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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.

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.

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 parties.
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1. CMOS Pseudo Static RAM

ADDRESS  |OUTPUT ENABLE
ACCESS ACCESS POWER POWER DISSIPATION Max (mW) PACKAGE PACKAGE
CAPAGTY|  PART NUMBER ORGANIZATION | 1ime Max(ns) | TME Max(ns) SUPRY( ACTIVE STANDBY PSP F | WIDTH nch)
TCS1832P/SP/F-85 8s 35 303 - .
TP51832P/SP/F-10 100 40 248 55 [ I I | 0.600 ()
256K B TCS1832P/SP/F-12 408 120 50 220 [ I B ] 0300 (SP)
TC51832PL/SPLIFL-85 85 35 303 LI | 0450
TCS1832PL/SPLFL-10 100 40 248 055 . Eam
TC51832PL/SPLFL-12 120 S0 220 L I B ]
TCS518128AP/ASP/AF-80 80 35 385 [ B |
TCS18128AP/ASP/AF-10 100 40 330 55 N
TCS18128AP/ASP/AF-12 120 50 275 [ ] 000
TC518128APL/ASPLIAFL-80 8 35 385 [ B ]
TC518128APLASPLARL-10 100 40 330 11 [ ] 0300 (5R)
TCS18126APL/ASPUARL-12 12818 120 50 25 . u g 00
TCS18128APL/AFL-80LY (CEi ce2) 80 as 385 L] =
TCS16128APLAFRL-10LY 100 © svziox 30 11 - -
TCS18128APL/ARL- 1AV 120 50 2rs u -
TCS18128AFW/AFWL-80 Ld *» 385 [

g |TOSIBIZBAPWIAPM-10 100 40 330 11 n 0.525 (FW)
TCS18128AFW/AFWL-12 120 50 275 L]
TC518123AP/ASP/AF-80 80 as 385 - Em
TC518129AP/ASP/AF-10 100 © 330 ss FECE
TCS18129AP/ASP/AR-12 120 S0 215 [ B B ]
| TCS18120APUASPLUAFLB0 | 80 3 365 " oeom
TC518129APLASPUARL-10 100 Py 30 " e w 0307
TCS18120APL/ASPL/ARL-12 120 50 275 " Em 0450
TC518129APL/ARL-80LY 12868 [ 35 385 [ ]
TC518120APL/ARL-10LV (CECS) 100 40 330 11 - -
TC518129APLARL-12LV 120 50 275 [ ] [ ]
TC518129AFW/AFWL-80 80 *» 385 []
TCS18129AFW/AFWL-10 100 © 330 11 ™ 0.525 FW)
TCS18129AFW/AFWL-12 120 ) 275 ]

P = PLASTIC DIP, SP = PLASTIC SKINNY DIP, F = PLASTIC FLAT PACKAGE(SOP)  , FW = PLASTIC FLAT WIOE PACKAGE(SOP)




2. CMOS Static RAM

ADDRESS | OUTPUT ENABLE
ACCESS ACCESS POWER POWER DISSIPATION Max (mW) | PIN | PACKAGE | PACKAGE
CAPACITY | PART NUMBER ORGANIZATION| 1y4e oy (ns) | TIME Max ng) | SUPPLY 0 ACTIVE STANDBY |COUNT [P SP F|WIDTH (inch)
TCS5563APL-10 100 50 L]
TCS563APL-12 120 60 0.550 m 0.300
TCS563APL-15 150 70 »
TCS563APL-10L 100 50 | ]
TCS563APL-12L 120 60 0.165 | ] 0.300
64K Bi ,—-——————-—Tm"""' 8Kx8 150 Lic 5V+10% 220 % =
TCS565APL/AFL-10 100 50 n =
TCS565APL/AFL-12 120 60 0550 = -
TCS565APL/AFL-15 150 70 n =
TCS5565APL/AFL-10L 100 50 ™ ™
TCS565APL/AFL-12L 120 60 0.165 n [
TCS565APL/AFL-15L 150 70 n ] 0600 )
TC55257BPL/BFL-8S 85 45 L L]
TCS5257BSPL-85 85 45 - 0.300 (SP)
TCS5257BPL/BFL-10 100 50 0550 a m| 0060
TC55257BSPL-10 100 50 ]
256K Bit | TC55257BPL/BFL-85L 32Kx8 85 45 330 s |® =
TCS5257BSPL-85L 8s 45 ]
TCS52578PL/BFL-10L 100 50 0.165 n [
TC55257BSPL-10L 100 50 ]
TCS5257BPYBF10L 100 50 = ]
TCss257BSPHIOL 100 % V5% .
MBR | TCSSI001PLIFL8S 128K:8 85 45 SV10% 385 0.550 2 |" " oso@
TCS51001PL/FL-10 100 50 » L] 0525 (F)

P = PLASTIC DiP, SP = PLASTIC SKINNY DiP, F = PLASTIC FLAT PACKAGE(SOP)




3. CMOS High Speed Static RAM ()

ACCESS | ACCESS POWER POWER DISSIPATION Max(mW) | PIN | PACKAGE | PACKAGE

ITIME Max (ns)| TIME Max (ns) SUPPLY (V) ACTVE STANDBY | COUNT WIDTH (nch)
0.550
0.550
550 0.550

CAPACITY |  PART NUMBER ORGANIZATION

v
L2

TC5561P/J45
TC5561P/-65
TC5561P/J-70
TCS562P/J35 64Kxt
TCS562P/J45
TCS55416P-15H
TCS5416P-20H
64K | 7Cs5416P-25H
TCS5416P-35H
TCS5417PA-15H 16Kx4
TCS5417PA20H
TCS5417P/-25H
TCSSA17PAI35H
TCS588P/J-15

TCS588P/4-20

TCS588P/4-25

TCS588P/J35

TCS580PA-15

TCS580P/4-20

TCS589P/)-25

TCS589P/4-35 12
TCS5328P/3-17
TCS5328P/J-20 324608
TCS5328P/J-25
TCS5328P/-35
256K | TCS5464P/J-17 7 SV=5%
TCS5464P/J-20
TCS5464P/J-25 64Kx4
TCS5464P/J-35
TCS5465P/J-17
TCS5465P/J-20 20 10
TCS5465P10-25 12 5V10%
TCS5465P/35 35 15
TCS5329P/-17 9 V=5%
TC55329P/J-20 10
288K | TCo5320P/825 | 32Kx9 12
TC55329P/J-35

P = PLASTIC DiP, J = PLASTIC SOJ

3. CMOS High Speed Static RAM (I1) |

OUTPUT ENABLE |
ACCESS | ACCESS POWER POWER DISSIPATION MAX (mW)| PIN | PACKAGE | PACKAGE }
TIME Max(ns)| TIME Max(ns) SUPPLY (V) ACTIVE STANDBY | COUNT (P J PLCC| WIDTH inch) !

2()

1.0

55

55 2

5V10%
55 24

0.300

FRBIZR|RB | (R BB |R|NB|G(&Q S |8|&
©

-
S
©

5V+5% 55

5V+10% 55 28

R4
B

55

5V=10% 55 2

}I08

5Vx5%

-
N
©

55 28

]

55

55 32

5V10%

£33/13|688 85888833 pRaz208822888588|8

8RB 3

CAPACITY | PART NUMBER ORGANIZATION

TCS5187T-20

TCs5187T-25

TCs5187130 8Kx18/

144K | 7Css188T-20 4as
X2 Way

TCs5188T-25

TCS5188T30

10 1265
10 1210
12 5V£10% 1100
10 1265
10 1210
12 1100

8IR|B|8RS
[ AR NN

T = PLASTIC LEADLESS CHIP CARRIER(PLCC)



4. BiCMOS High Speed Static RAM

ADDRESS DUTPUT ENABLE
ACCESS ACCESS POWER POWER DISSIPATION Max(mW) | PIN | PACKAGE | PACKAGE
CAPACITY | PART NUMBER ORGANIZATION! ITIME Max(ns)| TIME Max(ns) SUPPLY (V) CTVE STANDBY COUNT|P 4 WIDTH (inch)
TCS58417P/J-10 16Kx4 10 5 7425 24 = -
64K TCS58417P/J-12 12 6 Ve10% 5 mm 0300
TCS5888P/J-10 88 10 ] 660 s |® ®
TCs5888P/J-12 12 6 [ I ]

P = PLASTIC DIP, J = PLASTIC SOJ



CMOS
PSEUDO

ISTATIC RAMI

TOSHIBA CMOS PSEUDO STATIC RAM

80/85ns 100ns 120ns
—| TC51832P/PL-85 TC51832P/PL-10 TC51832P/PL12
- PSEUDO
— 2s6K@it|-{ aeKxs |+ Tcs1sazsPispLes TC51832SP/SPL-10 TC518325P/SPL-12 STATIC RAM
L| Tcs1832F/FL85 TC51832F/FL-10 TC51832F/FL-12
—| TC518128AP/APL-80 TCS18128AP/APL-10  |— TCS1812BAP/APL-12
- TC518128ASP/ASPL-80 TC518128ASP/ASPL-10 |——| TCS51812BASP/ASPL-12
|| TCs18128AF/AFL-80 TC518128AF/AFL-10  |—| TCS18128AF/AFL-12
- TC518128AFW/AFWL-80 TC518128AFW/AFWL-10 |—] TC518128AFW/AFWL-12 | | PSEUDO
STATIC RAM
CE1, CE2TYPE
|| TC518128APL-80LY TC518128APL-10LV TC518128APL-12LV
| TCs18128AFL-80LY TC518128AFL-10LV TC518128AFL-12LV
| [ Tcs18128AFWL80LY TCS18128AFWL-10LV TC518128AFWL-12LV
["1mBit |- 128Kx8
| TC518129AP/APL-80 TC518120AP/APL-10  |— TC518129AP/APL-12
L TC518129ASP/ASPL-80 TC518129ASP/ASPL-10 |— TCS518129ASP/ASPL-12
L TC518120AF/AFL-80 TC518120AF/AFL-10  |—— TC518120AF/AFL-12
[ TC518129AFW/AFWL-80 TC5181293AFW/AFWL-10 [— TC518120AFW/AFWL-12 | | PSEUDO
STATIC RAM
CE, CSTYPE
1| TCs18129APL-80LV TC518129APL-10LV TC518128APL-12LV
|| TC518129AFL-80LV TC518120AFL-10LV TC518129AFL-12LV
L{ Tcs18129AFWL-80LY TC518120AFWL-10LV TC518129AFWL-12LV
P :600mil DIP
TC518512PL-80 TC518512PL-10 SP :300mil DIP
TC518512FL-80 TC518512FL-10 525mil F :450mi SOP
il sop FW : 525mil SOP

NOTE: LV: Data Retention




CMOS
STATIC RAM

TOSHIBA CMOS STATIC RAM

85ns 100ns 120ns 150ns
TCS563APL/AFL-10 |— TCS563APL/AFL-12 |— TCSS63APL/AFL-15
TCS563APL/AFL-10L || TCS563APL/AFL-121. || TCS563APL/AFL-15L
o0
TCS565APL/AFL-10 | TCS565APL/AFL-12 | TCS565APL/AFL-15
TCS565APL/AFL-10L [ TC5565APL/AFL-12L | TCS565APL/AFL-15L
TCS5257BPL/BFL/ | | TCS55257BPL/BFLY
BSPL-85 BSPL-10
TCS5257BPL/BFL/ | | TC55257BPL/BFL/
BSPL-85L BSPL-10L :LOW POWER
256KBit [ 32KxB TC55257BFTL-85/ i TCS5257BFTL-10/
-8s5L -10L
TCS5257BPYBFY : INDUSTRIAL TEMP
BSPH10L : LOW POWER
TCSS1001PLFL85 [ TCSS1001PLFL-10
~{ 1MBit 128Kx8
: TCSS1001AFTL-85 — TCS51001AFTL-10 P :600mil DIP
SP :300mil DIP,
F :525mil SOP

FT :TSOP

: LOW POWER

: LOW POWER



TOSHIBA CMOS HIGH SPEED STATIC RAM

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

TC5561P/J-45/55/70

[1csseopisas | Tosseopru4s

TC55416P-15H | TC55416P-20H || TCs5416P-25H | TCs5416P-35H
cMos TCS5417PH-15H [ TCS5417P/J-20H [ TCS5417P14-25H [ TCSS417PL-35H
HIGH SPEED
STATIC RAM oK@ |— TossesP-1s | Tessespi20 | Tossespu-2s | Tossespras |

I——{ 7o || oo || Toassoriits | Tossseriszn | Tosseoriazs |HTosseopaas |

144KBit 4Kx18x2 L TC55187T-20 |+ TCS5187T-25 | TC55187T-30
Brx18 TCS5188T-20  TCS5188T-25 [~ TCS5188T-30

TC55464P/J-35
TCS5465P/J-35

] o g el ey  premyrorrp
TCS5465P/-17 | TCS5465PA-20 || TCSS465PAM25

32kx8 |—] Tossa28Pi-17 | Tosssespi20 | Tosssespivzs |H Tossazeras |

| 28akBit | soxe |—| Tcssazopw-17 | Tossazopw20 | Tossazop-es [ Tossazopiaas |

P :300mil DIP
J  :300mil SOJ
T :800mil PLCC
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1. CMOS Pseudo Static RAM

TC51832P | TC51832SP | TC51832F TC518128AP | TC518128ASP| TC518128AF| TC518128AFW|
HM65256BP | HM65256BSP | HM65256BFP

uPD42832C uPD42832GU

MCM518128 MCM518128

TC518129ASP| TC518129AF| TCS18129AFW
HM658128P HM658128FP

uPD428128CZ uPD428128GW
MCM518129 MCM518129

TCSSESAFL |TCSS63APL | TCS5257BPL | TCS5257BFL | TC55257BFTL| TCS51001PL | TC551001FL | TC551001AFTL

MB8464AP | MBB8464APF |MBB464APSK | MB84256 MB8464 MB841000P

HM6264AP | HM6264AFP [HM6264ASP | HM62256P | HM62256FP | HM62256 HM628128P | HM628128FP | HM628128
MSMS165P | M5M5165FP M5M256BP | MSM256BFP | M5M256B M5M1008 M5M1008
| uPD4364C | uPD4364G uPD4364CX | uPD43256C

MSM5165AL | MSM5165AL MSM51257 | MSM51257

MCM6264WP) MCM6264P | MCM6206P MCM6226P

IDT7164LP | IDT7164LSO | IDT7164LTP | IDT71256LP | IDT71256LSO

V62C64P V62C64F V62C256P V62C256F

SRM2264LC | SRM2264LM SRM20256L.C | SRM20256LM SRM201000 | SRM201000
CXK5864BP | CXK5864BM | CXK58257BSP| CXK58257P | CXK58257M CXK581000P | CXK581000M
MK48208 MK48230

LH5160 LH5160 LH5160 LH52256 LH52256

KM6264 KM62256AP KM681000

P4C164

SR64K8

CY7C185 CY7C186

MN4464 MN4464S MN44256 MN442565

1MS1630

CDM6264 CDM62256




3. CMQOS High Speed Static RAM - Common 1/O (1)

TC5561/2P | TC5561/2J
MB81C78AP MB81C79AP | MB81C79APJ MB81C71AP | MB81C71APJ
HM6287H
MS5M5178P MSMS5179P M5M5187P
- uPD4361
MSM5178 MSM5187
MCM6264P | MCM6264NJ | MCM6265P | MCM6265NJ | MCM6287P | MCM6287NJ
IDT7164SP IDT7169SP IDT7187SP | IDT7187SY

V63C64S V63C64K

CXK5863AP | CXK5863AJ | CXK5971J CXK5971J CXK5164P CXK5164J

LH5165/64 LH5261 LH5261
KMGB65P KM6165P
P4C164 P4C163 P4C187
SMJGBCE64 SMJGICE72 SMJ61CD64
CY7C185P CY7C187P | CY7C187VC

MS1630/35LP | IMS1635L IMS1695P IMS1695E IMS1600/5P | IMS1600/5E
AM99CE88H AM99C641

SR64K8 SR64K1
MT5C6408 MT5C6401C

10



3. CMOS High Speed Static RAM - Common 1/O (Il)

TC55417P | TC55417J | TC55464P | TC55464J
MBB1C75P | MB81C75PJ | MB81C84P | MB81C84PJ
HM6789P HM6789JP HM6708P HM6708JP
MS5M5189BP | MSM5189BJ | M5MS258P | M5M5258J
uPD4363 uPD43254

MCM6290P | MCM6290J | MCM6208P | MCM6208J
IDT7198 IDT71258SP | IDT71258SY

SRM21256
CXK5465P | CXK5465J CXK54256P
LH5267A LH52262AD | LH52252AK
KM64257P | KM64257J

P4C198 P4C1258 | P4C1258
SMJ64C256
CY7C166P | CYZC166V | CY7C194P
MN44252 | MN44252

IMS1624/29P | IMS1624/29J | IMS1820P | IMS1820J
AM99C166 AM99C644

MT5C6405 | MT5C6405DJ | MT5C2564 | MT5C2564DJ
SSM7198

SR64E4 SR256K4

11




3. CMOS High Speed Static RAM - Common 1/0 (ll)

MB8287

MCM6209J | MCM6206P | MCM6206J | MCM6205P | MCM6205J
IDT61298SY | IDT71256SP | IDT71256SY | IDT71259SP

CXK58255AP | CXK58255AJ

LH52257 LH52259
KM68257P

P4C1256 P4C1256

SMJ68CE256 SMJ68CE288
CY7C198P

IMS1824J IMS1835P IMS1835J
AMD99C328

MT5C2565DJ | MT5C2568 | MT5C2568DJ

3. CMOS High Speed Static RAM - Common /0 (IV)

V6C330J
SN74AC210
CXK7701J

CYC183 . CyCis4
MT56C0816

T: 62 Pin PLCC Package JEDEC Standard

12



4. BICMOS High Speed Static RAM

TC55B417P | TC55B417J
MB82B75P | MB82B75PJ
HM6789SP | HM6708P
CY7B185P CY7B185V CY7B166P CY7B166P
SSM7164P SSM7166P

13













32,768 WORD x 8 BIT CMOS PSEUDO STATIC RAM

DESCRIPTION

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.

FEATURES

« Organization: 256K bit(32,768 word x 8 bit) + Self refresh uses an internal timer.
- Fast Access Time and Low Power Dissipation + All inputs and outputs: TTL compatible
TC51832P Family + 256 refresh cycle/4ms
-85 -10 -12 + Pin Compatible: 256K SRAM TC55257

tcga CE Access Time 85ns | 100ns | 120ns * Logic Compatible: SRaM R/W Pin

T — - + 28 pin Standard Plastic PKG

OEA OE Access Time | 35ns | 40Ons | 50ms P/PL : 600 mil DIP

trc_Cycle Time | 135ns | 160ns | 190ns SP/SPL: 300 mil DIP

Pp  -Operating- Max. 303mW | 248mW | 220mW F/FL : 450 mil SOP

Self Refresh Current 1mA/100uA (-L)

» Single Power Supply: 5V+10%
« Auto refresh uses an internal counter.

[PIN CONNECTION]

| S—
L/01-L08

(TOP VIEW
A ~ 28 Vi [BLOCK DIAGRAM]
Ar2fl2 i
A7 O3 260 A13 .
Ag E“ 55 g/\x Vhp GND
A5 05 1 A9 :
A4 06 23f1A11 T T 7 COLUMN
AI; g7 22 ORRFSIT DECODER 3
A2 (I8 210AL0 COLUMN i o =
Al 'E - ADDRES'S SENSE AMP 8 8 8
AQ E?o fgg(f;os AL4=A8 @ BUPFERCT) [ L/0" GATE c z o
o e el |||3E-
103013 1611,/05 ROW ADDRESS [3~ BY & a
GNDE 14 151 104 A7-00 [8)| BUFFER (8) 2 2 NENORY
PIN NANES 21256  ammay p
A0 v Al4 |Address Inputs REFRESH A =] | 256x128x8 5o
: COUNTER (8) {88} & el
R/W Read/Write Control v ox|8
Input [} < E
> [ 3] fesq
OE/RFSH g:;gg;hngabl‘:/ s oa] CLOCK | L rerreon REFRESH || & @
_ npu Ck GENERATOR [ ["]CONTROLLE} TIMER
CE Chip Enable Input
1/01 v 1/08 |Data Inputs/Outputs W’“PSUO—E
VDD |Power (+5V) =D,
GND Ground u/wo———ﬁ}

A-1




TC51832P/SP/F/PL/SPL/FL—85
TC51832P/SP/F/PL/SPL/FL-10
TC51832P/SP/F/PL/SPL/FL—-12

[ABSOLUTE MAXIMUM RATINGS|

SYMBOL ITEM RATING UNITS NOTE
VIN Input Voltage -1.0~7.0 v 1
Vout Output Voltage -1.0~7.0 v 1

Vbp Power Supply Voltage -1.0v7.0 v 1

Topr Operating Temperature 0~ 70 °C 1

TSTG Storage Temperature -554,150 °C 1

TSOLDER Soldering Temperature.Time 260 * 10 °Crsec 1

Pp Power Dissipation 600 mW 1

Iout Short Circuit Output Current 50 mA 1

[DC RECOMME!IDED OPERATING COHDITIONS]| (Ta=0~ 70°C)

SYMBOL ITEM MIN. TYP. MAX. UNIT NOTE
Vpp Power Supply Voltag 4.5 5.0 5.5 v 2
VIH Input High Voltage 2.4 - 6.5 ' 2
ViL Input Low Voltage -1.0 - 0.8 2

8
[DC ELECTRICAL CHARACTERISTICS] (VDD=5V+10%, Ta=0~ 70°C)

SYMBOL PARAMETER PERIOD MIN. MAX. |UNITS | NOTES
Operating Current 135ns - 55

1 (Average Power Supply Operating _ 1

DDO Current) 160ns 45 mA 3,4
CE, Address Cycling: tpc=tRrRc MIN. 190ns - 40
Standby Cur t 1 TC51832P/SP/F - 2

IDDSI | oo aoemy /sE/ mA
CE=0E/RFSH=V1H TC51832PL/SPL/FL - 1

IpDS2 Standby Current 2 TC51832P/SP/F - ‘ mA
CE=0E/RFSH=Vpp-0. 2V TC51832PL/SPL/FL - 100 uA

IppE Self Refresh Current TC51832P/SP/F - 1 mA
CE=VDD-0.2Vv, OE/RFSH=0.2V TC51832PL/SPL/FL - 100 uA
Input Leakage Current

i O0VgVIRSVDD, All otker inputs not under test=0V -10 10 A
Output Leakage Current

To(n) Output Disable, OVgVouTSVpD -10 10 A
Output High Level

Voa ToyT=-5mA 2 .v4 - \'

' Output Low Level

VoL ToyT=4.2mA - 0.4 , A
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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

[ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS ]
(Vpp=5V+10%, Ta=0v70°C) (NOTES:5,6,7,8,9)

-85 -10 -12
SYMBOL PARAMETER MIN. MAK. |MIN] MAX. MIN. MAX. UNITS | NOTES
tRC Random Read or Write Cycle Time 135 - | 160 -1190 ~-| ns
ERMW | Read Modify Write Cycle Time 200 - | 240 -|280 -] ns
tcE CE Pulse Width 85 {10,000 | 100{10,000{120{10,000( ns
tp CE Precharge Time 40 -1 50 -] 60 -| ns
tCEA | CE Access Time - 85 - 100| - 120| ns
toEA OF Access Time - 35 - 401 - 50 ns
tcLz CE to Output in Low-Z 10 -1 10 -1 10 -| mns
toLz OE to Output in Low-Z 0 - 0 I ) -] ns
t Output Active from End of Write
WLZ Enable 0 - 0 -l O -| ns
tcHZ Chip Disable to Output in High-Z 0 25 0 30, 0 35| ns 10
toHZ OE Disable to Output in High-Z 0 25 0 301 O 35| ns 10
twHz Write Enable to Output in ligh-2Z 0/ 25 0 300 O 35| ns 10
toHC OE Hold Time Referenced to CE 0 - 0 -l 0 -| ns
tosc OE Set-Up Time Referenced to CE 10 -1 10 -l 10 ~| ns
trCs Read Command Set-Up Time 0 - 0 -1 o -| ns
tRCH Read Command Hold Time 0 - 0 -l 0 -| ns
twp Write Pulse Width 60 -1 70 -| 85 -l ns
tWCH Write Command Hold Time 60 -1 70 -| 85 -] ns
tcwL Write Command to CE Lead Time 60 -1 70 -| 85 -| ns
tpsw Data Set-Up Time Referenced to R/W| 35 -| 40 -] 50 -| ns 11
tDSC | Data Set-Up Time Refercnced to CE | 35| - | 40 -| 50 -l ns | 11
tDHW Data Hold Time Referenced to R/W 0 - 0 4 0 -l ns 11
tpHC Data Hold Time Referenced to CE 0 - 0 -l 0 -| ns 11
tASC | Address Set-Up Time 0 - 0 -l o -l ns 12
tAHC Address Hold Time 20 -1 25 -] 30 -| ns 12
tre Auto Refresh Cycle Time 135 -1 160 -{190 ~| ns i
tRFp | CE to RFSH Delay Time 40 -1 50 - 60 -] ns |
tFAP | RFSH Pulse Width (Auto Refresh) 80| 8,000 | 80| 8,000] 80| 8,000 ns | 13 |
trp RFSH Precharge Time 30 -1 30 -l 30 -| ns 13 |
tFCE RFSH to CE Active Delay Time 160 - 1190 -] 225 -l ns 13
tFAS RFSH Pulse Width (Self Refresh) 8000 - |8000 | 8000 -] ns 13
tFRS ?gegilizfzz‘:ﬁ)frm RFSH 160 - 190 -| 225 -] ns | 13
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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

(Continued)
SYMBOL PARAMETER -85 -10 -12 UNLTS | NOTES
MIN.{ MAX. |MIN.{ MAX. |MIN.] MAX.
RFSH Set-Up Time
tFST (Refresh Counter Test) 10 30 10 30 10 30 ns
RFSH Hold Time
CFHT | (Refresh Counter Test) 65 18,000 | 65 {8,000 | 65|8,000| ns
tREF |Refresh Period - 4 - 4 - 4 ms
tr Transition Time (Rise and Fall) 3 50 3 50 3 50 ns
CAPACITANCE| (vpp=5V, f=1MHz, Ta=25°C)
SYMBOL PARAMETER MIN. MAX. UNITS
C11 Input Capacitance (A0 Al4) - 5 pF
C12 Input Capacitance (CE, OE/RFSH, R/W) - 7 pF
Cio Input/Output Capacitance (I/01~ 1/08) - 7 pF

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




TC51832P/SP/F/PL/SPL/FL-85
TC51832P/SP/F/PL/SPL/FL-10
TC51832P/SP/F/PL/SPL/FL-12

NOTES:

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

2) All voltages are referenced to GND.
3) 1IDDO depends on cycle rate.

4) 1IDDO 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 tr=5ns.

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

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

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 rising
edge. Therefore the input data must be valid during set-up time (tpgy, tpsc)
and hold time (tpyw, tDHC).

12) All address inputs are latched at the falling edge of CE. Therefore all the
address inputs must be valid during tagc and tppc.

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

Auto refresh:0E/RFSH pulse widthStFAP (max.)
Self refresh:OE/RFSH pulse width2tFAS (min.)
The following timing parameter must be kept for proper device operation after refresh

Auto refresh:tFCE
Self refresh:tFRS



TC51832P/SP/F/PL/SPL/FL-85
TC51832P/SP/F/PL/SPL/FL—10
TC51832P/SP/F/PL/SPL/FL—-12

TIMING CHART
tre

READ CYCLE t
oMl P

tASC taic

sowie Y= i(///////////////////////l//////—//_l/////////é

oE fFST W T 1 N / /

Vi, —
ﬁﬁ tRCH
R/W Vim— A
vViL —

- Viypy i tce
= b4t _ \
Vi

>

N

tCEA tanz
toEA touz
1/01~L/08 :g: _ — 4 DATA=OUT —
tcLy,
WRITE CYCLE
tre
tp
_ Vi — ‘ tor ::J&
N A / S
tAsSC tallc
Vi .
o~ VT woomess KT
tosc IE’BS
— e VI — T
OE/ RFSH Vit _ _/ - \
towL
o :IH : \— twp Z
1 t Dsw ¢ DHW
tpsc t e

1L/01 ~L08 zi*: _ —  paTA-IN e ———
: Don't care
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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

READ MODIFY WRITE CYCLE

LY
tp
— top ]
CE Vin — \ CE {
ViL — [
tasc talic
X S,
A0~A14 Vi — ADDRES S /
torc | I tosc
P — Vi — 4
OE/RFSH m N
e / t 7
]tncs CWL,
\' twp
R/W m— \
Vip —
t psw tpiw
fvsc t pHG.
Vv —
IN v”' _ DATA - IN E————
|' 1L tCEA tw,
~ tai,
1/01~1/08 tOEA Loz, twL7,
'_ Vo — f
out @@ DATA=QUT [ //
o — — 77
tcLz

CE ONLY REFRESH CYCLE

AO~AT7

OE/RFSI

R/W

1L/01~L/08

tre

A e a
= _{ATC ADDI‘;:ZC KU i cé////////
vii— t: . - N
-

V///| : Don't care
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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

AUTO REFRESH CYCLE

Vin —
Vi, —
tRFD tre tFCE

trp :
Ve trap tFAP
ok fFsH M \
v i,

IL —

V, —
1/01~1/08 O OPEN
Vo, —

Note) A0~ Al4, R/W=Don't care E2: pon't care

SELF REFRESH CYCLE

{L

TE Vin — j
Vi, — Ne——

_tren tFRs
trAs
OE WFSTI VI T
ViLb — i
v a—
L01~108 OH OPEN
VoL — .

Note) AO~ Al4, R/W=Don't care
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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

REFRESH COUNTER TEST CYCLE (READ WRITE)

CE ;’ilLl = _/ X tCE — ;
N,
tFRD ' tosc
OE/RFST zi': — | tEST trur 1/ ]
tics tow I
R/W z:: _ 7 \ twp /
," N zi: — {  pama-1n ———
l~ our zgllf _ 4 DATA-OUT : 5———{'" / ———

: Don't care

REFRESH COUNTER TEST

The internal refresh operation of TC51832P family can be tested by REFRESH COUNTER
TEST. This cycle performs READ/WRITE operation taking the internal counter address
as row address and fixed zero as column address.

The test procedure is as follows.

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 (2.
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 @ .

©@0 660 066

Perform the above @ to @ the complement data.
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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

[OUTLINE DRAWINGS] (DIP28-P-600)
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NOTES: Package width and length do not include mold protrusion,
allowable mold protrusion is 0,15mn.
These outline drawings apply to:

TC51832P-85, TC51832PL-85
TC51832P-10, TC51832PL-10
TC51832P-12, TC51832PL-12
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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

[OUTLINE DRAWINGS| (DIP28-P-300)
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Note: Package width and length do not include mold protrusion,
allowable mold protrusion is 0.15mm.
These outline drawings apply to:

TC51832SP-85, TC51832SPL-85
TC51832SP-10, TC51832SPL-10
TC51832SP-12, TC51832SPL-12
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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

[OUTLINE DRAWINGS] (SOP28-P-450)

Unit in mm
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H 0.4340.1

LOTYP.
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Note: Package width and length do not include mold protrusion,
allowable mold protrusion is 0.15mm.
These outline drawings apply to:

TC51832F-85, TC51832FL-85
TC51832F~10, TC51832FL-10
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
Family 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) ¢ Single Power Supply: 5V£10%
® Fast Access Time and Low Power Dissipation ® Auto refresh uses an internal counter.
TC518128AP Family o Self refresh uses an internal timer.
80 T T e All inputs and outputs : TTL compatible
.
tcea CE Access Time 80ns 100ns 120ns . g}z {'}Zt;l:::ticb)i:l'e]/,le[mssRAM (JEDEC)
toea OE Access Time 35ns 40ns 50ns | o Logic Compatibie‘ SRAM R/W Pin
tre Cycle Time 130ns 160ns 190ns | o 32 Pin Standard Plastic PKG
Power Dissipation 385mW | 330mW | 275mW AP/APL 600 mil DIP
Self Refresh Current 1MA/200pA (- L) ASP/ASPL 300 mil DIP
AF/AFL 450 mil SOP
PIN CONNECTION BLOCK DIAGRAM
TOP VIEW)
RFSHU1 32[vpp
A6l2 31A1s v GND —\
Avall3 30 JcE2 oo 8 COLUMN
A12s 29 lRw i 1 —| DECODER "
AZE 5 28 gma o P Cg-
Aéblle 27{]A8 8 SENSE AMP. |4 z>
pei A wies [oy SO0RES - wooate [E 2| ||
Adlls 25{JA11 el Q
A3l 24 I0E W 2s6xs i <5 D
AZE 10 23 g&? ROW N o 3 o !
Al 22 X ADDRESS I w To
Aol 12 21 lvos A8 |:9> BUFFER (9) (][ '| 8 [ ¢
10113 20 o7 o MEMORY - -
o2dj14 19 )06 r o [512 ARRAY S
"003E 15 18 guos REFRESH z | 512x256x8 a®
G 7 L -
ND{16 17 V04 counTEr(9) T & EE 8) 3w [8
PIN NAMES T <
A0~ A16 | Address Inputs T L : ;
RW Read/Write Control Input o> CLOCK =l REFRESH REFRESH Qa
G
ot Output Enable Input CE20>] ENERATOR CONTROLLER - TIMER
RFSH Refresh Input RFSHo—
CET, CE2 | Chip Enable Inputs oF o j )
/01~ 1/O8 | Data Inputs/Outputs i
Voo Power RW o—:D
GND Ground
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TC518128AP/ASP/AF/APL/ASPL/AFL—-80
TC518128AP/ASP/AF/APL/ASPL/AFL-10
TC518128AP/ASP/AF/APL/ASPL/AFL-12

FUNCTION LOGIC

CET CE2 [e]3 RW RFSH A0O~A16 | I/01~8 CONDITION
L H L H H v* ouT Read
L H * L H v* IN Write
L H H H H v HZ CE only Refresh
H * * * L * HZ Auto/Self Refresh
* L * * L * HZ Auto/Self Refresh
H * H * HZ Stand by
* L * H * HZ Stand by
H . High Level Input (VN = 6.5V ~ VI min, )
L . Low Level Input (VN = V], max. ~ =1.0V)
* .« Don't care (6.5V~ —1.0V) .
V* .. At CEI falling edge (CE2 = H) or CE2 rising edge (CEI = 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 -
Vin Input Voltage - 1.0~7.0 v
Vour Output Voltage -1.0~7.0 \"
Voo Power Supply Voltage -1.0~7.0 v
Toer Operating Temperature 0~70 °c .
Tste Storage Temperature -55~150 °C
TsoLDER Soldering Temperature - Time 26010 °C-sec
Pp Power Dissipation 600 mwW
lout Short Circuit Output Current S0 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 \2
Vi input High Voltage 24 - 6.5 \'2 2
Vi Input Low Voltage ~1.0 - 0.8 v
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TC518128AP/ASP/AF/APL/ASPL/AFL-80
TC518128AP/ASP/AF/APL/ASPL/AFL-10
TC518128AP/ASP/AF/APL/ASPL/AFL-12

D.C. ELECTRICAL CHARACTERISTICS (Vpp =5V £ 10%, Ta=0~70°C)

SYMBOL PARAMETER PERIOD MIN. | TYP. | MAX. UNITS NOTES

Operating Current 130ns - 50 70

oo (Average Power Supply Operating Current) 160ns - 40 60 mA 3,4
CET, CE2, Address cycling: tpc = trc min. 190ns - 35 50
Standby Current TC518128AP/ASPIAF - - 2

IpDs1 CET = Vi or CE2 = V. mA
RFSH = Vi TC518128APUASPUAFL - - 1
Standby Current TC518128AP/ASP/AF - - 1 mA

*Ipps2 | CET = Vpp = 0.2V or CE2 = 0.2V,
RFSH = Vpp - 0.2V TCS18128APUASPL/AFL - | 100 | 200 | pA
Self Refresh Current TC518128AP/ASP/AF - - 2

loDF1 CET =Vjy or CE2 = Vy, g mA
RFSH = v, TC518128APUASPL/AFL - - 1
Selt Refresh Current TC518128AP/ASP/AF - - 1 mA

*Ipor2 | CET = Vpp - 0.2V or CE2 = 0.2V,
RFSH = 0.2V TC518128APL/ASPU/AFL - 100 200 pA

) Input Leakage Current 10 10

" 0V S V|y S Vpp, All other Inputs not under test = 0V - BA
Output Leakage Current

low Output Disable (CET = Vi or CE2 = Vy or OF = Vjy or RW=Vy), | =10 - 10 pA
0V = Vours Vpo
Output High Level

Vou | Z -5an 24 | - - v
Output Low Level

V - - 0.4 \

ot loL = 4.2mA

Note*) In standby mode and self refresh with CE1 2 Vpp — 0.2V, these specification limits
are guaranteed under the condition of CE2 2 Vpp — 0.2V, or CE2.= 0.2V,

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

SYMBOL PARAMETER MiN. MAX. UNIT
Ciy Input Capacitance (A0~ A16) - S pF
Ca Input Capacitance (CET, CE2, O, R/W, RFSH) - 7 pF
Cio Input/ 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/APL/ASPL/AFL-10
TC518128AP/ASP/AF/APL/ASPL/AFL-12

ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS

(Vpp = 5V +10%, Ta= 0~70°C) (NOTES: 5, 6, 7, 8)

-80 -10 -12 .
SYMBOL PARAMETER i T e T m T vax T vin T MAX. UNITS | NOTES
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 13
tp CE Precharge Time 40 - 50 - 60 - ns
tcea CE Access Time - 80 - 100 - 120 ns
togA OF Access Time - 35 - 40 - 50 ns
teLz CE to Outputin Low-Z 30 - 30 - 30 - ns
toLz OE to Output in Low-Z 0 - 0 - 0 - ns
twiz 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 OF Disable to Output in High-2 0 25 0 30 0 35 ns
twhz Write Enable to Output in High-Z 0 25 0 30 0 35 ns
tops OE Output Disable Set-Up Time 0 - 0 - 0 - ns
tooH OF Output Disable Hold Time 10 - 10 - 10 - ns
tres Read Command Set-Up Time 0 - 0 - 0 - ns
trReH Read Command Hold Time 0 - - 0 - ns
twe 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 R/W 30 - 35 - 45 - ns 10
tosc Data Set-Up Time from CE 30 - 35 - 45 - ns 10
toHW Data Hold Time from R/W 0 - - - ns 10
toHC Data Hold Time from CE 0 - - - ns 10
tasc Address Set-Up Time 0 - - - ns 1
taHC Address Hold Time 20 - 25 - 30 - NS 1
tRHC RFSH Command Hold Time 15 - 15 - 15 - ns
tec Auto Refresh Cycle Time 130 - 160 - 190 - ns
treD RFSH Delay Time from CE 40 - 50 - 60 - ns
teap RFSH Pulse Width (Auto Refresh) 30 | 8,000 30 | 8,000 30 | 8,000 ns 12
tep RFSH Precharge Time 30 - 30 - 30 - ns 12
teas RFSH Pulse Width (Self Refresh) 8,000 - 8,000 - 8,000 - ns 12
tegs f;ﬁ:':;’r:'s:‘)e from RESH 60| - 19| - 25| - ns 12
| tRer 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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TC518128AP/ASP/AF/APL/ASPL/AFL—-80
TC518128AP/ASP/AF/APL/ASPL/AFL-10
TC518128AP/ASP/AF/APL/ASPL/AFL-12

NOTES:

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

2) All voltages are referenced to GND.
3) Ippo depends on cycle rate,
4) Ippo depends on output loading. Specified values are obtained with the output open.

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

6) AC measurements assume tp=5ns.

T7) Timing reference level

Input Level : Vi = 2.6V 26V ,
ViL = 0.6V LCLEROID = ;-

Input Reference Level : Vjy = 2.4V \
ViL = 0.8V OUTPUT F

Output Reference Level: Vo= 2.2V INPUT REFERENCE  OUTPUT REFERENCE
VOL = 0.8V LEVEL LEVEL

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

9) -tcuz, tonz, twHz define the time at which the output achieves the open circuit condition and is
not referenced to output voltage levels.

10) Inwrite cycles, the input data is latched at the earlier of R/'W or CEl rising edge and CE2 falling
edge. Therefore the input data must be valid during set-up time (tpsw or tpsc) and hold time
(tpHw or tpHC).

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 tanc.

12) Two refresh operation - auto refresh and self refresh are defined by the RFSH pulse width under
the condition of CEI = Vyyy or CE2 = VL.
Auto refresh: RFSH pulse width = tppp (max.)
Self refresh : RFSH pulse width = tpag(min.)
The timing parameter (tgprg) must be kept for proper device operation in the following conditions.
o after self refresh
® in case of “RFSH” = “L" after power-up

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

ViH =\ . Vin
TET oy = S S B VA

BLI B
Vi . = VI —
@ y'Z 7 G2y, =

1]
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TC518128AP/ASP/AF/APL/ASPL/AFL-80
TC518128AP/ASP/AF/APL/ASPL/AFL—-10
TC518128AP/ASP/AF/APL/ASPL/AFL—12

TIMING WAVEFORMS

ww__ / \ Z’_LT#
@\ U ‘-
e "
o N il
oo ./’: e < S| P }—-—
VO1~108 - e :’2‘: - - oLz : DATA-OUT | :,:—_:——WD
T S | X
WRITE CYCLE-1 (OE Fix High) “ X
@ x:: ~ / ;j - i/ [ \__
e U :1_/"‘ t N Vo
o-weul ZZUZR_ = K L
o Y I | N
] A ——
1/01~1/08 v:r K || 3: DATA-IN :;L! ; E‘Etm
mv T Jew X £ A

: Don't care

Note: The device can be operated with cycling “CEL” (or CE2) pin only, provided that
“CE2 " (or “CEI") is connected to Vi (or Vi) level,
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TC518128AP/ASP/AF/APL/ASPL/AFL-80
TC518128AP/ASP/AF/APL/ASPL/AFL-10
TC518128AP/ASP/AF/APL/ASPL/AFL-12

WRITE CYCLE-2 (OE Clock)

W TN « : Z—*—vb___

CE2 313 :11____192‘ e \-k l
o= V2 s N

o i i

W T :
t ¢ toH ID_;Q_. touc

s [, Lo m Lorran § I‘
S o

W f—e N N

WRITE CYCLE -3 (OE Fix Low)

< tre N
< tee
Vig — < >
T V:L - :-/- \-k /
[V .
2y _ \ A t N /
ASC. ¢ -AHC I'

- 2 T v N
b tres . twen < > o >
w7 e/
3 e
ot |~ T 7
von— o | i N e
o Lo a

2 : Don't care

Note: The device can be operated with cycling “CEL"” (or CE2) pin only, provided that
“CE2 " (or “CEI") is connected to Vi (or Vi) level.
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TC518128AP/ASP/AF/APL/ASPL/AFL—80
TC518128AP/ASP/AF/APL/ASPL/AFL-10
TC518128AP/ASP/AF/APL/ASPL/AFL—12

READ MODIFY WRITE CYCLE

M trmw N|
tce
Vi — <
STy ; \-u
.
CE2

A

Vin = E y
Vit — . ) Z
—tAsC >

taHc

Vin v
ViL K

=
N
|

woess M

A0~ A16
Vin = k r
OF y, _ . N /]
RCS ey |t
Vi = F \| o twe .4
RW Vit — / XS Y
1osw
| tone
Vin —
[——m Vi = - Tn Yoz DATA - IN
1/01~1/08 N —toea ) | towz
Vou—
L_our Jo¥ DATA-OUT
Vv
o tanc |4t K
tms e taz
A L T /. t N
VIL / < £e P

CE ONLY REFRESH

trr
/
N

cE2 z:’: 5 [‘ e
M w0
™ o :——_rxz/; ’ ﬂicﬁ;\—
wow N
W01~ y ' - = e OPEN :r‘_”_: n
e e /==X RN

Note : A9 ~ Al16 = Don’t care

: Don’t care

Note: The device can be operated with cycling “CE1"” (or CE2) pin only, provided that
“CE2" (or “CEI") is connected to Vi (or ViL) level.
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TC518128AP/ASP/AF/APL/ASPL/AFL—-80
TC518128AP/ASP/AF/APL/ASPL/AFL-10
TC518128AP/ASP/AF/APL/ASPL/AFL-12

RFSH AUTO REFRESH

@

CE2 \\l,‘:: \ B i B ;/- .
T /‘:w;'\ N a N
NOTE : OL_;: R/W, A0~A16 = Don't care P Don't care
NOTE GLI; R/W, A0O~A16 = Don't care ’ | Y/ Don't care
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TC518128AP/ASP/AF/APL/ASPL/AFL—80
TC518128AP/ASP/AF/APL/ASPL/AFL—10
TC518128AP/ASP/AF/APL/ASPL/AFL—12

OUTLINE DRAWINGS
(DIP32-P-600)

UNIT: mm

32 17
o I e O o O O Y s e e e O e o o O

| "<
0~15

4
14.0£0.2
=]

| O [ NN [ 0 (N NN A NN [ U OUUN [ U J OO D

1 16
42.0+0.2

) 0.1
0.25:0.05
1.95TYP ‘ 1.4+0.1 0.5%0.1

2.54

3.50.2
I
4.5%0.3

3.5%0.3

SIMIN

0

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-10, TC518128APL-10
TC518128AP-12, TC518128APL-12
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TC518128AP/ASP/AF/APL/ASPL/AFL—-80
TC518128AP/ASP/AF/APL/ASPL/AFL-10
TC518128AP/ASP/AF/APL/ASPL/AFL-12

OUTLINE DRAWINGS
(DIP32-P-300)

UNIT : mm
L]
w
32 17 -
- ¢
-y . =]
P~y o~
) w2
™ ~
L™ JEE ™ QU " QU T Gy e Ry G R G g G Guy e R Sum g v R S g e gy e gy ew W . -
1 16
40.0+0.2 ) P
y +0.1
— 0.25 Z¢os

3.3%0.3

0.95TYP
—_—

|§] 20.25@ l

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

These outline drawings apply to:
TC518128ASP-80, TC518128ASPL-80

TC518128ASP-10, TC518128ASPL-10
TC518128ASP-12, TC518128 ASPL-12
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1C010120AF/AoFP/AF/APL/ASFL/AFL—00
TC518128AP/ASP/AF/APL/ASPL/AFL-10
TC518128AP/ASP/AF/APL/ASPL/AFL-12

OUTLINE DRAWINGS
(SOP32—-P—-450)

R T L e a
T TLLEE T

0.15 18;",5%
L—’

0.8+0.2

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

These outline drawings apply to:
TC518128AF-80, TC518128AFL-80

TC518128AF-10, TC518128AFL-10
TC518128AF-12, TC518128AFL-12
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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
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: §V110%
TC518128APL Family ¢ Data Retention Supply Voltage: 3.0V ~ 5.5V
— 85 10 12 |® Auto refresh uses an internal counter.
o Self refresh uses an internal timer.

tcea CE Access Time 80ns | 100ns 1200 1g AlL inputs and outputs : TTL compatible
toea OF Access Time 35ns 40ns 505 lg 512 refresh cycle/ 8ms
trc Cycle Time 130ns 160ns 190ns ¢ Pin Compatible: 1M SRAM (JEDEC)
Power Dissipation 385mW | 330mW-| 275mW | ¢ Logic Compatible: SRAM R/W Pin
5.5V 200pA e 32 Pin Standard Plastic PKG
Self Refresh Current 3.0V 1004A APL 600 mil DIP
AFL 450 mil SOP
PIN CONNECTION BLOCK DIAGRAM
(TOP VIEW)
RFSHO1 Y32 Vop
A16l]2 31[)A15 Voo GND A
A14]3 30[1CE2 ° 8 COLUMN
B 29 lRw | I —/|  pecoper -
AZE 5 28 ama PN 25 (&
Abll6 27[)A8 8 SENSE AMP. . Z~
Asll7 261A9 B b i P IO GATE ta 2
A4lls 250A11 il g \
A3llo 2410¢ W 2s6xs i <5 n
A20l10 23[JA10 ROW = oo ]
At 22 [IeET 280 |§> ADDRESS D & =F °
Adl]12 21lvos BUFFER (9) [IT"1 8 [ A
101013 20{vo7 o MEMORY - -
voAj14 19 [lv06 r a |52 ;R"'S‘Y o 5.
103(]15 181105 REFRESH g | 12x256x ez
GND[16 17 lvoa 2 : o> |
COUNTER(9) 2 EF (8] o= (8
PIN NAMES T <
A0~ A16 | Address Inputs e L : ;
. 10> CLOCK -~ REFRESH —>| REFRESH om
RAW Read/Write Control Input — |
GENERATOR NT| ER IMER
OF Output Enable Input CE20> ° CONTROLL ] TIME
RFSH Refresh Input RFSHo——
CE1, CE2 | Chip Enable Inputs OF o j )
1/01,~ /08 | Data Inputs/ Outputs t.j")
Voo Power W
GND Ground
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1C916120APL/AFL—-GULV
TC518128APL/AFL-10LV
TC518128APL/AFL-12LV

FUNCTION LOGIC

CET CE2 OE RW RFSH A0O~A16 | 1/O1~8 CONDITION
L H L H H v* ouT Read
L H * RS H v* IN Write
L H H H H \Ad HZ CE only Refresh
H * * * L * HZ Auto/Self Refresh
* L * * L * HZ Auto/Self Refresh
H * * * H * HZ Stand by
* L * * H * HZ Stand by
H .. High Level Input (VN = 6.5V ~ Vi min. )
L - Low Level Input (ViN = V||, max. ~ -1.0V)
* « Don't care (6.5V~ —~1.0V)
V#* . At CEI falling edge (CE2 = H) or CE2 rising edge (CEI = 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
Vin Input Voltage -1.0~7.0 v
Vour Output Voltage ~-1.0~7.0 v
Vob Power Supply Voltage ~1.0~7.0 v
Toer Operating Temperature 0~70 °c )
Tst6 Storage Temperature ~55~150 °C
TsOLDER Soldering Temperature Time 26010 °C-sec
Po Power Dissipation 600 mwW
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
Vin Input High Voltage 2.4 - 6.5 \ 2
Vi Input Low Voltage -1.0 - 0.8 \Y
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TC518128APL/AFL-80LV
TC518128APL/AFL-10LV
TC518128APL/AFL-12LV

D.C. ELECTRICAL CHARACTERISTICS (Vpp =5V * 10%, Ta =0~70°C)

SYMBOL PARAMETER PERIOD | MIN. | TYP. | MAX. | UNITS NOTES
Operating Current 130ns - 50 70
lobo (Average Power Supply Operating Current) 160ns - 40 60 mA 3,4
CET, CE2, Address cycling: tac = tgc min. 190ns - 35 50

Standby Current, TET = Vjy or CE2 = V)
lpost RFSH = Vi
Standby Current, CET = Vpp - 0.2V or CE2 = 0.2V

* -
loos2 | mrew = Voo - 0.2V 100 | 200 pA

Self Refresh Current, TET =V)y or CE2 = V

IooF RFSH = V. - - 1 mA
R Self Refresh Current, TET = Vpp ~ 0.2V or CE2 = 0.2V 100 200
loor2 | g = 0.2v - pA
Input Leakage Current
hw P 9 -10 - 10 pA

0V S Vy S Vpp, All other Inputs not under test = 0V

Output Leakage Current
low Output Disable (CET = Vi or CE2 = V_ or OF = Vi or RW=V)), -10 - 10 BA
ovs VQUTS VDD

Output High Level

v 2.4 - - v
O (lon = -5mA)

Vou Output Low Level - - 0.4 v
(|0L = 4.2mA)

Note*) In standby mode and self refresh with CE1 2 Vpp — 0.2V, these specification limits
are guaranteed under the condition of CE2 2 Vpp —~ 0.2V, or CE2 = 0.2V,

CAPACITANCE (Vpp = 5V, f = 1IMHz, Ta = 25°C)

SYMBOL PARAMETER MIN. MAX. UNIT
Ch Input Capacitance (A0~ A16) - 5 pF
C2 Input Capacitance (CET, CE2, OF, R/W, RFSH) - 7 pF
C,o Input/Output Capacitance - 7 pF

Note) This parameter is periodically sampled and is not 100% tested.
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TCO18128APL/AFL-G0LV
TC518128APL/AFL-10LV
TC518128APL/AFL-12LV

ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS
(Vpp = 5V+10%, Ta= 0~70°C) (NOTES: 5, 6, 7, 8)

' -80 -10 -12

SYMBOL PARAMETER i T max T T vax T v, T MAx. UNITS | NOTES
| tac Random Read, Write Cycle Time 130 - 160 - 190 - ns

tamw | Read Modify Write Cycle Time 195 - 235 | - 80| - ns

tce CE Pulse Width 80 | 10,000 100 | 10,000 120 | 10,000 ns 13

tp CE Precharge Time 40 - S0 - 60 - ns

tcea CE Access Time - 80 - 100 - 120 ns

toEA OF Access Time - 35 - 40 - 50 ns

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

toiz ‘OE to Outputin Low-Z 0 - 0 - 0 - ns

twiz QOutput Active from End of Write 0 - (] - 0 - ns

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

toHz 'OF Disable to Output in High-Z 0 25 0 30 0 35 ns

twHz Write Enable to Output in High-2 0 25 0 30 0 35 ns

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

1obH OE 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

twp Write Pulse Width 60 - 70 - 85 - ns

tWCH Write Command Hold Time 60 | 10,000 70 | 10,000 85 | 10,000 ns

1CV;/L Write Command to CE Lead Time 60 | 10,000 70 | 10,000 85 | 10,000 ns

tosw Data Set-Up Time from R/\W 30 - 35 - 45 - ns 10

tosc Data Set-Up Time from CE 30 - 35 - 45 - ns 10

toHw Data Hold Time from R/W 0 - 0 - 0 - ns 10

toHC Data Hold Time from CE 0 - 0 - 0 - ns 10

tasc Address Set-Up Time 0 - 0 - 0 - ns 1

tAHC Address Hold Time 20 - 25 - 30 - ns 1"

tRHC RFSH Command Hold Time 15 - 15 - 15 - ns

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

tReD RFSH Delay Time from CE 40 - 50 - 60 - ns

trap RFSH Pulse Width (Auto Refresh) 30 8,600 30 | 8,000 30 | 8,000 ns 12

tep RFSH Precharge Time 30 - 30 - 30 - ns 12

tras RFSH Pulse Width (Self Refresh) 8,000 - 8,000 - 8,000 - ns 12

tens éiﬁ:::}'rz's:‘)e from RFSH wo| - 90| - 25| - ns 12
| tRer Refresh Period (512 cycle, AO~AB) - 8 - 8 - 8 ms

ty Transition Time (Rise and Fall) 3 S0 3 50 3 50 ns
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TC518128APL/AFL—-80LV
TC518128APL/AFL-10LV
TC518128APL/AFL-12LV

NOTES:

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) Ippo depends on cycle rate.
4) Ippo depends on output loading. Specified values are obtained with the output open.

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

6) AC measurements assume ty = 5ns.

7) Timing reference level

Input Level : Vi = 2.6V 26V —~ v
ViL = 0.6V INPUT 0.6V )l;uy

Input Reference Level : Viy = 2.4V )
ViL = 0.8V OUTPUT sEy

Output Reference Level: Voy= 2.2V INPUT REFERENCE  OUTPUT REFERENCE
VoL = 0.8V LEVEL LEVEL

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

9) tcuz, 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 /W or CEI rising edge and CE2 falling
edge. Therefore the input data must be valid during set-up time (tpsw or tpsc) and hold time
(tpHw or tpHC).

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 tanc.

12) Two refresh operation - auto refresh and self refresh are defined by the RFSH pulse width under
the condition of CEI = Vyyy or CE2 = VL.
Auto refresh: RFSH pulse width S tpap(max.)
Self refresh : RFSH pulse width = tpas(min.)
The timing parameter (tygrg) must be kept for proper device operation in the following conditions.
® after self refresh
® in case of “RFSH"” = “L" after power-up

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

Vin — Vi —
CET oy, = X Ty, = 3

st | <t
VI s Vin —
CE2 vy, — .__JF—J\_ CE2 vy — __)L_q

(1]
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TC518128APL/AFL—-80LV
TC518128APL/AFL-10LV
TC518128APL/AFL-12LV

DATA RETENTION CHARACTERISTICS (Ta = 0~70°C)

SYMBOL PARAMETER MIN. TYP. MAX. UNIT
Vou Data Retention Supply Voltage 3.0 - 5.5 v
Vph =3.0V - 40 100 BA
) Self Refresh Current
DOF2 VpH=5.5V - 100 200 pA
tR Recovery Time -1 - - mS

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

Voo
4.5V ____._..___S

Voo VDH  m o o o oo o om0 o s om0 o o b e o -
GND
DATA RETENTION MODE
treD 1
Vi it ERS..
RFSH \ Ons min. tR
S0.2v
GND
’ \ 2Vpp - 0.2V / \
. ViH = o= o o o o e - .
CE1
Viu )

GND

CE2 & Vpp - 0.2V or CE2 S 0.2V

or

Vin {
CE2 - = o -

S0.2V

GND

TETZ Vpp - 0.2V or CET S 0.2V

(Note)e OE , R/W, AO~A16 = Don't care
o Ippri is applied in RFSH=VIL max., CEL=VIH min., CE2=VIL max,

o At any.stt(llte but Data Retention Mode, Auto Refresh or CE Only Refresh with §12cycle /8ms
is required.
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TC518128APL/AFL-80LV
TC518128APL/AFL-10LV

TC518128APL/AFL-12LV
TIMING WAVEFORMS
w7 /-
@y s\ A N /
tasc I —| |« taHC N | '
wo~we ' 020> M i
o N il
P S R ) N
V01~1/08 xgr: P S @g DATA-OUT | ;::._.___
e S, S ; /X
WRITE CYCLE-1 (OF Fix High) . |
w7 X - ’;LQD:
@ w \ / N
JETCPIN | PR S I
e e
ot Al — — k N
23 —
Wo1~108 | - -l {  oatam 15;! = gtm
w T e X /X

V7] : bon‘t care

Note: The device can be operated with cycling “CEI” (or CE2) pin only, provided that
“CE2"(or “CEI") is connected to Viy (or Vi) level.
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TC518128APL/AFL-80LV
TC518128APL/AFL-10LV
TC518128APL/AFL-12LV

WRITE CYCLE -2 (OE Clock)

tre

Vi =
[=3) Vit —
Vin =

CE2

tce

A 4
Ny

L
N A

N
/|

tAHC

=4

DRESS

N
—

Kl

i N

v

Vin —

TPT

N vy

1/01~1/08

v
L—our Yo~

VoL —

AN
-

Vin =
RFSH ViL —

/

tep R \

WRITE CYCLE -3 (OFE Fix Low

)

tre

ViH
CEV Vi

Vi

CE2

7
11__,'

N

/|

taHC

0

ADDRESS

Kl i

L F

Vik —
OE Vi

1

RCS

Vin =
Vit -

uil

'y

ton

O )
<

1/01~1/08
v
L—our Vou~

VoL —

¢ tsg;,

P

7
X m_< Z22224

trp

Vin =
RFSH y,

/e«

: Don‘t care

Note: The device can be operated with cycling “CE1"” (or CE2) pin only, provided that
“CE2 " (or “CE1") is connected to Viy (or Vy) level.
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TC518128APL/AFL-80LV
TC518128APL/AFL-10LV
TC518128APL/AFL—12LV

READ MODIFY WRITE CYCLE

tRmw N|
tce r,

Vi =
Cev V: - ; \—x \
Viy = y
ce2 v, _ / N /
A Ten] € tAHC
¥

A

Vin = 4
3 ViL — N /
tRes 1, ‘ 1
Vih — ¥ _ twp 7
RW vy / \; iy 4
tosw _louw
oyl lgp| tonc
RIVARE J oata-in ) Y
— ViL — < tcEa whiz, o 4 "4
1/01~1/08 b  toea tORZ ItWLz It

Vou=— -
L our v @ DATA - OUT
oL— ' 1
d Lk tep
ters « tag T

Viy =
RFSH y, _ /

= —1r
¢ tep N \ / \

CE ONLY REFRESH
tre N|

i TR f“}:
@\ N |

<
<
r

Vi — X

GE ViL — / N
—LRCS N < RCH >

p

wow /] \

Vou—
1101~1/08 Vo:'_ OPEN
TN
trs . | | tRHC 1 teep
"SR Vin = Ao tep N F
RFSH vy, — yAR '\ / \
Note, : A9~A16 = Don't care V/Z): Don't care

Note: The device can be operated with cycling “CEL” (or CE2) pin only, provided that
“CE2"” (or “CEI") is connected to Vi (or ViL) level,
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TC518128APL/AFL-80LV
TC518128APL/AFL-10LV
TC518128APL/AFL—-12LV

RFSH AUTO REFRESH

@ 0 00000
w [ 0000

tec

t
Vig £

»| | €

o O ——
e, ~ N /
ARHC
43350_’ trap 4_____,“ d < L7 > t - q
Vin_ > I i >
R
FSH ViL— / < \ S \-k / \
tep
uo1~08 VoM~ OPEN
NOTE : OE, R/W, A0~A16 = Don't care : Don't care

SELF REFRESH

ViH—
V™

CE2 - \ /

OH__
#01~1/08 OPEN

L—

NOTE : OF, R/W, A0~A16 = Don’t care /) Don't care
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TC518128APL/AFL-80LV
TC518128APL/AFL-10LV

TC518128APL/AFL~12LV
Ibor2 Vpp Characteristics
(pA)
Ty p. Ta= 25°C
100 =
50~
0 1 1
4 6 (V)
Vbp
Ippr2 Temp. Characteristics
(nA)
Typ. Vpp= 3V
80 |-
60 |-
a0
20 ] ]
25 70 °c
Ta ce)

A-35



TC518128APL/AFL—-80LV
TC518128APL/AFL—-10LV

TC518128APL/AFL-12LV

Battery Back Up applicable example

25A1015
Voo o ' . .
2p 10000 "y + *2
3.9V 4 Ve T z%& Ve
5009 -] = 0.1uF -
System< —] -
5 Nied == - —
008 X3 i - > System
3.6V = T ~
20009 25C1815 GND -
777 727 777

*1: Ceramic condenser
*2: Tantalum condenser

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

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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TC518128APL/AFL-80LV

TC518128APL/AFL-10LV
TC518128APL/AFL-12LV
OUTLINE DRAWINGS
(DIP32-P~-600)
UNIT: mm
\ ':»
32 17 ==
o e s W s B o B B s B e B B s e A Y

14.0+0.2
(=29

| R [ SN O W N [ N N NN N S S )

1 16
42.0+0.2

0.1
0.252g'os

|
3.540.2
1
4.5£0.3

3.5%0.3

4
b3
n
o

1.95TYP

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

These outline drawings apply to:
TC518128APL-80LV

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

OUTLINE DRAWINGS
(SOP32—-P—-450)

UNIT : mm

(asomi1)

—F
-
8.8+0.2
12.23+0.3

0.775TYP 1.27

|

0.810.2

Z x
5 _s
et
~y N
°
H
1
o | 0.15 :8_05
-
° I

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

These outline drawings apply to:
TC518128AFL-80LV

TC518128AFL-10LV
TC518128AFL-12LV
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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 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) ® Single Power Supply: 5V10%
® Fast Access Time and Low Power Dissipation e Auto refresh uses an internal counter.
TC518128AFW Family ® Self refresh uses an internal timer.
Y T T e All inputs and outputs : TTL compatible
® 512 refresh cycle/8m:
tcea CE Access Time 80ns 100ns 120ns . gin éir::ati‘g‘;'e{f’[ SSRAM (JEDEC)
toea OE Access Time 35ns 40ns Sons | o Logic Compatibie: SRAM R/W Pin
tpc Cycle Time 130ns 160ns 190ns | o 32 Pin Standard Plastic PKG
Power Dissipation 385mW | 330mW | 275mW 525 mil SOP
Self Refresh Current 1mA/200pA (- L)
PIN CONNECTION BLOCK DIAGRAM
(TOP VIEW)
RFSHI 1 32{Vpp
A16[]2 31[JAt5 v GND A
A3 30[1ce2 o 8 COLUMN
A4 29 IR ]: I Y| DECODER -
A;ES 28[1A13 oroh 2 (T
A6ll6 27[]A8 8 SENSE AMP. |4 Z~-
Asll7 2619 189 (8 B0reR (8) [« VO GATE = ©
Adlls 25[1A11 < fd g
A3llg 24[JOE m 256x8 m P &= -
om |
Aj10 23[JA10 ROW N«
Al 22 [ICET AB-0 @ ADDRESS 9' w g n 6
AOE 12 21 o8 BUFFER (9) 8 | <
o113 20 lvo? 1 v MEMORY = -
1o2A}14 19 106 "’ & |512| _ ARRAY 5.
110315 18[lv0s ;| 512x256x8 o ®
GNDl16 17flvoa REFRESH o9} & LI 5~
COUNTER(9) = E=E _s/ B« B
PIN NAMES Y < —
A0~ A16 | Address Inputs - | L 25
. 10| CLOCK — REFRESH > REFRESH Qm
RW Read / Write Control Input —
GENERATOR CONTROLLER TIMER
OE Output Enable Input CE29>
RFSH Refresh Input RFSHo——
CET, CE2 | Chip Enable Inputs OF o j )
/01 ~ 1/08 | Data Inputs/Outputs
Voo Power W °_—_"ij
GND Ground
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TC518128AFW/AFWL-80
TC518128AFW/AFWL-10
TC518128AFW/AFWL-12

FUNCTION LOGIC

CET CE2 OE RW RFSH A0O~A16 | 1/O1~8 CONDITION
L H L H H v+ ouT Read
L H » L H v* IN Write
L H H H H v HZ CE only Refresh
H * * * L * HZ Auto/Self Refresh
* L * * L * HZ Auto/Self Refresh
H * » * H * HZ Stand by
* L . * H * HZ Stand by
H - High Level Input (VN = 6.5V ~ Viy min, )
L . Low Level Input (ViN = Vi max. ~ =1,0V)
* .. Don't care (6.5V~ —~1.0V)
V* .. At CEI falling edge (CE2 = H) or CE2 rising edge (CEL = L), all address inputs
are “IN”, and at the other condition, the address input are “*",
HZ .- HighImpedance

ABSOLUTE MAXIMUM RATINGS

SYMBOL ITEM RATING UNITS NOTE
Vin Input Voltage -1.0~7.0 v
Vour Output Voltage -1.0~7.0 v
Voo Power Supply Voltage -1.0~7.0 v
Torr Operating Temperature 0~70 °C }
Ts16 Storage Temperature ~55~150 °C
TsoLDER Soldering Temperature - Time - 260-10 °C-sec
Pp 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 \
Vi Input High Voltage 2.4 - 6.5 \ 2
Vi Input Low Voltage -1.0 - 0.8 v
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TC518128AFW/AFWL-80
TC518128AFW/AFWL-10
TC518128AFW/AFWL-12

D.C. ELECTRICAL CHARACTERISTICS (Vpp =5V * 10%, Ta=0~70°C)

SYMBOL PARAMETER PERIOD | MIN. | TYP. | MAX. | UNITS NOTES
Operating Current 130ns - 50 70
lopo (Average Power Supply Operating Current) 160ns - 40 60 mA 3,4
CET, CE2, Address cycling: trc = trc min. 190ns - 35 50
Standby Current TC518128AFW - - 2
lDDSl CET = Viy or CE2 = V|L mA
RFSH = Viy TC518128AFWL - - 1
Standby Current TC518128AFW - - 1 mA
*lops2 | CET = Vpp ~ 0.2V or CE2 = 0.2V,
RFSH = Vpp - 0.2V TC518128AFWL - | w0 | 200 [ pa
Self Refresh Current TC518128AFW - - 2
Iport | CET =Viy or CE2 = Vy, mA
RFSH = V), TC518128AFWL - - 1
Self Refresh Current TC518128AFW - - 1 mA
'lDDFZ CETl = Vpp - 0.2V or CE2 = 0.2V,
RFSH = 0.2V TC518128AFWL - 100 | 200 pA
Input Leakage Current
hw i s -10 - 10 pA
0V S Viy S Vpp, All other Inputs not under test = OV
Output Leakage Current
low Output Disable (CET = Viy or CE2 = Vy_ or OE = Viy or RW=Vy), | =10 - 10 pA
0V S Vour=S Vop
tput Hi |
Vo Output High Level 24 - _ v
lon = =5mA
t |
Vou Output Low Level _ - 0.4 v
|0l. = 4.2mA

Note*) In standby mode and self refresh with CEL = Vpp — 0.2V, these specification limits
are guaranteed under the condition of CE2'2 Vpp — 0.2V, or CE2 = 0.2V,

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

SYMBOL PARAMETER MIN. MAX. UNIT
Cpy Input Capacitance (A0 ~ A16) - S pF
Cp2 Input Capacitance (CE1, CE2, OE, R'W, RFSH) - 7 pF
Cio Input/ Output Capacitance - 7 pF

Note) This parameter is periodically sampled and is not 100% tested.
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TC518128AFW/AFWL-80
TC518128AFW/AFWL-10
TC518128AFW/AFWL-12

ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS
(Vpp = 5V+10%, Ta= 0~70°C) (NOTES: 5, 6, 7, 8)

-80 -10 -12

SYMBOL PARAMETER e T e T T wax. T vin T wax. UNITS | NOTES
tre Random Read, Write Cycle Time 130 - 160 - 190 - ns

#&MW Read Modify Write Cycle Time 195 - 235 - 280 - ns
tce CE Pulse Width 80 | 10,000 100 | 10,000 120 | 10,000 ns 13
tp CE Precharge Time 40 - 50 - 60 - ns
tcea CE Access Time - 80 - 100] - 120 ns
toea OE Access Time - 35 - 40 - 50 ns
towz CE to Output in Low-Z 30 - 30 - 30 - ns
toLz OE to Output in Low-Z 0 - 0 - 0 - ns
twiz Output Active from End of Write 0 - 0 - 0 - ns
tenz Chip Disable to Output in High-Z 0 25 0 30 0 35 ns
tonz OE Disable to Outputin High-Z 0 25 0 30 0 35 ns
twHz Write Enable to Outputin High-Z 0 25 0 30 0 35 ns
toﬁs OE Output Disable Set-Up Time 0 - 0 - 0 - ns
toon OF Output Disable Hold Time 10 - 10 - 10 - ns
tres Read Command Set-Up Time 0 - 0 - 0 - ns
trRCH Read Command Hold Time 0 - 0 - 0 - ns
twe Write Pulse Width 60 - 70 - 85 - ns
tweH Write Command Hold Time 60 | 10,000 70 | 10,000 85 | 10,000 ns
towe Write Command to CE Lead Time 60 | 10,000 70 | 10,000 85 | 10,000 ns
tosw Data Set-Up Time from R/'W 30 - 35 - 45 - ns 10
tpsc Data Set-Up Time from CE 30 - 35 - 45 - ns 10
touw Data Hold Time from R/W 0 - 0 - 0 - ns 10
toHe Data Hold Time from CE 0 - 0 - 0 - ns 10
tasc Address Set-Up Time 0 - 0 - 0 - ns 1
taHC Address Hold Time 20 - 25 - 30 - ns 1
tRHC RFSH Command Hold Time 15 - 15 - 15 - ns
tec Auto Refresh Cycle Time 130 - 160 - 190 - ns
trReD RFSH Delay Time from CE 40 - 50 - 60 - ns
trap RFSH Pulse Width (Auto Refresh) 30 8,000 30 8,000 30 8,000 ns 12
tep RFSH Precharge Time 30 - 30 - 30 - ns 12
teas RFSH Pulse Width (Self Refresh) 8,000 - 8,000 - 8,000 - ns 12
tens (Csi::ﬂ:{r:';‘f from RFSH 60| - 190 | - 2s| - ns 12
tRer Refresh Period (512 cycle, AO~AB) - 8 - 8 - 8 ms
ty Transition Time (Rise and Fall) 3 50 3 50 3 50 ns

A-42



TC518128AFW/AFWL-80
TC518128AFW/AFWL-10
TC518128AFW/AFWL-12

NOTES:

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) Ippo depends on cycle rate.
4) Ippo depends on output loading. Specified values are obtained with the output open.

5) An initial pause of 100ps with high CEI or low CEZ2 is required after power-up, before proper
device operation is achieved.

6) AC measurements asuume tp = 5ns.

7) Timing reference level

Input Level : Vi = 2.6V 26V -

Vi = 0.6V INPUT v 28y
Input Reference Level : Vi = 2.4V ]

OUTPUT &2y

ViL = 0.8V 08¢

Output Reference Level: Vou= 2.2V INPUT REFERENCE  OUTPUT REFERENCE
LEVEL LEVEL
VoL = 0.8V

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

9) tcuz, tonz, twnz 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 R/-W or CEI rising edge and CE2 falling
edge. Therefore the input data must be valid during set-up time (tpsw or tpsc) and hold time
(tpuw or tpHC).

11) All address inputs are latched at the falling edge of CEI 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 RFSH pulse width under
the condition of CE1 = Viy or CE2 = V|L.
Auto refresh: RFSH pulse width = tpap(max.)
Self refresh : RFSH pulse width Z tpas(min,)
The timing parameter (tgrg) must be kept for proper device operation in the following conditions.
® after self refresh
¢ in case of “RFSH” = “L" after power-up

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

—  Vin_ Vi —
<3 IS ar

v < v .
o o i
2y, = 7 CE2 oy, =

1]
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TC518128AFW/AFWL-80
TC518128AFW/AFWL-10
TC518128AFW/AFWL-12

TIMING WAVEFORMS
READ CYCLE

ipc

A tce .
Vi = < > Y
CET V:’: - / \-t Z
Vin = Vi
2y _ 5 ‘( \_,
ASC 1

AD~ A6 ‘6::« m ADDRESS »%///////////////////////////////////////////
% N, /4
AW z:r _ /-j ; e J® oz j E:k_
VO 1~1/08 xgr: e L toz @g paraon i ;:;
w1 A : AR
WRITE CYCLE-1 (OF Fix High) w |
B o S— T
CE2 x:f : ./ [ . ‘-\" /-—
OF \\;::_‘ : /’F < » S towt > > a
= \ = A ]
~1/08 ™ _ L B N DATA-IN -ileg ltRFD
w L Jee A

V) : bon't care

Note: The device can be operated with cycling “CEL” (or CE2) pin only, provided that
“CE2" (or “CEI") is connected to Vi (or ViL) level.
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WRITE CYCLE -2 (OE Clock)

tre N|

w7 - gl
CE2 z:’: A N
—ASC_14—p) |« L > |
-~ N~ M
e 3 i iy
tres ] |« twen < > fow >
Vin = —twp__
W v — f \—r ;/
tm‘ ton = ™ DHE,
Vin — y N. hY
l—|N Vi — <7 !DATA-IN 2 p
VO1~1108 Lt tonz tWHE
L our Vor— 777777 77
VoL . . N2z K222 .///// W, e
Ny —— — N
WRITE CYCLE -3 (OE'Fix Low) .
ww_/ N\ ¢/
ce2 z:’: _ \ Z‘ N /
v 4>

towt R

toHe,

z
=
F
[
.
2
b}
>
3
Ny
N

V01~1/08 -tz y

L our Vou— NNl
VoL— N2 //////// :

L__tee

w L e N

: Don't care

Note: The device can be operated with cycling “CE1"” (or CE2) pin only, provided that
“CE2 " (or “CE1") is connected to Viy (or ViL) level,
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TC518128AFW/AFWL-80
TC518128AFW/AFWL-10
TC518128AFW/AFWL-12

READ MODIFY WRITE CYCLE

trmw

tce

A\ 4

Vi4
CET Vi

~ /7 N
— N/

Vin
CE2 v,

/

NT 4

tanc

N

WA

Viy v

>

DDRESS

N

Y.

4

/

Y

—— WL |

NA

N2

>
Ly
Z

tosw

onw,,

psc

<

-+
DATA - IN

lcea wHz, 3

1 1,

<

DATA-OUT

Z twiz

tRHC

”

taz

J
' -

A NA

tep

N\

N

CE ONLY REFRESH

tre

Vin

'y

te

ww__ /N

Vi

Vin

CE2

SN Y

tanc

r

<

Vin

A0~ AB "

ADDRESS

b

toos ]

K i

200 o
< >

Vin

GE Vi

——/,

<
X

Y

P

(.

treH

Vin =

= =

RW

OPEN

[

Von—
WO1~1O8 y ' _°

trRs

_RHC

R

trep

<

<
b

<

<

YAY

RFSH Vin =
Vi —

/

\

dv v

X

AN

Note,: A9 ~ A16 = Don't care

: Don't care

Note: The device can be operated with cycling “CEIL” (or CE2) pin only, provided that
“CE2” (or “CEI") is connected to Vi (or ViL) level.
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l

RFSH AUTQO REFRESH

@ N/ /X
NOTE : t;% R/W, A0~A16 = Don’t care V/Z}: Don't care

SELF REFRESH
ViH—
CET
V™ /

CE2

@ V)

e A\ . /J—t——_

RFSH \\//':: / .t N \[ " JZ \__
NOTE : DT_: R/W, A0~A16 = Don’t care W) Don't care
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OUTLINE DRAWINGS
(SOP32-P-525)

BT :mm

=F
10.70.2
14.13+0.3

(s2smi1)

!
0.19+0.1 2.4%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 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 v(ord X 8bit)
® Fast Access Time and Low Power Dissipation ® Single Power Supply: §V110%
TC518128AFW Family ® Data Retention Supply Voltage: 3.0V ~ 5.5V

“ 0 T Tz |® Auto refresh uses an internal counter.
- o Self refresh uses an internal timer.
tea CE Access Time 80ns 100ns 12005 14 A1) inputs and outputs : TTL compatible
toea OE Access Time 35ns 40ns 50ns |4 512 refresh cycle/8ms
tac Cycle Time 130ns | 160ns | _190ns }o pin Compatible: 1M SRAM (JEDEC)
Power Dissipation 385mW | 330mW | 275mW |4 Logic Compatible: SRAM R/W Pin
5.5V 200pA o 32 Pin Standard Plastic 525 mil SOP
Self Refresh Current 3.0V 100pA
PIN CONNECTION: BLOCK DIAGRAM
(TOP VIEW)
RSAT ~ 32fvoeo
A1602 31PA1S Voo GND A
A1403 30[)ce2 8 COLUMN
A12(ja 29 IRwW 1 1 v DECODER -
A7lls 28[A13 Lt ] > 25 3
A6(l6 27[)A8 - 8 SENSE AMP. |4 e
e AL e sy | oo MM EHES
- \
A;ES zaab‘z M'zssxs m ’g‘é | T
Axl10 23110 R ! -
A1t 22 [ICET AB0 E;> ADDRESS ) R = [T°
A0lf12 21{lvos BUFFER (9) [IT'1 8 [ S
S MEMORY -
o113 20 Jvo7 v ARRAY -
o014 19 flvo6 I" a |52 il S
vo3lj1s 18 [Jvos REFRESH g x x t :
-
GND[16 17 [lvo4 COUNTER(9) 12 E¥ 8 8‘ 3
PIN NAMES T <«
A0~ A16 | Address Inputs L : ;
- TETo>| cLock L[ Rerresn || RerresH o@
RIW
Read/Write Control Input x| GENERATOR = CONTROLLER | | TIMER
OF Output Enable Input CE2 |—> et
RFSH Refresh Input RFSHo——
CET, CE2 | Chip Enable Inputs O o j )
1101 ~ /08 | Data Inputs/ Outputs | j_j
Voo Power W
GND Ground
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TC518128AFWL-80LV, TC518128AFWL—-10LV
TC518128AFWL-12LV

FUNCTION LOGIC

are “IN”, and at the other condition, the address input are
« High Impedance

ABSOLUTE MAXIMUM RATINGS

“xn

CET CE2 [o]:4 RW RFSH A0O~A16 | /O1~8 CONDITION

L H L H H v* ouT Read
L H * L H v* IN Write
L H H H H v* HZ CE only Refresh
H * * * L * HZ. Auto/Self Refresh
* L * * L * HZ Auto/Self Refresh
H * * * H * HZ Stand by
* L * * H * HZ Stand by

H - High Level Input (ViN = 6.5V ~ Vig min, )

L - Low Level Input (ViN = V], max, ~ =1.0V)

* .. Don't care (6.5V~ —=1.0V)

V* .. At CE1 falling edge (CE2 = H) or CE2 rising edge (CEI = L), all address inputs

SYMBOL ITEM RATING UNITS NOTE

Vin Input Voltage ~-1.0~7.0 v

Vour Output Voltage -1.0~7.0 v

Voo Power Supply Voltage ~-1.0~7.0 v

Torr Operating Temperature 0~70 °C .

Tst6 Storage Temperature -55~150 °C

TsoLDER Soldering Temperature + Time 260-10 °C-sec

Po Power Dissipation 600 mwW

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 \ 2

Vi Input Low Voltage -1.0 - 0.8 \'4
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TC518128AFWL—-80LV, TC518128AFWL-10LV
TC518128AFWL-12LV

D.C. ELECTRICAL CHARACTERISTICS (Vpp =5V * 10%, Ta = 0~70°C)

SYmMBOL PARAMETER PERIOD | MIN. | TYP. | MAX. | UNITS NOTES
Operating Current 130ns - 50 70
Ippo (Average Power Supply Operating Current) 160ns - 40 60 mA 3,4
CET, CE2, Address cycling: tgc = tgc min. 190ns - 35 50

Standby Current, CET = V) or CE2 = V),
lopss RESH = Vi -
Standby Current, TET = Vpp - 0.2V or CE2 = 0.2V

. - 2
0052 | RESH = Vpp - 0.2 100 1200 | pA

Self Refresh Current, CET =V)y or CE2 = V.

loort | RFSH = vy, S R B
Self Refresh Current, CE1 = Vpp - 0.2V or CE2 = 0.2V
*loor2 | mrer - 0.2v - 100 | 200 BA

| Input Leakage Current 10 10 pA
1w OV S ViN S Vpp, All other Inputs not under test = 0V

Output Leakage Current
Jdow Output Disable (CET = Vjy or CE2 = Vy or OF = Vjy or RW=V), | =10 - 10 pA
0V S Voutr= Voo

Output High Level

v 24 - - v
O | llow = -5mA)
Output Low Level
v - - 0.4 v
o (loL = 4.2mA)

Note*) In standby mode and self refresh with CEI 2 Vpp — 0.2V, these specification limits
are guaranteed under the condition of CE2 = Vpp — 0.2V, or CE2 S 0.2V.

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

SYMBOL PARAMETER MIN. MAX. UNIT
Cy Input Capacitance (A0~ A16) - 5 pF
C; Input Capacitance (CET, CE2, OF, R/W, RFSH) - 7 pF
Cio Input/ Output Capacitance - 7 pF

Note) This parameter is periodically sampled and is not 100% tested.
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TC518128AFWL—-80LV, TC518128AFWL-10LV
TC518128AFWL-12LV

ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS

(Vpp = 5V*10%, Ta= 0~70°C) (NOTES: 5, 6, 7, 8)

-80 -10 -12
SYMBOL PARAMETER i T wax T v T max 1 v T MAx. UNITS | NOTES
tRe Random Read, Write Cycle Time 130 - 160 - 190 - ns
| thmw Read Modify Write Cycle Time 195 - 235 - 280 - ns
tcg CE Pulse Width 80 | 10,000 100 | 10,000 120 | 10,000 ns 13
tp CE Precharge Time 40 - 50 - 60 - ns
tcea CE Access Time - 80 - 100 - 120 ns
toea OF Access Time - 35 - 40 - 50 ns
toz CE to Output in Low-Z 30 - 30 - 30 - ns
toLz O to Outputin Low-Z 0 - 0 - 0 - ns
twiLz QOutput Active from End of Write 0 - 0 - 0 - ns
tcHz Chip Disable to Output in High-Z 0 25 0 30 0 35 ns
tonz O Disable to Output in High-Z 0 25 0 30 0 35| ns
twHz Write Enable to Outputin High-Z 0 25 0 30 0 35 ns
tops OE Output Disable Set-Up Time 0 - 0 - 0 - ns
t‘oou ‘OF Output Disable Hold Time 10 - 10 - 10 - ns
tres Read Command Set-Up Time 0 - 0 - 0 - ns
tReH Read Command Hold Time 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
towt Write Command to CE Lead Time 60 | 10,000 70 | 10,000 85 | 10,000 ns
tosw Data Set-Up Time from R/W 30 - 35 - 45 - ns 10
tpsc Data Set-Up Time from CE 30 - 35 - 45 - ns 10
oUW Data Hold Time from R/'W - - - ns 10
toHe Data Hold Time from CE" - - 0 - ns 10
tasc Address Set-Up Time - - 0 - ns "
tAHC Address Hold Time 20 - 25 - 30 - ns 1
tRHC RFSH Command Hold Time 15 - 15 - 15 - ns
trc Auto Refresh Cycle Time 130 - 160 - 190 - ns
trRFD RFSH Delay Time from CE 40 - 50 - 60 - ns
teap RFSH Pulse Width (Auto Refresh) 30 8,000 30 8,000 30 8,000 ns 12
tep RFSH Precharge Time 30 - 30 - 30 - ns 12
tras RFSH Pulse Width (Self Refresh) 8,000 - 8,000 - 8,000 - ns 12
teas f:e:ie’::{r:::‘)e from RFSH 60| - 19| - 25| - ns 12
| trer 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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TC518128AFWL-80LV, TC518128AFWL-10LV
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NOTES:

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) Ippo depends on cycle rate.
4) Ippo depends on output loading. Specified values are obtained with the output open.

5) An initial pause of 100us with high CEIL 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 : VIH = 2.6V 26V o
ViL = 0.6V INPUT v ) &5

Input Reference Level : Viy = 2.4V —
ViL = 0.8V OUTPUT LLy

Output Reference Level: Voy= 2.2V INPUT REFERENCE ~ OUTPUT REFERENCE
VoL = 0.8V 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 R/-W or CEl rising edge and CE2 falling
edge. Therefore the input data must be valid during set-up time (tpsw or tpsc) and hold time
(tpHwW or tpHC).

11) All address inputs are latched at the falling edge of CEI 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 RFSH pulse width under
the condition of CE1 = Viy or CE2 = VJL.
Auto refresh: RFSH pulse width = tpap(max.)
Self refresh : RFSH pulse width 2 tpas(min.)
The timing parameter (tygrs) must be kept for proper device operation in the following conditions.
® after self refresh 1
¢ in case of “RFSH"” = “L” after power-up |

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

Vin — ViH —
TET vy = [SL R —

v L v <t
H o = H
€2 oy T 7 ez oy, =

(1]
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TC518128AFWL—-80LV, TC518128AFWL-10LV
TC518128AFWL-12LV

DATA RETENTION CHARACTERISTICS (Ta = 0~70°C)

SYMBOL PARAMETER MIN. TYP. MAX. UNIT
Vo Data Retention Supply Voltage 3.0 - 5.5 v
Vpu = 3.0V - 40 100 BA
Ipor2 Self Refresh Current
VDH = 5.5V - 100 200 M
tR Recovery Time 5 - - ms

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

Voo
4.5V

Vou
Voo

GND

Vin

GND

Vi

0
m
pry

ViL

GND .

or

Vin

CE2 Vi

GND

h

N T /R

DATA RETENTION MODE

trep

Ons min.

S0.2v

tR

ters

ZVpp - 0.2V

CE2 2 Vpp - 0.2V or CE2 S 0.2V

s0.2v

(Note)e OE, R/W , AO~A16= Don’t care
° Ippr1 is applied in RF\-Sﬁ."—"vlll max. » CEl:VIH min, » CE2=VIL, max,

° At any state but Data Retention Mode, Auto Refresh or CE Only Refresh with 512cycle /8ms
is required.

CETz Voo - 0.2V or CETs 0.2v
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TC518128AFWL-80LV, TC518128AFWL-10LV
TC518128AFWL-12LV

TIMING WAVEFORMS
READ CYCLE

tac »
tce >

ww___/ N g N
) ::::: \ / ) \ /_—

Vig = b +
Ot ViL — \-x /

V",‘ — -+ K =
HZ
RW ViL — / tcea L g toHz :c_.t L—

4———‘9&_—;‘ <
e Y T
1/01~1/08 DATA-OUT
VoL— tRHC . touz N ke t::'
RS 1l teg . L <3| o

+>l< > f—>

Vin — £ w X y R
RRH v — [re——N\ VAL

WRITE CYCLE-1 (OF Fix High)

o U ::j—‘i‘ 7= N
e " :1__,2[ . I £ —

A0~ A16 \\;:f :%/%gé i ;DDRESS '
- z:: :_——/_; ) A tweH — > -‘R———
e N

PA

Vig — = = 3
RESH v, [N /N

) : pon't care

Note: The device can be operated with cycling “CE1"” (or CE2) pin only, provided that
“CE2” (or “CE1") is connected to Vig (or Vi) level.
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TC518128AFWL—-80LV, TC518128AFWL—-10LV

TC518128AFWL-12LV

WRITE CYCLE -2 (OF Clock)

tac N
tce N
Vi — <
ol VxL'—: : \-[
Vi = y
CE2 y, _ \ %

D0

2
o W / N
tRes s twen < > — >
- / N |
tm:__. m B touc=
' , )
-~ <22 o
mli " Vou- 1 & s
out VoL — ¢ T,
RS, | tRHC RED : tep
LNy s 3‘\ /N
WRITE CYCLE -3 (OE Fix Low) .
. RC R
Vi = K < tee »
E v, ; \T‘ /] N
cE2 z:’: _ \ U . N 4
1, <> |« AHC »
4
A0~ at6 ' wokess M
AV
tacs . twen e = tow >
w7 N
tM toH! = > ‘tonc:
N {oatan P -3
101~108 - <<taz o Ly - ;
L e Vor ) ( 3;7///////////////////// 5
OUT yoo 4 K /// T,
s |t [ . ¥
w T :‘\ N
: Don't care

Note: The device can be operated with cycling “CE1” (or CE2) pin only, provided that

“CE2 " (or “CEI") is connected to Viy (or Vi) level.
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TC518128AFWL—80LV, TC518128AFWL-10LV
TC518128AFWL—-12LV

READ MODIFY WRITE CYCLE

trRmw

Vin
CET ViL

=/ N

e

N

i

CE2 \\;n _ 5__“‘. Z“ o -
w- x5 " 000K oo Y0000
A T
Vi — tosw_<—:t-f:5vf:.§4___gum_
uc[;:qos - <« ‘CE{‘“ | n <HLy Y DAFVZLIIN s
—our g | DATA-OUT
oL s ;‘Almt%_;’%. K :%%L
RSy i k R

CE ONLY REFRESH

@ 7 A
ce2 \\2:' _ é_;m i ‘(‘ we_, N /_
T o
W v::_

T fem X N

Note : A9~A16 = Don't care

: Don't care

Note: The device can be operated with cycling “CEL"” (or CE2) pin only, provided that

“CE2"(or “CEI") is

connected to Viy (or ViL) level.
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TC518128AFWL—-80LV, TC518128AFWL-10LV

TC518128AFWL-12LV

RFSH AUTO REFRESH

Vig—

V™

Vie—

v
11o1~y08  Of—

NOTE : OE, R/W, A0~A16 = Don’t care

SELF REFRESH

Vin—
V™

b

»l I
> €

3| €
Lg

OPEN

H_
1101~1/08

L—

NOTE : OE, R/W, A0~A16 = Don't care

f \
\ N

V/: Don’t care
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TC518128AFWL—-80LV, TC518128AFWL-10LV
TC518128AFWL-12LV

Ibor2 Vpp Characteristics

(wA) Ta= 25°C
Typ. a=
100 [~
50
0 | | | |
2 3 4 5 & (V)
Vop
Iopr2 Temp. Characteristics
(pA)
Typ. Vpo= 3V
80 |~
60 |-
40 {-
20 1 1 1
0 25 . 70 (°C)
Ta
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TC518128AFWL—-80LV, TC518128AFWL-10LV
TC518128AFWL-12LV

Battery Back Up applicable example

25A1015

% JF Di
10000 R P
- 10uF
Voo - . 474F
0. -

System

500Q

-3

8

Hl

I
[EEEEENEN)

25C1815

<
= 20000 6ND

777

*1: Ceramic condenser
*2: Tantalum condenser

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

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—10LV
TC518128AFWL—-12LV

OUTLINE DRAWINGS

(SOP32-P-525)
HErimm

20.6%0.2

D RaaRRRRRIRRRE T o7

=
10.720.2
14,13+ 0.3

=

1
0.19%0.1 2.4+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 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
Family 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 DIP. 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 8bit) e Single Power Supply: 5V110%
® Fast Access Time and Low Power Dissipation ® Auto refresh uses an internal counter.
TC518129AP Family o Self refresh uses an internal timer.
80 70 12 o All inputs and outputs : TTL compatible
__ N . .
teen CE Access Time 8ons | 100ns | 120ns | o glszs::’g‘:sg s;’gll: /lssn?:aﬂable
1QEAUEACCQSS Time 35ns 40ns 50ns e Pin Compaﬁble’ 1M SRAM (JEDEC)
tpc Cycle Time 130ns 160ns 190ns | o Logic Compatible: SRAM R/W Pin
Power Dissipation 385mW | 330mW | 275mW | ¢ 32 Pin Standard Plastic PKG
Self Refresh Current 1MA/200pA (- L) AP/APL 600 mil DIP
ASP/ASPL 300 mil DIP
AF/AFL 450 mil SOP
PIN CONNECTION BLOCK DIAGRAM
TOP VIEW)
ReRr 7 32fveo
A16[]2 31[A15 Vpp GND A
A14l3 30 gCS 8 ) COLUMN
A12la 29 IR'W x 1 DECODER -
AZES » %Aw COLUMN ) Cﬂ
Abll6 27 [1Aa8 8 SENSE AMP. |4 2~
A5E7 26 %AQ A169 |8 1 Rts) vo cate (¥ & —x
Adlls 25 1A - |
Alls 24 J0¢ W 256xs it ]
A]10 23[1A10 oW N = Ow
AN 22[ICE A8-0 [9 ) ADDRESS 1 s BEF i
A0ll12 21lvos BUFFER (9) (I 'l § [
1101013 20 Jvo7 v} MEMORY
¥02Adj14 19 V06 r “o" 512 5]2AR§?6Y 8 ;A
Yoaie tapucs e B Rl NNES
COUNTER(9) "2 EE 8) 3 [3 |
PIN NAMES T ,‘_t.t
A0~ A16 | Address Inputs <S
RW Read / Write Control Input CE o> cLock ':'-J.JL REFRESH > REFRESH ki
o»| GENERATOR CONTROLLER TIMER
OF Output Enable Input o I——>
RFSH Refresh Input RFSHo——
(<3 Chip select Input OF o j )
1/01,~1/108 | Data Inputs/Qutputs
Voo Power W °—_D
GND Ground
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TC518129AP/ASP/AF/APL/ASPL/AFL-80
TC518129AP/ASP/AF/APL/ASPL/AFL-10
TC518129AP/ASP/AF/APL/ASPL/AFL-12

FUNCTION LOGIC

CE cs OF RIW RFSH | AO~A16 | VO1~8 CONDITION
{ H L H H v* ouT Read
] H * L H v* IN Write
] H H H H \Ad HZ CE only Refresh
L L * * * * HZ CS standby
H " * * L * HZ Auto/Self Refresh
H ~ * * H " HZ Stand by
H . High Level Input (ViN = 6.5V ~ Viy min. )
L -+« Low Level Input (VIN = VL, max, ~ -1.0V)
* . Don’t care (6.5V~ —=1.0V)
V* ... At CE falling edge, all address inputs are “IN ", and at the other condition, the

address input are “*”,
HZ . HighImpedance

ABSOLUTE MAXIMUM RATINGS

SYMBOL ITEM RATING UNITS NOTE
Vin Input Voltage -1.0~7.0 \

Vour Output Voltage ~-1.0~7.0 \

Vpo Power Supply Voltage -1.0~7.0 Vv

Toer Operating Temperature 0~70 °c .
Tstg Storage Temperature -55~150 °C

TsOLDER Soldering Temperature * Time 260-10 °C-sec

Po Power Dissipation 600 mw

lour 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 \"

Vi Input High Voltage 24 - 6.5 \ 2
Vi Input Low Voltage -1.0 - 0.8 \")
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TC518129AP/ASP/AF/APL/ASPL/AFL-80
TC518129AP/ASP/AF/APL/ASPL/AFL-10
TC518129AP/ASP/AF/APL/ASPL/AFL-12

D.C. ELECTRICAL CHARACTERISTICS (Vpp =5V £ 10%, Ta=0~70°C)

SYMBOL PARAMETER PERIOD | MIN. | TYP. | MAX. | UNITS NOTES
Operating Current 130ns - 50 70
Ipoo (Average Power Supply Operating Current) 160ns - 40 60 mA 3,4
CE, Address cycling: tpc = tge min. 190ns - 35 50
Standby Current TC518129AP/ASP/AF - - 2
loost | CE=Viy mA
RFSH = Vi TCS18129APL/ASPUAFL - - 1
Standby Current TC518129AP/ASP/AF - - 1 mA
Ioosz CE= VOD - 0.2v
RFSH = Vpp = 0.2V TC518129APUASPUAFL - 100 | 200 pA
Self Refresh Current TC518129AP/ASPIAF - - 2
loorr | CE =Viy mA
RFSH = V. TC518129APL/ASPUAFL - - 1
Self Refresh Current TC518129AP/ASP/AF - - 1 mA
lppr2 CE = Vop - 0.2V
RFSH = 0.2V TC518129APUASPUAFL - 100 | 200 | pA
Input Leakage Current I
! -1 - 10
" 0V S Vin S Vpp, All other Inputs not under test = 0V 0 A
Output Leakage Current
low Output Disable (EE = Vi or OE = Vin or RIW=Vy), -10 - 10 HA
OV S VourS Vpp
Output High L
Vo utput High Level 24 _ - v
lon = = 5mA
Vo Output Low Level _ _ 0.4 v |
loL = 4.2mA i
CAPACITANCE (Vpp = 5V, f = 1MHz, Ta = 25°C)
SYMBOL PARAMETER MIN. MAX. UNIT
Ciy Input Capacitance (A0~ A16) - 5 pF
Ci2 Input Capacitance (CE, CS, OF, R/W, RFSH) - 7 pF
Cio Input/ Output Capacitance - 7 pF

Note) This parameter is periodically sampled and is not 100% tested.
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TC518129AP/ASP/AF/APL/ASPL/AFL—-80
TC518129AP/ASP/AF/APL/ASPL/AFL-10
TC518129AP/ASP/AF/APL/ASPL/AFL-12

ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS
(Vpp = 5V*10%, Ta= 0~70°C) (NOTES: 5, 6, 7, 8)

-80 -10 -12

SYMBOL PARAMETER N T A v T max | v T max. UNITS | NOTES
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 13
tp CE Precharge Time 40 - 50 - 60 - ns

teea | CEAccess Time - 8o | - 100 | - 120 | ns

toea OF Access Time - 35 - 40 - 50 ns

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

toLz OE to Output in Low-2Z 0 - 0 - 0 - ns

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

tenz 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

twiz | Write Enable to Output in High-2 0 25 0 30 0 35| ns

tops OF Output Disable Set-Up Time 0 - 0 - 0 - ns

tooH OF Output Disable Hold Time 10 - 10 - 10 - ns

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

tRCH: Read Cc;mmand 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

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

tosw Data Set-Up Time from R'W 30 - 35 - 45 - ns 10
tosc Data Set-Up Time from CE 0| - 5| - C4s| - ns 10
tonw Data Hold Time from R'W 0 - 0 - 0 - ns 10
toHe Data Hold Time from CE 0 - 0 - 0 - ns 10
tasc Address Set-Up Time 0 = 0 - 0 - ns 1
tAHC Address Hold Time 20 - 25 - 30 - ns "
taHC RFSH Command Hold Time 15 - 15 - 15 - ns

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

trFD RFSH Delay Time from CE 40 - 50 - 60 - ns

teap RFSH Pulse Width (Auto Refresh) 30 5,000 30 8,000 30 8,000 ns 12
tep RFSH Precharge Time 30 - 30 - 30 - ns 12
tras RFSH Pulse Width (Self Refresh) 8,000 - 8,000 - 8,000 - ns 12
tems (csiﬁe’::{r:;:‘)e from RFSH 60| - 19| - 25| - ns 12
tRer Refresh Period (512 cycle, AO~AB) - 8 - 8 - 8 ms

ty Transition Time (Rise and Fall) 3 50 3 50 3 50 ns
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TC518129AP/ASP/AF/APL/ASPL/AFL-80
TC518129AP/ASP/AF/APL/ASPL/AFL-10
TC518129AP/ASP/AF/APL/ASPL/AFL-12

NOTES:

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) Ippo depends on cycle rate.
4) Ippo 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 t; = 5ns.

7) Timing reference level

Input Level : Vig=2.6V 2.6V —
Vi, = 0.6V INPUT v XFML
Input Reference Level : Viy = 24V 1
ViL = 0.8V OUTPUT i
Output Reference Level: Vo= 2.2V INPUT REFERENCE  OUTPUT REFERENCE J
LEVEL LEVEL ‘
VoL = 0.8V ‘

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 R/W or CE rising edge. Therefore the
input data must be valid during set-up time (tpsw or tpsc) and hold time (tpHw or tpHC).

11) All address inputs are latched at the falling edge of CE. Therefore all address inputs must be
valid during tasc and tanc.

12) Two refresh operation - auto refresh and self refresh are defined by the RFSH pulse width under
the condition of CE = Viy.
Auto refresh: RFSH pulse width = tpap(max.)
Self refresh : RFSH pulse width 2 tpag(min.)
The timing parameter (tgzrg) must be kept for proper device operation in the following conditions.
o after self refresh
@ in case of “RFSH” =“L" after power-up
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TC518129AP/ASP/AF/APL/ASPL/AFL—-80
TC518129AP/ASP/AF/APL/ASPL/AFL-10
TC518129AP/ASP/AF/APL/ASPL/AFL-12

TIMING WAVEFORMS

READ CYCLE

Vi — X[
R

Vin
cs ViL
ASC .
Vin
A0~ A16

T oy, _

tcss

tpe
t

tAHC

ADDRESS

»l
F‘-’-_——H'&—

7
‘_m'—f
X i

b4

of x:f: N /|
R S = —
R R 0
S\ /X
WRITE CYCLE-1 (OE Fix High) .
N S | )
5t ==
A0~ Al6 x;’: Wi‘ : ADDRESS |
R | S———— N
o Y N—™ i
Y, S N X
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TC518129AP/ASP/AF/APL/ASPL/AFL-80
TC518129AP/ASP/AF/APL/ASPL/AFL-10
TC518129AP/ASP/AF/APL/ASPL/AFL-12

WRITE CYCLE-2 (OE Clock)

< tre o
Vin = 7 ‘\< tce » 2 :
e ViL — tcss -~ Z \
ViH
—tasC gyl |tAHC

v~ v T K

N

— Viu -~ ] b
OF vy, _ /| \
< tow
tres | |« twen <
Vi — /‘ L twe |F
RW vy \-t 1—/ r
< s
tpsw| toH LDHE,,
Vi — L X
"—IN Vil pure DATA-IN .
—_ ) 4
#01~1/08 -tz <onz W w2 oL Tt
Von— 7
L—our v
oL—

A

(LERS ), tRHC

V|H— ¥ N
WL Je—m N

WRITE CYCLE -3 (OE Fix Low)

a5

: Don't care

7
s M ;
A0~ AT6 woress X
o
trcs | le tweH | 5 tewt
w oy / e
tosw ¢ | [ton o qtonc: ‘
N 51{' ) — X ;)ATA-IN
T vou- T ) T,
VoL ) //////////////////z' L
Ry SN X
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TC518129AP/ASP/AF/APL/ASPL/AFL-80
TC518129AP/ASP/AF/APL/ASPL/AFL-10
TC518129AP/ASP/AF/APL/ASPL/AFL—-12

READ MODIFY WRITE CYCLE

trmw

N

e nl Y L.
« 2 ) ||—=—pm0mrm
wo- x5 1 00K ' L
o N il
S N
osw fiquﬂ,'! I  touc_
|/0‘7~:/‘1)8 z:: : * « tm:osnn . to{wm~ g DA;:\V:L;N g }
L our 32:‘_—_ R ‘;‘L@ DATA - OUT @—%;P——
T, T I
CE ONLY REFRESH e |
a H‘i: 5 i 71\_
D ||
A0~ a8 WS woress X
—005 s <«
o gy Z_Tf ; _ﬂ\___
wol A N
S == R

NOTE : A9~ A16 = Don't care,
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TC518129AP/ASP/AF/APL/ASPL/AFL-80
TC518129AP/ASP/AF/APL/ASPL/AFL-10
TC518129AP/ASP/AF/APL/ASPL/AFL-12

RFSH AUTO REFRESH

@ /

tec . trc ' ;t;;;;

_ - trfD
< tep tep
Y t . trap
Vin = d (- X
RFSH y, _ j N l/ N /A N
Von —
1/O1~1/08
VoL OPEN
7 . .
NOTE : CS, OF, /W, A0 ~ A16 = Don't care /7] : Don't care

SELF REFRESH

_tRHC

tep ’\I teas N r__.ms_.‘

Von —
10 1~1/08
Vor OPEN
NOTE : CS, OF, RMW, A0~ A16 = Don't care V4 : pon't care

CS STANDBY MODE

tre

Vi =\ k¢ e

TE v, _ N \

te
< tesn
Vi =
S v, \l /

Vo1~1/08 VOH OPEN
VoL —

NOTE : OF, R\W, A0~ A16 = Don't care % : Don't care
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TC518129AP/ASP/AF/APL/ASPL/AFL—-80
TC518129AP/ASP/AF/APL/ASPL/AFL-10
TC518129AP/ASP/AF/APL/ASPL/AFL—-12

OUTLINE DRAWINGS
(DIP32-P-600)

UNIT: mm
\ L)
(2]
32 17 =] 7
o 1 e 1 o T oo o oo O e e O e o Y s s O o Y o W s | / o
N
o
) +
°
<t
[
1 16
42.0+0.2 %
B 0.1
0.252g0s

1.4£0.1 0.5£0.1

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

SIMIN|| 3.5%0
4.5+0.3
3.54+0.3

0

1.95TYP

2.54

These outline drawings apply to:
TC518129AP-80, TC518129APL-80

TC518129AP-10, TC518129APL-10
TC518129AP-12, TC518129APL-12
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TC518129AP/ASP/AF/APL/ASPL/AFL-80
TC518129AP/ASP/AF/APL/ASPL/AFL-10
TC518129AP/ASP/AF/APL/ASPL/AFL-12

OUTLINE DRAWINGS
(DIP32-P-300)

UNIT : mm
-
wn
32 17 -
hhhhhhhhhhhhhhhh -7 !
~N o
o ~
+.
™ ~
o~
m
240, ; 0.1
_,H.___‘ b 0.25 g5
T e A
-
Y .
o
+
-
0.95 TYP ™
——1

[¢]2025®@)]

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-10, TC518129ASPL-10
TC518129ASP-12, TC518129ASPL-12
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TC5181 29AP/ASP/AF/APL/ASPL/AFL—86
TC518129AP/ASP/AF/APL/ASPL/AFL-10
TC518129AP/ASP/AF/APL/ASPL/AFL-12

OUTLINE DRAWINGS
(SOP32-P-450)

UNIT : mm

20.610.2

DnnRaaRRRRRRnRl T

=
8.8%+0.2
12.23£0.3
(asomit)

T3 LEREENTECER T

1
0.3520.1 [ 0.25®

0.775TYP  {1.27

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-10, TC518129AFL-10
TC518129AF-12, TC518129AFL-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 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
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
e Organization: 1M bit (131,072 word X 8bit) ¢ Single Power Supply: 5V110%
® Fast Access Time and Low Power Dissipation o Data Retention Supply Voltage: 3.0V ~ 5.6V
TC518129APL Family o Auto refresh is capable by internal counter.
“80 T 12 o Self refresh is capable by internal timer.

- ® Auto refresh uses an internal counter.
tcea CE Access Time 80ns | 100ns | 12005 | o Qelf refresh uses an internal timer.
toea OE Access Time 35ns 40ns 50ns ® 512 refresh cycle /8ms
tac Cycle Time 130ns 160ns 190ns | o Logic Compatible: SRAM R/W Pin
Power Dissipation 385mW | 330mW | 275mW | ¢ 32 Pin Standard Plastic PKG
Self Refresh Current | 5.5V 200pA APL 600 mil DIP

3.0V 100pA AFL 450 mil SOP
PIN CONNECTION BLOCK DIAGRAM
TOP VIEW)
migttq Y32 gvm,
A16{]2 31[JA1S V) GND A
Atdl3 30{lcs o 8 | COLUMN
Ar2ls 29 lRw 1 1 DECODER ,_
ATlls 28 %ma P 2% (:;-
Aéll6 27[1A8 8 SENSE AMP. 1 z2>
Asl7 26 [1a9 A8 2N 80RER (o) [< wo Gate  \§ & =%
Adllg 25{JA11 g e
Ao 2415€ 1l 2s6xs il <5
A2l10 23{]A10 oW A\ om
Al 22[)CE AB-0 ADDRESS 9} w 3 ]
A0l 12 21{1v08 BUFFER (9) [ g |
uo1l13 20 107 o MEMORY -
1102014 19 flvoe I" & [512]  ARRAY g
110315 18lvos A . | s12x256x8 )
GNDI]16 17[lvoa REFRESH g L 5
! COUNTER(9) [TTTY] € EE 8Y 3 [B
PIN NAMES '} <
A0~ A16 | Address Inputs &= Q_ L : ‘:‘;
o> CLOCK REFRESH —>| REFRESH O [7
RW___| Read/Write Control Input o GENERATOR CONTROLLER | | TIMER
OF Output Enable Input cs
RFSH Refresh Input RFSHo——
CE Chip Enable Input OE o | );
CS Chip select Input
1/01:~ /08 | Data Inputs/Outputs RW o———-jD
Voo Power

GND Ground
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FUNCTION LOGIC

CE [« (o] RW RFSH A0~A16 | 1/101~8 CONDITION
{ H L H H v* out Read
[ H * L H v IN Write
i H H H H v* HZ TE only Refresh
L L * * * * HZ CS standby
H * * * L * HZ Auto/Self Refresh
* * * H * HZ Stand by
H .. High Level Input (ViN = 6.5V ~ Vii{ min, )
L . Low Level Input (ViN = Vi, max, ~ -1.0V)
* . Don't care (6.5V-~ —-1.0V)
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
Vour Output Voltage ~-1.0~7.0 v
Voo Power Supply Voltage ~1.0~7.0 \
Torr Operating Temperature 0~70 °c .
Ts16 Storage Temperature -55~150 °C
TsoLDer Soldering Temperature  Time 26010 °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 \
Vin Input High Voltage 24 - 6.5 \ 2
' Input Low Voltage -1.0 - 0.8 v
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D.C. ELECTRICAL CHARACTERISTICS (Vpp =5V * 10%, Ta =0~70°C)

SYMBOL PARAMETER PERIOD MIN. | TYP. [ MAX. | UNITS NOTE
Operating Current 130ns - 50 10
lopo (Average Power Supply Operating Current) 160ns - 40 60 mA 3,4
CE, Address cycling: tac = tge min. 190ns - 35 50
Standby Current _ 1 mA

] —_— -
oS CE = VlH: mﬁ = V|H

Standby Current
| - | 100 | 200
002 | EF = vpp - 0.2V, RFSH = Vpp = 0.2V vA

| Self Refresh Current 1 mA
POFt | € =vyy, RFSHA = Vy

Self Refresh Current

look2 - 100 | 200
O0FZ | €E = Vpp - 0.2V, RF3H = 0.2V A

Input Leakage Current

-10 - 10
0V S V|y S Vpp, All other Inputs not under test = OV

hw

Output Leakage Current
lo Output Disable (CE = Vi or OF = V) or RW =Vy), -10 - 10 BA
0V S VourS Voo

Output High Level
Vou P . g 2.4 = - v
lon = = 5mA

v Output Low Level 04 v
ot loL = 4.2mA ’

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

SYMBOL PARAMETER MIN. - MAX. UNIT
Cn Input Capacitance (A0~ A16) - S pF
Ci2 Input Capacitance (CE, CS, OF, R/W, RFSH) - 7 pF
Cio Input/ Output Capacitance - 7 pF

Note) This parameter is periodically sampled and is not 100% tested.
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ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS
(Vop = 5V+10%, Ta= 0~70°C)(NOTES: 5, 6, 7, 8)

-80 -10 -12

SYMBOL PARAMETER i 1 wax T T viax T win T wax. UNITS | NOTES
tre Random Read, Write Cycle Time 130 - 160 - 190 - ns

trRmMw 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 OF Access Time - 35 - 40 - 50 ns

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

towz OE to Output in Low-Z 0 - 0 - 0 - ns

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

tCHz Chip Disable to Output in High-2 0 25 0 30 0 35 ns

toHz OE Disable to Output in High-2 0 25 0 30 0 35 ns

twHz Write Enable to Output in High-2 0 25 0 30 0 35 ns

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

tooH OE 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

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

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

tosw Data Set-Up Time from R'W 30 - 35 - 45 - ns 10
tosc Data Set-Up Time from CE 30 - 35 - 45 - ns 10
toHW Data Hold Time from R/'W 0 - 0 - 0 - ns 10
toHe Data Hold Time from CE 0 - 0 - 0 - ns 10
tasc Address Set-Up Time 0 - 0 - 0 - ns "
taAHC Address Hold Time 20 - 25 - 30 - ns 1"
tRHC RFSH Command Hold Time 15 - 15 - 15 - ns

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

reD RFSH Delay Time from CE 40 - 50 - 60 - ns

trap RFSH Pulse Width (Auto Refresh) 30 8,000 30 8,000 30 8,000 ns 12
tep RFSH Precharge Time 30 - 30 - 30 - ns 12
trAs RFSH Pulse Width (Self Refresh) 8,000 - 8,000 - 8,000 - ns 12
teas fiﬁi:::’:;’ from RFSH 60| - 90| - 2| - ns 12
tRef Refresh Period (512 cycle, AO~A8) - 8 - 8 - 8 ms

tr Transition Time (Rise and Fall) 3 50 3 50 3 S0 ns
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NOTES:

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) Ippo depends on cycle rate.
4) Ippo 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 t = 5ns.
7) Timing reference level
Input Level : Vi = 2.6V 26V

ViL = 0.6V INPUT 0.6V )"0.3“
Input Reference Level : Vin = 2.4V |
ViL = 0.8V OUTPUT ){:{3
Output Reference Level: Vo= 2.2V INPUT REFERENCE  OUTPUT REFERENCE
LEVEL LEVEL
VoL = 0.8V

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 R/W or CE rising edge. Therefore the
input data must be valid during set-up time (tpsw or tpsc) and hold time (tpHw or tpuc).

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 CE = Vij.
Auto refresh: RFSH pulse width = tpap (max.)
Self refresh : RFSH pulse width = tras(min.)
The timing parameter (tygrg) must be kept for proper device operation in the following conditions.
® after self refresh
e in case of “RFSH" = “L" after power-up
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DATA RETENTION CHARACTERISTICS (Ta = 0~70°C)

SymsoL PARAMETER MiIN. TYP. MAX. UNIT
Vou Data Retention Supply Voltage 3.0 - 5.5 \
Vph =3.0V - 40 100 pA
| Self Refresh Current
DDF2 Vph =5.5V - 100 200 pA
tR Recovery Time S - - mS

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

Voo x {

45 - ———— 5 ___________________ o -

VOH aimomm R N /R —————— .-
Voo OH

GND

DATA RETENTION MODE
tgep tegs
Vin
RFSH Ons min. R
$0.2v
GND
' \ &Vpp - 0.2V 4 ~

(Note)s CS, OF , /W, AO~A16= Don’t care
o Ippr1 is applied in RFSH=VIL max., CE=VIH min.

o 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

< tac f »
vy =L |¢ tee > }:ﬂ\-——
& ViL — tess | $L

< Y | N

t

ASC lH I

o~ . D008~ X
%y N A
T ETT— }____
¥01~108 ng: T = f%ﬂ DATA-OUT t:i____
D S /X

WRITE CYCLE-1 (OE Fix High)
tRC N|
Vi — T

<: tcp > |

M N y

T ViL — Ioss | >§ j-w
-1

< . 00000 ||—

1
A ey |—RHE

e e

tops tooH

OF \6'" - A . twen . "
L — / B o - \

Viy = < tywp N =

RW vy - \-k 1-;
t toHw
tosc < DW_p| |« <IN | touc
Vin {  DpataN hY
Vo1~108 y, ' - { ) F
teRs PN B PN tRHC tep ! <> trrD
<> > l«—>

Vi — = X r—x
RESA v, _ Jle—tee N VRN

: Don't care
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WRITE CYCLE -2 (OE Clock)

« TN _ I
w-us D e
o A N
thcs  twen < - tewt
o v / N
tosw [y | [ o Jlon
ch;: :/Nos ‘Jlf - I tmz oatan b |
o N Am;: %//&///5%/5 e
oyt Je— X \
WRITE CYCLE - 3 (OE Fix Low) e ‘
v :jj;’,%f , o N
. x:rW‘ = R,
" hes e, twen |« = tow >
g 7 N |
1 “Tton E— D
—nN - twimz DATA-IN - Ek
s U /Zm’w :\ : '\""
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READ MODIFY WRITE CYCLE

trmw |

ViH .._"—__—'—‘Y&< tce g ZFEK.——
CE Vit — ‘C‘ﬁ :I 4-‘

« W T | “f//////////////////////////////////// /
w~ s v 000 Alofaess //// ///
oE t N
w T \5
[ P o o L"
L our xz’:: o — AuL%( DATA - OUT B%—
e N
CE ONLY REFRESH
—_— ] :22 R *“"*"‘"ﬁ
w ‘m N /

Q

Q
<< << << <<
- I -~ I - I
[ l L.
~
i 1leNE
:LJ?
(] i
‘h“ Iﬂ“‘
4 4

"
AD‘DRESS >

A0~ A8 :

=
taew . \__
RV N |
S/ N |
|
Vor— :
1101~1/08 OPEN !
VoL — tep
ters | | tau T
Vin — Ft 3
RFSH v, _ fle—E—N\ / N
NOTE : A9~ A16 = Don't care, : Don't care
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RFSH AUTO REFRESH

L{7d

tec

o« P

tep

1 MITY AP
Vin = 3
RESH 1 _ 7' NV N Y N\
- Vox —
uo1~vos /O OPEN
NOTE : CS, O, R'W, A0 ~ A16 = Don't care
SELF REFRESH
— Vi — o {
E v —.___./
JRHC .
|« treD N
I tep . ¢ 1,
vV = X
W=
RFSH v, _ /1 \ [T N
vo1~uos VOH OPEN
Y

oL —

NOTE : CS, OF, R'W, A0~ A16 = Don't care

CS STANDBY MODE

tre

Vin — 3

e

[ Vit — \

t
tesH

(I S—

7

1101~1/08 VOH

NOTE : OF, /W, A0~ A16 = Don't care

OPEN

% : Don't care
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loorz Vpp Characteristics

(pA) o
Typ. Ta= 25°C
100 [~
50 =
0 I 1 I |
2 3 4 5 6 (V)
Vbp
lopg2 Temp. Characteristics
(pA)
Typ. Vpp = 3V
80 |~
60 |-
40 [~
20 1 1 1
] 25 70 (°c)
Ta
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Battery Back Up applicable example

25A1015

Voo o ' ' '
% bi
2p 1000Q *
3.9v ] Vv —t +
] oo p— y///4
. > 0.1uF -
5000 systemd ] - u
5000 Nicd - -
] X3 i - |- > System
L 3.6V - -
= 20009 25C1815 -
3 5 l GND B
777 fL 777 77

*1: Ceramic condenser
*2: Tantalum condenser

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

*2
10pF
~ 47uF

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)
UNIT: mm
N
32 17 == 7
o o o e e e O e e e e O e O e O e O s W s O . )

="
14.0+0.2
[=24]

L J W [ N I N S N N N G J N N f O (|

1 16

42.0%0.2

+0.2

4.5+0.3

3.5

1.95TYP

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

These outline drawings apply to:

TC518129APL —80LV
TC518129APL —~10LV
TC518129APL~12LV,
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OUTLINE DRAWINGS
(SOP32—-P—450)

UNIT : mm

20.6%0.2

npRaARARRRARLRd

Ny
8.8+0.2
12.23+0.3

—%F
]
el
i o
| o
]
T
11

RELLELI]

0.35+0.1 lq}{ 0.25® l

0.19%0.1

0.15 13:65%:

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-10, TC518129AFL-10
TC518129AF-12, TC518129AFL-12

A-88



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 read/write functionality, 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 8bit) ¢ Single Power Supply: 5V+10%
® Fast Access Time and Low Power Dissipation ® Auto refresh uses an internal counter.
TC518129AFW Family ® Self refresh uses an internal timer.
T T 12 o All inputs and outputs : TTL compatible
- o CS standby cycle is capable
Ti
tcea g_EE Access T.lme 80ns 100ns 120ns o 512 refresh cycle/8ms
oga OF Access Time Bns] d0ns| 051 o Logic Compatible: SRAM R/W Pin
trc Cycle Time 130ns 160ns 190ns | ¢ 32 Pin Standard Plastic PKG
Power Dissipation 385mW | 330mW | 275mW 525 mil SOP
Self Refresh Current 1mMAJ200pA (- L)
PIN CONNECTION BLOCK DIAGRAM
TOP VIEW)
—RF_S:E[I ~ 32[vpo
A16(}2 31JA1S V, GND A
A43 30fics o 8 COLUMN
A1§E4 29 JRW 1 I —| Decober ~
ATls 28 gA13 YT 2s [(F]
A6ll6 27 [JA8 8 SENSE AMP, Fd
i 26 1A9 A16-9 E’> ADDRESS vocaTE N H ~= ©
BUFFER (8) |« w 3
Adlls 25 DAY el
A3llo 24 o 2s6xs <5 2
A2l10 230A10 oW = am "
A;EH 22[JCE A8-0 E> ADDRESS ) wi 3 F o
A012 21 fjvos BUFFER (9) || 8 H N
o113 20 Jvo7 g MEMORY = >
vodj1a 19 Jvo6 . r o |s12 ARRAY =
103015 18 VoS : ; | 512%256x8 o
GNDfj16 17 flvos REFRESH g L 5
COUNTER(9) [TTT| = EFE [ 8) 3« l?
PIN NAMES I <[
A0~ A16 | Address Inputs - <5
. o>l CLOCK - REFRESH —>| REFRESH Qo
RIW Read/Write Control Input s o GENERATOR F— | CONTROLLER TIMER
OF Output Enable Input ’—> [
RFSH Refresh Input RFSHo——
CE Chip Enable Input OF j )
[« Chip select Input
/01 ~ /08 | Data Inputs/ Outputs RW o-——:D
Vpp Power
GND Ground




TC518129AFW/AFWL-80
TC518129AFW/AFWL-10
TC518129AFW/AFWL-12

FUNCTION LOGIC

3

“akn

address input are

«+ High Imbedance

ABSOLUTE MAXIMUM RATINGS

CE cs OF W RFSH | AO~A16 | VO1~8 CONDITION
L H L H H v+ out Read
L H * L H v* IN Write
L H H H H v* Hz CE only Refresh
L L * * ” * HZ CS standby
H * * * L * HZ Auto/Self Refresh
H * * * H * HZ Stand by
H .- High Level Input (ViN = 6.5V ~ VIg min. )
L . Low Level Input (ViN = V], max. ~ -1.0V)
* .« Don't care (6.5V~ —~1.0V)
V* .. At CE falling edge, all address inputs are “IN ", and at the other condition, the

SYMBOL ITEM RATING UNITS NOTE
Vin Input Voltage -1.0~7.0 \

Vour Output Voltage -1.0~7.0 v

Voo Power Supply Voltage ~1.0~7.0 v

Torr Operating Temperature 0~70 °c .
Tst16 Storage Temperature -55~150 °c

TsoLDER Soldering Temperature - Time 26010 °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

Vi Input High Voltage 2.4 - 6.5 v 2
ViL Input Low Voltage -1.0 - 0.8 \
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D.C. ELECTRICAL CHARACTERISTICS (Vpp =5V + 10%, Ta =0~70°C)

SYMBOL PARAMETER PERIOD | MIN. | TYP. | MAX. | UNITS NOTES

Operating Current 130ns - 50 70

looo (Average Power Supply Operating Current) 160ns - 40 60 mA 3,4
CE, Address cycling: tre = tpc min. 190ns - 35 50
Standby Current TCS18129AFW - - 2

lopsy | CE = Viy mA
RESH = Vin TC518129AFWL - - 1
Standby Current TCS518129AFW - - 1 mA

loos2 CE = Vpp - 0.2V
RESH = Vpp ~ 0.2V TC518129AFWL - 100 200 pA
Self Refresh Current TC518129AFW - - 2

loorr | CE=Viy
RFSH = Vy TC518129AFWL - - 1
Self Refresh Current TC518129AFW - - 1 mA

loor2 CE = Vpp - 0.2V
RFSH = 0.2V TC518129AFWL - 100 | 200 pA
Input Leakage Current

hw -10 - 10 pA
OV S V|y S Vpp, All other Inputs not under test = OV
Output Leakage Current

low Output Disable (CE = Vi or OF = Viy or RW=V)), -10 - 10 pPA

OV S VoursS Voo

Output High Level

Vv .4 - - v

OH lon = =5mA 2

Output Low Level

V - - X

ot loL = 4.2mA 04 v

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

SYMBOL PARAMETER MIN. MAX, UNIT
iy Input Capacitance (A0 ~ A16) - 5 pF
C Input Capacitance (CE, CS, OF, RW, RFSH) - 7 pF ]
Cio Input/Output Capacitance - 7 pF j

Note) This parameter is periodically sampled and is not 100% tested.
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ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS
(Vpp = 5V£10%, Ta= 0~70°C) (NOTES: 5, 6, 7, 8)

-80 -10 -12
SYMBOL PARAMETER : Y AX. Y MAX. i T A, UNITS | NOTES
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
teea CE Access Time - 80 - 100 - 120 ns
toEA ‘OF Access Time - 35 - 40 - 50 ns
taz CE to Output in Low-Z 30 - 30 - 30 - ns
towz OF to Output in Low-Z 0 - 0 - 0 - ns
twiz Output Active from End of Write 0 - 0 - 0 - ns
teHz Chip Disable to Outbut 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 Outputin High-Z 0 25 0 30 0 35 ns
tops | OE Output Disable Set-Up Time 0 - 0 - 0 - ns
tooH ‘OF Output Disable Hold Time 10 - 10 - 10 - ns
tacs 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
twer Write Command Hold Time 60 | 10,000 70 | 10,000 85| 10,000 ns
towl Write Command to CE Lead Time 60 | 10,000 70 | 10,000 85 | 10,000 ns
tosw Data Set-Up Time from R/'W 30 - 35 - 45 - ns 10
tpsc Data Set-Up Time from CE 30 - 35 - 45 - ns 10
tonw Data Hold Time from R/W 0 - 0 - 0 - ns 10
tone Data Hold Time from CE 0 - 0 - 0 - ns 10
tasc Address Set-Up Time 0 - 0 - 0 - ns 1
taHC Address Hold Time 20 - 25 - 30 - ns Al
tRHC RFSH Command Hold Time 15 - 15 - 15 - ns
tec Auto Refresh Cycle Time 130 - 160 - 190 - ns
tReD RFSH Delay Time from CE 40 - 50 - 60 - ns
trap RFSH Pulse Width (Auto Refresh) 30 8,000 30 8,000 30 8,000 ns 12
tep RFSH Precharge Time 30 - 30 - 30 - ns 12
tras RFSH Pulse Width (Self Refresh) 8,000 - 8,000 - 8,000 - ns 12
tras gﬁﬂ:{f’;‘;‘; from RESH 60| - 90| - 25| - ns 12
tRer Refresh Period (512 cycle, AO~A8) - 8 - 8 - 8 ms
T Transition Time (Rise and Fall) 3 50 3 50 3 50 ns
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NOTES:
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) Ippo depends on cycle rate.
4) Ippo 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 tp = 5ns.
7) Timing reference level
Input Level : ViH = 2.6V 26V
ViL = 0.6V INPUT vV
Input Reference Level : Vi = 2.4V j—
ViL = 0.8V OUTPUT Loty
Output Reference Level: Voy= 2.2V INPUT REFERENCE ~ OUTPUT REFERENCE |
LEVEL LEVEL |
VoL = 0.8V §
|
|
8) Measured with a load equivalent to 2 TTL loads and 100pF.
9) tcHzZ, 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 R/W or CE rising edge. Therefore the

11) All address inputs are latched at the falling edge of CE. Therefore all address inputs must be

input data must be valid during set-up time (tpsw or tpsc) and hold time (tpygw or tpHC).

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 CE = Vig.
Auto refresh: RFSH pulse width = tpap (max.)
Self refresh : RFSH pulse width Z tras(min.)
The timing parameter (tzgrg) must be kept for proper device operation in the following conditions.
® after self refresh
® in case of “RFSH” = “L” after power-up
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TIMING WAVEFORMS

T w N - R
R ||
e Mk “_—M__’It
wo~ne v 8. ¥
o N A
S PPU—— Y ) N—
VO1~U08 xgr: - — %g DATA-OUT : EL—
L :::_H: ) taz : L‘tﬂg 187D
s o T N /N
WRITE CYCLE-1 (OE Fix High) . r
@ iy N 3
< Y |—
ot A1k e, N
ww N——"——
VO1~108 v, - v - {  oatan 3 g = Etm
s e X AN

2 : Don't care
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WRITE CYCLE -2 (OE Clock)

tre N
t

R : -
s a~

>
o
!
2
o
<
|
>
o

Vi — 3

p
OF vy — /) \
trcs ' tweH < ow
Vih — — = \4 twp : b
Rw Vi — j -: ,./
p 15T N
tpsw | tou | towe,
Vin y 5
N (DATAIN )
V<I::~|/os * -t | touz Szl T ’ X r
L our zo 7775 77
oL 2

Y2222
> RH
Ny ——

WRITE CYCLE -3 (OE Fix Low)

3

tre
t

et TN : 7 |
R = @ = |

t

s s

e

r't

o

G772

7l

/] : bon't care
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READ MODIFY WRITE CYCLE

trmw

N|

- S \ < R
o .Wﬁ ‘ ’/f//////////////////////////////////////////////////
i /
w T N mz -
ua :::3 . :;:: : » tce: | o ZWHZ ngA':i\v;-leN y} ‘t ~}touc
L our x;: T ‘m@ batA-out | -
e S 7 N I
CE ONLY REFRESH e
i H\_‘ = Y -
2 e 00,
oF X :—E/t ; o '\_____
wi T K
v —— X
NOTE : A9~ A16 = Don't care, : Don't care
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i
\
|
|
|
i
|

RFSH AUTO REFRESH

Vi — d
Ce Vie —_____/
g J L tre o et
__treD 71

< > tep

<
<4

e o ﬁ\f} ) N\

VOH -
1/01~1/08
Vor — OPEN

NOTE : CS, OF, R/W, A0 ~A16 = Don't care

SELF REFRESH

aW_ /

S —
tRHC_
" trrp )
I tep teas 1,
\ p
H =
RFSH y, _ /1 N N
Vou —
1VO1~1/08
Vo — OPEN

NOTE : CS, OF, RW, A0 ~'A16 = Don't care

CS STANDBY MODE

tre

e wl N - z[ . N
sl

yo1~yos Vor OPEN
Vou

NOTE : OF, R\W, A0 ~A16 = Don't care 77/ : bon't care
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TC518129AFW/AFWL—10
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OUTLINE DRAWINGS
(SOP32—-P-525)

BT :mm

(s2smit)

—H
10.70.2
14.13+0.3

1
0.19+£0.1 2.410.2

0.810.2

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 8bit) ® Single Power Supply: 5V110%
® Fast Access Time and Low Power Dissipation e Data Retention Supply Voltage: 3.0V ~ 5.5V
TC518129AFWL Family ¢ Auto refresh uses an internal counter.
~80 ~10 12 ® Self refresh uses an internal timer.
— e All i : TTL i
tcea CE Access Time 80ns 100ns 120ns e CS sl?::dt;ya::‘;cloe u;:‘:ispable compatible
toea OF Access Time 35ns 40ns 50ns | o 512 refresh cycle/8ms
trc Cycle Time 130ns 160ns 190ns ° Logic Compatible: SRAM R/W Pin
Power Dissipation 385mW | 330mW | 275mW | o 39 Pin Standard Plastic PKG
Self Refresh Current | 5.5V 200pA 525mil SOP
3.0V 100pA
PIN CONNECTION BLOCK DIAGRAM
TOP VIEW)
rResrdt 7 32(vep
At6l}2 311Aa15 vV, GND A\
A3 30[Ics o° 8 | COLUMN
A2l 29 [IRW i 1 — v DECODER -
AZE 5 28[A13 ST 22 kT
A6ll6 27[1A8 8 SENSE AMP, | Z~—
Aslé7 26[1A9 A16-9 [8:> o) [ vo Gate Y B =& ©
Adlls 25 1A gt Q
ABE9 2410 m 256x 8 m <3 =
AAl10 231A10 ROW | = o |
a1 22ICE AB-0 E> ADDRESS 9 & X [To
Aolj12 21lvos BUFFER (9) | 8 H N
701013 20 jvo7 o MEMORY - >
o214 19 J106 a |52 ARRAY 5.
512x256%8 a®
o3lj1s 18 Jivos REFRESH 2
GND[16 17 Vo4 g o
COUNTER(9) [T & FE 8) o [ |
PIN NAMES T <
A0~ A16 | Address Inputs @ E_ L : ;
n o> CLOCK REFRESH REFRESH Qa [~
R
AW ead/ Write Control Input x| GENERATOR CONTROLLER : TIMER
OF Output Enable Input cs [-—>
RFSH Refresh Input RFSHo—
CE Chip Enable Input OE o 1 }
[« Chip select Input ﬂ)
/O1-~ /08 | Data Inputs/ Outputs W p
Voo Power

GND Ground
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FUNCTION LOGIC

CE cs OF RW RFSH A0~A16 | I01~8 CONDITION
| H L H H v* out Read
) H * L H v* IN Write
\ H H H H v* HZ CE only Refresh
L L * * * * HZ CS standby
H * * * L * HZ Auto/Self Refresh
H * * * * HZ Stand by
H - High Level Input (ViN = 6.5V ~ Vi min. )
L « Low Level Input (ViN = Vi, max. ~ —~1.0V)
* .. Don't care (6.5V~ —1.0V)
V* .. At CE falling edge, all address inputs are “IN ", and at the other condition, the

address input are “*”,
HZ .- HighImpedance

ABSOLUTE MAXIMUM RATINGS

SYMBOL ITEM RATING UNITS NOTE
Vin Input Voltage ~-1.0~7.0 \

Vour Output Voltage ~1.0~7.0 \

Voo ‘| Power Supply Voltage -1.0~7.0 v

Toer Operating Temperature 0~70 °c .
Tste Storage Temperature ~55~150 °C

TsoLDER Soldering Temperature + Time 26010 °C-sec

Pp 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
Vop Power Supply Voltage 45 5.0 5.5 "

Vi Input High Voltage 2.4 - 6.5 v 2
Vi Input Low Voltage -1.0 - 0.8 Vv
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D.C. ELECTRICAL CHARACTERISTICS (Vpp =5V * 10%, Ta = 0~70°C)

SYMBOL PARAMETER PERIOD MIN. | TYP. | MAX. | UNITS NOTE
Operating Current 130ns - S0 70

lppo (Average Power Supply Operating Current) 160ns - 40 60 mA 3,4
CE, Address cycling: tpc = tgc min. 190ns - 35 50

| Standby Current
oos! CE = Vi, RFSH = Viy
Standby Current

| - | 100 | 200
00S2 | ¥E = Vpp - 0.2V, RF3H = Vpp - 0.2V PA

| Self Refresh Current 1 mA
OOF | €E =Vjy, RFSH =V

Self Refresh Current
I - 100 | 200
DOFZ | €E = Vpp - 0.2V, RFSH = 0.2V

Input Leakage Current

|
" 0V S Vi S Vpp, All other Inputs not under test = OV

Output Leakage. Current
low Output Disable (CE = Vi or OF = Vi or RIW=Vy), -10 - 10 A
0V = Vour= Vpo

Output High Level

\ 2.4 - - v
OH 'OH = -5mA
Output Low Level
7 - - 0.4 v
ot loL = 4.2mA

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

SYMBOL PARAMETER MIN. MAX. UNIT
Ciy Input Capacitance (A0~ A16) - 5 pF
C2 Input Capacitance ( CE, CS, OE, R/W, RFSH) - 7 pF 1
Cio Input/ Output Capacitance - 7 pF i

Note) This parameter is periodically sampled and is not 100% tested.
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ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS
(Vpp = 5V*10%, Ta= 0~70°C) (NOTES: 5, 6, 7, 8)

- 80 -10 -12

SYMBOL PARAMETER Y AX. YT MAX. MIN AR UNITS | NOTES

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

tRMwW 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 - S0 - 60 - ns

tcea CE Access Time - 80 | - 100 | - 120 | ns

toEA OF Access Time - 35 - 40 - 50 ns

teuz CE to Outputin Low-2Z 30 - 30 - 30 - ns

toLz OE to Outputin Low-Z 0 - 0 - 0 - ns

twiLz 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

tonz . | OE Disable to Output in High-Z 0 25 0 30 0 35 ns

twHz Write Enable to Outputin High-2 0 25 0 30 0 35 ns

toos OF 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

tReH 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

twe Write Pulse Width 60 - 70 - 85 - ns

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

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

tosw Data Set-Up Time from R/W 30 - 35 - 45 - ns 10

tosc Data Set-Up Time from CE 30 - 35 - 45 - ns 10

tORW Data Hold Time from R'W 0 - 0 - 0 - ns 10

toHe Data Hold Time from CE 0 - 0 - 0 - ns T

tasC Address Set-Up Time 0 - 0 - 0 - ns 1

tAHC Address Hold Time 20 - 25 - 30 - ns 1

tRHC RFSH Command Hold Time 15 - 15 - 15 - ns

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

treD RFSH Delay Time from CE 40 - 50 - 60 - ns

teap RFSH Pulse Width (Auto Refresh) 30 8,000 30 8,000 30 8,006 ns 12

tp RFSH Precharge Time 30 - 30 - 30 - ns 12

tras RFSH Pulse Width (Self Refresh) 8,000 - 8,000 - 8,000 - ns 12

tns zﬁﬂzzz":‘; from RFSH 60| - 90| - 25| - ns 12
L"Eﬁ Refresh Period (512 cycle, AO~AB) - 8 - 8 - 8 ms

ty Transition Time (Rise and Fall) 3 S0 3 50 3 50 ns
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NOTES:

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) Ippo depends on cycle rate.
4) Ippo 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 t;=5ns.

7) Timing reference level

Input Level : ViH = 2.6V 26V .
ViL =0.6V INPUT v Aoy

Input Reference Level : Vi =24V )
VIL = 0.8V OuTPUT oav

Output Reference Level: Vop= 2.2V INPUT REFERENCE  OUTPUT REFERENCE
VOL = 0.8V LEVEL LEVEL

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

9) tcuz, touz, 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 R/W or CE rising edge. Therefore the
input data must be valid during set-up time (tpsw or tpsc) and hold time (tpHw or tpHC).

11) All address inputs are latched at the falling edge of CE. Therefore all address inputs must be
valid during tasc and tanc.

12) Two refresh operation - auto refresh and self refresh are defined by the RFSH pulse width under
the condition of CE = Viy.
Auto refresh: RFSH pulse width = tpap(max.) ;
Self refresh : RFSH pulse width = tpas(min.) 1
The timing parameter (tzgg) must be kept for proper device operation in the following conditions.
® after self refresh
® in case of “RFSH” = “L"” after power-up
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DATA RETENTION CHARACTERISTICS (Ta = 0~70°C)

SYMBOL PARAMETER MIN. TYP. MAX. UNIT
Vpu Data Retention Supply Voltage 3.0 - 5.5 "
Vpu = 3.0V - 40 100 HA

loor2 Self Refresh Current Vor= 5.5V - 100 200 A

tr Recovery Time 5 - - mS

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

Voo X %
A5V e — S _____________________________
Vor —smmmois N /[ .-
Voo DH
GND
DATA RETENTION MODE
trrp LeRs
Vin
RFSH Ons min. tR
s0.2V
GND
’ h 2Vpp - 0.2V / ‘
Vi = o o e e ———————
CE
Vi
GND

(Note)e CS, OE, R/W, A0~A16= Don’'t care

° Ippr is applied in RFSH=V]L, max., CE= VI min.
o 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

tre

- x:f: -y ;: -« :W}_—;ﬁ_—q\_
« v P |
wo- w2 T K T
o N 4
RW 5:? :.___/: : —rY < oHz j E:-t\cuz
/O1~1/08 v\ _° - . :R_H: — touz :- i L }f_": o
O, o AL

WRITE CYCLE-1 (OE Fix High)

e U ""T\ f—&%\_
« W T |[—=
A0~ Al6 z:f :W%‘%%}‘ i ADDRESS _ »
oF \\;::‘ - /—‘ < - twen tcm; . ﬁ\
e 3 N m—
~108 x:‘ = i} t < oataw ‘ip — ‘Etm

| lepfC
N e X /N

: Don't care
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WRITE CYCLE -2 (OE Clock)
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Al
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; tcss x

tce

— 2 >
» K
4 N

(]
wv

y
= -

A0~ A16 Al

oSS M

< < < < << <<
F% FIX F3 F%I
II§
b
b
2
{
A

Q

/ N

towr

. twex

<=
~ I
[

>
£

g

94

Vin —
N v 2

1/01~1/08

P4
t

Vou—
L our
oL~

) ton
pat gDATA-IN E
e

’.////// 7

RFSH M

/e

WRITE CYCLE-3 (OF Fix Low)

tre

7

o

tewe

L o
N
o1

<
| [to

/101~1/08

JoATA-IN 15

Vou—
L—our |
oL —

28 777 ////// 2

'///////// 2
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READ MODIFY WRITE CYCLE

thmw

L 3
EJ

-~
o
=

Tul oy N o E\__
wo-ws " 700D ,:Dls,ms E'
o —— N yi .
mw Vi N2
tos 43%_,
o P
—our ng: &L@ﬂ DATA-OUT

R z
-~ Iy
h
A
A 4

—__Vih—
RFSH y, _

CE ONLY REFRESH

tre

e - /S N
| N
o 2 0K~ W
e i —
e i ~__

&
<

ViH — e tep
RFSH v, _ yAR

L =
N\
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RFSH AUTO REFRESH

— Vin—
CE Vil —
tec trc Lt
kil tep t'I
< £P

Y.

1 teap L teap
Viy =~ ydl ) o p
RFSH ViL — ; &\- / xr 7/
uo1~108 VOH OPEN
VoL —
NOTE : CS, OF, R/W, A0~ A16 = Don't care
SELF REFRESH
v e |
— Viu— p
v ‘-___—/ .
_tRHC,
i~ e e |
I ter | teas Y
‘\____

Vi =
RFSH vy _ / N\

vo1~yos VYor
v

oL —

OPEN

NOTE : CS, OF, R/'W, A0~ A16 = Don't care

CS STANDBY MODE
tre

" N
e w0

OPEN

Voy —
1101~1/08
° vV

oL —
: Don't care

NOTE : OF, R\W, A0 ~A16 = Don't care
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loor2 Vop Characteristics
(pA)
Typ. Ta= 25°C
100 [~
50 -
0 ! 1 | I
2 3 4 S 6 (V)
Vbp
Iope2 Temp. Characteristics
(pA)
TYP. VDD =3V
80 f=
60 |-
40 o
|
20 1 1 1 !
0 25 70 (°C)
Ta
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Battery Back Up applicable example

25A1015
Voo o ' .
Zp 1000Q *q + *2
3.9V - 4 10pF
-] Voo —_ ﬁl ~ ATyF
- 0.1pF |~
5000 systemd = i
Nicd — - -
500Q T -
X3 - P System
v -
2000Q 25C1815 GND [~
77 /L 77 77

*1: Ceramic condenser
*2: Tantalum condenser

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

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)

Baromm

EEEED
(s25mit)

—N_A
10.7+0.2
14.13%0.3

1
0.19%£0.1 2.4%0.2

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
Family 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
® Organization: 4M bit (524,288 word X 8bit) ‘¢ Single Power Supply: 6V110%
® Fast Access Time and Low Power Dissipation ® Auto refresh uses an internal counter.
TC518512PL Family o Self refresh uses an internal timer.
Y 10 @ All inputs and outputs : TTL compatible
- ® 2048 refresh cycle/32ms
tcea CE Access Time | 60ns 1000 | ¢ Logic Compatible: SRAM R/W Pin
toea OF Access Time 35ns 40ns ® 32 Pin Standard Plastic PKG
tpc Cycle Time 130ns 160ns PL : 600 mil DIP
Power Dissipation 385mwW 330mw FL : 525mil SOP
Self Refresh Current 200pA
PIN CONNECTION BLOCK DIAGRAM
(TOP VIEW)
V GND A
o 8 | COLUMN
I 1 L4 DECODER -
2a
COLUMN 8 SENSE AMP, z~
18-11 ADDRESS -
A BUFFER (8) |« VO GATE <2 3
| N
B ||| 52[10,
R N « 1~
o) Acoress Y & EE o
BUFFER (11) § i MEMORY N
W [20e ARRAY 5
r . | 2048x256x8 . ey
REFRESH z | ez
COUNTER(11) 12 EE 8) Su [ |
PIN NAMES T <
A0 ~A18 | Address Inputs - ook L pp— g;
: i O = REFRESH > @ [
RIW RealeEnte lle'm'ol Input GENERATOR [— | CONTROLLER | TIMER
BEREH Output Enable Input
Refresh Input
T - GE/RFSH
Chip Enable Inputs 0—[
/01 ~ I/08 | Data inputs/Outputs :33

Vpp Power :j )
GND Rw

Ground
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8,192 WORD X 8 BIT CMOS STATIC RAM

DESCRIPTION

The TC5563APL 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 QuA typically. The TC5563APL has three control inputs. Two chip
enables (EE_I, CER) allow for device selection and data retention control, and an output enable input
(OE) provides fast memory access. Thus the TCB563APL is suitable for use in various
microprocessor application systems where high speed, low power, and battery back up are required.
The TC5563APL also features pin compatibility with the 64K bit EPROM (TMMR2764D). 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 TC8563APL is offered in
a dual-in-line 28 pin standard 300 mil plastic package.

FEATURES

* Low Power Dissipation

27.5mW/MHz (Max.) Operating
* Standby Current: 100uA(llax.) Ta=70°C.
* Access Time

* Directly TTL Compatible: All Inputs and
OQutputs

* Pin Compatible with 2764 type EPROM

TC5565APL Family (Package type)

TC5563APL-10: 100ns(Max.) . Package Type Device Name

TC5563APL-12: 120ns(Max.) 600 mil DIP *TC5565APL

TC5563APL-15: 150ns(Max.) 300 mil DIP (Slim Package) TC5563APL
* 5V Single Power Supply Flat Package (SOP) *TC556 5AFL

* Power Down Features: CEZ, CEL
. Fully Static Operation
Data Retention Supply Voltage: 2.0~ 5.5V

*: See TC5565APL/AFL Technical Data.

BLOCK DIAGRAM

[PIN CONNECTION| (ToOP VIEW, .\ vt mProm

TCS 56 3APL

PRECEARGE
CIRCUIT

TMM2764D

B-1

AS
AS @ |la ~—oVpp
a2 12 MEMORY CELL —~—0GND
A7 2B
A8 EHEH ARRAY
A9 <al<s 256 X 256
Al0 E2|IB 8 ‘
a1 | (65536) “
Al2 1 |
/01 CE L L 4 ‘
2 :8 SENSE AMP, :
PIN NAMES| o8 é% COLUMN DECODER 3
AQ v Al2 | Address Inputs
R/W Read/Write Control Input CE 7
OE Output Enable Input A0 Al A2 A3 A4
CEI, CE2 |Chip Enable Inputs
1/01~1/08] Data Input/Output
VDD Power (+5V) W 2_
GND Ground OF »,
N.C. No Connection %g?gm—‘—"ca



TC5563APL-10, TC5563APL—-12

TC5563APL-15

OPERATION MODE

OPEPATION MODE CEl CE2 OE R/W I1/01~1/08 POWER
Read L H L H Dout Ippo
Write L H * L DIN Ippo
Output Deselect L H H H High~Z Ippo

H * * * High-Z Ipps
Standby . L " " High-Z ToDS
*¥: Hor L
MAXIMUM RATINGS
SYMBOL ITEM RATING UNIT
VDD Power Supply Voltage -0.3~7.0 v
VIN Input Voltage -0.3%4,7.0 \
Vi/0 Input and Output Voltage =0.54 Vppt0.5 v
Pp Power Dissipation 0.8 W
Tsolder Soldering Temperature 260 « 10 °C + sec
Tstg Storage Temperature =55~ 150 °C
Topr Operating Temperature 0~ 70 °c
*: -3.0V at pulse width 50ns Max.
D.C. RECOMMENDED OPERATING CONDITIONS
SYMBOL PARAMETER MIN. TYP. MAX. UNIT
VpD Power Supply Voltage 4.5 5.0 5.5 »
Vi Input High Voltage 2.2 - Vpp+0.3
VIL Input Low Voltage -0.3% - 0.8 v
Vor Data Retention Supply Voltage 2.0 - 5.5

*: -3,0V at pulse width 50ns Max.




TC5563APL—-10, TC5563APL—-12
TC5563APL-15

D.C. and OPERATING CHARACTERISTICS (Ta=0+70°C, Vpp=5V+l0%)

SYMBOL PARAMETER TEST CONDITION MIN. | TYP. | MAX. | UNIT
I1L Input Leakage Current |Viy=0~ Vpp - - +1.0{ uA
IoH  |Output High Current  |Voy=2.4V -1.0| - - mA
oL Output Low Current VoL=0.4V 4.0 - - mA
CEl=V1g or CE2=VyL, or
1L0 Output Leakage Current |[R/W=Vyj, or OE=Viy - - +1.0| upA
VoyT=0~ Vpp
Vpp=5.5V tc‘ycle=l .Ous - - 10 mA
CEL=Vg teyel
CE2=Vpy TC5563APL-10 =100n:| - - 45 | mA
Ippo1 Other input= teycle
put= _ -
e TC5563APL-12| _*7° € 40 | ma
IH/VIL t
Loyp=OmA TC5563APL-15 =§§8r1‘: - |- 35 | maA
Operating Current -
Vpp=5.5V teycle=1.0us - - 5 mA
CE1=0.2V TCsse3aPL-10| feyelel L | o 4
. CE2=Vp~0.2V =100ns|
DDO2 - t
Other input= |1c55634PL-12 =;Z;ij - | - | 35| m
Vpp=0.2V/0.2V ]
_ cycle| _ _ 30 A
Ioyr=0mA TC5563APL-15 =150ns m
Ippsl [Standby Current CEl=Vy or CE2=Vpy, - - 3 mA
* CE1=Vpp-0.2V Vpp=5.5V - 2 | 100
Ipps2 |Standby Current vA
or CE2=0.2V VDD=3.0V - 1 50

*: In standby mode with CEl 2 Vpp-0.2V, these specification limits are guaranteed under
the condition of CE22 Vpp-0.2V or CE2 S 0.2V.

CAPACITANCE (Ta=25°C)

SYMBOL PARAMETER TEST CONDITION MAX. UNIT

CIN Input Capacitance VIN=GND 10 . ;
P 1

Coutr Output Capacitance Vou=GND 10 |

Note: This parameter is periodically sampled and is not 100% tested.
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TC5563APL-10, TC5563APL—12
TC5563APL—-15

A.C. CHARACTERISTICS (Ta=0~ 70°C, Vpp=5V+10%)

READ CYCLE
SYMBOL PARAMETER TC5563APL~10L TC5563A?L-12L TC5563APL-15L UNIT
MIN. | MAX, | MIN. MAX., | MIN, | MAX.

tRc [Read Cycle Time 100 - 120 - 150 -

tacc |Address Access Time - 100 - 120 - 150

tcor [CEL Access Time - 100 - 120 - 150

tco2 [CE2 Access Time - 100 - 120 - 150

toE [Output Enable to Output Valid - 50 - 60 - 70

o QR e | W | w0 - | e - |
topg [Output Enable ta Output in Low=Z 5 - 5 - 5 -

top ggigigﬁigle (CEI, CE2) to Output | _ 35 _ 40 - 50

topo gzgggg Enable to Output in - 35 - 40 - 50

tor |Output Data Hold Time 20 - 20 - 20 -

WRITE CYCLE
SYMBOL PARAMETER TC5563APL-10L | TC5563APL-12L|TC5563APL-15L UNIT

MIN. | MAX, MIN. MAX, MIN. MAX.,

twe Write Cycle Time 100 - 120 - 150 -

tWP | Write Pulse Width 60 - 70 - 90 -

tow Chip Selection to End of Write 80 - 85 - 100 -

tas Address Set up Time 0 - 0 - 0 -

twr Write Recovery Time 0 - 0 - 0 - ns
topw | R/W to Output High-Z - 35 - 40 - 50

tOEW | R/W to Output Low-Z 5 - 5 - 10 -

tps Data Set up Time 40 - 50 - 60 -

'DH | Data Hold Time 0 - 0 - 0 -

A.C. TEST CONDITION

Output Load 100pF + 1 TTL Gate

Input Pulse Level 3 0.6V, 2.4V
Timing Measurement Viy : 0.8V, 2.2V
Reference Level Voyr: 0.8V, 2.2V
tr, tf : 5ns



TC5563APL—10, TC5563APL-12
TC5563APL-15

TIMING WAVEFORMS
READ CYCLE (1)

Vin — £ Vin
ADDRESSES v
VIL —_— IL

Vig — — o
S/ — TS
SN\ AT,
= I [
- “oo ), O }@-—

WRITE CYCLE 1 (4) (R/W Controlled Write)

ADDRESSES :;:: x = X

T N\
S/ NN

R\ s/,

topw tORW )
(2 3
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TC5563APL—-10, TC5563APL—12
TC5563APL—-15

WRITE CYCLE 2 (4) (CEI Controlled Write)

ADDRESSES

RW

WRITE CYCLE 3 (4)

ADDRESS

BW

ES

=Y :

. :m T,

/i  l NN

o AN S—]

. P

M -

NS\ 7

- Vi

o :Y\K\K\K\K\\}K\K\\ —
Wmﬂ

- Err'e
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TC5563APL—-10, TC5563APL-12
TC5563APL-15

Note 1. R/W is High for Read Cycle.

2. Assuming that CEl Low transition or CER High transition occurs coincident
with or after R/W Low transition, Outputs remain in a high impedance state.

3. Assuming that CEIl 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 OE 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
VDH Data Retention Supply Voltage 2.0 - 5.5 \
Ipps2 | Standby Supply Current Vpp=3.0V - - 30 vA

Vpp=5.5V - - 100
tCDR Chip Deselection to Data Retention Mode 0 - - us
tR Recovery Time trC* - - us

*: Read cycle time.

CET Controlled Data Retention Mode (1)

VoD DATA RETENTION MODE N
45V —mcmme e e\ e e e e Ao

2 \ 2,
VIE —eem (2) \ (2)

CE1 TGDR Vpp - 02V *R

GND

CE2 Controlled Data Retention Mode (3)

v
bp —\ DATA RETENTION MODE  E—

CE2 tCDR

GND
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TC5563APL~-10, TC5563APL—-12
TC5563APL-15

Note 1: In CEI controlled data retention mode, minimum standby current mode is
achieved under the condition of CE2 $0.2V or CE2 Z Vpp-0.2V.

2: If the Vi of CEl is 2.2V in active operation, Ippg; current flows during the

period that the Vpp voltage is going down from 4.5V to 2.4V.

3: In CE2 controlled data retention mode, minimum standby current mode is
achieved under the condition of CE2 £0.2V.

DEVICE INFORMATION

The TC5563APL 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 tran-
sient. Therefore the peak current flows only after row address change, as shown in
the following figuré.

This peak current may induce the noise on Vpp/GND lines. Thus the use of about

0.1uF decoupling capacitor for every device is recommended to eliminate such noise.

ADDRESSES ~ (
A
Vpp = 5.5V
60 Vig= 53V
Vi =02V
Ippo 40 Horizontal = 100ns/div
(ma)
20
[}

Fig. Typical Current Waveforms
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TC5563APL—-10, TC5563APL-12
TC5563APL-15

OUTLINE DRAWINGS  (DIP28-P-300B)

Unit in mm
]
2
1§
28 | 15 q ©
N
=] o -
K o3
[ 3 *'0
[
I 14 %‘VZ
(2]
s
34.9%0.2 H
0.9510.1 e
e _
H H
]

I3+0.3

0.94TYP, 254 12101 i ®|¢025@

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

mold protrusion is 0.15mm.
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8,192 WORD X 8 BIT CMOS STATIC RAM 3

DESCRIPTION

The TC5563APL 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 S5mA/MHz
and maximum access time of 100ns/120ns/150ns.

When CER is a logical low or CEL is a logical high, the device is placed in low power standby mode
in which standby current is 0.6pA typically. The TC5563APL has three control inputs. Two chip
enables (C_Ef, CER) allow for device selection and data retention control, and an output enable input
(OE) provides fast memory access. Thus the TC5563APL is suitable for use in various
microprocessor application systems where high speed, low power, and battery back up are required.
The TC5563APL also features pin compatibility with the 64K bit EPROM (TMMR764D). 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 TC5563APL is offered in
a dual-in-line 28 pin standard 300 mil plastic package.

e Data Retention Supply Voltage: 2.0" 5.5V

« Low Power Dissipation e Directly TTL Compatible: All Inputs and
27.5mW/MHz (Max.) Operating Outputs

+ Standby Current: lpA(Max.) Ta=25°C ¢ Pin Compatible with 2764 type EPROM

+ Access Time * TC5565APL Family (Package Type)
TC5563APL-10L: 100ns(Max.) Package Type Device Name
TC5563APL-12L: 120ns(Max.) 600 mil DIP *TC556 5APL
TC5563APL-15L: 150ns(Max.) 300 mil DIP (Slim Package)| TC5563APL

+ 5V Single Power Supply Flat Package (SOP) *TC5565AFL

+ Power Down Features: CE2, CEL *: See TC5565APL/AFL Technical Data.

* Fully Static Operation

BLOCK DIAGRAM
PIN CONNECTION[ (TOP VIEW)

64k bit EPROM CLOCK PRECHARGE
TC5563APL TMM2764D GENERATOR CIROUIT
Hifh aso e .
A7 Q3 A6 [) ] VDD
ﬁg 4 A7 o @ % MEMORY CELL -—o GND
As g a8 §§ B ARRAY
ﬁg 7 A90 <all<q 256 x 256
A10 Eo||x 65536
ok i Allo 3% g,§ ( )
00 qu Al20
o1 d1 12 1 3
02 413 CE l J |
GND qae g °2 SENSE AMP,
COLUMN DECODER ‘
PIN NAMES Lok J |
A0 v A12 |Address Inputs ; !
R/W Kead/Write Control Input cE 1T 1T%
OE Output Enable Input A0 Al AZ A3 A4
CEL, CE2 [Chip Enable Inputs
1/01~ 1/08 [Data Inputs/Outputs RV -
VDD Power (+5V)
GND Ground OE o 33
N.C. No Connection CE2 ——
THI &




TC5563APL-10L, TC5563APL—12L
TC5563APL—-15L

OPERATION MODE

OPERATION MODE CET CE2 OE R/W 1/01~1/08 POWER
Read L H ‘L H Dout Ippo
Write L H * L DIN Ippo
Output Deselect L H H H High-2 Ippo
Standby ! Ml * * High-2 Ipps
* L * * High-Z
*: Hor L
MAXIMUM RATINGS
SYMBOL ITEM RATING UNIT
VoD Power Supply Voltage -0.3~7.0 v
Vin Input Voltage =0.3%~,7,0 A
Vi/0 Input and Output Voltage ~0.5~ Vppt0.5 v
Pp Power Dissipation 0.8 W
Tsolder Soldering Temperature 260 - 10 °C » sec
Tstg Storage Temperature ~55~150 °C
Topr Operating Temperature 0~ 70 °c
*: -3,0V at pulse width 50ns Max.
D.C. RECOMMENDED OPERATING CONDITIONS
SYMBOL PARAMETER MIN. TYP. MAX. UNIT
Vpp Power Supply Voltage 4,5 5.0 5.5
Vin Input High Voltage 2.2 - Vppt0.3
Vi Input Low Voltage -0.3% - 0.8 v
Vor Data Retention Supply Voltage 2,0 - 5.5

*: ~3,0V at pulse width 50ns Max.
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TC5563APL—-10L, TC5563APL—-12L

TC5563APL—-15L

D.C. and OPERATING CHARACTERISTICS

(Ta=0~ 70°C, Vpp=5V+10%)

SYMBOL PARAMETER TEST CONDITION MIN,| TYP.| MAX, |UNIT
I1L Input Leakage Current |Vyy=0- Vpp - - 1%1.0f uA
Ion Output High Current Vog=2.4V -1.0| - - mA
IoL Output Low Current V0L=0.4V 4.0 - - mA

CE]."VIH or CE2=VIL or
ILo Output Leakage Current [R/W=Vyy or OE=Viy - - |#1.0( uA

Vour=0~ Vpp

Vpp=5.5V teycle=1.0us - - |10 ma

CE1=v

IL teycle

CE2=V1y TC5563APL-10L =100ns 45 | mA
Ippol Other input= | TC5563APL-12L :g’gtll: - | - | 40| ma

Vin/ViL t

_ cycle| _ -
Toyp=0mA TC5563APL-15L| _S¥E ¢ 35 | ma
Operating Current
Vpp=5.5V teycle=1,0us - - 5 | mA
CEL=0.2V T
: - cycle | _ _ A

_ CE2=Vpp-0.2v | TCI363APL-10LI ;50 b0 pm
DDO

Other input= | rc5563APL-12L :iggig - - |35 | m

Vpp-0.2V/0.2V Teyele

I oyp=OmA TC5563APL-15L| $YE1e| - | - | 30 | ma
IDDS1 |Standby Current CEl=Viy or CE2=Vyp, - - 3 | mA
* CEL=Vpp-0.2V Ta=25°C - Jo6 | 1.0
Ipps2 |Standby Current DD j“ VA

or CE2=0.2V Ta=0" 70°C - - 30

*: In standby mode with CEl 2 Vpp-0.2V, these specification limits are

the condition of CE22 Vpp-0.2V or CE2s5 0.2V,

guaranteed under

CAPACITANCE (Ta=25°C)

SYMBOL PARAMETER TEST CONDITION MAX. UNIT
CIN Input Capacitance VN=GND 10
Cout Output Capacitance Voyr=GND 10 PF

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




TC5563APL—-10L, TC5563APL—12L
TC5563APL—15L

A.C. CHARACTERISTICS (Ta=0~ 70°C, Vpp=5V£10%)

READ CYCLE v

SYMBOL PARAMETER TC5563APL~10L |TC5563APL-12L |TC5563APL~15L UNIT

MIN, MAX. MIN, MAX, MIN. MAX.

tRC |Read Cycle Time 100 - 120 - 150 -

tacc |Address Access Time - 100 - 120 - 150

tcol [CEI Access Time - 100 - 120 - 150

tco2 |CE2 Access Time - 100 - 120 - 150

toE [Output Enable to Output Valid - 50 - 60 - 70

o P T @ e | 0| | 0] - | 5| - |
toEE [Output Enable to Output in Low-Z 5 - 5 - 5 -

top ggigigﬁigle (CEI, CE2) to Output - 35 - 40 - 50

topo g;;ﬁf; Enable to Output in - 35 - 40 - 50

tog [Output Data Hold Time 20 - 20 - 20 -
WRITE CYCLE
SYMBOL PARAMETER TC5563APL~-10L TCSS63APLf12L TC5563APL-15L UNLT

MIN, ‘MAX. MIN. MAX, MIN. MAX.

twc Write Cycle Time 100 - 100 - 150 -

tWwP | Write Pulse Width 60 - 70 - 90 -

tow Chip Selection to End of Write 80 - 85 - 100 -

tas Address Set . up Time - - 0 -

tyrR Write Recovery Time - - 0 - ns
topw | R/W to Output High-~Z - 35 - 40 - 50

tOEW | R/W to Output Low-Z 5 - 5 - 5 -

tps Data Set up Time 40 - 50 - 60 -

toy Data Hold Time 0 - 0 - 0 -

A.C. TEST CONDITION

Output Load : 100
Input Pulse Level : 0.6V, 2.4V
Timing Measurement VIy : 0.8V, 2.2V
Reference Level Voyr: 0.8V, 2.2V
ty, tf : 5ns

pF + 1 TTL Gate
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TC5563APL—10L, TC5563APL—-12L
TC5563APL—-15L

TIMING WAVEFORMS
READ CYCLE (1)

ooz 5" ~ X = _
o tacc _ton
. _w ATty
w |
= TN / %
SN N /////////////////////I//////
S/ ST

WRITE CYCLE 1 (4) (R/W Controlled Write)

twe

o X
ST\ o
S/ B NN
= NI }Wm

ADDRESSES

toDw toEw
LR 4
Doyt (2) (3)
D8 | | FDH

Vig—
Din X DATA IN smnmb(
Vip — f
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TC5563APL—10L, TC5563APL-12L
TC5563APL—15L

WRITE CYCLE 2 (4) (CEI Controlled Write)

twe

V —
ADDRESSES 0 X
viL—

2T
- = N

t
Vig — ow__
Vip —

tcoE _q| topw
Wi
. tDs *DH
Vig—
DIy v DATA IN STABLE
1L —

WRITE CYCLE 3 (4) (CE2 Controlled Write)
twe

v —
ADDRESSES 10 x
Vip—

S\ N\
= v /S
A NN ST,
fo0B || Toow

Vig — -
DI X DATA IN STABLEK
L

Vip—

WR

Y,

N
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TC5563APL—-10L, TC5563APL—12L
TC5563APL—-15L

Note '1l. R/W is High for Read Cycle.

2. Assuming that CE1l Low transition or CER 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 OE is High for Write Cycle, Outputs are in high impedance
state during this period.

DATA RETENTION CHARACTERISTICS (Ta=0~ 70°C)

SYMBOL PARAMETER IN. | TYP, | MaX. | UNIT

VDE Data Retention Supply Veltage 2.0 - 5.5 v

Ipps2 Standby Supply Current Vpp=3. 0¥ ~ - L ud
Vpp=5.5¢V - - ¢ 30

ICDR Chip Deselection to Data Retention Mode 0 - - ®s

R Fecovery Time LRC* - - s

*: Read cycle time.

CET Controlled Data Retention Mode (1)

Vpp DATA RETENTION MODE |
45V === mm | ittt | etk Gt

2 2
Vi oo (2) \ I (2)
CEl [l TtCDR | Vpp -~ 02V *r

aND

CE2 Controlled Data Retention Mode (3)

A’
T DATA RETENTION MODE
45V o e e e e Z _________

CE2 TCDR

Vin

GND




TC5563APL—-10L, TC5563APL—-12L
TC5563APL—15L

Note 1: In CEI controlled data retention mode, minimum standby current mode is
achieved under the condition of CE2 £0.2V or CE2 2 Vpp-0.2V.

2: If the Vyy of CEl is .2V in active operation, I yg; current flows during the

period that the Vpp voltage is going down from 4.5V to 2.4V,

3: In CE2 controlled data retention mode, minimum standby current mode is
achieved under the condition of CE2 £0.2V.

DEVICE INFORMATION

The TC5563APL 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 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 Vpp/GND lines. Thus the use of about

0.1uF decoupling capacitor for every device is recommended to eliminate such noise.

ADDRESSES i

Vpp = 5.5V
60 Vig= 53V
Vip = 02V
Ippo 40 Horizontal = 100ns/div
(ma)
20

Fig. Typical Current Waveforms



TC5563APL—-10L, TC5563APL—12L
TC5563APL-15L

OUTLINE DRAWINGS  (DIP28-P-300B)

Unit in mm
o
["z]
v
iS
28 15 “
N
S g o
ok 8
- 'I‘IQ
[
I T4 %Z
(3]
S
349102 H
0.9510.1 _‘; 3
I H
[z}

33+0.3

050.1
0.94TYP, 754 12101 - ®|4025®

Note: Package width and length do not include mold protrusion, allowable
mold protrusion is 0.15mm.
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8,192 WORD X 8 BIT CMOS STATIC RAM

DESCRIPTION

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 85V supply. Advanced circuit techniques
provide both high speed and low power features with a maximum operating current of 5SmA/MHz
and maximum access time of 100ns/120ns/150ns.
When CER is a logical low or CEL is a logical high, the device is placed in low power standby mode
in which standby current is RuA typically. The TC5565APL/AFL has three control inputs. Two chip
enables (CEL, CER) 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 (TMMR764D). 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 TC5868APL is offered in
a dual-in-line 28 pin standard plastic package.
The TCB565AFL is offered in 28 pin mini Flat Package.

FEATUR

* Directly TTL Compatible: All Inputs and

* Low Power Dissipation Outputs
27.5mW/MHz (Max.) Operating ¢ Pin Compatible with 2764 type EPROM

» Standby Current: 100pA(Max.) Ta=70°C * TC5565APL Family (Package Type)

* Access Time Package Type | Device Name
TC5565APL/AFL-10. : 100ns(Max.) 600 mil DIP TC5565APL
TC5565APL/AFL-12 : 120ns(Max.) 300 mil DIP *

TC5565APL/AFL-15..: 150ns(Max.) (51im Package)| *TC9563APL

* 5V Single Power Supply Flat Package

+ Power Down Features: CE2, CEL (sop) TC336 5AFL

* Fully Static Operation *: See TC5563APL Technical Data

« Data Retention Supply Voltage: 2.0~ 5.5V BLOCK DIAGRAM

[PIN CONNECTION] (TOP VIEW) 64x bit EPROM

TC5565APL/AFL TMM2764D [ g’gﬁgﬁm Pg?%é‘%ﬁ” I
1 1
A50 = v
460 ~—OVDD
Pt % a MEMORY CELL aND
480 QE gn: ARRAY
A90 am QE 256 X 256
A100 soll=d (65536)
Allo g5|(c8
A120

_ <e
PIN NAMES = £3
1/088= H° o
AQ v A12 Address Inputs
R/W _| Read/Write Control Input
OE Output Enable Input

CEl, CE2 | Chip Enable Inputs
1/01~1/08 | Data Input/Output

VDD Power (+5V) R | =

GND Ground OF o—
N.C. No Connection TEI b————sCE




TC5565APL—-10, TC5565APL—-12, TC5565APL—-15
TC5565AFL—-10, TC5565AFL—12, TC5565AFL—15

OPERATION MODE

OPERATION MODE CEl CE2 OE R/W I/01A1/08 POWER
Read L H L H Doyt Ippo
Write L H * L DIN Ippo
Output Deselect L H H H High-2Z Ippo

H * * * High-2 IDDS
Standby
* L * * High~Z Ipps
* : Hor L
MAXIMUM RATINGS
SYMBOL ITEM RATING UNIT
VDD Power Supply Voltage -0.3 2~ 7.0 v
VIn Input Voltage -0.3*~ 7.0 \
Vi/o Input and Output Voltage <0.5 ~ Vpp+0.5 v
Pp Power Dissipation 1.0/0.6%% w
Tsolder | Soldering Temperature 260 « 10 °C . sec
Tseg Storage Temperature =55 ~ 150 °c
Topr Operating Temperature 0~ 70 °c
* : -3.0V at pulse width 50ns Max.
*%: Flat package
D.C. RECOMMENDED OPERATING CONDITIONS
SYMBOL PARAMETER MIN. TYP. MAX. UNIT

Vpp Power Supply Voltage 4.5 5.0 5.5

Vin Input High Voltage 2.2 - Vpp+0.3

VIL Input Low Voltage -0.3% - 0.8 '

Vpr Data Retention Supply Voltage 2.0 - 5.5

*; =3.0V at pulse width 50ns Max.
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TC5565APL—10, TC5565APL—12, TC5565APL—15
TC5565AFL—10, TC5565AFL—12, TC5565AFL—15

D.C.and OPERATING CHARACTERISTICS (Ta=0 ~ 70°C, Vpp=5V £10%)

SYMBOL PARAMRTER TEST CONDITION MIN. | TYP.| MAX. | UNIT
Input Leakage - -
I1L Current ViN=0 ~Vpp 1.0 pA
Ion Output High Current|Vog=2.4V -1.0 - - mA
IoL Output Low Current [Vor=0.4V 4.0 - - mA
CE1=Vy or CE=Vyy or
Iro gzgzﬁtl‘eak“e R/W=V1L or OE=vVry - | - [z1.0] ua
VouT=0 *VpD
t =1.0us - - 10 mA
Vpp=5. 5V cyclel. Ou
- t
e TC5565APL-10 | teyele | _ [ _ | o | .,
TC5565AFL-10 | =100ns
CE2=Viy
Ippol h TC5565APL-12 teycle 40 oA
Other input= |105565AFL-12 | =120ns
VIn/VIL TC5565APL-15 | tcycle s | m
Toyr=0ma TC5565AFL-15 | =150ns
Operating Current .
VpD=5. 5V cycle=1.0us - - 5 mA
TE1=0.2V TC5565APL-10 | tcycle - _ 40 A
! TC5565AFL~10 | =100ns
Ippo2 N T 1
Other input= - cyele | _ - |3 | ma
oF TOPEET  l0c5565AFL-12 | =120ms
Vpp-0.2v/0.2V
TC5565APL-15 tcycle 30 nA
Loyr=0OmA TC5565AFL-15 | =150ns
Ippsi CE1=Vig or CE2=Vyp - - 3| mA
Standby Current CE{=Vpp=0.2V or Vpp=5.5V - 2 | 100
*Ipps2 17"oD DD "
CE2=0.2V Vpp=3.0V - 1| so

*: In standby mode with CET 3 Vpp-0.2V, these specification limits are guaranteed

under the condition of CE2 2Vpp-0.2V or CE2 £ 0.2V,

CAPACITANCE (Ta=25°C)

SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX. UNIT
CIN Input Capacitance VIN=GND - - 10

F
CouT Output Capacitance VouT=GND - - 10 P

Note: This parameter is periodically sampled and is not 100% tested.
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TC5565APL—10, TC5565APL—-12, TC5565APL—15
TC5565AFL—-10, TC5565AFL—12, TC5565AFL—15

A.C. CHARACTERISTICS (Ta=0~ 70°C, Vpp=5Vt1l0%)

Read Cycle
TC5565APL-10" | TC5565APL~12" | TC5565APL~15
SYMBOL PARAMETER TC5565AFL-10 | TC5565AFL-12 | TC5565AFL-15 [UNIT
MIN. MAX. MIN. MAX. MIN. | MAX.
tRC | Read Cycle Time 100 - 120 - 150 -
tACC | Address Access Time - 100 - 120 - 150
tcol | CET Access Time - 100 - 120 - 150
" tcoz | GE2 Access Time - 100 - 120 - 150
toE |Output Enable to Output Valid - 50 - 60 - 70
tcoE ghip Enable (CEj, CEj) to 10 - 10 - 15 - ns
utput in Low-2Z
tOEE | Output Enable to Output in Low-Z 5 - 5 - 5 -
£oD gﬁguf"?ﬁlﬁiéﬁf%’ CE2) to - 5 - 40 - 30
topo gt;ﬁf; Enable to Output in - 35 - 40 _ 50
tOH |Output Data Hold Time 20 - 20 - 20 -
Write Cycle
TC5565APL~10" [ TC5565APL-12 |TC5565APL-15
SYMBOL PARAMETER TC5565AFL-10" | TC5565AFL~-12 |TC5565AFL-15 [UNIT
MIN.' | MAX. MIN. MAX. MIN. MAX.
twc |Write Cycle Time 100 - 120 - 150 -
tWP |Write Pulse Width 60 - 70 - 90 -
tcw |[Chip Selection to End of Write 80 - 85 - 100 -
tAs | Address Set up Time 0 - 0 - 0 - ns
tyr |Write Recovery Time 0 - 0 - 0 -
toDW | R/W to Output High-Z - 35 - 40 - 50
tOEW |R/W to Output Low-2Z 5 - 5 - 10 -
tps |Data Set up Time 40 - 50 - 60 -
tpH |Data Hold Time 0 - 0 - 0 -
A.C. TEST CONDITION
Output Load : 100pF + 1 TTL Gate
Input Pulse Level : 0.6V, 2.4V
Timing Measurement VIN : 0.8V, 2.2V
Reference Level Voyr : 0.8v, 2.2v
ty, tf : Sms
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TC5565APL—-10, TC5565APL—-12, TC5565APL—-15
TC5565AFL-10, TC5565AFL—-12, TC5565AFL—15

TIMING WAVEFORMS
READ CYCLE (1)

—— N

- I
I N\ i VI,
- "W 770

WRITE CYCLE 1 (4) (R/W Controlled Write)

soomassss ) e -
S N - o
S/ S R NN
SN\ s 77/ )
ST 117 SRR
S o'
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TC5565APL—-10, TC5565APL—-12, TC5565APL—15
TCS5565AFL—-10, TC5565AFL—12, TC5565AFL—-15

WRITE CYCLE 2 (4) (CEL Controlled Write)

ADDRESSES

RW

WRITE CYCLE

ADDRESSES

RW

Doyt

Vig — >§
Vi —

Vi, —

Vig ‘—
Vi, —

two

Vi, —

Vig — —x
Vi, —

H —

X
N7
oS/ e NN

o
L__j = X
NN\ 77777,
W/ m—
T

Vs —me Tow
vViL —\
tCOE

X DATA IN S8TABLE
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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 CEL 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 OE 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
VpH Data Retention Supply Voltage 2.0 - 5.5 \
Ipps2 | Standby Supply Current Vpp=3.0V — - 30 uA

Vpp=5.5V - - 100
tCcDR Chip Deselection to Data Retention Mode 0 - - Hs
tr Recovery Time tRo* - - us

*: Read cycle time.

CET Controlled Data Retention Mode (1)

VoD DATA RETENTION MODE

| - —

(2) ()

\,\

T
CE1l “CIR Vpp—0.2V R

CND

CE2 Controlled Data Retention Mode (3)

\'
bD \ DATA RETENTION MODE /
45V == mmecc-——— ) ————————————————————————————

|
|

v ————
u A 02v 17777
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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 standby current mode
is achieved under the condition of CE2 g 0.2V or CE22 Vpp-0.2V.

2: If the Vi of CEl is 2.2V in active operation, Ippg; current flows during

the period that the Vpp voltage is going down from 4.5V to 2.4V,

3: 1In CE2 controlled data retention mode, minimum standby current mode
is achieved under the condition of CE2 S 0.2V.

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. Therefore the peak current flows only after row
address change, as shown in the following figure.

This peak current may induce the noise on Vpp/GND lines. Thus the use of about
0.1uF decoupling capacitor for every device is recommended to eliminate such

noise.

ADDRESSES \( (
/ /
Vpp=55V
60 Vig=53V
Vi, =02V
I 40 Horizontal = 100ns/div
DDO
(ma)
20 \
[}

Fig.l1 Typical Current Waveforms
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TC5565APL—-10, TC5565APL-12, TC5565APL-15
TC5565AFL—-10, TC5565AFL—12, TC5565AFL—-15

OUTLINE DRAWINGS  (DIP28-P-600)

Unit in mm

0~15°

|

14.010.2
Il 5.24|

|

i
(=]
37.0£0.2 b
S
~ w
— s
e H
1B} E
| : e
—Z
D -
o=
(]
1.99 TYP. Il 0.5 0.1 S
T T T T ¢°25@ :‘n"
|2.s 4 | 1.410.1 o

Note: Package width and length do not include mold protrusion, allowable
mold protrusion is 0.15mm.
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TC5565APL—10, TC5565APL-12, TC5565APL—-15
TC5565AFL-10, TC5565AFL—12, TC5565AFL—15

OUTLINE DRAWINGS  (SOP28-P-450)

Unit in mm

185+0.2

28 15
annonnonnnnonna -

) HE
j:uujjluuuwuuuug ] ]
1.0TYP. @p_ |0.43:|:0.l E
T B
+1

Note: Package width and length do not include mold protrusion, allowable
mold protrusion is 0.,15mm.
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8,192 WORD X 8 BIT CMOS STATIC RAM

DESCRIPTION

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 SmA/MHz
and maximum access time of 100ns/120ns/150ns.

When CE; is a logical low or 'Cil is a logical high, the device is placed in low power standby mode
in which standby current is 0.6 A typically. The TC56565APL/AFL has three control inputs. Two
chip enables (ﬁl, CE,) allow for device selection and data retention control, and an output enable
input (61'_1) 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 (TMMR764D). 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 TCB5565AFL is offered in 28 pin mini Flat Package.

FEATURES

* Low Power Dissipation * Directly TTL Compatible
27.5mW/MHz (Max.) Operating ¢ All Inputs and Outputs

* Standby Current: IpA(Max.) Ta=25°C + Pin Compatible with 2764 type EPROM

+ Access Time + TC5565APL Family (Package Type)
TC5565APL/AFL-10L: 100ns(Max.) Package Type Device Name
TC5565APL/AFL~12L: 120ns(Max.) 600 mil DIP TC5565APL
TC5565APL/AFL~15L: 150ns(Max.) 300 mil DIP *

+ 5V Single Power Supply (S1lim Package) TC3563APL

+ Power Down Features: CE2, CE] Flat Package

+ Fully Static Operation (S0P) TC5563AFL

+ Data Retention Supply Voltage: 2.0-5.5V *: See TC5563APL Technical Data.

[PIN CONNECTION| (TOP VIEW) ssx vitv merow  |BLOCK DIAGRAM

TC5565APL/AFL TMM2764D CLOCK PRECHARGE
. Lemlm‘ron CIRCUIT _I
i I I
:2: R 1 ] -—o Vpp
@ MEMORY CELL
Aqo— 5 «—o GND
Ago— ﬁ Gﬁ T
rvo—HSHSE||28 256 x 256
sr100—HsHE S |3 (65536)
Allo—] lﬁg ®A
Al20— -
L6010 OF - | 1 |
) g SENSE AMP,
PIN NAMES &% |~ COLUMN DEOODER |
AQ~A12 Address Inputs 108 o
R/W Read /Write Ccntrol Input
OFE Output Enable Input c Ko X1 &2 &3 K.
CE1, CE2 Chip Enable Inputs :
1/01~1/08 | Data Input/Output i
Vpp Power (+5V) R/W
GND Ground 0o =
N.C. No Connection CE2 6
CEL — CE
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' TC5565APL—10L, TC5565APL—-12L, TC5565APL—15L
TC5565AFL—10L, TC5565AFL—12L, TC5565AFL—15L

OPERATION MODE

OPERATION MODE CE1 CE2 OE R/W I1/01~1/08 POWER
Read L H L H DoyT IDDO
Write L H * L DIN Ippo
Output Deselect L H H H _High-2 IDDO

H * * * High-2 IDDS
Standby
* L * * High-Z IDDS
*: Hor L
MAXIMUM RATINGS
SYMBOL » ITEM RATING UNIT

VDD Power Supply Voltage -0.3-7.0 \

VIN Input Voltage -0.3*~7.0 v

V1i/0 Input and Output Voltage -0.5~Vpp+0.5 \

PD Power Dissipation 1.0/0:6%% W

Tsolder |Soldering Temperature 260 * 10 °C-sec

Tstg Storage Temperature -55-150 °c

Topr Operating Temperature 0-70 °C

*: =3.0V at pulse width 50ns MAX.
**: Flat package
D.C RECOMMENDED OPERATING CONDITIONS
SYMBOL PARAMETER MIN. TYP. MAX. . UNIT

VDD Power Supply Voltage 4.5 5.0 5.5 v

VIH Input High Voltage 2.2 - Vpp+0.3 \'A

VIL Input Low Voltage =0.3% - 0.8 v

VDH Data Retention Supply Voltage 2.0 - 5.5 \

*: -3.0V at pulse width 50ns MAX.
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TC5565APL-10L, TC5565APL—12L, TC5565APL—-15L
TC5565AFL—-10L, TC5565AFL—12L, TC5565AFL—15L

D.C. and OPERATING CHARACTERISTICS (Ta=0~70°C, Vpp=5V+10%)

SYMBOL PARAMETER TEST CONDITION MIN.| TYP.| MAX.|UNIT
I Input Leakage Current |ViN=0~ Vpp - | = J#1.0] ua
IoH  |Output High Current  |Vgy=2.4V -1,0| - | = | mA
IoL  [Output Low Current VoL=0.4V 4,0 - | - | ma
CEl=Vyy or CE2=Vj or
10 Output Leakage Current |R/W=Vy[, or OE=Vyy - - | £1.0| pA
Vour=0" Vpp
Vpp=5.5V teycle=1,0us - - 10 | mA
CE1=Vyy, TC5565APL-10L[tcycle | _ | _ 45 | ma
1 CE2=V1y TC556 5AFL~10L | =100ns
DDO1
T05565APL"12L tcycle
input= - -
Other Input= | 1 5565AFL-12L|=120ns 40 | mA
VIn/VIL TCSS65APL-15L[Tcycle | _ | _ | 35 | ma
Ioyr=OmA TC556 SAFL~15L|=150ns

Operating Current

Vpp=5.5V teycle=1.0us - | - 5| mA
CE1=0.2V TC5565APL~10L[tcycle
CE2=Vpp-0.2V | TC556 5AFL-10L|=100ns

- - 40 | mA

I

DDO2 Other input= | 1C5565APL-12L[Ecycle| | _ | 5 | ma
Ve =0.2V/0.2V TC556 5AFL~12L|=120ns
DD 7=t ' TC5565APL-15L tcycle | _ | _ 30 | ma
Ioyr=OmA TC556 SAFL-15L|=150ns

Ipps1 [Standby Current CEl=Vyy or CE2=Vjj, - - 3 | mA

* CEl=Vpp-0.2V or =25° -

Ipps2 |Standby Current DD Ta=25"C 0.6 |1.0 pA
CE2=0,2V Ta=0~ 70°C - - 30

*:; In standby mode with CEI 2 Vpp~0.2V, these specification limits are guaranteed under
the condition of CE22 Vpp-0.2V or CE2 g 0.2V,

CAPACITANCE (Ta=25°C)

SYMBOL ~ PARAMETER TEST CONDITION MAX, UNIT
CIN Input Capacitance VIN=GND 10
Cout Output Capacitance VoyuT=GND 10 123

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=0~70°C, VpD=5V£10%)

READ CYCLE
TC5565APL-10L [TC5565APL-12L |TC556 5APL~15L
SYMBOL PARAMETER TC5565AFL-10L |TC5565AFL~12L | TC556SAFL-15L| 1T
MIN, | MAX. | MIN. | MAX. | MIN. | MAX,
trc |Read Cycle Time 100 - 120 - 150 -
tacc |Address Access Time - 100 - 120 - 150
-—tém CE] Access Time - 100 - 120 - 150
tco2 [CE2 Access Time - 100 - 120 - 150
tog |Output Enable to Output Valid - 50 - 60 - 70 ns
oo [Gntp g, T D ol - [wl-lwl-
togg |Output Enable to Output in Low-2 5 - 5 - 5 -
0 |Gucput 1o Hghd o ol O N N B B
topo |Output Enable to Output in High-Z | - 35 - 40 - 50
tog |[Output Data Hold Time 20 - 20 - 20 -
WRITE CYCLE
TC5565APL-10L [TC5565APL-12L |TC556 5APL-15L
SYMBOL PARAMETER TC5565AFL-10L |TC5565AFL-12L |TC5565AFL-15L| UNIT
) MIN. | MAX. | MIN. | MAX. | MIN. | MAX.
tyc |Write Cycle Time 100 - 120 - 150 -
typ |Write Pulse Width 60 - 70 - 90 -
tcyw |Chip Selection to End of Write 80 - 85 - 100 -
tas |Address Set up Time 0 - 0 - 0 -
tyr |Write Recovery Time 0 - 0 - 0 - ns
topw |R/W to Output High-Z - 35 - 40 - 50
toEw |R/W to Output Low-2Z 5 - 5 - 10 -
tps |Data Set up Time 40 - 50 - 60 -
tpy |Data Hold Time 0 - 0 - 0 -

A.C. TEST CONDITION

Output Load ¢ 100pF + 1 TTL Gate
Input Pulse Level : 0.6V, 2.4V

Timing Measurement VIN : 0.8v, 2.2V
Reference Level Vouyr : 0.8v, 2.2V

tr, tf : 5ns
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TC5565APL—-10L, TC5565APL—12L, TC5565APL—15L
TC5565AFL—10L, TC5565AFL—12L, TC5565AFL—15L

TIMING WAVEFORMS
READ CYCLE (1)

N AT
= T L ”7/////{/{&2/// NI
soorsssms VE— ) _ - _ _ ?

rw o JET MW i

m SEZTTIIIE LI
NN 7/,
- DR G
N T
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TC5565APL—10L, TC5565APL—-12L, TC5565APL—15L
TC5565AFL—10L, TC5565AFL—12L, TC5565AFL—15L

WRITE CYCLE 2 (4)

ADDRESSES

R/W

CEg

CE;

DouT

Diy

WRITE CYCLE 3 (4)

ADDRESSES

R/W

CEg

CE;y

Doyr

DIN

(CE1 Controlled Write)

) twe
VIH — I~ p W 4
Vi — ;Xt x
tas twp tWR
Vin —k SESSSSSS&\ Z;;ZZZZZZZZ%ZZZZZZZZZZZZZ/Z
ViH p— 4 \
s/ TR \
| tow
v — N - Y
ol NN /
| YcoE !? toow
tps t
Vm _ )J DATA IN STABLE t(
Vin 1

(CE2 Controlled Write)

D | X
- I T
i 0 | . N

I I tow

NN

Ny

T

focor oy, toow

tps

TDH

Vin
ViL

4
X DATA IN STABLEX
K
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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 CE] 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 CE] High transition or CE2 Low tramsition occurs coincident
with or prior to R/W High transition, Outputs remain in a high impedance
state.

4, Assuming that OE 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
VDH Data Retention Supply Voltage 2,0 - 5.5 \'
IDDS2 Standby Supply Current Vop~3. 0V - = 15 HA

VDD=5.5V - - 30
tCDR Chip Deselection to Data Retention Mode 0 - - us
tr Recovery Time tre *| - - us

*: Read cycle time.

CE7 Controlled Data Retention Mode (1)

VoD DATA RETENTION MODE
4.5V - e af e e ) - - - e - o - - w— - - — - ——
(2) \ / i
Vg - — ‘ J @)
CE; teIR Vpp -~ G2V tR
GND

CE2 Controlled Data Retention Mode (3)

. DATA RETENTION MODE /———
L A A e Tt T T I A

t
Vin R
vIL /
02V /777777
GND
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TC5565APL—10L, TC5565APL-12L, TC5565APL-15L
TC5565AFL-10L, TC5565AFL—12L, TC5565AFL—15L

Note 1 :

In CE] controlled data retention mode, minimum standby current mode is
achieved under the condition of CE250.2V or CE22Vpp-0.2V.

If the Vi of ﬁl is .2V in active operation, I,g, current flows during the
period that the Vpp voltage is going down from 4.5V to 2.4V.

In CEz.controlled data retention mode, minimum standby current mode is
achieved under the condition of CE2s0.2V.

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
0.1pF decoupling capacitor for every device is recommended to eliminate such noise.

ADDRESSES jL g )L
A\ A

Vpp= &5V
60 Vig= &3V
Vip= 0RV
40 Horizontal = 100ns/div
Ippo
(ma)

20 ‘ ‘

Fig .TYPICAL CURRENT WAVEFORMS
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TC5565APL—-10L, TC5565APL—12L, TC5565APL—15L
TC5565AFL—-10L, TC5565AFL—-12L, TC5565AFL—15L

OUTLINE DRAWINGS  (DIP28-P-600)

Unit in mm

0~15°

1
—

14.0+0.2
|1&24

«
o
37.01+0.2 b
o
~N w

-3

gt +

] o

| | — T

. ==

" -

=
2]
1.99 TYP. “ 0.5+ 0.1 S
, . L T e &
|2.54 | 14101 o

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

mold protrusion is 0.15mm.
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TC5565APL—10L, TC5565APL—-12L, TC5565APL—15L
TC5565AFL—-10L, TC5565AFL—-12L, TC5565AFL—15L

OUTLINE DRAWINGS  (SOP28-P-450)

Unit in mm

185+0.2

28 15
aoononnonnonona 3

(1143]
(450mil)

N
8.810.2
11.8£0.3

IR Wﬂﬁ i
1 Y]
LOTYP. | lLO.«tS:tO.I

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 5mA/MHz (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 2pA 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/MHz (Typ.) Operating

e Standby Current
100pA (Max.) :

TC55257 BPL-85 / BFL-85 / BSPL-85
BPL-10/BFL-10/BSPL-10

e 5V Single Power Supply
e Power Down Feature: CE
e Data retention Supply Voltage:

2.0~5.6V

PIN CONNECTION (TOP VIEW)

PIN NAMES

AO0~A14 | Address Inputs

R/W Read/Write Control Input

OF Output Enable Input

CE Chip Enable Input

1/01~1/08 | Data Input/Output

Voo Power ( +5V)

GND Ground

® Access Time

TC55257BPL-85 | 1C55257BPL-10

TC55257BFL-85 | TC55257BFL-10

TC552578SPL-85 | TC552578SPL-10
Access Time (max.) 85ns 100ns
Chip Enable Access
Time (max.) 85ns 100ns
Output Enable Time

(Max.) 45ns 50ns

® Directly TTL Compatible: All Inputs and Outputs
o Plastic DIP, Plastic FP and Plastic Slim Package
BLOCK -DIAGRAM

o (7 = o I - —0 Vpo
ﬁzc we | |»
70— e 125 7] - memorveew eNo
A8 D: 08 ~:
G LIREIE ] smsan
:};A 3‘ So \ 512x32x16
AlBg «< o . (262144)
A4 =
1101 3] S ———
° 2 8 SENSE AMP
= g
= COLUMN ADDRES:
. § et e
© [ 4 _
© C | COLUMN ADDRESS
o g .8 REGISTER e
11080 gy lllllllllll*
S8 HAHHHY |
O ARARAR AR AR A

0006dd0 CE
AQA1A2A3 AGA10

CE

Al
\%
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TC55257BPL—-85, TC55257BPL—-10
TC55257BFL-85, TC55257BFL—-10
TC55257BSPL—-85, TC55257BSPL-10

OPERATION MODE

OPERATION MODE (<4 OF RW /01~108 POWER

Read L L H, Dour looo
Write L * L Din lopo
Output Deselect L H H High-Z looo
Standby H * * High-Z lops

*: HorL

MAXIMUM RATINGS
SYMBOL ITEM RATING UNITS

Vpo Power Supply Voltage -0.3~7.0 \'
Vin Input Voltage -0.3*~7.0 \"
Vo Input and Output Voltage ~-0.5*~Vpp +0.5 \'
Po Power Dissipation 1.0/0.8/0.6 ** w
Tsolder Soldering Temperature 260-10 °C-sec
Tstrg Storage Temperature ~55~150 °C
Topr Operatihg Temperature 0~70 °c
*) —38.0V at pulse width 50ns

**) 0.6inch 1.0W, 0.3inch 0.8W, 0.45inch 0.6W

D.C. RECOMMENDED OPERATING CONDITIONS

SYMBOL PARAMETER MIN. TYP. MAX. UNIT
Voo Power Suppiy Voltage 4.5 5.0 5.5 Vv
Viy Input High Volitage 2.2 - Vpp +0.3 v
Vi Input Low Voltage -0.3* - 0.8 v
Vou Data Retention Supply Voltage 2.0 - 5.5 \

*) —3.0V at pulse width 50ns
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TC55257BPL—-85, TC55257BPL-10
TC55257BFL—-85, TC55257BFL—-10
TC55257BSPL-85, TC55257BSPL-10

D.C. and OPERATING CHARACTERISTICS (Ta=0~70°C, Vpp =5V £ 10%)

SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX. | UNITS
I Input Leakage Current Vin=0~Vpp - - 1.0 PA
lon Output High Current Vou = 2.4V -1.0 - - .mA
loL Output Low Current VoL = 0.4V 4.0 - - mA
o Output Leakage Current TE = Viu or RIW = Vi, or OF = Vi - - 1.0 PA

Vour = 0~ Vop ‘
TE=Vy toycle = 118 - 10 -
| RW = Vi mA
ooot Other Input = Vi / VL t";{:‘ = ' - - 70
IOUT = 0mA in. cycle
Operating Current CE = 0.2V teycle = 1118 - [ -
RW = Vpp ~ 0.2V
looo2 Other Input teyclem mA
=Vpp-02V/0.2v |  Min.cycle - - 60
lour = OmA
lops1 Standby Current CE=Vy - - 3 mA
CE=Vpp - P2V
! Standby C ~70° -
bDS2 andby Current Vop = 2.0V~5.5V Ta=0~70°C 2 100 BA
CAPACITANCE (Ta=25°C, f=1MHz)
SYMBOL PARAMETER TEST CONDITION MAX. UNIT
Cin Input Capacitance Vin=GND 10 pF
Cour Output Capacitance Vour = 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, Vpp =5V * 10%)

READ CYCLE
TC55257BPL-85 TC552578PL-10
SYMBOL PARAMETER TC55257BFL-85 TC55257BFL-10 UNIT
TC5525785PL-85 TC55257BSPL-10
MIN, MAX. MIN. MAX,
tre Read Cycle Time 85 - 100 -
tacc Address Access Time - 85 - 100
tco CE Access Time - 85 - 100
toe Output Enable to Output in Valid - 45 - 50
teoe Chip Enable (CE) to Output in Low 10 - 10 - ns
Output Enable to Output in
toee Low-Z 5 - 5 -
to0 :Z‘l:glf‘-inable (CE) to Output in - 30 _ 50
tooo Output Enable to Output in High-Z - 30 - 40
toH Output Data Hold Time 10 - 10 -
‘WRITE CYCLE
TC552578PL-85 TC552578PL-10
TC552578FL-85 TC55257BFL-10
SYMBOL PARAMETER TC55257BSPL-85 TC55257BSPL-10 UNIT
MIN. MAX. MIN. MAX.
twe Write Cycle Time 85 - 100 -
twp Write Pulse Width 60 - 70 -
tew Chip Selection to End of Write 65 - 90 -
tas Address Set up Time 0 - 0 -
twr Write Recovery Time H - 5 - ns
toow R/W to Output High-Z - 30 - 50
toew R/W to Output Low-Z 5 - 5 -
tos Data Setup Time 40 - 40 -
toH Data Hold Time 0 - 0 -

A.C.TEST CONDITIONS

Output Load : 100pF+1TTL Gate
Input Pulse Level : 0.6V,24V

Timing Measurement : 0.8V, 2.2V
Reference Level . 0.8V,2.2V

tr, tf : bns

B-44



TC55257BPL-85, TC55257BPL-10
TC55257BFL—-85, TC55257BFL-10
TC55257BSPL-85, TC55257BSPL-10

TIMING WAVEFROMS

ADDRESSES X '1%:
- tacc ‘ ‘ﬁu_.l
AN\ \
o

OUTPUT DATA VALID

WRITE CYCLE 1 (4) (R/W Controlled Write)
twe
[}

|
w
ADDRESSES
X
t, twr
| twe
RW A
\

tow

| toew

tos

D >g'“ DATA IN STABLE ‘K
[} ]
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TC55257BPL-85, TC55257BPL-10
TC55257BFL—-85, TC55257BFL-10
TC55257BSPL-85, TC55257BSPL—-10

WRITE CYCLE 2 @ (CE Controlled Write)

we

ADDRESSES X X

t, twr '

% SOOI \-//// .

TE W’ ;2‘

toow

Dour

tos | toH

Di X DATA IN STABLE E{

Note: 1.R/W is High for read cycle.

2.Assuming that CE low transition occurs coincident with or after R'W Low transition,
Outputs remain a high impedance state.

8. Assuming that CE High transition occurs coincident with or prior to R/W 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—-85, TC55257BPL-10
TC55257BFL-85, TC55257BFL—-10
TC55257BSPL—-85, TC55257BSPL—-10

DATA RETENTION CHARACTERISTICS (Ta=0~70°C)

SYMBOL PARAMETER MIN. TYP. MAX, UNIT

Vpu Data Retention Supply Voltage 2.0 - 5.5 \'
Standby Supply Vpn =3.0V - - 50

loos2 pA
Current VpH = 5.5V - - 100

tc Chip Deselection to Data Retention 0

OR Mode us
1R Recovery Time tre (1) - -

Note (1); Read Cycle Time.

CE Controlled Data Retention Mode

v
oo \ DATA RETENTON MODE
4‘Sv —————— - s e e mn GuS NS SN W SN GEN MBS S SN S G G - s e e - - - -
2) Q)
. \ /
CE
Vpp-0.2V
OB t
GND

Note (2): If the Vi of CE is 2.2V in operation, Ippg; current flows during the period that
the Vpp voltage is going down from 4.5V to 2.4V.
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TC55257BPL-85, TC55257BPL—-10
TC55257BFL-85, TC55257BFL—-10
TC55257BSPL—-85, TC55257BSPL—-10

OUTLINE DRAWINGS (DIP28 - P -~ 600)

UNIT: mm
N %W
28 15 ") ‘t’
B o v o o X e e s N s X s 6 o e o o

N
14.0£0.2
| 15.24'

"C‘II_JL.JL.JI-_II—JI_H_JI_H_II—JI_II_JL_I

14
37.0£0.2

~N
s 7 0.25433s
ersf
1 o
Y o
L0y -
o
z H
2 n
; -
=
1.420.1 || 0.5501
1.99TYP 1 — H .} &
[234]

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)

1R0aRA0080000]
)
L LEEEFEETLEm

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
L]
w
28 15 _ ]
~F °
L) 2l [@
m ~
~
UUUUUUU L N == B = N ~=* B == g *== gy = )
1 14 S
34.9£0.2
0.1
0.95%0.1 ~ 0.2520%s
o
+H
w
m

0.94TYP
——1

0.5 1MIN“ 3.5
I ,|'4.1sto.3
3.3%0.3

I
S
&

Note: Package width and length do not include mold p rotrusion, allowable mold protrusion is
0.15mm.
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32,768 WORDS x 8 BIT STATICRAM

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 5mA/MHz (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 2pA 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 ® Access Time
27.5mW/MHz (Typ.) Operating TC55257BPL-85L TC552578PL-10L
o Standby Current TC55257BFL-85L TC55257BFL-10L
P tyT = 25°C (M. . TC55257BSPL-85L | TC552578SPL-10L
pA at Ta = ax.): Access Time (max.) 85ns 100ns
TC55257 BPL-85L / BFL-85L / BSPL-85L Chip Enable Access
BPL-10L/BFL-10L/BSPL-10L |Time (max,) 85ns 100ns
¢ 5V Single Power Supply Output Enable Time
e Power Down Feature: CE (Max.) 45ns 30ns
e Data retention Supply Voltage: ® Directly TTL Compatible: All Inputs and Outputs
2.0V ~5.5V e Plastic DIP, Plastic FP and Plastic Slim Package
PIN CONNECTION (TOP VIEW) BLOCK DIAGRAM
:2 ° " <0 Vpo
A70 a MEMORY CELL o oNo
A:ég é su“ ;uzww
o H x32x
a3 = (262144)
Ala =
- | P
=]
o 2 SENSE AMP
, o § COLUMN AODRESS
° :s
PIN NAMES oss 3
AO0~A14 | Address Inputs
RIW Read/Write Control Input
[3 Output Enable Input AOAL 10
CE Chip Enable Input = =
1/01~1/08 | Data Input/Output ﬂ
Voo Power ( +5V) RW °"ED——
GND Ground sro—H
Ceo. > CE
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TC55257BPL-85L, TC55257BPL—-10L
TC55257BFL—85L, TC55257BFL—-10L
TC55257BSPL—-85L, TC55257BSPL—-10L

OPERATION MODE

OPERATION MODE CE OF RW vo1~vo8 POWER

Read L L H Dour looo
Write L * L Din Iooo
Output Deselect L H H High-Z oo
Standby H * v High-Z loos

* HorL

MAXIMUM RATINGS
SYMBOL ITEM RATING UNITS

Voo Power Supply Voltage -0.3~7.0 v
Vin Input Voltage -0.3*~7.0 v
Vio ! Input and Output Voltage ~0.5*~Vpp +0.5 v
Po Power Dissipation 1.0/0.8/0.6 ** w
Tsolder Soldering Temperature 26010 °C-sec
Tstrg Storage Temperature -~ 55~150 °C
Topr Operating Temperature 0~70 °C
*) —3.0V at pulse width 50ns

**) 0.6inch 1.0W, 0.3inch 0.8W, 0.45inch 0.6W

D.C. RECOMMENDED OPERATING CONDITIONS

SYMBOL PARAMETER MIN. TYP. MAX. UNIT
Voo Power Supply Voltage 4.5 5.0 5.5 v
Vi Input High Voltage 2.2 - Vpp +0.3 v
Vi Input Low Voltage -0.3* - 0.8 \
Vo Data Retention Supply Voltage 2.0 - 5.5 v

*) ~3.0V at pulse width 50ns
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TC55257BPL—85L, TC55257BPL—-10L
TC55257BFL—-85L, TC55257BFL—-10L
TC55257BSPL-85L, TC55257BSPL-10L

D.C. and OPERATING CHARACTERISTICS (Ta=0~70°C, Vpp =5V £ 10%)

SYMBOL PARAMETER TEST CONDITION MIN. | TYP. | MAX, | UNITS
e Input Leakage Current Vin= 0~Vpp - - 1.0 PA
low Output High Current Voi = 2.4V -1.0 - - mA
loL Output Low Current VoL = 0.4V 4.0 - - mA
o Output Leakage Current CE = Vin or RAW = Vy_or OE=Viy - - 1.0 PA

Vour = 0~ Vpp
CE=Vy teycle = 1uS - 10 -
. RIW = Vi mA
0001 Other Input = Vi / V¢ “V';:: = ; - - 70
lour = OmA n. cycle
Operating Current = 02V teycle = 108 - 5 -
RW = Vpp - 0.2V
lopo2 Other Input teyde = mA
= Vop - 0.2V/0.2V Min.cycle | = i
lour = OmA
lopst Standby Current CE=Vy - - 3
Ta=0~70°C
- Vpp = 0. - - 30
lops2 Standby Current SE DZDOV 052\;‘/ PA
= 2.0V~S5.5V -
oo Ta=25°C - - 2
CAPACITANCE (Ta=25°C, f=1MHz)
SYMBOL PARAMETER TEST CONDITION MAX. UNIT
Cn Input Capacitance Vin=GND 10 pF
Cour Output Capacitance Vour=GND 10 pF

Note: This parameter is periodically sampled and is not 100% tested.
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TC55257BPL—85L, TC55257BPL—10L
TC55257BFL—85L, TC55257BFL—10L
TC55257BSPL-85L, TC55257BSPL—-10L

A.C. CHARACTERISTICS (Ta=0~70°C, Vpp =5V £ 10%)

READ CYCLE
TC552578PL-85L TC55257BPL-10L
TCS5257BFL-85L TC55257BFL-10L
SYmBOL PARAMETER TC5525785PL-85L TC5525785PL-10L UNIT
MIN. MAX. MIN. MAX.
tre Read Cycle Time 85 - 100 -
tacc Address Access Time - 85 - 100
tco CE Access Time - 85 - 100
toe Output Enable to Output in Valid - 45 - 50
tcoe Chip Enable (CE) to Output in Low 10 - 10 - ns
Output Enable to Output in
5 - -
toee Low-Z s
Chip Enable (CE) to Output in
- - S
too High-Z 30 0
tooo Output Enable to Output in High-2 - 30 - 40
ton Output Data Hold Time 10 - 10 -
‘WRITE CYCLE
TC552578PL-85L TC55257BPL-10L
TC55257BFL-85L TC55257BFL-10L
SYMBOL PARAMETER
TC55257BSPL-85L TC552578SPL-10L UNIT
MIN. MAX. MIN. MAX.
twe Write Cycle Time 85 - 100 -
twp Write Pulse Width 60 - 70 -
tew Chip Selection to End of Write 65 - 90 -
tas Address Set up Time 0 - 0 -
twr Write Recovery Time 5 - 5 - ns
toow R/W to Output High-Z - 30 - 50
toew R/W to Output Low-Z 5 - 5 -
tos Data Set up Time 40 - 40 -
ton Data Hold Time 0 - 0 -

A.C.TEST CONDITIONS

Output Load ¢ 100pF+1TTL Gate
Input Pulse Level : 0.6V,24V

Timing Measurement : 0.8V, 2.2V
Reference Level . 0.8V,2.2V

tr, tr : bns
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TC55257BPL—-85L, TC55257BPL—-10L
TC55257BFL-85L, TC55257BFL—-10L
TC55257BSPL—-85L, TC55257BSPL-10L

TIMING WAVEFROMS
READ CYCLE ®)

tre

ADDRESSES X X
< L_'au_.l

too I l
| [} -l

tooo
U >
OUTPUT DATA VALID X

WRITE CYCLE 1 4) (R/W_Controlled Write)

ADDRESSES *ﬁ:
oA
tas twr '
1 twe
-
RW /

tew

| toew

tos

Dy )g“ DATA IN STABLE E{
N N
1)
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TC55257BPL—-85L, TC55257BPL-10L
TC55257BFL—85L, TC55257BFL—-10L
TC55257BSPL-85L, TC55257BSPL—-10L

WRITE CYCLE 2 @ (CE Controlled Write)

twe

e : o
ADDRESSES X K

tas twr '

® ' = 17

Dour

Din )& DATA IN STABLE K

toH

Note: 1.R/W is High for read cycle.

2.Assuming that CE low transition occurs coincident with or after R/'W Low transition,
Outputs remain a high impedance state.

3. Assuming that CE High transition occurs coincident with or prior to R/W 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=0~70°C)

SYMBOL PARAMETER MIN. TYP. MAX, UNIT
Vou Data Retention Supply Voltage 2.0 - 5.5 "
Standby Supply Vou =3.0V - - 20
Ipps2 BA
Current Vpy = 5.5V - - 30
tc Chip Deselection to Data Retention °
OR Mode BS
tr Recovery Time tre (1) = -
Note (1): Read Cycle Time.
CE Controlled Data Retention Mode
V|
oo \ DATA RETENTON MODE
4.5V —————— — v s e oy [ = o - —————— . . ———— - oy www s foof s e e s w—Y— o o —— — —
2) @)
Vg === \ /
54 Vpp-0.2V
| tSQB 007 1R
GND

Note (2): If the Vi of CE is 2.2V in active operation, Ippg, current flows during the period that
the Vpp voltage is going down from 4.5V to 2.4V.
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TC55257BPL-85L, TC55257BPL—10L
TC55257BFL—-85L, TC55257BFL—-10L
TC55257BSPL—-85L, TC55257BSPL-10L

OUTLINE DRAWINGS (DIP28 - P - 600)

UNIT: mm

28 15

\-——/
0~15s

14.0£0.2
l 15.24|

1 14
37.0£0.2

0.1
0.25%00s

3.5%0.3
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0.5£0.1

Tt 23 &

1.99TYP 1.410.1
L) LI )
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Note: Package width and length do not include mold protrusion, allowable mold protrusion is
0.15mm.,
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TC55257BPL—-85L, TC55257BPL—-10L
TC55257BFL-85L, TC55257BFL—-10L
TC55257BSPL-85L, TC55257BSPL-10L

OUTLINE DRAWINGS (SOP28 - P -450)
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UNIT : mm

(asomit)

N\
8.8£0.2
11.8%£0.3

14

1.0TYP ¢ < 0.4310.1 m

Note: Package width and length do not include mold protrusion, allowable mold protrusion is
0.15mm.,
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TC55257BPL—-85L, TC55257BPL—-10L
TC55257BFL-85L, TC55257BFL—-10L
TC55257BSPL-85L, TC55257BSPL-10L

OUTLINE DRAWINGS (DIP28 - P - 300B)
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Note: Package width and length do not include mold p rotrusion, 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 5mA/MHz (Typ.) and maximum
access time of 100ns. When CE is a logical high, the device is placed in low power standby mode in
which standby current is 2pA 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 TC55257BF1 is offered in a 28 pin 450 mil small outline plastic flat package.

FEATURES
¢ Low Power Dissipation ® Access Time
27.5mW /MHz (Typ.) Operating TC55257BPI-10L
e Standby Current \ TC55257BFI-10L
2pA at Ta = 25°C (Max.) : TC5525785PI-10L
TC55257BPI-10L/BFI-10L/BSPL-10L  [-Access Time (max) 100ns
¢ 5V Single Power Supply Chip Enable Access Time (max.) 100ns
e Power Down Feature : CE Output Enable Time (Max.) 50ns
e Data retention Supply Voltage : o Directly TTL Compatible: All Inputs and Outputs
2.0V ~55V ® Plastic DIP, Plastic FP and Plastic Slim Package
o Wide Operating Temperature : DIP, Plastic FP and Plastic Slim Package
—40 ~ 85°C
PIN CONNECTION (TOP VIEW) BLOCK DIAGRAM
sse—FEE | E ] [ <o Vuo
a2 gE Eg 1] memORYCeLL <o oo
Pats & EE st;w:;vw
w w x32%
R B 18° L1 aanm
A4
=] e R
"°‘A g H&] senseawe
, § '-[5 OB
<
=l e
PIN NAMES 3 [lys | Lo s
D NAMES 1108 g
AO~A14 | Address Inputs oo
RW Read/Write Control Input R
OF Output Enable Input ADALAZAS ASAID Ce
TE Chip Enable Input
YO1~1/08 | Data Input/Output
Voo Power ( + 5V) W°"L_.D———
GND Ground - =)
[s]3 n—y
< TP ce
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‘" TC55257BPI-10L, TC55257BFI-10L
TC55257BSPI-10L

OPERATION MODE

OPERATION MODE [«3 OF W VO1~108 POWER
Read L L H Dour looo
Write L * L Din looo
Output Deselect L H H High-Z lobo
Standby H hd * High-Z loos
* HorL
MAXIMUM RATINGS
SYMBOL ITEM RATING UNITS
Voo Power Supply Voltage -0.3~7.0 v
Vin Input Voltage ~-0.3*~7.0 \2
Vio Input and Output Voltage ~0.5*~Vpp +0.5 \
Pp Power Dissipation 1.0/0.8/0.6** w
Tsolder Soldering Temperature 260°10 °C+sec
Tstrg Storage Temperature ~55~150 °C
Topr Operating Temperature -40~85 °c
*) —8.0V at pulse width 50ns
**) 0.6inch 1.0W, 0.3inch 0.8W, 0.45inch 0.6W
D.C. RECOMMENDED OPERATING CONDITIONS
SYMBOL PARAMETER MIN. TYP. MAX. UNIT
Voo Power Supply Voltage 4.5 5.0 5.5 Vv
Viu Input High Voltage 24 - Vpp +0.3 v
Vi Input Low Voltage -0.3* - 0.6 v
Vou Data Retention Supply Voltage 2.0 - 5.5 \

*) —8.0V at pulse width 50ns
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TC55257BPI-10L, TC55257BFI-10L
TC55257BSPI-10L

D.C. and OPERATING CHARACTERISTICS (Ta= ~40~85°C, Vpp =5V £ 10%)

SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX. | UNITS
I Input Leakage Current Vin=0~Vpp - - 1.0 pA
loH Output High Current Vou = 2.4V -1.0 - - mA
loL Output Low Current Voo = 0.4V 4.0 - - mA

V =V, V,
o Output Leakage Current TE = Viw or RW w or OF=Viy - - 1.0 PA
Vour = 0~ Vpp
CE= V) teycle = 108 - 10 -
| RW = Viu A
ooot Other Input = Vi /Vy ‘q;; = . - - 70 m
lour = OmA in. cycle
Operating Current TE=o02v teycle = 148 - 5 -
RW = Vpp - 0.2V
Iopo2 Other Input tycle = mA
= Vpp - 0.2V/0.2V Min.cycle |~ - 6
loutr = OmA
lopst Standby Current CE=Vy - - 3 mA
Ta= -40~85°
CE = Vpp - 0.2V a= - 40~85°C - - 50
lops2 Standby Current v 2.0V~5.5V BA
0o = STV Ta=25°C - - 2
CAPACITANCE (Ta=25°C, f=1MHz)
SYMBOL PARAMETER TEST CONDITION MAX. UNIT
Cin Input Capacitance Vin=GND 10 pF
Cout 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, Vpp =5V 10%)

READ CYCLE
TC552578PI-10L
TC55257BFI-10L
SYMBOL PARAMETER TC5525785PI-10L UNIT
MIN. MAX.
tre Read Cycle Time 100 -
tacc Address Access Time - 100
tco CE Access Time - 100
toe Output Enable to Output in Valid - 50
tcoe Chip Enable (CE) to Output in Low 5 - ne
toee Output Enable to Output in Low-Z 0 -
too Chip Enable (CE) to Output in High-Z - 50
tooo Output Enable to Output in High-Z - 40
toH dutput Data Hold Time 10 -
WRITE CYCLE
TC552578PI-10L
TC55257BFI-10L
SYMBOL PARAMETER TC55257BSPI-10L UNIT
MIN. MAX.
twe Write Cycle Time 100 -
twe Write Pulse Width 70 -
tew Chip Selection to End of Write 90 -
tas Address Set up Time 0 -
twr Write Recovery Time S - ns
toow R/W to Output High-Z - 50
toew R/W to Output Low-Z 0 -
tos Data Set up Time 40 -
toH Data Hold Time 0 -

A.C.TEST CONDITIONS

Output Load
Input Pulse Level

100pF +1 TTL Gate
0.4V, 2.6V

Timing Measurement : 0.6V, 24V

Reference Level
tr, b1

: 0.8V,2.2V
: bns
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TIMING WAVEFROMS
READ CYCLE ()

tre

ADDRESSES >§: IB‘
—
:\\\\\\\\\\\\\\\\\\\\\\\\\\

|
| —l

OUTPUT DATA VALID

UNKNOWN

WRITE CYCLE 1 4) (R'W Controlled Write)

twe

E 3 o
ADDRESSES ><
tas twr
P

| toew

tos toH

'3 By
DATA AB
Din >§‘ IN STABLE ?<
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WRITE CYCLE 2 @ (CE Controlled Write)

twe

ADDRESSES )_6‘ w
t#,l_ e twr

RW
o3 17
Dour

1 tps L_to
Div X DATA IN STABLE k

i |

Note: 1.R/W is High' for read cycle.

2. Assuming that CE low transition occurs coincident with or after R/W Low transition,
Outputs remain a high impedance state.

3. Assuming that CE High transition occurs coincident with or prior to R/W 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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DATA RETENTION CHARACTERISTICS (Ta= -40~85°C)

SYMBOL PARAMETER MIN. TYP. MAX. UNIT
Vo Data Retention Supply Voltage 2.0 - 55 v
Standby Supply Vpu =3.0V - - 30
lops2 pA
Current Vpu=5.5V - - 50
Chip Deselection to Data Retention
tcor 0 - -
Mode BS
tr Recovery Time tre (1) = -

Note (1): Read Cycle Time.

CE Controlled Data Retention Mode

v
oo \ DATA RETENTON MODE

4.5\ = ——— - ——— - - - o o = - o ff - - - —— - o o

(2) (0]

Vpp-0.2V \
‘ N oD tg '
R | >l

Note (2): If the Vi of CE is 2.4V in active operation, Ippg; current flows during the period that
the Vpp voltage is going down from 4.5V to 2.4V.

VIH —— - o—

al
_—
~

GND
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OUTLINE DRAWINGS (DIP28 - P - 600)

UNIT: mm

.
w0
28 15 } !

="
14.0£0.2
I 15.24|

L;IL.II—JI—IL—II—JI—.II—JLJI—IUUI—JL—J

14
37.0£0.2 )

0.1
0.25%005

3.5%0.3

0.51MIN

0.5%0.1

= :
2.54

1.99TYP 1.410.1

Note: Package width and length do not include mold protrusion, allowable mold protrusion is
0.15mm.,
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OUTLINE DRAWINGS (SOP28 - P ~450)

UNIT: mm

€ 18.5 1 0.2 ————————————p|

I00RRARRAAARRE

S
8.8+0.2
11.8£0.3

(asomit)

L1

14

.OTYP

=37
| m— -
— =R -
=
=]
| o— -
| -
{—

Note: Package width and length do not include mold protrusion, allowable mold protrusion is
0.15mm.,
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OUTLINE DRAWINGS (DIP28 - P -300B)

UNIT: mm
L]
"
28 ) 15 _ !
| T El )
y ~
(=]
) m
[ ny =
~
L™ JENE = BN " [ ™" [N S [y SV Jup UeT gy Uee Ry Ghe gy e pupy S gy ey s gy e )
1 14 =
34910.2
+0.1
0.95+0.1 « ™ 0.25233s
: o
a
n k2
mye

3.3%0.3

0.94TYP
—_—]

Note: Package width and length do not include mold p rotrusion, allowable mold protrusion is
0.15mm.
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32,768 WORDS x 8 BIT STATIC RAM

PRELIMINARY

DESCRIPTION

The TC551001PL/FL 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 5mA/MHz (Typ.) and
minimum cycle time of 85/100ns. When CEI is a logical high, or CE2 is a logical low, the device is
placed in low power standby mode in which standby current is 2pA typically. The TC551001PL/FL has
three control inputs. Chip enable inputs (CEL,CE2) allow for device selection and data retention
control, and an output enable input (OE) provides fast memory access. Thus the TC551001PL/FL 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 TC551001FL
is offered in a 32 pin 525 mil small-outline plastic flat package.

FEATURES e Access Time
® Low Power Dissipation Tcﬁ}?&‘;s T%{?;LO%
27.5mW/MHz (Typ.) Access Time (max.) 85ns 100ns
: ?’ansc?ble;rrent :SIOOX;A (Max.) CE1 Access Time (max.) 85ns 100ns
o m]% e °¥ert up.p Y I CE2 CE2 Access Time (max.) 85ns 50ns
ower Uown Teature: ’ OE Access Time (max.) 45ns 50ns
® Data retention Supply Voltage: 2.0 ~ 5.5V

® Directly TTL Compatible: All Inputs and Outputs
e Plastic DIP, Plastic Flat Package

PIN CONNECTION (TOP VIEW) BLOCK DIAGRAM

N
Nva VDD CE
A16 Al5 :
A 5 nele | IR Zow
A7 Al3 Ab Y eelle MEMORY CELL
A6 A8, | [82]|8% ARRAY
A8 A}% S qn (8
A5 A9 Al3 alls8 512x64x32
ae v AldI8s B2 BEL  (1048576)
A3 oF A8 & xx||lxo
A2 A10 o
:& e 1701 B SENSE AMP,
1/08
s /08 o 3 _H_' COLUMN ADDRESS
1702 1106 s o <=l 8
1703 1705 o <3| 5| [COTUMNADORESS
GND 1704 1708 © it
PIN NAMES 2% | [COLUMN ADDRESS
AO~A16 | Address Inputs C
RIW Read /Write Control Input ADATAZA3ABAIAI0ATY
OE Output Enable Input
CE1,CE2 | Chip Enable Input
1/01~1/08 | Data Input/Output OEF :j
Voo Power ( + 5V) W ={ -
GND Ground CETo ) CE
N.C. No Connection CE2 °—D0—|—L/
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TC551001PL—-85, TC551001PL-10
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OPERATION MODE

OPERATION MODE CET CE2 OF RW /01 ~ 1108 POWER
Read L H L H Dour looo
Write L H * L Din looo
Output Deselect L H H H High-Z Ippo

H * * * High-Z loos
Standby " T P pe High-2 To0s
**HorlL
MAXIMUM RATINGS

SYMBOL ITEM RATING UNITS
Voo Power Supply Voltage -03~7.0 v
Vin Input Voltage -0.3*~7.0 v
Vo Input and Output Voltage -0.5~Vpp'+ 0.5 v
Po Power Dissipation 1.0/0.6** w
Tsolder Soldering Temperature 260- 10 °C- sec
Tstrg. Storage Temperature ~55~150 °C
Topr. Operating Temperature 0~70 °C

*: —3.0V at pulse width 50ns MAX.
**; SOP
D.C. RECOMMENDED OPERATING CONDITIONS.

SYMBOL PARAMETER MIN. TYP. MAX. UNIT
Voo Power Supply Voltage 4.5 5.0 5.5
Vi Input High Voltage 2.2 - Vpp + 0.3 v
Vi Input Low Voltage -0.3* - 0.8
Vou Data Retention Supply Voltage 2.0 - 5.5

* —3.0V at pulse width 50ns MAX.
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D.C. and OPERATING CHARACTERISTICS (Ta=0~70°C, Vpp= 5V * 10%)

SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX. UNIT
I Input Leakage Current Vin=0~Vpp - - 1.0 pA
lon Output High Current Von = 2.4V -1.0 - - mA
loL Output Low Current VoL = 0.4V 4.0 - - mA

CET = Vi or CE2 = Vy or
) Output Leakage Current - - $1.0 BpA
o P 9 OF = Viy, Vour = 0~ Vpp
CET = V) and CE2 = Vjy and R'W = Vyy,
IOUT = 0mA
[ - - 80 A
poo1 Other Inputs = Viq/ VL m
« Min. cycle
Operating Current tﬁ’i‘e n- <y
CE1 = 0.2V and CE2 = Vpp-0.2V
RW = Vpp=0.2V, lgyr = OmA
16002 00 out _ - 70 mA
Other Inputs = Vpp=-0.2V/0.2V
teycle = Min. cycle
lops1 CET = Vi or CE2 = Vi - - 3 mA
Standby Current TET = Vpp-0.2V or CE2 = 0.2V
lops2 () eo - 2 100 BA
Voo = 2.0V~ 5.5V, Ta = 0~ 70°C

Note: (1) In standby mode with CEI 2 Vpp—0.2V, these specification limits are

the condition of CE2 2 Vpp-—-0.2V or CE2 = 0.2V.

CAPACITANCE (Ta = 25°C, f = 1MHz)

guaranteed under

SYMBOL PARAMETER TEST CONDITION MAX. UNIT
Cin Input Capacitance Vin = GND 10 ;
Cout Output Capacitance Vour = GND 10 P

Note: This parameter is periodically sampled and is not 100% tested.
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TC551001PL-85, TC551001PL-10
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A.C. CHARACTERISTICS (Ta = 0~ 70°C, Vpp = 5V * 10%)

Read Cycle
TC551001PL-85 TC551001PL-10
SYMBOL PARAMETER TC551001FL-85 TCS51001FL-10 UNIT
MIN. MAX. MIN. MAX.
Re Read Cycle Time 85 - 100 -
tacc Address Access Time - 85 - 100
tco1 CET Access Time - 85 - 100
tco2 CE2 Access Time - 85 - 100
tOE Output Enable to Output in Valid - 45 - 50 ns
tcoe Chip Enable (CET, CE2) to Output in Low-Z 10 - 10 -
toee Output Enable to Output in Low-Z 0 - 0 -
top Chip Enable (CET, CE2) to Outputin High-Z - 30 - 35
topo Output Enable to Output in High-Z - 30 - 35
ton Output Data Hold Time 10 - 10 -
Write Cycle
TC551001PL-85 TC551001PL-10
SYMBOL PARAMETER TC551001FL-85 TC551001FL-10 UNIT
MIN. MAX. MIN. MAX.
twe Write Cycle Time 85 - 100 -
twp Write Pulse Width 60 - 60 -
tew Chip Selection to End of Write 75 - 80 -
tas Address Setup Time 0 - 0 -
twr Write Recovery Time 0 - - ns
toow R/Wto Output in High-2 - 30 - 35
toew R/W to Outputin Low-Z 0 - 0 -
tos Data Set up Time 35 - 40 -
tox Data Hold Time 0 - 0 -

A.C.TEST CONDIONS

¢ Output Load : 100pF+1TTL Gate

® Input Pulse Level . 0.6V,24V

¢ Timing Measurement Viy : 0.8V,2.2V
Reference Level Vour : 0.8V,2.2V

o t,tr : Sns
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TIMING WAVEFROMS
READ CYCLE (1)

tre

ADDRESSES }{

tacc O

%)

€

TN

WRITE CYCLE 1 (4) (R/W_Controlled Write

g

toow ‘ toew

—'«—
Yy K s 70

tps toH

Din X DATA IN STABLE K

N
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WRITE CYCLE 2 @ (CE1 Controlled Write)

twe

ADDRESSES X X
w7 ). | o
S u—

O X oata v staste X

ADDRESSES }(‘ X

RW

CE2

.

CET

fii

N

720

Dour

Din

tos ton
DATA IN STABLE L(
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NOTE:
(1) R/W is High for Read Cycle.

(2) Assuming that CE1 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 OE is High for Write Cycle, Outputs are in high impedance state during this

period.

DATA RETENTION CHARACTERISTICS (Ta = 0~70°C)

SYMBOL PARAMETER MiIN. TYP. MAX. UNIT

VpH Data Retention Supply Voltage 2.0 - 55 v
Vpp = 3.0V - - S0

lpps2 Standby Current RA
Vpp = 5.5V - - 100

tcoR Chip Deselection to Data Retention Mode 0 - - nS

tR Recovery Time 5 - - mS

CE1 Controlled Data Retention ‘_Mode (1)

Voo
Voo \ DATA RETENTON MODE
4.5\, —————— e ehn P e e ES G SR . G W G S AN G D wuh wn G - — e e w— - mu e e =
(2) (2)
T \ /
Vpp- 0.2V
CEl / tcoR tR

GND
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CE2 Controlled Data Retention Mode (3)

v
Voo 20 DATA RETENTON MODE /——————-

GND

NOTE:
(1)In CEI controlled data retention mode, minmum standby current mode is achieved
under the condition of CE2 = 0.2V or CE2 = Vpp -~ 0.2V.
(2) If the Vi of CEI is 2.2V in active operation, during the period that the Vy, voltage is
going down from 4.5V to 2.4V, Ipps; current flows, ‘
(3)In CE2 controlled data retention mode, minimum standby current mode is achieved

under the condition of CE2 = 0.2V.
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OUTLINE DRAWING (DIP32 - P - 600)

UNIT : mm
\ .
w
32 17 =) 1
g 1 oo X o e Y 1 o 5 e 1 v o 6 o O e O e o 0 o / o
N
o
#
°
<
e
1 16
42.0%0.2
- 0.1
Tom 0.252405
o
o
—+| -—H-
T
m < "
o
z H
s "
- m
b
o
1.957Yp
L LI

Note: Package width and length do not include mold protrusion. Allowable mold protrusion
is 0.15mm.
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OUTLINE DRAWING (SOP32 - P -525)

UNIT : mm

20.6+0.2

[r23:9]
(s25mi1)

AN
10.7£0.2
14.131£0.3

1
0.19+0.1 2.4+%0.2

0.8+0.2

Note: Package width and length do not include mold protrusion. Allowable mold protrusion
is 0.15mm.
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65,536 1ORD x 1 BIT CMOS STATIC RAM

DESCRIPTION

The TC5E61P/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 100mA at minimum cycle time.
The TC55681P/J also features an automatic stand-by mode. When deselected by Chip Enable (ﬁf), the
operating current is reduced from 100mA to 2mA. The TC5561P/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 TCB5561P is offered in a 22 pin plastic DIP with 300 mil width for high density
assembly and the TC5561J is offered in a 4 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: TC5561P/J-45 45ns(MAX.) * 5V single power supply
TC5561P/J-55 55ns(MAX.)
TC5561P/J-70 70ns(MAX.)

« Low power dissipation: Operation 100mA(MAX.)

* Fully static operation

e Directly TTL compatible:
All Inputs and Output

Standby 2mA (MAX. )
+ I/0 separate
PIN CONNECTION » Package: 22 Pin plastic 300 mil DIP
TC5561P TC5561J : TC5561P
(TOP VIEW) (TOP VIEW)

24 Pin plastic 300 mil SOJ

: TC5561J
BLOCK DIAGRAM
0 —
A -
Al = ==V
A2 g MEMORY CELL -0 GND
A3 |
Al =2 ARRAY
AS 5 256X256
A6 = |
PIN NAMES A7 |
1 L
A0 vAl5 |Address Inputs CE SENSE AMP. Doyt |
DIN Data Input Dy DATA |
Dour |Data Output CONTROL COLUMN DECODER

1 1L YL 1T

81—1'7 I
&o—HE
% o—H1

| 1
CE Chip Enable Input |
WE Write Enable Input TE o0— k E H u H H—l ;
VpD Power (+5V) :éo ":!;.1 Aliz ALLS Alu}m \
GND Ground WE o— |

N.C. No Connection




TC5561P/J—45, TC5561P/J-55
TC5561P/J-70

[MAXIMUM RATINGS]

SYMBOL ITEM RATING UNIT
Vpp Power Supply Voltage -0.3~7.0 '
Vin Input Voltage -2.0~7.0 \'
Vout Output Voltage -0.5 A, Vpp+0.5 v

Pp Power Dissipation 650 oW
Tsolder | Soldering Temperature 260 . 10 °C . sec
Tstg Storage Temperature -65 A 150 °c
‘Topr Operating Temperature 070 °C

[D.C. RECOMMENDED OPERATING CONDITIONS]

SYMBOL PARAMETER MIN. TYP. MAX., UNIT
VbD Power Supply Voltage 4.5 5.0 5.5 v
Vin Input High Voltage 2.2 - Vpp+0.3 \'
ViL Input Low Voltage -0.3 - 0.8 '
Vpu Data Retention Supply Voltage 2.0 - 5.5 \'

[D.C. and OPERATING CHARACTERISTICS]| (Ta=0~70°C, Vpp=5V+10%)

SYMBOL PARAMETER TEST CONDITION MIN. | TYP.|MAX, | UNIT
I Input Leakage Current ViN=0 ~Vpp - - |+1.0| upA
Lon Output High Current Vou=2.4V -8 - - | ma
ToL Output Low Current VoL=0.4V 8 - - | mA

CE=Vyy or WE=V
5] Output Leakage Current I 1L - - |#1.0] upA
P & VouT=0 " VpD
Vpp=5.5V, teycle=Min cycle
Ippo Operating Current CE=VyL - - 100 | mA
Other Input=Vyg/ViL
Ippsi CE=V - - 2| mA
D Standby Current 11
Ipps2 CE=Vpp=-0.2V - - | 100] na
CAPACITANCE| (Ta=25°C)
SYMBOL PARAMETER TEST CONDITION MAX., UNIT
CiN Input Capacitance VIN=GND 10 pF
Cout Output Capacitance VoyT=GND 10 pF

Note: This parameter is periodically sampled and is not 100% tested.
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[A.C. CHARACTERISTICS] (Ta=0~70°C, Vpp=5V£10%)

Read cycle

TC5561P-45 TC5561P-55 | TC5561P-70
SYMBOL PARAMETER TC5561J-45 TC5561J-55 TC5561J-70 UNIT

MIN. | MAX. MIN. MAX, | MIN. MAX.
tre 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
tcop |Chip Enable to Output in High-2 - 15 - 15 - 15 ns
toly Output Data Hold Time 5 - 5 - 5 - ns

Write cycle

TC5561P-45 | TC5561P-55 | TC5561P-70
TC5561J-45 | TC5561J-55 | TC5561J-70

SYMBOL PARAMETER UNIT
MIN. | MAX., MIN. MAX. | MIN. MAX.

tuc Write Cycle Time 45 - 55 - 70 - ns

typ Write Pulse Width 30 - 35 - 35 - ns

tow Chip Enable to End of Write 30 - 35 - 35 - ns

Caw Address Set up Time 0 - 0 - 0 - ns

tWR Write Recovery Time 0 - 0 - 0 - ns

topw |WE to Output High-Z - 15 - 15 - 15 ns

togw |WE to Output Low-Z 0 - 0 - 0 - ns

tps Data Set up Time 25 - 25 - 30 - ns

tDH Data Hold Time 0 - 0 - 0 - ns

[A.C. TEST CONDITIONS] Yoo

Input Pulse Levels 0.6V, 2.4V 4800

Input Rise and Fall Time Sns i, l © Doyt

Output Load See Fig. 1 ];

Fig.1l Output Load
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[TIMING WAVEFORMS]

READ CYCLE (1) tRo

7 N

Addresses )

X
tace tco S0 |
°E NN /W/-WIW//

LooE tcoD

DouT OUTPUT DATA VALID )@———

WRITE CYCLE 1 (WE Controlled Write)

twe
Addresses )(

Taw

t
twp R

WY A

tow

oE AN 4 ¢ i
topw N 0'0"0’6"’;" ‘;.v

VE

A

\V, ""‘V‘V’
Dour @ KRR 8) XRRXRXX
tps tn
> DATA IN
STABLE
WRITE CYCLE 2 (CE Controlled Write)
twe
Addresses )( )(
taw . TWR
WP
VE IR W,
tow
F 4
o NN A
tco TODW
Doyt
tps *D
DATA IN
DN )( STABLE

Note: 1. R/W is High for Read Cycle.
2. Assuming that CE Low transition occurs coincidently or after WE
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.



TC5561P/J—45, TC5561P/J—55
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DATA RETENTION CHARACTERISTICS (Ta=0~70°C)

SYMBOL PARAMETER MIN. TYP. MAX. UNIT
VpH Data Retention Supply Voltage 2.0 - 5.5 v
Vpp=3.0V | - - 50
Ipps2 | Standby Supply Current LA
VDD=5‘5V - - 100
ECDR | Chip Deselection to Data Retention Mode 0 - - ns
TC5561P-45| 45 - -
trR Recovery Time TC5561P-55| 55 - - ns
TC5561P-70 70 - -
VbD
\ Data Retention Mode /
4.5V —=mmmmm e B e T T e

(5) \

(5)

CDR Vpp=-0.2V tR

GND

Note: 5. If the Vy of CE is .2V in active operation, Ippg, current flows during
the period that the V, voltage is going down from 4.5V to 2.4V.
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[OUTLINE DRAWINGS]

+ Plastic DIP (DIP22-P-300) Unit in mm
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Note: Package width and length do not include mold protrusion, allowable

mold protrusion is 0.15mm.
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[OUTLINE DRAWINGS|

+ Plastic SOJ (S0J24-P-300)
Unit in mm
159%0.12
24 13
Fu:.c:.m.cu:.n:u:ﬂﬂhm
= R _
ol :
£| 93 £
~ + | )
N s 7]
\, o
S A N | \_J——;:
1 12 -
[=1=]
+1
N
(=]
0.71+0.1
z
2| o
(=]
el #
u 1) u u U U < o

e 01] =222 BT 015 @]

1.27

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






65,536 WORD x 1 BIT CMOS STATIC RAM

DESCRIPTION |

The TCBB562P/J is a 65,536 bit high speed static random access memory organized as 65,538
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 100mA at minimum cycle time. The
TC5862P/J also features an automatic standby mode. When deselected by chip Enable (C_E), the
operating current is reduced from 100mA to 20mA. The TC556RP/J is suitable for use in main
memory of high speed computer and pattern memory, where high speed/high density are required.
The TC556RP is offered in a 2R pin plastic DIP with 300 mil width for high density surface
assembly and the TC5562dJ is offered in a 24 pin plastic SOJ with 300 mil width for high density
surface assembly. The TC556_2P/J is fabricated with ion implanted CMOS silicon gate MOS
technology for high performance and high reliability.

FEATURES

» Fast Access time: TC5562P/J-35 35ns(MAX.) » 5V single power supply

TC5562P/J-45 43ns(MAX.) * Fully static operation

* Low power dissipation: * Directly TTL compatible: All Inputs
Operation 100mA (MAX.) and Output
Standby 20mA (MAX.)

* I/0 separate

[PIN CONNECTION] « Package: 22 Pin Plastic 300 mil DIP
TC5562P TC5562J : TC5562P
(TOP VIEW) (TOP_VIEW) 24 Pin Plastic 300 mil SOJ
A0Q1 Vbp Aol 1 24 0 VpD : TC5562J
A1qQz2 2100 A15 AlqQ2 2301 AlS
A253 200 Al4 A2(3 221 Al4
A3 04 190 A13 A3l 4 210 A13
sds Ptz aads  apAl [BLOCK DIAGRAM]
A506 170 A1 A506 19f1N.C.
A607 160 A10 N, Q7 1801 A1l
A708 15[ A9 A608 171 A10 A0 o
00%59 141 A8 ATO9 160 A9 Al otteH o B =0 Vpp
DINn DouT 0 A8 A2 S A GND
UT > MEMORY CELL -0
GND { CE WE 0DIN A3 0 g ‘
(DIP) GND 1] (_:f A4 0 : ARRAY i
_ (s0J) o g 256x256 |
O |
PIN NAMES ATO 8
" ) - T i
A0 v Al5 | Address Inputs ¢ J— SENSE AMP. Dourt }
DIN Data Input DIN P COLUMN DECODER "
DouT Data Output |
CE Chip Enable Input . |
WE Write Enable Input CE 0 cE ] L bbbl |
Vpp Power (+5V) |
0 Crorea FE ol AB A9 A10 A11A1ZAI3Al4AIS 5
N.C. No Connection




TC5562P/J—-35, TC5562P/J—45

[MAXIMUM RATINGS]

SYMBOL ITEM RATING UNIT
VDD Power Supply Voltage -0.37.0 \
ViN Input Voltage ~2.0~7.0 v
Vout Output Voltage -0.5 ~Vpp+0.5 \

Pp Power Dissipation 650 mW
Tgolder | Soldering Temperature 260 * 10 °C - sec
Tstg Storage Temperature -65 v150 °C
Topr Operating Temperature 070 °C

{D.C. RECOMMENDED OPERATING CONDITIONS |

SYMBOL PARAMETER MIN. TYP. MAX. UNIT
Vpp Power Supply Voltage 4.5 15.0 5.5 '
VI Input High Voltage 2.2 - Vpp+0.3 \
Vi Input Low Voltage -0.3 - 0.8 \'

LD.C. ELECTRICAL CHARACTERISTICS | (Ta=0~ 70°C, Vpp=5V+10%)
SYMBOL PARAMETER TEST CONDITION MIN. | TYP. | MAX.|UNIT
I1L | Input Leakage Current | ViN=0 nVpD - - 1 HA
IoH Output High Current Vou=2.4V -8 - - mA
oL [Output Low Current VoL=0.4V 8 - - mA
IL0 |Output Leakage Current | CE=VIH or WE=Vrp - - | #1 | uA
Vour=0 v Vpp
Vpp=5.5V, tcycle=Min cycle,

Ippo |Operating Current CE=Vyy - - 100 | mA
Other Input=VTH/VIL
YDD=5'5V’ tcycle=Min cycle

Ippsi CE=V1y - - 20
Other Input=Viy/Vry

Standby Current — mA

CE=Vpp-0.2V

Ipps2 DD - - 2
Other Input Vpp-0.2V or 0.2V

CAPACITANCE]| (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.




TC5562P/J—35, TC5562P/J—45

LA. C. CHARACTERISTICS] (Ta=0~70°C, Vpp=5V+10%)

READ CYCLE
TC5562P-35 TC5562P-45
SYMBOL 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 Qutput in Low-Z 5 - 5 - ns
tcop | Chip Enable to Qutput in High-Z - 15 - 15 ns
toH Output Data Hold Time 5 - 5 - ns
WRITE CYCLE
TC5562P-35 TC5562P-45
SYMBOL PARAMETER TC5562J-35 | TC5562J-45 | yyrt
MIN. MAX. MIN. MAX.
tWC |Write Cycle Time 35 - 45 - ns
WP |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 |Write Recovery Time 0 - 0 - ns
tODW [WE to Output High-Z - 15 - 15 ns
tOEW |WE to Output Low-Z 0 - 0 - ns
tps |Data Set up Time 20 - 25 - ns
tDH |Data Hold Time 0 - 0 - ns
[A.C. TEST CONDITIONS] v
DD
Input Pulse Levels 0.6v, 2.4V 4800
Input Rise and Fall Time 5ns
Input and Output Timing 1.5V ] ' © Dour
Reference Levels _L
Output Load See Fig. 1 30pF 255Q

I

Fig. 1 Output Load

C-11



TC5562P/J—35, TC5562P/J—45

(TIMING WAVEFORMS]
READ CYCLE (1)

ADDRESSES )Q — )(tOH
0 L
Dour -——:@( OUTPUT DATA VALID )@‘—‘

WRITE CYCLE 1 (WE Controlled Write)
twe

N

ADDRESSES > >F

taw tWR

w __ 7
NN\ 777/

N

toow!. toEw
) XXX CXRXXKR
Dour ® KRR, 81 SRR
tps tDH
/" DATA >k
DN > STABL%:N
WRITE CYCLE 2 (CE Controlled Write)
twe
ADDRESSES >L ) (
taw twp twr
WE N R
tow
=5 \ 4
CE N N /
{ COR, topw
Doyt
tps  ‘oH
% TA 1
DiN )\ StApLEY >k

Note: 1. WE is High for Read Cycle.
2. Assuming that CE Low transition occurs coincidently or after WE 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.

. The operating temperature (Ta) is guaranteed with transverse air flow
exceeding 400 linear feet per minute.
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TC5562P/J—35, TC5562P/J—45

[OUTLINE DRAWINGS]

+ Plastic DIP (DIP22-P-300)

Unit in mm

22 12 %
T o B0 e B8 o B e B o B e B o W s e B f

OO0 T g JIJJJg0
1 11

0~15°

6410.2
762

*0
<

27.240.2

0.25

0.95+0.1

4.1540.3

0.9 TYP,

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

allowable mold protrusion is 0.15mm.
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TC5562P/J—-35, TC5562P/J—45

{OUTLINE DRAWINGS]
« Plastic SOJ (‘SOJZA—P-300)
Unit in mm

15.910.12

24 13
mimininininiaoliclialinimin)
N\
2 _
——eeee. —

6.8 TYP. ‘

7.7 TYP
+0.2
84_002

S g Ay N O S O N O W
1

12

+0.1
02_ 005

0.711 0.1

0.635MIN.

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

protrusion is 0.15mm.

C-14



8,192 WORD x 8 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 (EE/CEZ), and has fast memory accesses using Output Enable

(OE).

inputs and outputs are directly TTL compatable.

The TC5588P/J is suitable for use as cache memory where high speed is required. All

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  15ns (MAX.)
TC5588P/J-20  20ns (MAX.)
TC5588P/J-256  25ns (MAX.)
TC5588P/J-35 35ns (MAX.)
® Low power dissipation:
Operation TC5588P/J-16 135mA (MAX.)
TC5588P/J-20 115mA (MAX.)
TC5588P/J-256 115mA (MAX.)
TC5588P/J-36 115mA (MAX.))
Standby 1mA (MAX.)
PIN CONNECTION
TC5588P TC5588)
N.C.O1
A120} 2
A7(] 3
A6l] 4
s asfs
w A4l 6 W
S A3ll7 S
o AZE 8
Alll9 &
° Ao 102
- wo1g 11 -
vo2{j 12
103(}
GND(]
(DIP) (50J)
PIN NAMES
A0~A12 Address Inputs
1/01~1/08 Data Inputs/Outputs
CET, CE2 Chip Enable Inputs
WE Write Enable Input
OF Output Enable Input
Vpp Power (+5V)
GND Ground
N.C. No Connection

6V single power supply : 5V£10%
Fully static operation
Directly TTL compatible : All Input and Output
Output buffer control : OE
Package :
28 Pin plastic 300 mil DIP : TC5588P
28 Pin plastic 300 mil SOJ : TC5588J

BLOCK DIAGRAM

CLOCK
GENERATOR -
PRECHARGE

CIRCUIT
I |

| MEMORY CELL <o GND

ARRAY
256x32x8
(65,536)

<0 Vpp

|

A2

ROW
ADDRESS
BUFFER
ROW
DECODER

299999¢9¢

J

|

SENSE AMP

COLUMN
DECODER

COLUMN ADDRESS
BUFFER

r?o?o r 00

DATA OUTPUT

| Burrer

1l

_| oata inruT
| BUFFER

AF

¥

CONTROL
S IGNAL

CE2 O]

GENERATOR




TC5588P/J-15, TC5588P/J—20
TC5588P/J-25, TC5588P/J—35

MAXIMUM RATINGS

SYMBOL ITEM RATING UNITS
Voo Power Supply Voltage ~0.5~7.0 v
Vin Input Voltage -2.0~7.0 v
Vour Output Voltage -0.5~Vpp +0.5 v
Po Power Dissipation 1.0 w
Tsolder Soldering Temperature * Time 260-10 °C-sec
Tstrg Storage Temperature -65~150 °C
Topr Operating Temperature -10~85 °Cc
DC RECOMMENDED OPERATING CONDITIONS (Ta=0~70°C)
SYMBOL PARAMETER MIN. TYP. MAX. UNIT
Voo Power Supply Voltage 4.5 5.0 5.5 \
Vin Input High Voltage 2.2 - Vop +0.5 \
Vi Input Low Voltage -0.5 - 0.8 v
DC CHARACTERISTICS (Ta=0~70°C, Vpp =5V + 10%)
SYMBOL PARAMETER TEST CONDITION MIN, TYP. MAX, | UNITS
I Input Leakage Current Vin=0~Vpp - - +1 pA
lon Output High Current Vou = 2.4V -4 - - mA
loL Output Low Current VoL =0.4V 8 - - mA
Eﬁ=V[H or CE2 =V"_ or WE= VIL
OF - - 4
o Output Leakage Current or OF = Vi, Vour =0~Vop 1 BA
Vpp = 5.5V teycle = Min cycle -15 - - 135
| . CET=V)_ and CE2=Vy -20 A
oDO Operating Current Other Inputs =Vy/Vy, 25 ) ) s m
lout=0mA -35
Vpp = 5.5V tcycle = Min cycle
looss TET=Viy or CE2=V) - - 25
Standby Current Other Inputs = Viu/Vy, mA
lops2® TET=Vpp~0.2V or CE2=0.2V
Other Inputs =Vpp = 0.2V or 0.2V - - !

*: In standby mode with CEIZ Vpp—0.2V, these specification limits are guaranteed under the
condition of CEIZ Vpp—0.2V or CE2=0.2V.,

CAPACITANCE** (Ta=25°C, f=1.0MH2)

SYMBOL PARAMETER TEST CONDITION MAX. UNIT
Cin Input Capacitance Vin=GND pF
Cour Output Capacitance Vout=GND 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 ("), Vpp = 5V + 10%)

READ CYCLE
TC5588P/)-15 | TC5588P/)-20 | TC5588P/)-25 | TC5588P/)-35
symeoL PARAMETER MIN. | MAX. | MIN. | MAX. | MIN. | MAX. | MIN. | MAX. | N7
trc Read Cycle Time 15 - 20 - 25 - 35 -
tace Address Access Time - 15 - 20 - 25 - 35
tco CET Access Time - 15 - 20 - 25 - 35
tco2 CE2 Access Time - 15 - 20 - 25 - 35
toe OFE Access Time - 9 - 10 - 12 - 12
ton 8:;222 Data Hold Time From Address 5 _ 5 _ 5 _ 5 _
tcoE Output Enable Time from CET or CE2 5 - 5 - 5 - 5 - "
tcoo Output Disable Time from CET or CE2 - 6 - 6 - 6 - 6
toEE Output Enable Time from OF 0 - 0 - 0 - 0 -
tobo Output Disable Time from OF - 5 - 5 - 5 - 5
tpy Chip Selection to Power Up Time 0 - 0 - 0 - 0 -
teo ﬂ:& Deselection to Power Down _ 15 _ 20 _ 25 _ 35
WRITE CYCLE
TC5588P/J-15 | TC5588P/J-20 | TC5588P/J-25 | TC5588P/)-35
symeoL PARAMETER MIN. | MAX. | MIN. | MAX. | MIN. | MAX. | MIN. | MAx, | UNT
twce Write Cycle Time 15 - 20 - 25 - 35 -
tew Chip Enable to End of Write 12 - 13 - 15 - 15 -
tas Address Set Up Time 0 - 0 - 0 - 0 -
twe Write Pulse Width 12 - 13 - 15 - 15 -
twRr Write Recovery Time 0 - 0 - 0 - 0 - ns
tos Data Set Up Time 9 - 10 - 12 - 12 -
ton Data Hold Time 0 - 0 - 0 - 0 -
toew Output Enable Time from WE 0 - 0 - 0 - 0 -
toow Output Disable Time from WE - 6 - 6 - 6 - 6
ACTEST CONDITIONS Fig. 1
input Pulse Levels 3.0v/0.0V ¥V Y
Input Pulse Rise and Fall Time 3ns 4800 ‘ - 4809
:Zwez:lts‘l’iming Measurement Reference 2.2V/0.8V o gin /O pin
‘Output Timing Measurement Reference CL=30pF 255Q  CL=5pF 2550
Covels 2.0V/0.8V ,I ;J;
Output Load Fig. 1 (For tCOE, tOEE, tCOD,

tODO, tOEW and tODW)



TC5588P/J—-15, TC5588P/J—20
TC5588P/J—25, TC5588P/J—35

TIMING WAVEFORMS

READ CYCLE (2)

ADDRESSES

Dour

WRITE CYCLE 1(5) (WE Controlled Write)

ADDRESSES

CE2

E1

tRe

High Impedance

twe |

A

000000

AMAMMIMIDId{YIDYY

T e B S
D! DH
>¢ DATA IN STABLE;k

C-18



TC5588P/J—-15, TC5588P/J—20
TC5588P/J-25, TC5588P/J—35

WRITE CYCLE 2 () (CEI Controlled Write)

twe |

ADDRESSES >§: )#
1

2.MMMMMm

High Impedance

WRITE CYLCE 3 ®) (CE2 Controlled Write)

ADDRESSES >2‘
“x

tas
| emmnnp |

tew

< > T
IR
| tos
Dy >i DATA IN STABLE
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TC5588P/J-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 CEI 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 OF 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) tCOE, tOEE, tOEW reesreseesessresee Output Enable Time
(B) tcop, toDO, toDW *reeeree seseres Output Disable Time
__ i
CE1, OF \ ) /
5
WE, CE2 / \
ioh Imped ‘ 0.2v
H .
Dour igh Impedance oz X:( OUTPUT DATA VALID X - High Impedance
T 0.2v
UNKNOWN UNKNOWN
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TC5588P/J-15, TC5588P/J—-20
TC5588P/J-25, TC5588P/J—35

OUTLINE DRAWINGS

Plastic DIP (DIP28 —P ~300B)

UNIT : mm

28 15

e W e W s S e DO s B o S o S s S s O e N e B s B s B w0 |

|

| S e Gy or Runy sum pauy s Jny Vv uay v Sy we g R [y G g s gy v R wen gy w

1 14 A

]
0~15"°

7.3%0.2

34.9+0.2
0.950.1 R 02533
y o
S
("]

0.94 TYP
—_— ]

Note : Package width and length do notinclude mold protrusion, allowable mold protrusion
is 0.15mm.
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TC5588P/J-15, TC5588P/J—20
TC5588P/J—25, TC5588P/J—35

OUTLINE DRAWINGS

Plastic SOJ (SOJ28 —P —300A)

UNIT : mm
18.42%+0.12
28 15
e T e B e W e B e YO s O s B B e B e B e B e B s B s
a. o
: +0.2 :
~ 8.4 2002 ®
~ [Y-)
L )
| SNy VU Ry GRS R S Ny SN Ry UG R CHRG Gu SN Ry S0 R VG Ry St pay s g e Ry e S enenneenaade S5 —_—1
1 14 ot
+0.
0.2 Zolos
0.1
0.71 2005

Note : Package width and length do not include mold protrusion, allowable mold protrusion
is 0.15mm. ‘
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8,192 WORD % 9 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. Toshiba’s advanced CMOS
circuitry provides high-speed characteristics. The TC5589P/J has low standby power using Chip
Enables (CEI/CE2), 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

o TFast access time:

TC5589P/J-15  15ns (MAX.)
TC5589P/J-20  20ns (MAX.)
TC5589P/J-25  25ns (MAX.)
TC5589P/J-35  35ns (MAX.)
¢ Low power dissipation:
Operation TC5589P/J-15 135mA (MAX.)
TC5589P/J-20 115mA (MAX.)
TC5589P/J-25 115mA (MAX.)
TC5589P/J-35 1156mA (MAX.)
Standby 1mA (MAX.)
PIN CONNECTION
TC5589P TC5589)
[\
A8l 1 Voo
A702  270WE
A6(] 3 26{JCE2
A5[] 4 250 A9
aslls £ 24f1at0 g
A3(6 ': 23[JA11 f
A2({]7 S 22 OE >
Alll8 21]]A12
A0(}9 = 20QCET a
woif1o © 19fivog °
oz2{j11 ~ 18{J1/08 ~
103( 1107
04[] 1106
GNDI] 1105
(DIP) (S0J)
PIN NAMES
A0~A12 Address Inputs
1/01~1/09 Data Inputs/Outputs
CET, CE2 Chip Enable Inputs
WE Write Enable Input
Ot Output Enable Input
Voo Power (+5V)
GND Ground

5V single power supply : 5V10%

Fully static operation

Directly TTL compatible : All Input and OQutput

Output buffer control : OE
Package :
28 Pin plastic 300 mil DIP

: TC5589P

28 Pin plastic 300 mil SOJ : TC5589J

BLOCK DIAGRAM

Al2

AS

o1

109

CLOCK
GENERATOR

b=

PRECHARGE
CIRCUIT

MEMORY CELL
ARRAY
256x32x9
(73,728)

ROW
ADDRESS
BUFFER
ROW
DECODER

P999999¢

rl
J

—

€0 Vpp

-0 GND

[eXo]

SENSE AMP

SN

T
HIH

INPUT

COLUMN
DECODER

Sl

29997

DATA

COLUMN ADDRESS
BUFFER

Al A0

| BUFFER

DATA OUTPUT

| suFFER

WE 0—9|
OE 09

CE2 O—

CONTROL
S IGNAL
GENERATOR

CE1 ©—©




TC5589P/J—15, TC5589P/J-20
TC5589P/J-25, TC5589P/J-35

MAXIMUM RATINGS

SYMBOL ITEM RATING UNITS
Voo Power Supply Voltage -0.5~7.0 v
Vin ' Input Voltage -2.0~7.0 v
Vour Output Voltage =0.5~Vpp +0.5 \
Po Power Dissipation 1.0 w
Tsolder Soldering Temperature - Time 260-10 °C+sec
Tstrg Storage Temperature -65~150 °C
Topr Operating Temperature -10~85 °C

DC RECOMMENDED OPERATING CONDITIONS (Ta=0~70°C)

SYMBOL PARAMETER MIN. TYP. MAX. UNIT
Voo Power Supply Voltage 4.5 5.0 5.5 v
Viy Input High Voltage 22 - Vpp +0.5 \
Vi Input Low Voltage -0.5 - 0.8 v

DC CHARACTERISTICS (Ta=0~70°C, Vpp =5V £ 10%)

SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX. | UNITS
I Input Leakage Current Vin=0~Vpp - - +1 pA
lon Output High Current Vou = 2.4V -4 - - mA
lot Output Low Current VoL =0.4V 8 - - mA
CET=Vjy or CE2=V) or WE=V_ +
- - b4 A
o Output Leakage Current or OF =V, Vour = 0~Vop 1 B
Vpp = 5.5V tcycle = Min cycle -15 - - 135
CET=V) and CE2=V}y -20 A
Ipoo Operating Current Other Inputs = Vi/ViL 25 ) ) s m
lout = 0mA . -35
Vpp = 5.5V tcycle = Min cycle
10051 CET=Vyy or CE2=V_ - - 25
Standby Current Other Inputs = Viu/Viy, A
| N CET1=Vpp~-0.2V or CE2=0.2V
DDS2 - - 1

Other Inputs=Vpp - 0.2V or 0.2V

% : In standby mode with CEIZ Vpp—0.2V, these specification limits are guaranteed under the
condition of CEIZ Vpp—0.2V or CE2=0.2V.

CAPACITANCE **(Ta = 25°C, f=1.0MHz)

SYMBOL PARAMETER TEST CONDITION MAX. UNIT
Cin Input Capacitance Vin=GND S pF
Cour 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/J—25, TC5589P/J—35

AC_CHARACTERISTICS (Ta = 0~70°C (1, Vpp = 5V * 10%)

READ CYCLE
. PARAMETER TC5589P/)-15 | TC5589P/J-20 | TC5589P/5-25 | TC5589P/)-35 oniT
MIN. | MAX. | MIN. | MAX. | MIN. | MAX. [ MIN. | MAX.
tre Read Cycle Time 15 - 20 - 25 - 35 -
tacc Address Access Time - 15 - 20 - 25 - 35
tcor CET Access Time - 15 - 20 - 25 - 35
tco2 CE2 Access Time - 15 - 20 - 25 - 35
toe OFE Access Time - 9 - 10 - 12 - 12
ton gﬁ;ﬁ;; Data Hold Time From Address 5 = 5 _ 5 _ 5 i _
tcoe Output Enable Time from CET or CE2 5 - 5 - | 5 - 5 T - "
tcoo Output Disable Time from CET or CE2 - 6 - 6 - 6 - 6
toee Output Enable Time from OF 0 - 0 - 0 - 0 -
to0o Output Disable Time from OF - 5 - 5 - 5 - 5
tpy Chip Selection to Power Up Time 0 - 0 - 0 - 0 -
top ]C‘Llhr:];; Deselection to Power Down _ 15 _ 20 _ 25 -_ 35
WRITE CYCLE
TC5589P/)-15 | TC5589P/)-20 | TC5589P/J-25 | TC5589P/-35
symsoL PARAMETER MIN. | MAX. | MIN. | MAX. | MIN. | MAX. | MIN. | max. | UNT
twe Write Cycle Time 15 - 20 - 25 - 35 -
tew Chip Enable to End of Write 12 - 13 - 15 - 15 -
tas Address Set Up Time 0 - 0 - 0 - 0 -
twp Write Pulse Width 12 - 13 - 15 - 15 -
twr Write Recovery Time 0 - 0 - 0 - 0 - ns
tos Data Set Up Time 9 - 10 - 12 - 12 -
toH Data Hold Time 0 - 0 - 0 - 0 -
togw Output Enable Time from WE 0 - 0 - 0 - 0 -
toow Output Disable Time from WE - 6 - 6 - 6 - 6 |
|
|
AC TEST CONDITIONS Fig. 1 :
Input Pulse Levels 3.0v/0.0V X P |
Input Pulse Rise and Fall Time 3ns 4809 4800
:.nes::sl‘iming Measurement Reference 2.2V/0.8V 10O pin llOopm |
Output Timing Measurement Reference 2.0V/0.8V CL = 30pF ’I 2550 CL=SpF J; 2559 |
Levels ‘
Output Load Fig. 1 (For tCOE, tOEE, tCOD, i

tODO, tOEW and tODW)
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TC5589P/J-15, TC5589P/J-20
TC5589P/J—-25, TC5589P/J-35

TIMING WAVEFORMS

READ CYCLE (2

\

tcop (6)
]

tco (6)

I

High Impedance
Dour

WRITE CYCLE 1) (WE Controlled Write)

CETTIN,
2 2 OUTPUT DATA VALID

twe

toDo (6)

ADDRESSES

A

A

R
twe |

000
A\

2

D

g, High Impedance

| toEW (6)

tos | tou

T

......

.........

S

DATA IN STABLE$<
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TC5589P/J—-15, TC5589P/J—-20
TC5589P/J—-25, TC5589P/J-35

WRITE CYCLE 2 (5) (CEI Controlled Write)

twe |

ADDRESSES >§: :#
\\\\\\\\\\\\\\\\\\\\\\\\\\

WE

mj

High Impedance

OE (6,
|——> __f::::::::;:::s:s:;::.
}
tos
|
Din DATA IN STABLE

WRITE CYLCE 3 (5) (CE2 Controlled Write)

twe ]

ADDRESSES )@: ){

tew

0

AN

High Impedance

toH

'2:§;§;§;5:5::::::E;I§f§.
Tateteteteletelete 4
].
tps
Din >2‘ DATA IN STABLE
X
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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

a
9

E!
m|
(@]
m
N

Dout

linear feet per minute,

. WE is High for Read Cycle.

after WE Low transition, Outputs remain in a high impedance state.

. Assuming that CE1 Low transition or CE2 High t ransition occurs coincident with or

Assuming that CEI High transition or CE2 Low transition occurs coincident with or

prior to WE High transition, Outputs remain in a high impedance state.

Assuming that OE is High for Write Cycle, Outputs are in a high impedance state

during this period.

These parameters are specified as follows and measured by using the load shown in

High Impedance

Fig. 1.
(A)  tCOE, tOEE, tOEW rreeoeeeeereees s Qutput Enable Time
(B)  tcOD, tODO, tQDW reresesesneensneens Output Disable Time
—_— 1
\ i lll' /
—4 \
e — (A) -1 (B)
o . < > ¢ 02V
High Impedance 0.2V )< t'
0.2V "OUTPUT DATA VALID X mp—"
UNKNOWN UNKNOWN
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TC5589P/J-15, TC5589P/J—20
TC5589P/J-25, TC5589P/J—-35

OUTLINE DRAWINGS

Plastic DIP (DIP28 —P—300B)

UNIT : mm
L]
wn
28 15 7
§ TN onun N e W s SN s N e DU e DN s SO e WY e SO e SO s SO e OV oo by
~ o
N ~
o
F +H “f
™ ~
~
O O O O O O O O O O O OO O
1 14 \7/
34.9%0.2
0.1
0.95%0.1 ~ ™ 0.25 505
o
+
0
m

0.94 TYP
—

Note : Package width and length do notinclude mold protrusion, allowable mold protrusion
is 0.15mm.
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TC5589P/J-15, TC5589P/J—-20
TC5589P/J—-25, TC5589P/J—35

QUTLINE DRAWINGS

Plastic SOJ (SOJ28 —P —300A)

18.42%0.12 UNIT: mm
28 15
) s W s S e N e S e S e T s N e W e Y s VO e T s S e SO s |
g=u [ —_
o a.
" 02 v
+0.,
~ 8.4 Zo02 ©
~ o
OO COCOCTO OO OO OO0 0T a1 —
1 14
0.1
0.2 2505

0.1
0.71 2005

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

is 0.15mm.
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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
o Fast access time : o Low power dissipation :
TC55416P —~15H 15ns(MAX.) Operation TC55416P—15H 120mA(MAX.)
TC55416P -20H 20ns(MAX.) TCb65416P—-20H 100mA(MAX.)
TC55416P —-25H 25ns(MAX.) TCb65416P~26H 100mA(MAX.)
TC55416P —-35H 35ns(MAX.) TC56416P-35H  80mA(MAX.)
® 5V single power supply : 5V110% Standby 1ImA(MAX.)
e Tully static operation ® Package : 22pin plastic 300mil DIP (TC55416P-H)

® Directly TTL compatible :
All Input and Output

PIN CONNECTION BLOCK DIAGRAM
TC55416P - H
N
- A6 o— ]
z A7 °— ‘3___ « MEMORY ~—° Voo
w A8 °— ] a CELL ARRAY ~—0 GND
> Ay o——FT § 256X 64x 4
Alo——517 &
o Al o——{5 1] 3
° Arzo——1 8
= AT | COLUMN 110 R
/010 r CIRCUIT '—I_&’
11020 COLUMN L—k
©R /030 N DECODER
11040 N
PIN NAMES a
A0 ~A13 Address Inputs e o R Rs
1101 ~1/04 Data Input / Output
CE Chip Enable Input E o
WE Write Enable Input WE o—f-:@—
Voo Power ( +5V) :j:}
GND Ground —{—>ce
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TC55416P—-15H, TC55416P—-20H
TC55416P-25H, TC55416P—-35H

MAXIMUM RATINGS

SYMBOL ITEMS RATING UNIT
Voo Power Supply, Voltage ~0.5~7.0 \
Vin Input Voltage -2.0~7.0 v
Vo Output Voltage ~0.5~Vpp +0.5 v
Pp Power Dissipation 650 mw
Tsolder Soldering Temperature - Time 260-10 °C-sec
Tstrg Storage Temperature -65~150 °C
Topr Operating Temperature - 10~85 °C
DC RECOMMENDED OPERATING CONDITIONS
SYMBOL PARAMETER MIN. TYP. MAX. UNIT
Voo Power Supply Voltage 4.5 5.0 55 v
Vi Input High Voltage 2.2 - Vpp + 0.5 \
ViL Input Low Voltage -0.5 - 0.8 \Y
DC and OPERATING CHARACTERISTICS (Ta=0~70°C, Vpp=5V110%)

SYMBOL PARAMETER TEST CONDITION MIN. TYP. | MAX. | UNIT
Iy, Input Leakage Current Vin=0~Vpp - - 1 RA
lon Output High Current Von = 2.4V -4 - - mA
loL Output Low Current VoL =0.4V 8 - - mA
ILo Output Leakage Current | TE=Vyy or WE=Vy, Vour=0~Vpp - - +1 pA

Vpp = 5.5V, teycle=Min cycle - 15H - - 120
| Operating Current TE=Vy, lour=0mA 20H - ~ 19 1 ma
DDO P g Cu =ViL lour= ~25H N — 100
Other Input=Viu/ VL -35H - - 80
Vpp =5.5V, tcycle=Min cycle
Ipps 1 - - 25
CE= Vi, Other Input=Viy/Vy
Standby Current mA
CE=Vpp-0.2v
lops 2 - - 1
Other Input=Vpp~-0.2V or 0.2V
CAPACITANCE (Ta=25°C)
SYMBOL PARAMETER TEST CONDITION MAX. UNIT
[« Input Capacitance Vin=GND 5 pF
Cour Output Capacitance Vout=GND 7 pF

NOTE: This parameter is periodically sampled and is not 100% tested.
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TC55416P—15H, TC55416P—-20H
TC55416P-25H, TC55416P-35H

)
AC CHARACTERISTICS (Ta=0~70°C , Vpp=5V+10%)

READ CYCLE

TC55416P ~ 15H | TC55416P — 20H | TC55416P — 25H (TC55416P ~ 35H

SYMBOL PARAMETER UNIT
MIN. | MAX. | MIN. | MAX. | MIN. | MAX. | MIN. | MAX.
tre Read Cycle Time 15 - 20 - 25 - 35 -
tacc Address Access Time - 15 - 20 - 25 - 35
tco Chip Enable Access Time - 15 - 20 - 25 - 35
tcoe Output Enable Time from CE 5 - 5 - 5 - 5 -
tcop | Output Disable Time from CE - 6 - 6 - 6 - 6 "
toH Output Data Hold Time 5 - 5 - 5 - 5 -
tpy Power Up Time 0 - 0 - 0 - 0 -
tpp Power Down Time - 15 - 20 - 25 - 35

WRITE CYCLE

TC55416P — 15H | TC55416P — 20H | TC55416P - 25H | TC55416P ~35H
SYMBOL PARAMETER UNIT
MIN. | MAX. | MIN. | MAX. | MIN. | MAX. | MIN. | MAX.

twc Write Cycle Time 15 - 20 - 25 - 35 -

twp Write Pulse Width 12 - 13 - 13 - 13 -

tew Chip Enable to End of Write 12 - 13 - 13 - 13 -

tas Address Set Up Time 0 - 0 - 0 - 0 -

twr Write Recovery Time 0 - 0 - 0 - 0 - ns

toew | Output Enable Time from WE 0 - 0 - 0 - 0 -

topw | Output Disable Time from WE - 6 - 6 - 6 - 6

tps Data Set Up Time 9 - 10 - 10 - 10 -

ton Data Hold Time 0 - 0 - 0 - 0 -
AC TEST CONDITIONS Fig. 1
Input Pulse Levels 3.0v/0.0V 5y sy
Input Rise and Fall Time

P 3ns 4800 4800

Input Timing Measurement 2.2V/0. av 1/Opin 1/Opin

Reference Levels

Output Timing Measurement CL=30pF 255Q Cy =5pF 255Q
Reference Levels 2.0v/0.8v t }J; Leoe I
Output Load See Fig. 1

(For tcoe, tcoo
toew.toow)
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TC55416P-15H, TC55416P—-20H
TC55416P-25H, TC55416P-35H

TIMING WAVEFORMS
READ CYCLE (V)

ADDRESS )q 5
Dour :C.i(il OUTPUT l')ATA \::Z(D) =

WRITE CYCLE1 (WE Controlled Write)

twe
ADDRESS X X
e | tew |
T < WR
/]
tOEWY (5)
HIGH | MPEDANCE
tDs toH_
Diy X DATA IN STABLE 4
WRITE CYCLE 2 (CE Controlled Write)
twe
ADDRESS X "l
tagt | < WR |
a3 N tew A
T—
FE. LHMLLHIMDBIIDBDIDDDDDN s -
tCOE®) toDW, (5)
i ! HIGH IMPEDANCE
Dourt &
tps o | <10
Dy X DATA IN STABLE 4
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TC55416P—-15H, TC55416P—20H
TC55416P—-25H, TC55416P—35H

(i) 1. WE is High for Read Cycle.

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.1.

(A) tcog, toew Output Enable Time

(B) tcop,topw Output Disable Time

> ¥

(A) (8)

0.2v
High Impedance

D High Impedance 0.2V T .
> 0.2V OUTPUT DATA VALID

[
UNKNOWN UNKNOWN

0.2v
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TC55416P-15H, TC55416P—20H
- TC55416P-25H, TC55416P—35H

OUTPUT DRAWINGS

Plastic DIP (DIP22—P —300)

UNIT: mm

22 12 ﬁz=s====="—:i
A M MMM/, M rlrl M -

A
o
o
+H
< ~
(-]
S W S A O | \

0~15°

62

1 "

0.9510.1

27.20.2
0.1
0.25% 005
N ”
o ©
=< 18
wn wn
{ "; 3
_—--v ('3
(=]
z +
2 ”
== -
0.9TYP 1.420.1 | l 0501 o
- M L)
[$] @0.25®

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 maximumn access times of 15ns / 20ns / 25ns /
35ns and maximum operating current of 120mA / 100mA / 100mA / 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 1mA.

The TC55417P/J-H is suitable for use in cache memory and high speed storage, where high speed/high
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
® TFast access time : ® Low power dissipation :
TC55417P/J —15H 15ns(MAX.) Operation TC55417P/J—-156H  120mA(MAX.)
TC55417P/J—-20H 20ns(MAX.) TC55417P/J —20H 100mA(MAX.)
TC55417P/J -25H 25ns(MAX.) TC65417P/J—-25H  100mA(MAX.)
TC55417P/J -35H 35ns(MAX.) TC55417P/J —35H 80mA(MAX.)
® 5V single power supply : 5V+10% Standby ImA(MAX.)
® Fully static operation ® Output buffer control : OF
® Directly TTL compatible : ® Package:24Pin plastic 300mil DIP (TC655417P — H)
All Input and Output 24Pin plastic 300mil SOJ (TC55417J —H)
PIN CONNECTION BLOCK DIAGRAM
TC55417P - H TC55417)-H CE
AsE 1 §; 0 Voo A8l 24 [1vpp
A7(]2 0 A9 A7l2 230 a9 )
AGE 3 s gf %Am Asl] s 220 A10 ﬁg :: cxi,ﬁxv <~ Vpp
Asf4 Al asfa $210an ]
Aslls @20 a12 A4lls @ 20f1 a1z Ao s (256x64x4) o 6N
A3ll6 J 190A13 Aslle S 190A13 A109—
A257 180N.c. A2(] 180nN.c A110— —
A8 217001 A1ls o 170yo1 A120— {5
aolls 2 16fvo2 Aol O 160102 A3 0— 51 N
CE[j10 — 150y03 CEQ10 — 15003 d COLUMN 1/0 [
OEO11  140y04 OF 140104 CIRCUIT
GNDf12  13AWE  onoO12  13fIWE o1 S
(©IP) (s0)) vos N CoLUMN o
l/G: N DECODER
PIN NAMES R
A0~ A13 Address Inputs <
1101 ~1/04 Data Input/Output AOA1A2A3A4AS
CE Chip Enable Input
WE Write Enable Input
OF Output Enable Input CE o——:g )_
Vop Power ( + 5V) WE :£
GND Ground OF {> ;
N.C. No Connection CE
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TC55417P/J-15H, TC55417P/J—20H
TC55417P/J-25H, TC55417P/J-35H

MAXIMUM RATINGS

SYMBOL ITEM . RATING UNITS
Vop Power Supply Voltage -0.5~7.0 \
Vin input Voltage * -2.0~7.0 v
Vour Output Voltage -0.5~Vpp +0.5 v
Po Power Dissipation 650 mw
Tsolder Soldering Temperature - Time 260-10 °C-sec
Tstrg Storage Temperature ~65~150 °C
Topr Operating Temperature -10~85 °c
DC RECOMMENDED OPERATING CONDITIONS (Ta=0~70°C)
SYMBOL PARAMETER MIN. TYP. MAX. UNIT
Voo Power Supply Voltage 4.5 5.0 5.5 v
Vin Input High Voltage 2.2 - Vpo +0.5 \Y
Vi Input Low Voltage -0.5 - 0.8 \
DC CHARACTERISTICS (Ta=0~70°C, Vpp=5V*10%)

.SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX. UNIT
h Input Leakage Current Vin=0~Vpp - - 1 BPA
lon Output High Current Vou =2.4V -4 - - mA
loL Output Low Current Voo = 0.4V 8 - - mA

CE=Vyyor OE=V|y or WE=V;_
o Output Leakage Current - - x1 PA
Vour =0~Vpp
Vpp = 5.5V, tcycle=Min cycle = 15H - - 120
. = 20H. - - 100
Iboo Operating Current CE=Vy, lour= Om'A. — 25H - - 100 mA
Other Input=V)y/Vy, ~35H - - 80
Vpp = 5.5V, tcycle = Min cycle
lpos 1 : - - 25
CE=Vyy, Other Input=V/ V),
Standby Current mA
CE=Vpp-0.2V
loos 2 - - 1
Other Input=Vpp=-0.2V or 0.2V
CAPACITANCE (Ta=25°C)
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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TC55417P/J—-15H, TC55417P/J—20H
TC55417P/J—25H, TC55417P/J-35H

AC_CHARACTERISTICS (Ta=0~70°C ¥, Vpp =5V +10%)
READ CYCLE

TC55417P/)-15H | TC55417P/)-20H | TCS5417P/)-25H | TC55417P/)-35H

SYMBOL PARAMETER UNIT
MIN. | MAX. | MIN. | MAX. | MIN. | MAX. | MIN. | MAX.
tre Read Cycle Time 15 - 20 - 25 - 35 - ns
tacc Address Access Time - 15 - 20 - 25 - 35 ns
tco Chip Enable Access Time - 15 - 20 - 25 - 35 ‘ ns
toe Output Enable to Output Valid - 9 - | 10 - 10 - 10 ns
tcoe Output Enable Time from CTE 5 - 5 - 5 - 5 - ns
tcoo Output Disable Time from CE - 6 - 6 - 6 - 6 ns
toee Output Enable Time from OF 0 - 0 - 0 - 0 - ns
tono Output Disable Time from OE - 5 - 5 - 5 | - 5 ns
ton Output Data Hold Time 5 - 5 - 5 - 5 - ns
tpu Power Up Time 0 - 0 - 0 - 0 - ns
tpp Power Down Time - 15 - 2 | - 25 - 35 ns

WRITE CYCLE

TCS55417P/)-15H | TC55417P/)-20H | TC55417P/)-25H | TC55417P/)-35H

SYMBOL PARAMETER UNIT
MIN. [ MAX. | MIN. | MAX. | MIN. | MAX. | MIN. | MAX.
twe Write Cycle Time 16 - 20 - 25 - 35 - ns
twp Write Pulse Width 12 - 13 - 13 - 13 - ns
tew Chip Enable to End of Write 12 - 13 - 13 - 13 - ns
tas Address Set Up Time 0 - 0 - 0 - 0 - ns
twr Write Recovery Time 0 - 0 - 0 - 0 - ns
toew Output Enable Time from WE 0 - 0 - 0 - 0 - ns
toow Output Disable Time from WE - 6 - 6 - 6 - 6 ns
tos Data Set Up Time 9 - 10 - 10 - 10 - ns
ton Data Hold Time 0 - 0 - 0 - 0 - ns
AC TEST CONDITIONS Fig. 1
Input Pulse Levels 3.0v/0.0v 5V 5V
Input Rise and Fall Time 3ns
480Q 4800
g:fz:; :;":'e"vge I:"eaw'emem 2.0V/0.8V CL=30pF J; 2550 Cu=5pF ’.1: 255Q
Output Load See Fig. 1 (For tcok, toge. tcops

tooo, toew and topw)
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TC55417P/J—15H, TC55417P/J-20H
TC55417P/J—25H, TC55417P/J-35H

TIMING WAVEFORMS
READ CYCLE @

tRC

ADDRESS )g

¢
tacc on

tcoD 6) }

e,

topo (6

)
OUTPUT DATA VALID

Dour

WRITE CYCLE 1® (WE Controlled Write)

twe

ADDRESS X

tow /

3\
1

¢ g I

tOEE (6)

|
HIGH IMPEDANCE tOEW (6) ":35:&: o
tDS tDH 17t ettt etete!

DATA IN STABLE

WRITE CYCLE 2 % '(CE Controlled Write)

twe
ADDRESS X

tag <WR

CE \!L tow. >/

N _topow |
—CEB |3, \ HIGH IMPEDANCE
Dour )

tDs JoH

Oy X DATA IN STABLE
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TC55417P/J—-15H, TC55417P/J—20H
TC55417P/J—25H, TC55417P/J—-35H

Note: 1. WE is High for Res;d Cycle.

2. Assuming that CE Low transition occures 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. The OE input can be held on low (VL) in write cycle.

6. These parameters are specified as follows and measured by using the load shown in Fig.1.

(A) tcOE, toEE,togw '+ QOutput Enable Time
(B) tcop,topo,topw  crec Output Disable Time
=

CE, OF \
WE /

¥

[Pt N

(A) (B) 0.2v
High Impedance ¥ “Hi
Dout & TE o OUTPUT DATA VALID High Impedance
4 am 0.2v
UNKNOWN UNKNOWN
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TC55417P/J-15H, TC55417P/J—-20H
TC55417P/J-25H, TC55417P/J—-35H

OUTLINE DRAWINGS

Plastic DIP (DIP-24-300B)

Unit : mm

2 3 /ﬁ'

o T v T s T s O e N o N v N s Y v Y v O s N o | A
| N [ Dy N D [ NN R Uy UG R N Sy | \\

0~15"

7.3%0.2
7.62

1 12

1.2£0.1 ﬁ\z

29.8+0.2
0.1
0.25205

3.3%0.3

0.93TYP
—

)

NOTE : Package width and length do not include mold protrusion, allowable mold protrusion
is 0.15mm,
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TC55417P/J—-15H, TC55417P/J-20H

TC55417P/J—25H, TC55417P/J-35H

OUTLINE DRAWINGS

Plastic SOJ (SOJ24 —P —300A)

Unit : mm
15.88+0.12
24 13
oo rara
o a
v 02 =
+0.
~ [84 o002 o
~ w
/
1 12 +0.1
02 Zo0s
+0.1
0.71-0.05
NOTE : Package width and length do not include mold protrusion, allowable mold protrusion

_ is 0.15mm,
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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 Toshiba’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.
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EEATURES
o Fast Access Time (max.) )
TEM TC55