - 25 - 35 -
- 20 - 25 - 35 

- 20 - 25 - 35 

- 20 - 25 - 35 

- 10 - t2 - 15 

5 - 5 - 5 - ns 
5 - 5 - 5 -
- 10 - 10 - 15 

0 - 0 - 0 -
- 8 - 10 - 15 

0 - 0 - 0 -
- 20 - 25 - 35 

TC55329P/J - 20 TC55329P/J - 25 TCS5329P1J - 35 
UNIT 

MIN. MAX. MIN. 

20 -
13 -
0 -
13 -
0 -
10 -
0 -
0 -
- 8 

I/Opin 
C>--r--+ 

25 

15 

0 

15 

0 

12 

0 

0 

-

2550 

MAX. 

-
-
-
-
-
-
-
-
10 

MIN. MAX. 

35 -
20 -
0 -

20 -
0 -
15 -
0 

0 -
- 15 

UOpin 
Oo--r--+ 

ns 

(For teOE. toEE. tcoo. 1000. 
toEw and toowl 
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TC55329P /J-17, TC55329P /J-20 
TC55329P /J-25, TC55329P /J-35 

TIMING WAVEFORMS 

READ CYCLE (2) 

WRITE CYCLE1 (5) (WE Controlled Write) 

C-104 



WRITE CYCLE2 (5) (CE1 Controlled Write) 

TC55329P /J-17, TC55329P /J-20 
TC55329P /J-25, TC55329P /J-35 

UNKNOWN 

WRITE CYCLE 3 (5) (CE2 Controlled Write) 
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TC55329P /J-17, TC55329P/J-20 
TC55329P /J-25, TC55329P /J-35 

NOTE: 1. The operating temperature (Ta) is guaranteed with transverse air now exceeding 400 linear 

feet per minute. 

2. "WE" is High for Read Cycle. 

3. Assuming that ~ Low transition or CE2 High transition occurs coincident with or after 

WE' Low transition, Outputs remain in a high impedance state. 

4 Assuming that m High transition or CE2 Low transition occurs coincident with or prior 

to WE High transition, Outputs remain in a high impedance state. 

5. Assuming that tm is High for Write Cycle, Outputs are in a high impedance state during 

this period. 

6. These parameters are specified as follows and measured by using the load shown in Fig.I. 

(A) teOE. toRE. toEW ••..•.•••.•••• Output Enable Time 

(B) teOD, tooo. toDW ••.••••••••••• Output Disable Time 

1\ jr-

WE.CE2 V , 
(Al \8 

_1< UV 
High Impedance 0.2'1 

.. OUTPUT DATA VAUD 
r High Imp 

"");"j t- O-lV 
~ 

edanc. 
DOUT 

'uNKNOWN UNKNOWN 0.2'1 
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TC55329P /J-17, TC55329P /J-20 
TC55329P /J-25 , TC55329P /J-35 

_______________________________ ....,1,. 

OUTLINE DRAWINGS 

Plastic DIP (DIP32-P-300) 

32 17 

UNIT in mm 

. 
on 

-r--{F~-J I 

[::::::::::::::[[~ a 

16 

O.95TYP 

Note: Package width and length do not include mold protrusion, allowable mold 

protrusion is O.15mm. 
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TC55329P /J-17, TC55329P /J-20 
TC55329P /J-25, TC55329P /J-35 

OUTLINE DRAWINGS 

Plastic SOJ (SOJ32 - P - 300) 

UNIT in mm 

20.96± 0.12 • • 

32 -=-=.1I 

9 
~~~~----- ..... ~ ..... ----

16 

CL 
>-
l-

r-: .... 

-'-

S. 4 +0.2 
-0.02 

-+-~ 2 

~ I I 41~ ~ o 0 

i i +I 
! ! ~ 
! ! M 

lUi lsm -~ .. 43 '" [<tl. IS!! I 
1.27 

Note Package width and length do not include mold protrusion, allowable mold 
protrusion is O.15mm 
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8,192 WORD x8 BIT BiCMOS STATIC RAM 

DESCRIPTION PRELIMINARY 
The TC55B88P/J is a 65,536 bit high-speed static random access memory organized as 8,192 
words by 8 bits using BiCMOS technology, and operates from a single 5 volt supply. 
Toshiba's advanced BiCMOS circuitry provides high-speed characteristics. The TC55B88P/J 
has low stand-by power using Chip Enables (CE1/CE2), and has fast memory accesses using 
Output Enable «(]E). The TC55B88P/J is suitable for use as cache memory where high speed 
is required. All inputs and outputs are directly TTL compatible. The TC55B88P/J is 
offered in standard 28 pin 300 mil DIP and SOJ packages for high density assembly. 

FEATURES 

• Fast access time : • 5V single power supply : 5V ± 10% 
• Fully static operation TC55B88P/J -10 

TC55B88P/J -12 
• Low power dissipation: 

IOns (MAX.) 
12ns(MAX.) • Directly TTL compatible: All Inputs and Outputs 

Operation 
Standby 

135mA (MAX.) 
10mA(MAX.) 

PIN CONNECTION 

TC55B8BP TC55B88) 

N.C. 1 Voo N.C. 1 28 
A12 2 WE A12 2 27 

A7 3 CE2 A7 3 26 
A6 4 A8 A6 4 25 
AS S ~ A9 AS 5 ~ 24 
A4 6 w All A4 6 23 
A3 7 > OE A3 7 > 22 
A2 8 Al0 A2 8 21 
Al 9 0- m Al 9 0- 20 
AO 10 :: I/OB AO 10:: 19 

1/01 11 ~ 1/07 1/01 11~ 18 
1/02 12 1/06 1/02 12 17 
1/03 13 1/05 1/03 13 16 

GND 14 1/04 GND 14 15 

(DIP) (SO) 

PIN NAMES 

AO-A12 Address Inputs 

1/01-1/08 Data Inputs/Outputs 

CEI. CE2 Chip Enable Inputs 

WE Write Enable Input 

OE Output Enable Input 

Voo Power (+ 5V) 

GND Ground 

N.C. No Connection 

Voo 
WE 
CE2 
A8 
A9 
All 
ill 
A10 
m 
1/08 
1/07 
1/06 
1/05 
1/04 

• Output buffer control: TIE 
• Package: 

28 Pin plastic 300 mil DIP ( TC55B88P ) 
28 Pin plastic 300 mil SOJ (TC55B88J) 

BLOCK DIAGRAM 

o--~I--
~r-- a: 

MEMORY u- :-1- w 
AS 
A6 
A7 
AB 
A9 u-

'== 
;--1-

0 
0 
u 
w 
0 => 

CELL ARRAY 

256x32 x 8 

AIO 
All 
A12 

1/01 
1/02 
1/03 
1/04 
1/05 
1/06 
1/07 
1/08 

WE 
DE 

CE2 

CEI 

D·1 

E:::'== 
;--1- ~ 
;--~ a: 

---2::::,1-_ 

Irr::::::::: 
1Ir-

:--. 11-
'>-

,--
o-c '" 1-
o-c ... ::: 

0 ... <1 
0-- "'<I'" t-zw 

o-c ~~~ 
U",I.:> 

'--

(65,536) 

II 
COLUMN 110 

CIRCUIT 

COLUMN 
DECODER 

ij. ij. ij. ij. ~ I 
AO Al A2 :3 :4 

-.0 

.--0 

1==1 
t=:::ll 1L "'-

:"-...... 

Voo 

GND 



TC55888P/J-10 
TC55888P/J-12 

MAXIMUM RATINGS 

SYMBOL ITEM 

Voo Power Supply Voltage 

VIN Input Voltage 

Your Output Voltage 

Po Power Dissipation 

Tsolder Soldering Temperature' Time 

Tstrg Storage Temperature 

Topr Operating Temperature 

RATING 

-0.5-7.0 

-2.0-7.0 

- 0.5-Voo + 0.5 

1.0 

260'10 

-65-150 

-10 .... 85 

DC RECOMMENDED OPERATING CONDITIONS (Ta - 0-70°C) -
SYMBOL PARAMETER MIN. TYP. MAX. 

VOD Power Supply Voltage 4.5 5.0 5.5 

VIH Input High Voltage 2.2 - Voo+0.5 

Vil Input Low Voltage -0.5 • - 0.8 

UNIT 

V 

V 

V 

W 

·C· sec 

·C 

·C 

UNIT 

V 

V 

V 

* -3V Pulse Width: IOns 

DC and OPERATING CHARACTERISTICS (Ta'=O-70°C,VDD=5V±10%) 

SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX. UNIT 

III Input Leakage Current VIN=O-VOO - - ±10 IIA 

10H Output High Current VOH = 2.4V -4 - - mA 

10l Output Low Current VOL = O.4V 8 - - mAl 

ILO Output Leakage Current 
ill = VIH or CE2 = Vil or WE = Vil or - - ±10 IIA OE = VIH. Your = O-Voo 

Voo = 5.5V tcycle = Min cycle 

1000 Operating Current 
eEl = Vil and CE2 = VIH - - 135 mA 
Other Inputs = VIHIVIL 
10ur=OmA 

Voo= 5.SV 

IOOS1 ill=VIH or CE2=Vll - - 30 

Standby Current Other Inputs = VIHIVI 
mA 

100S2 ill = Voo - O.2V or eE2 = 0.2V 
10 Other Inputs = Voo - 0.2V or 0.2V - -

CAPACITANCE (Ta = 25°C, f = 1.0MHz) 

SYMBOL PARAMETER TEST CONDITION MAX. UNIT 

CIN Input Capacitance VIN=GND 5 pF 

Cour Output Capacitance Vour=GND 7 pF 

NOTE This parameter is periodically sampled and is not 100% tested. 
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TC55B88P/J-10 
TC55B88P/J-12 

AC CHARACTERISTICS (Ta = 0-70°C (1), VDD = 5V ± 10%) 

READ CYCLE 

SYMBOL PARAMETER 

tRC Read Cycle Time 

tACC Address Access Time 

tCOI ill Access Time 

tC02 CE2 Access Time 

tOE OE Access Time 

tOH Output Data Hold Time from Address Change 

tCOE Output Enable Time from aT or CE2 

tcoo Output Disable Time from aT or CE2 

tOEE Output Enable Time from <:rr 
tooo Output Disable Time from OE 

tpu Chip Selection to Power Up Time 

tpo Chip Deselection to Power Down Time 

WRITE CYCLE 

SYMBOL PARAMETER 

twc Write Cycle Time 

tew Chip Enable to End of Write 

tAS Address Set Up Time 

tAW Address Valid to End of Write 

twp Write Pulse Width 

tWR Write Recovery Time 

tDS Data Set Up Time 

tOH Data Hold Time 

tOEw Output Enable Time from WE 

toow Output Disable Time from WE 

AC TEST CONDITIONS 

Input Pulse Levels 3.0V/0.OV 

Input Pulse Rise and Fall Time 3ns 

Input Timing Measurement Reference 
l.SV 

Levels 

Output Timing Measurement Reference 
1.5V 

Levels 

Output Load Fig. 1 

D-3 

TC55B88P/J - 10 ·TC5SB88P/J -12 

MIN. MAX. MIN. MAX. 
UNIT 

10 - 12 -
- 10 - 12 

- 10 - 12 

- 10 - 12 

- 6 - 7 

3 - 3 -
ns 

3 - 3 -
- 5 - 6 

1 - 1 -
- 5 - 6 

0 - 0 -
- 10 - 12 

TC55B88P/J - 10 TCS5B88P/J - 12 
UNIT 

MIN. MAX. MIN. MAX. 

10 - 12 -
7 - 8 -
0 - 0 -
7 - 8 -
6 - 7 - ns 

1 - 1 -
6 - 7 -
0 - 0 -
1 - 1 -
- 5 - 6 

~SV480n 
110 gin 

CL = 30pF l 2SSn 

SV 

1/0 ~ _ .~ 480n 

CL=:~255n 
(For tCOE, tOEE. tcoo. 
tOOO. toEW and toow) 



TC55B88P/J--10 
TC55B88P/J-12 

TIMING WAVEFORMS 

READ CYCLE (2) 

ADDRESSES 

eE2 

DOUT 
High Impedance 

tCOE 

WRITE CYCLE 1 (5) (WE Controlled Write) 

ADDRESSES 

eE2 

DOUT 

twc 

tos 

DATA IN STABLE 

0-4 



WRITE CYCLE 2 (5) (GEl Controlled Write) 

ADDRESSES 

CE2 

m 

DOUT 

WRITE CYCLE 3 (5) (CE2 Controlled Write) 

ADDRESSES 

CE2 

CE1 

Dour 

twe 

tew 

tos 

DATA IN STABLE 

twe 

tew 

(os 

DATA IN STABLE 

D-5 

TC55B88P/J-10 
TC55B88P/J-12 

High Impedance 

tOH 

High Impedance 

tOH 



TC55B88Pld ..... 1 e 
TC55888P /J-12 

NOTES: 1. The operating temperature (Ta) is guaranteed with transverse air flow exceeding 400 

linear feet per minute. 

2. WE is High for Read Cycle. 

3. Assuming that CEl Low transition or CE2 High transition occurs coincident with or 

after WE Low transition. Outputs remain in a high impedance state. 

4. Assuming that CEl High transition or CE2 Low transition occurs coincident with or 

prior to WE High transition. Outputs remain in a high impedance state. 

5. Assuming that OE is High for Write Cycle. Outputs are in a high impedance state 

during this period. 

6. These parameters are specified as follows and measured by using the load shown in 

Fig. 1. 

(A) teOl~. tOEE. toEW ................... Output Enable Time 

(B) teOD. tollO. tol)W ................... Output Disable 'rime 

CE1, OE - I'-

WE, CE2 - l\-

• (AI lBI 
.. ~ O.2V • I I • 

High Impedance -+-+- O.2V 
OUTPUT DATA VALID 

rr- High Ill!Red 
1Lt""_ O.2V 

~O.2V 
I 

ance 
DOUT 

UNKNOWN UNKNOWN t 
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OUTLINE DRAWINGS 

Plastic DIP (DIP28-P-300B) 

28 15 

TC55B88P/J-10 
TC55B88P /J-12 

UNIT: mm 

. 
'" 

[:::::::::::: ]=rr 8~ 
a 

14 

34.9 ± 0.2 
0.95 ± 0.1 M 

N . 
. a 

E ISf: 
:: +1 

-2 ~ 
M 

Note: Package width and length do not incl ude mold protrusion, allowable mold protrusion 
is O.15mm. 
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TC55B88P IJ-1 0 
TC55B88P/J-12 

OUTLINE DRAWINGS 

Plastic SOJ (SOJ28-P-300A) 

S" 2+012 1 .4 _ . 

~~L 
• 

2S ~ -=-=--=--= 

0-
)0-

l- S 
~ 

4 +0.2 
. -0.02 ... 

9 
~~~~~~~~---~~~'-~ 

14 

~ I I w-~ : 
i i ~ +1 
. . 0 ~ 

! ! . 
! ! M 

i i ~ ~ t i i +O~7 

-~~ 0 0.1 _ .0.43 -0.02 1$-1 O.IS@ 1 
L.!.:EJ 

UNIT: mm 

0-
)0-

I­
eo 

'" 

Note: Package width and length do not include mold protrusion, allowable mold protrusion 
is O.15mm. 
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16,384 WORD x 4 BIT BiCMOS STATIC RAM 

DESCRIPTION PRELIMINARY 
The TC55B417P/J is a 65,536 bit high-speed static random access memory organized as 16,384 words by 
4 bits using BiCMOS technology, and operates from a single 5 volt supply. 'lbshiba's advanced BiCMOS 
circuitry provides high-speed characteristics. The TC55B417P/J has low stand-by power using Chip 
Enable (CE), and has fast memory accesses using Output Enable (OE). The TC55B417P/J is suitable for 
use as cache memory where high speed is required. All inputs and outputs are directly TTL compatible. 
TC55B417P/J is offered in standard 24 pin 300 mil DIP and SOJ packages for high density assembly. 

FEATURES 

• Fast access time: 
TC55B417P/J -10 
TC55B417P/J -12 

• Low power dissipation: 
Operation 
Standby 

IOns (MAX.) 
12ns(MAX.) 

I20mA (MAX.) 
10mA(MAX.) 

• 5V single power supply: 5V ± 10% 

PIN CONNECTION 

TC55B417P TCSSB417J 

AS Voo AS Voo 
A7 A9 A7 A9 
A6 A10 A6 A10 
AS All AS All 
A4 A12 A4 A12 
A3 A13 A3 A13 
A2 N.C. A2 N.C. 
Al 1/01 Al 1/01 
AO 1/02 AO 1/02 
CE 1/03 a 1/03 
OE 1/04 ill 1/04 

GND WE GND WE 

PIN NAMES 

AO -A13 Address Inputs 

1/01-1/04 Data Inputs 1 Outputs 

CE Chip Enable Input 

WE Write Enable Input 

OE Output Enable Input 

Voo Power(+SV) 

GND Ground 

N.C. No Connection 

0-9 

• Fully static operation 

• Directly TTL compatible : 
All Inputs and Outputs 

• Output buffer control : DE 
• Package: 

~4 Pin plastic 300 mil DIP (TC55B417P) 
24 Pin plastic 300 mil SOJ (TC55D417J) 

BLOCK DIAGRAM 

CE -----, 

,~ J-
A6 u- r- r- a: MEMORY 
A7 O--I-Cj-D::-::1 ~o ~ CELL ARRAY 
AS r-r- • 2S6x64x4 
A9 j- - ~ (65.536) 

~ voo 

~ GND 

~l!: ~ ~ 11 
A13 a: r-1:~~~~I--~C----' 

,---' '-- r-1[Fr= COLUMN 1/0 ~ 

~
- CIRCUIT --, ("-

I/O 1 <>-1'---[:::---'--...1 t l ("-
1/02o-t"'---l~>+--' COLUMN 
I/03e>-f-h-~+-j-J DECODER 

1/04 """ T 
CE 

666666 
AOA1 A2A3A4A5 

a~ WE 
OE ~-----------------' 

CE 



TC55B417P/J-10 
TC55B417P/J-12 

MAXIMUM RATINGS 

SYMBOL ITEM 

Voo Power Supply Voltage 

VIN Input Voltage 

VOllT Output Voltage 

Po Power Dissipation 

Tsolder Soldering Temperature' Time 

Tstrg Storage Temperature 

Topr Operating Temperature 

RATING 

-0.5-7.0 

-2.0-7.0 

- O.S-Voo + 0.5 

850 

260'10 

-65-150 

-10-85 

DC RECOMMENDED OPERATING CONDITIONS (Ta - 0-70De) -
SYMBOL PARAMETER MIN. TYP. 

Voo Power Supply Voltage 4.5 5.0 

VIH Input High Voltage 2.2 -
VIL Input Low Voltage -0.5' -

MAX. 

5.5 

Voo+0.5 

0.8 

• -3V Pulse Width: IOns 

DC and OPERATING CHARACTERISTICS (Ta = 0-70DC VOO - 5V + 10%) , - -
SYMBOL PARAMETER TEST CONDITION MIN. TYP. 

IlL Input leakage Current VIN=O-VOO - -
IOH Output High Current VOH =2.4V -4 -
IOL Output Low Current VOL = O.4V 8 -
ILO Output leakage Current CE = VIH or WE = VIL or OE = VIH, VOUT = O-Voo - -
1000 Operating Current 

Voo = 5.5V, tcycle = Min cycle, CE = VIL - -lout = OmA, Other Inputs = VIH I VIL 

loos 1 
Voo = 5.5V, CE = VIH - -

Standby Current 
Other Inputs = VIH I VIL 

CE = Voo - 0.2V 
100S2 - -

Other Inputs = Voo - 0.2V or 0.2V 

CAPACITANCE (Ta=25DC, f=1.0MHz) 

SYMBOl PARAMETER TEST CONDITION MAX. 

(IN Input Capacitance VIN=GND 5 

(OUT Output Capacitance Vour=GND 7 

Note This parameter is periodically sampled and is not 100% tested. 

D-10 

UNIT 

V 

V 

V 

mW 

'C' sec 

'C 

'C 

UNIT 

V 

V 

V 

MAX. UNI'\' 

±10 pA 

- rnA 

- rnA 

± 10 pA 

120 rnA 

30 

rnA 

10 

UNIT 

pF 

pF 



AC CHARACTERISTICS (Ta=0-70°C(4), VDO=5V± 10%) 

READ CYCLE 

SYMBOL PARAMETER 

tRe Read Cycle Time 

tAee Address Access Time 

teo Chip Enable Access Time 

tOE Output Enable Access Time 

teoE Output Enable Time from CE 

teoo Output Disable Time from CE 

tOEE Output Enable Time from OE 

tO~~ Output Disable Time from OE 

tOH Output Data Hold Time from Address Change 

tpu Chip Selection to Power Up Time 

tpo Chip Deselection to Power Down Time 

WRITE CYCLE 

SYMBOL PARAMETER 

twe Write Cycle Time 

twp Write Pulse Width 

tAW Address Valid to End of Write 

tew Chip Enable to End of Write 

tAS Address Set Up Time 

tWR Write Recovery Time 

tOEW Output Enable Time from WE 

toow Output Disable Time from WE 

tos Data Set Up Time 

tOH Data Hold Time 

AC TEST CONDITIONS 

Input Pulse Levels 3.0V/0.OV 

Input Pulse Rise and Fall Time 3ns 

Input Timing Measurement 
1.5V 

Reference Levels 

Output Timing Measurement 
I.SV 

Reference Levels 

Output Load Fig. 1 

D-11 

TCSSB417P/J - 10 

MIN. MAX. 

10 -
- 10 

- 10 

- 6 

3 -
- S 

1 -
- S 

3 -
0 -
- 10 

TC55B417P/J - 10 

MIN. MAX. 

10 -
6 -
7 -
7 -
0 -
1 -
1 -
- 5 

6 -
0 -

SV 

1I0pin 
o--.,.--i 

2S50 

TC55B417P/J-10 
TC55B417P/J-12 

TCSSB417P/J - 12 
UNIT 

MIN. MAX. 

12 -
- 12 

- 12 

- 7 

3 -
6 

ns -
1 -
- 6 

3 -
0 -
- 12 

TCS5B417P/J -12 
UNIT 

MIN. MAX. 

12 -
7 -
B -
8 -
0 - ns 

1 -
1 -
- 6 

7 -
0 -

5V 

IIOpin 

CL = 5pF 1 25511 

(For tcOE. tOEE. teOD. 
1000. IoEW and tODwl 



TC55B417P/J-10 
TC55B417P/J-12 

TIMING WAVEFORMS 

READ CYCLE (I) 

ADDRESS 

DOUT 

WRITE CYCLE 1 (5) (WE Controlled Write) 

ADDRESS 

WRITE CYCLE 2 (5) ("CE Controlled Write) 

ADDRESS 

DOUT -----...I..---t 

twc 

twc 

HIGH IMPEDANCE 

0-12 



Note: 1. WE is High for Read Cycle. 

TC55B417P/J-10 
TC55B417P/J-12 

2. Assuming that ~ Low transition occurs coincident with or after WE Low transition, 

outputs remain in a high impedance state. 

3. Assuming that ~ High transition occurs coincident with or prior to WE High transition, 

outputs remain in a high impedance state. 

4. The Operating temperature (Ta) is guaranteed with transverse air flow exceeding 400 

linear feet per minute. 

5. The OE input can be held on low (VIL) in write cycle. 

6. These parameters are specified as follows and measured by using the load shown in Fig. 

Dour 

1. 

(A) tcm;, tOlm, toEW 

(B) tCOD, tODO, tODW 

• (A) 

High Impedance 

UNKNOWN 

Output Enable Time 

Output Disable Time 

0-13 

High 
O.2V Impedance 



TC55B417P/J-10 
TC55B417P /J-12 

OUTLINE DRAWINGS 

Plastic DIP (DIP24 -P -300B) 

Unit: mm 

. 
U'I -24 13 I 

0.93 TYP 
~ 

(::::::::::]][~O 
12 

29.8+02 - . 

1.2±0.1 

I ~ 
0 

" I 
+1 

~ ] ~r-1 r-~r-1 r-1 r- -rr-1 0 II'! 
'" II-' f-'II-'II-' I-' J--' I-" I-' I-' I-' f-' ,--'-

I , I 

V V V V \ _~t V V V IV 
1.2±0.1 II 0.5±0.1 II'! 

I- 0 

12.54 1 
I 
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OUTLINE DRAWINGS 

Plastic SOJ (SOJ24-P-300A) 
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