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

2. LIFE SUPPORT POLICY 

Toshiba products described in this data book are not authorized for use as critical compo­
nents 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 of the life support system, or may affect its safety or effectiveness. 

3. The information in this data book 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 data book 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. 



TOSHIBA 

Static RAM 
1994 

TOSHIBA AMERICA ELECTRONIC COMPONENTS. INC. 





Static RAM Contents 
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Standard Static RAM 

Density Organization Package Speed (ns) Features Page 
TC552578 .................. 256K ........................... 32K x 8 ............ P, F, Sp, FT, TR ............. 85, 100 ............................................. A-1 
TC552578-L ............... 256K ........................... 32K x 8 ............ P, F, SP, FT, TR ............. 85, 100 ............... Low Power ........... A-9 
TC552578-(L1) ........... 256K ........................... 32K x 8 ............ P, F, SP, FT, TR ............. 85, 100 ............... Low Temp ............ A-17 
TC552578-L(L1) ......... 256K ........................... 32K x 8 ............ P, F, SP, FT, TR ............. 85, 100 ...... Low Power/Low Temp ... A-25 
TC552578-L(LV) ......... 256K ........................... 32K x 8 ............ P, F, SP, FT, TR .. , .......... 85, 100 ........ Low Power/Low Volt .... A-33 
TC5525781-L .............. 256K ........................... 32K x 8 ............ P, F, Sp, FT, TR ................... 100 ....... lnd.Temp/Low Power ... A-43 
TC55257C .................. 256K ........................... 32K x 8 ............ P, F, SP, FT, TR ....... 70,85, 100 ............................................. A-51 
TC55257C-L ............... 256K ........................... 32K x 8 ............ P, F, Sp, FT, TR ....... 70, 85, 100 ............... Low Power ........... A-59 
TC55257CI ................. 256K ........................... 32K x 8 ............ P, F, SP, FT.,TR ............. 85, 100 ........... Industrial Temp ......... A-67 
TC55257CI-L .............. 256K ........................... 32K x 8 ............ P, F, Sp, FT, TR ............. 85, 100 ...... Ind. Temp./Low Power .. A-75 
TC551001A-(L1) ............. 1M ......................... 128K x 8 ............... P, F, FT, TR ........... 70,85,100 ............... Low Temp ............ A-83 
TC551 001A-L(L1) ........... 1 M ......................... 128K x 8 ............... P, F, FT, TR ........... 70,85, 100 ...... Low Power/Low Temp .. A-91 
TC551001A-L(LV) .......... 1 M ......................... 128K x 8 ............... P, F, FT, TR ........... 70,85,100 ....... Low Power/Low Volt. ... A-99 
TC551001AI .................. 1 M ......................... 128K x 8 ............... P, F, FT, TR. ................ 85, 100 ........... Industrial Temp ......... A-109 
TC551001AI-L ............... 1 M ......................... 128K x 8 ............... P, F, FT, TR ................. 85, 100 ...... lnd. Temp'/Low Power ... A-117 
TC551 001 8 ................... 1 M ......................... 128K x 8 ............... P, F, FT, TR ........... 70,85, 100 ............................................. A-125 
TC5510018-L ................ 1M ......................... 128K x 8 ............... P, F, FT, TR. .......... 70,85, 100 ............... Low Power ........... A-133 
TC554161 ..................... .4M ....................... 256K x 16 ................... FT, TR .............. 70, 85, 100 ............................................. A-141 
TC554161-L .................. 4M ....................... 256K x 16 ................... FT, TR .............. 70, 85, 100 ............... Low Power ........... A-149 

High Speed Static RAM 

TC5588 ......................... 64K ............................. 8Kx8 ..................... P, J ............ 15, 20, 25, 35 ............................................. 8-1 
TC55888 ...................... 64K ............................. 8Kx8 ..................... p, J ........................ 10, 12 ............................................. 8-9 
TC5589 ......................... 72K ............................. 8Kx 9 ..................... P, J ............ 15, 20, 25, 35 ............................................. 8-17 
TC55464A .................. 256K ........................... 64K x 4 ..................... P, J ............ 15, 20, 25,35 ............................................. 8-25 
TC558464 .................. 256K ........................... 64K x 4 ..................... P, J ........................ 10, 12 ............................................. 8-33 
TC55465A .................. 256K ........................... 64K x 4 ..................... P, J ............ 15, 20, 25, 35 .......... TC55464A w/OE ....... 8-41 
TC558465 .................. 256K ........................... 64K x 4 ..................... P, J ........................ 10, 12 .......... TC558464 w/OE ....... 8-49 
TC55328A .................. 256K ........................... 32K x 8 ..................... P, J ............ 15, 20, 25, 35 ............................................. 8-57 
TC558328 .................. 256K ........................... 32K x 8 ..................... P, J ........................ 10, 1 2 ............................................. 8-65 
TC55V328 .................. 256K ........................... 32K x 8 ....................... J ................... 20,25, 35 ............ 3.3V Operation ........ 8-73 
TC55329A .................. 288K ........................... 32K x 9 ..................... P, J ............ 15, 20, 25, 35 ........ , ...................... '" ........... 8-79 
TC558329 .................. 288K ........................... 32K x 9 ..................... P, J ........................ 10, 12 ............................................. 8-87 
TC551632 ................... 512K ......................... 32K x 16 ....................... J .................... 20, 25, 35 ............................................. 8-95 
TC5584256 ................... 1M ......................... 256Kx 4 ....................... J .................... 12, 15,20 ............................................. 8-103 
TC5584257 ................... 1 M ......................... 256K x 4 ....................... J .................... 12, 15, 20 ......... TC5584256 w/OE ...... 8-109 
TC5588128 ................... 1 M ......................... 128K x 8 ..................... P, J .................. 12, 15, 20 ............................................. 8-115 
TC551664 ...................... 1M ......................... 64Kx 16 ....................... J .................... 15,20,25 ............................................. 8-121 
TC55V1664 ................... 1 M ......................... 64K x 16 .................... J, FT ................. 10, 12, 15 ............ 3.3V Operation ........ 8-129 
TC55V1864 ............ 1.125M ......................... 64K x 18 .................... J, FT ................. 10, 12, 15 ............ 3.3V Operation ........ 8-137 
TC551402 ...................... 4M ................ 4M x 1/1 M x 4 ....................... J .................... 20, 25, 30 ............................................. 8-145 
TC554101 ...................... 4M ............................ 1M x 4 ....................... J .................... 20, 25, 30 ............................................. 8-151 

Package: P = Plastic DIP, F = Flat package (SOP), SP = Slim Plastic DIP, FW = Flat Wide package 
FT = Forward bend TSOP, TR = Reverse bend TSOP, J = SOJ 
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Contents Static RAM 

High Speed Synchronous Static RAM 

Density Organization Package Speed (ns) Features Page 
TC55BS4258 ................ 1 M ......................... 256K x 4 ....................... J .......................... 10, 12 ...... Synchronous 1 OOMHz .. C-1 
TC55BS8125 ................ 1 M ......................... 128K x 8 ....................... J .......................... 10, 12 ...... Synchronous 1 OOMHz .. C-7 
TC55BS8128 ................ 1 M ......................... 128K x 8 ....................... J .......................... 10, 12 ...... Synchronous 1 OOMHz .. C-13 

Pseudo Static RAM 

TC51832A .................. 256K ........................... 32K x 8 .................. P, F, SP ............. 70, 85, 100 ........................................... 0-1 
TC51864 .................... 512K ........................... 64K x 8 ..................... P, F ...................... 85, 100 ............................................ 0-9 
TC511632 .................. 512K ......................... 32K x 16 ..................... F, FT ................ 70, 85,100 ............................................ 0-19 
TC518128A. .................. 1 M ......................... 128K x 8 ............ P, F, Sp, FW, FT ..... 80, 100, 120 ............... CE1/CE2 ............ 0-33 
TC518128A-LV .............. 1 M ......................... 128K x 8 ............... P, F, FW, FT ........ 80, 100, 120 ..... CE1/CE2, Low Voltage. 0-43 
TC518128B ................... 1 M ......................... 128K x 8 ............ P, F, Sp, FW, FT ....... 70, 80, 100 ............... CE1/CE2 ............ 0-57 
TC518128B-V ............... 1 M ......................... 128K x 8 ............... P, F, FW, FT .......... 70, 80, 100 ..... CE1/CE2, Low Voltage. 0-67 
TC518128C ................... 1 M ......................... 128K x 8 ............ P, F, SP, FW, FT ....... 70, 80, 100 ............... CE1/CE2 ............ D-81 
TC518129A. .................. 1 M ......................... 128K x 8 ............ P, F, SP, FW, FT ..... 80, 100, 120 ................. CEiCS .............. 0-91 
TC518129A-LV .............. 1 M ......................... 128K x 8 ............... P, F, FW, FT ........ 80, 100, 120 ....... CEJCS, Low Voltage ... 0-101 
TC518129AI .................. 1 M ......................... 128K x 8 ...................... FW ............................. 100 ........ CElCS, Ind. Temp ...... 0-115 
TC518129B ................... 1 M ......................... 128K x 8 ............ P, F, SP, FW, FT ....... 70, 80, 100 ................. CEiCS .............. 0-125 
TC518129B-V ............... 1 M ......................... 128K x 8 ............... P, F, FW, FT .......... 70, 80, 100 ...... CElCS, Low Voltage .... 0-135 
TC518129C ................... 1 M ......................... 128K x 8 ................. P, FW, FT ........... 70, 80, 1 00 ............... ~. CEiCS .............. 0-149 
TC518512 ..................... 4M ......................... 512K x 8 ................ P, F, FT, TR .......... 70,80, 100 .......................................... ;.0-159 
TC518512-(L1) .............. 4M ......................... 512Kx 8 ................ P, F, FT, TR .......... 70, 80,100 ............... LowTemp ............ 0-167 
TC518512-(OR) ............. 4M ......................... 512K x 8 ................ P, F, FT, TR .......... 70,80, 100 ............ Oata Retention ........ 0-175 
TC518512-LV ................ 4M ......................... 512Kx8 ................ p, F, FT, TR .......... 70, 80, 100 .............. LowVoltage .......... 0-185 
TC5185121 .................... 4M ......................... 512K x 8 ..................... P, F ...................... 80,100 ........... Industrial Temp ........ 0-197 
TC51V8512A ................. 4M ......................... 512K x 8 .................. F, FT, TR ................ 120,150 ............ 3V Operation .......... 0-205 

Package: P = Plastic DIP, F = Flat package (SOP), SP = Slim Plastic DIP, FW = Flat Wide package 
FT = Forward bend TSOp, TR = Reverse bend TSOP, J = SOJ 
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Static RAM Product Guide 

SRAM/PSRAM PART NUMBER GUIDE 

PREFIX 
~ 5 

1 SPECIAL DESIGNATOR(S) 
L: LOW-LOW POWER VERSION 
LT: LOW TEMPERATURE 
LV: 3.3V OR 5V OPERATION 
DR: PSRAM 3V - 5.5V DATA 

RETENTION AND 5V OPERATION 

'----- SPEED 

'-------- SPECIAL DESIGNATOR 
L: LOW POWER VERSION 
I: INDUSTRIAL TEMP. RANGE 

L--_________ PACKAGE 

P: PLASTIC DIP 
F: PLASTIC FLAT PACKAGE (SOP) 
SP: PLASTIC SKINNY DIP 
FW: PLASTIC FLAT WIDE PACKAGE 
FT: THIN SMALL OUTLINE PACKAGE (TSOP) 
TR: REVERSE TYPE TSOP 
J: SMALL OUTLINE J-LEAD (SOJ) 

L--___________ DIE REVISION 

BLANK, A,B,C 

'---------------- CONFIGURATION/DENSITY 

~------------------------TECHNOLOGY 

BLANK: CMOS 
B: BiCMOS 
BS: BiCMOS SYNCHRONOUS 
V: 3.0/3.3V DEVICE 

'---------------------------- DEVICE TYPE 
1: PSRAM 
5: SRAM 

TOSHIBA AMERICA ELECTRONIC COMPONENTS, INC. 



Product Guide Static RAM 

Standard Static RAM 

70ns 85ns 

.--------------1 TC55257BPL/BFL/BSPL/BFTL/BTRL-85 1 

TC55257CPL/CFL/CSPL/CFTL/CTRL _70 2 
TC55257CPL/CFL/CSPL/CFTL/CTRL -85 2 

TC55257CPI/CFI/CSPI/CFTI/CTRI-85 2 

TC551001APL/AFL/AFTL/ATRL-70 3 TC551001APL/AFL/AFTL/ATRL -85 3 

TC551 001 API/AFI/AFTI/ATRI-852 

TC551 001 BPL/BFL/BFTL/BTRL-70 2 TC551 001 BPL/BFL/BFTL/BTRL -85 2 

TC551 001 BPI/BFI/BFTI/BTRI-85 

TC554161 FTL/TRL -70 
2 

TC554161FTL/TRL-85 2 

1 Also available in Low Power, Low Temperature, and Low Voltage versions. 

2 Also available in a Low Power version. 

3 Available in Low Temperature and Low Voltage versions. 

100ns 

TC55257BPL/BFL/BSPL/BFTL/BTRL -101 . 

TC55257BPI/BFI/BSPI/BFTI/BTRI-10 

TC55257CPL/CFL/CSPL/CFTL/CTRL -10 2 

TC55257CPI/CFI/CSPI/CFTI/CTRI-10 2 

TC551 001 APL/AFL/AFTL/ATRL-1 03 

TC551 001 API/ AFI/ AFTI/ ATRI-10 2 

TC551001 BPL/BFL/BFTL/BTRL-102 

TC551 001 BPI/BFI/BFTI/BTRI-1 0 

TC554161FTL/TRL-10 2 

2 TDSHIBA AMERICA ELECTRDNIC CDMPONENTS. INC. 



Static RAM Product Guide 

High Speed Static RAM 

10ns/12ns 15ns 20ns 25ns 30ns/35ns 

TC5588P(J-15 TC5588P(J-20 TC5588P/J-25 TC5588P/J-35 

TC5589P/J-15 TC5589P/J-20 TC5589P/J-25 TC5589P/J-35 

TC55464AP(AJ-15 TC55464AP(AJ-20 TC55464AP IAJ-25 TC55464AP/AJ-35 

TC55465AP/AJ-15 TC55465AP(AJ-20 TC55465AP IAJ-25 TC55465AP/AJ-35 

TC55328AP(AJ-15 TC55328AP(AJ-20 TC55328AP IAJ-25 TC55328AP/AJ-35 

TC55V328J-20 TC55V328J-25 TC55V328J-35 

TC55329AP(AJ-15 TC55329AP(AJ-20 TC55329AP/AJ-25 TC55329AP/AJ-35 

TC551632J-20 TC551632J-25 TC551632J-35 

TC551664J-15 TC551664J-20 TC551664J-25 

TC55V1664J/FT-10/12 TC55V1664J/FT-15 

TC55V1864J/FT-10/12 TC55V1864J/FT-15 

TC551402J-20 TC551402J-25 TC551402J-30 

TC5541 01 J-20 TC5541 01 J-25 TC5541 01 J-30 

TC55B4256J-15 TC55B4256J-20 

TC55B4257 J-15 TC55B4257 J-20 

TC5588128P(J-15 TC5588128P/J-20 

TOSHIBA AMERICA ELECTRONIC COMPONENTS, INC. 3 



Product Guide Static RAM 

Pseudo Static RAM 

700s 800s/850s 1000s 120/1500s 

TC51832AP/AF/ASP-70 TC51832AP/AF/ASP-85 TC51832AP/AF/ASP-10 
TC51832APL/AFL/ASPL-70 TC51832APL/ AFL/ ASPL -85 TC51832APL/AFL/ASPL -10 

TC51864PL/FL -85 TC51864PL/FL -10 

TC511632FL/FTL -70 TC511632FL/FTL-85 TC511632FL/FTL-10 

I TC518128AP/AF/ASP/AFW-80 TC518128AP/AF/ASP/AFW-10 TC518128AP/AF/ASP/AFW-12 1 I TC518128APL/AFL/ASPL/AFWL/AFTL-80 1 TC518128APL/AFL/ASPL/AFWL/AFTL-10 1 TC518128APL/AFL/ASPL/AFWL/AFTL-121 

1 TC518128BPL/BFL/BSPL/BFWL/BFTL -701 TC518128BPL/BFL/BSPL/BFWL/BFTL -801 TC518128BPL/BFL/BSPL/BFWL/BFTL -1011 
TC518128BPL/BFL/BSPL/BFWL/BFTL -70L TC518128BPL/BFL/BSPL/BFWL/BFTL-80L TC518128BPL/BFL/BSPL/BFWL/BFTL-10L 

1 TC518128CPL/CFL/CSPL/CFWL/CFTL -70 TC518128CPL/CFL/CSPL/CFWL/CFTL-80 TC518128CPL/CFL/CSPL/CFWL/CFTL-10 1 
TC518128CPL/CFL/CSPL/CFWL/C FTL -70L TC518128CPL/CFL/CSPL/CFWL/CFTL-80L TC518128CPL/CFL/CSPL/CFWL/CFTL-lOL 

~ I TC518129AP/AF/ASP/AFW-80 
I TC518129APL/AFL/ASPL/AFWL/AFTL-80 1 if~~:11229~~!;~~~~f:~~;A~~3AFTL-10 1 

TC518129AP/AF/ASP/AFW-12 1 
TC518129APL/AFL/ASPL/AFWL/AFTL-12

1 

I TC518129AFWI-10 
I I 

~ TC518129BPL/BFL/BSPL/BFWL/BFTL -70 1 TC518129BPL/BFL/BSPL/BFWL/BFTL -801 TC518129BPL/BFL/BSPL/BFWL/BFTL -101 1 
TC518129BPL/BFL/BSPL/BFWL/BFTL -70L TC518129B PL/BFL/BSPL/BFWL/BFTL -80L TC518129BPL/BFL/BSPL/BFWL/BFTL -1 OL 

~ TC518129CPL/CFL/CSPL/CFWL/CFTL-70 TC518129CPL/CFL/CSPL/CFWL/CFTL -80 TC518129CPL/CFL/CSPL/CFWL/CFTL -10 I 
TC518129CPL/CFL/CSPL/CFWL/CFTL-70L TC518129CPL/CFL/CSPL/CFWL/CFTL-80L TC518129CPL/CFL/CSPL/CFWL/CFTL-10L 

TC518512PL/FL/FTL/TRL -70 2 TC518512PL/FL/FTL/TRL-80 2 TC518512PL/FL/FTL/TRL-102 

TC518512PI/FI-80 TC518512PI/FI-10 

TC51V8512AF/AFT/ATR-12/15 

1 Also available in Low Voltage version. 

2 Also available in low Temperature, Data Retention, and Low Voltage versions. 
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Static RAM Cross Reference 

Standard Static RAM (256K) 
ORGANIZATION 32K x 8, 28-pin 

PACKAGE WIDTH 0.6 INCH DIP 0.45 INCH SOP 0.3 INCH DIP 
8 x 13.4mm TYPE I 8 x 13.4mm TYPE I 

TSOP (Forward) TSOP (Reverse) 

TOSHIBA TC55257CP TC55257CF TC55257CSP TC55257CFT TC55257CTR 

Cypress 

Fujitsu MB84256A-P MB84256A-PF MB84256A-PSK MB84256A-PFTN MB84256A-PFTR 

Hitachi HM62256AP HM62256AFP HM62256ASP 

Micron 

Mitsubishi M5M5256CP M5M5256CFP M5M5256CKP M5M5256CVP M5M5256CRV 

Motorola 

NEC /-lPD43256BCZ /-lPD43256BGU 

Samsung KM62256BLP KM62256BLG KM62256BLS KM62256BLTG KM62256BLRG 

Sharp 
LH52B256 LH52B256N 

LH52B256D LH52B256T LH52B256TR 
LH51256L LH51256LN 

Sony CXK58257AP CXK58257 AM ' CXK58257 ASP CXK58257ATM CXK58257AYM 

Standard Static RAM (1 M) 
ORGANIZATION 128K x 8, 32-pin 

PACKAGE WIDTH 0.6 INCH DIP 0.525 INCH SOP 
8 x 20mm TYPE I 8 x 20mm TYPE I 
TSOP (Forward) TSOP (Reverse) 

TOSHIBA TC551001BP TC551001BF TC551 001 BFT TC551 001 BTR 

Cypress 

Fujitsu MB841000-P MB841000-PF 

Hitachi HM628128ALP HM628128ALFP HM628128ALT HM628128ALR 

Micron 

Mitsubishi M5M51008AP M5M51008AFP M5M51008AVP M5M51008ARV 

Motorola 

NEC /-lPD431000ACZ /-lPD431000AGW /-lPD431000AGZ /-lPD431000AGZM 

Samsung KM681000BLP KM681000BLG KM681000BLT KM681 OOOBLR 

Sharp 

Sony CXK581000P CXK581000M CXK581100TM CXK581100YM 

TOSHIBA AMERICA ELECTRONIC COMPONENTS, INC. 5 



Cross Reference Static RAM 

High Speed CMOS/BiCMOS Static RAM (64K) 
ORGANIZATION SK x 8, 28-pin 

PACKAGE WIDTH 0.3 INCH DIP 0.3 INCH SOJ 0.3 INCH DIP 0.3 INCH SOJ 

TOSHIBA TC5588P TC5588J TC55B88P TC55B88J 

Cypress 
CY7B185-PC CY7B185-VC CY7B185-PC CY7B185-VC 
CY7C185-PC CY7C185-VC CY7C185-PC CY7C185-VC 

Fujitsu MB81 C78A-PSK MB81 C78A-PJ 

Hitachi 

Micron MT5C6408 MT5C6408DJ MT5C6408 MT5C6408DJ 

Mitsubishi M5M5178BP M5M5178BJ 

Motorola MCM6264CP MCM6264CJ MCM6264CP MCM6264CJ 

NEC IlPD4368CR IlPD4368LA 

Samsung KM6865BP KM6865BJ KM6865BP KM6865BJ 

Sharp 

Sony 
CXK5866P CXK5866J 

CXK5863BP CXK5863BJ 

High Speed CMOS Static RAM (72K) 
ORGANIZATION SK x 9, 2S-pin 

PACKAGE WIDTH 0.3 INCH DIP 0.3 INCH SOJ 

TOSHIBA TC5589P TC5589J 

Cypress CY7C182-PC CY7C182-VC 

Fujitsu MB81C79A-PSK MB81C79A-PJ 

Hitachi 

Micron 

Mitsubishi M5M5179BP M5M5179BJ 

Motorola MCM6265CP MCM6265CJ 

NEC IlPD4369CR IlPD4369LA 

Samsung 

Sharp 

Sony 
CXK5972P CXK5972J 

CXK5971AP CXK5971AJ 

6 TOSHIBA AMERICA ELECTRONIC COMPONENTS, INC. 



Static RAM Cross Reference 

High Speed CMOS/BiCMOS Static RAM (256K) 
ORGANIZATION 64K x 4, 24-pin 

PACKAGE WIDTH 0.3 INCH DIP 0.3 INCH SOJ 0.3 INCH DIP 0.3 INCH SOJ 

TOSHIBA TC55464AP TC55464AJ TC55B464P TC55B464J 

Cypress 
CY7B194-PC CY7B194-PC 
CY7C194-PC CY7C194-VC CY7C194-PC CY7C194-VC 

Fujitsu MB81 C84A-PSK MB81 C84A-PJ 

Hitachi HM6208HP HM6208HJP HM6708SHJP 

Micron MT5C2564 MT5C2564DJ MT5C2564 MT5C2564DJ 

Mitsubishi M5M5258CP M5M5258CJ 

Motorola MCM6208CP MCM6208CJ 
MCM6708AJ 

MCM6208CP MCM6208CJ 

NEC J..lPD43254BCR J..lPD43254BLA 

Samsung 

Sharp LH52252AD LH52252AK 

Sony 

High Speed CMOS/BiCMOS Static RAM (256K) 
ORGANIZATION 64K x 4, 28-pin (OE) 

PACKAGE WIDTH 0.3 INCH DIP 0.3 INCH SOJ 0.3 INCH DIP 0.3 INCH SOJ 

TOSHIBA TC55465AP TC55465AJ TC55B465P TC55B465J 

Cypress 
CY7B195-PC CY7B195-VC CY7B195-PC CY7B195-VC 
CY7C195-PC CY7C195-VC CY7C195-PC CY7C195-VC 

Fujitsu MB82B85-PSK MB82B85-PJ 

Hitachi HM6709SHJP 

Micron MT5C2565 MT5C2565DJ MT5C2565 MT5C2565DJ 

Mitsubishi M5M5259CP M5M5259CJ 

Motorola MCM6209CP MCM6209CJ 
MCM6709AJ 

MCM6209CP MCM6209CJ 

NEC J..lPD43253BCR J..lPD43253BLA 

Samsung KM64258BP KM64258BJ KM64B258AJ 

Sharp LH52253D LH52253K 

Sony 

TOSHIBA AMERICA ELECTRONIC COMPONENTS, INC. 7 



Cross Reference Static RAM 

High Speed CMOS/BiCMOS Static RAM (256K) 
ORGANIZATION 32K x 8, 28-pin 

PACKAGE WIDTH 0.3 INCH DIP 0.3 INCH SOJ 0.3 INCH DIP 0.3 INCH SOJ 0.3 INCH SOJ 
(3.3V) 

TOSHIBA TC55328AP TC55328AJ TC55B328P TC55B328J TC55V328J 

Cypress 
CY7B199-PC CY7B199-VC CY7B199-PC CY7B199-VC 

CY7C1399-VC 
CY7C199-PC CY7C199-VC CY7C199-PC CY7C199-VC 

Fujitsu MB8298-PSK MB8298-PJ 

Hitachi HM62832UHP HM62832UHJP HM67832SHJP HM62W832 

Micron MT5C2568 MT5C2568DJ MT5C2568 MT5C2568DJ MT5LC2568DJ 

Mitsubishi M5M5278CP M5M5278CJ M5M52B78AJ 

Motorola MCM6206DP MCM6206DJ MCM6206DP 
MCM6706AJ 

MCM62V06DJ 
MCM6206DJ 

NEC ~PD43258ACR ~PD43258ALA 

Samsung KM68257BP KM68257BJ KM68B257AJ KM68V257J 

Sharp LH52258AD LH52258AK 

Sony CXK58258BP CXK58258BJ 

High Speed CMOS/BiCMOS Static RAM (288K) 
ORGANIZATION 32K x 9, 32-pin 

PACKAGE WIDTH 0.3 INCH DIP 0.3 INCH SOJ 0.3 INCH DIP 0.3 INCH SOJ 

TOSHIBA TC55329AP TC55329AJ TC55B329P TC55B329J 

Cypress CY7C188-PC CY7C188-VC CY7C188-PC CY7C188-VC 

Fujitsu MB8299-PSK MB8299-PJ 

Hitachi 

Micron 

Mitsubishi M5M5279P M5M5279J M5M52B79J 

Motorola MCM6205DJ MCM6705AJ 

NEC ~PD43259ACR ~PD43259ALA 

Samsung KM69B257AJ 

Sharp 

Sony CXK59288P CXK59288J 

High Speed CMOS Static RAM (512K) 
ORGANIZATION 32K x 16, 40-pin 

PACKAGE WIDTH 0.4 INCH SOJ 

TOSHIBA TC551632J 

Cypress 

Fujitsu 

Hitachi 

Micron 

Mitsubishi 

Motorola 

NEC 

Samsung KM616513J 

Sharp 

Sony 
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Static RAM Cross Reference 

High Speed BiCMOS Static RAM (1 M) 
ORGANIZATION 256K x 4, 28-pin 256K x 4, 32-pin (OE) 

PACKAGE WIDTH 0.4 INCH SOJ 0.4 INCH SOJ 

TOSHIBA TC55B4256J TC55B4257J 

Cypress 

Fujitsu 

Hitachi HM674256UHJ 

Micron MT5C256K4A 1 OJ 

Mitsubishi 

Motorola MCM6728AWJ MCM6729AWJ 

NEC 

Samsung 
KM64B1003J 
KM641003J 

Sharp 

Sony 

High Speed BiCMOS Static RAM (1 M) 
ORGANIZATION 128K x 8, 32-pin 

PACKAGE WIDTH 0.4 INCH SOJ 

TOSHIBA TC55B8128J 

Cypress 

Fujitsu 

Hitachi 
HM678127UHJ 
HM628127HJP 

Micron MT5C128K8A10J 

Mitsubishi 

Motorola MCM6726AWJ 

NEC /-lP0431008LE 

Samsung 
KM68B1002J 
KM681002J 

Sharp 

Sony CXK581120J 
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Cross Reference Static RAM 

High Speed CMOS Static RAM (1 M) 
ORGANIZATION 64K x 16, 44-pin 

PACKAGE WIDTH 0.4 INCH SOJ 0.4 INCH SOJ (3.3V) 
TYPE II TSOP 

(Forward) (3.3V) 

TOSHIBA TC551664J TC55V1664J TC55V1664FT 

Cypress 

Fujitsu 

Hitachi HM621664HJP 

Micron MT5C64K16A 1 DJ MT5LC64K16D4DJ MT5LC64K16D4TG 

Mitsubishi M5M5V1B016J M5M5V1B016TP 

Motorola 

NEC IlPD431016LE 

Samsung KM6161002J 

Sharp 

Sony 

High Speed CMOS Static RAM (1.125M) 
ORGANIZATION 64K x 18, 44-pin 

PACKAGE WIDTH 0.4 INCH SOJ TYPE II TSOP 
(3.3V) (Forward) (3.3V) 

TOSHIBA TC55V1864J TC55V1864FT 

Cypress 

Fujitsu 

Hitachi 

Micron 

Mitsubishi M5M5V1B018J M5M5V1B018TP 

Motorola 

NEC 

Samsung 

Sharp 

Sony 

High Speed CMOS Static RAM (4M) 
ORGANIZATION 4M x 1, 32-pin 1 M x 4, 32-pin 

PACKAGE WIDTH 0.4 INCH SOJ 0.4 INCH SOJ 

TOSHIBA TC551402J TC551402J 

Cypress 

Fujitsu MB82B201-PJ MB82B201-PJ 

Hitachi HM674100HJP 

Micron MT5C1 M4B2DJ 

Mitsubishi 

Motorola MCM6249WJ 

NEC IlPD434001 LE IlPD434004LE 

Samsung KM644002J 

Sharp 

Sony 
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Static RAM Cross Reference 

High Speed Synchronous Static RAM (1 M) 
ORGANIZATION 256K x 4, 36-pin 

PACKAGE WIDTH 0.4 INCH SOJ 

TOSHIBA TC55BS4258J 

Cypress 

Fujitsu 

Hitachi HM67A4257JP 

Micron 

Mitsubishi 

Motorola MCM67Q804WJ 

NEC 

Samsung KM741006J 

Sharp 

Sony CXK7741OJ 

TOSHIBA AMERICA ELECTRONIC COMPONENTS, INC. 11 



Cross Reference Static RAM 

Pseudo Static RAM (256K) 
ORGANIZATION 32K x 8, 28-pin 

PACKAGE WIDTH 0.6 INCH DIP 0.45 INCH SOP 0.3 INCH DIP 

TOSHIBA TC51832AP TC51832AF TC51832ASP 

Cypress 

Fujitsu 

Hitachi HM65256BP HM65256BFP HM65256BSP 

Micron 

Mitsubishi 

Motorola 

NEC 

Samsung 

Sharp LH5P832 LH5P832N LH5P832D 

Sony 

Pseudo Static RAM (1 M) 
ORGANIZATION 128K x 8, 32-pin 

PACKAGE WIDTH 0.6 INCH DIP 0.525 INCH SOP 8 x 20mm TYPE I 
TSOP (Forward) 

TOSHIBA TC518128CP TC518128CFW TC518128CFT 

Cypress 

Fujitsu 

Hitachi 

Micron 

Mitsubishi 

Motorola 

NEC 

Samsung 

Sharp LH5P8128 LH5P8128N LH5P8128T 

Sony 

Pseudo Static RAM (1 M) 
ORGANIZATION 128K x 8, 32-pin (CE/CS) 

PACKAGE WIDTH 0.6 INCH DIP 0.45 INCH SOP 0.525 INCH SOP 8 x 20mm TYPE I 
TSOP (Forward) 

TOSHIBA TC518129CP TC518129BF TC518129CFW TC518129CFT 

Cypress 

Fujitsu 

Hitachi HM658128ALP HM658128ALFP HM658128ALT 

Micron 

Mitsubishi 

Motorola 

NEC 

Samsung KM658128P KM658128G KM658128G 

Sharp LH5P8129 LH5P8129N LH5P8129T 

Sony 
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Static RAM Cross Reference 

Pseudo Static RAM (4M) 
ORGANIZATION 512K x 8, 32-pin 

PACKAGE WIDTH 0.6 INCH DIP 0.525 INCH SOP 0.4 INCH TYPE II 0.4 INCH TYPE II 
TSOP (Forward) TSOP (Reverse) 

TOSHIBA TC518512P TC518512F TC518512FT TC518512TR 

Cypress 

Fujitsu 

Hitachi HM658512LP HM658512LFP HM658512LTT HM658512LRR 

Micron 

Mitsubishi 

Motorola 

NEC 

Samsung 

Sharp 

Sony 
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Cross Reference Static RAM 
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Static RAM Package 

Package 

Dual in-Line Package (DIP) 

PACKAGE NAME DEVICE GROUP DEVICE NAME 

DIP24-P-300B High Speed SRAM TC55464AP, TC55B464P 

Static RAM TC55257BSP, TC55257CSP 

DIP28-P-300B High Speed SRAM 
TC5588P, TC55B88P, TC5589P, TC55465AP, TC55B465P, TC55328AP, 
TC55B328P 

Pseudo SRAM TC51832ASP 

Static RAM TC55257BP, TC55257CP 
DIP28-P-600 

Pseudo SRAM TC51832AP 

DIP32-P-300 
High Speed SRAM TC55329A~TC55B329P 

Pseudo SRAM TC518128ASP, TC518129ASP, TC518128BSP, TC518129BSP, TC518128CSP 

DIP32-P-400 High Speed SRAM TC55B8128P 

Static RAM TC551001AP, TC551001BP 

DIP32-P-600 TC51864P, TC518128AP, TC518129AP, TC518128BP, TC518129BP, 
Pseudo SRAM 

TC518128CP, TC518129CP, TC518512P 
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P~ckage 

DIP24-P-300B 

0.93TYP 

DIP28-P-300B 

16 

Static RAM 

E~~~~~~~~~~]] ~[ 
1 12--=~ 

30.3MAX 

29.8±O.2 

1.2±O.1 

II~~----------------------------~·~N 
;i 
10 
M 

0.25 M 

14 

0.25 M 

0.94TYP /2.541 
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Static RAM Package 

DIP28-P-600 

28 15 

] ~ 
14 

37.5MAX 

37.0±O.2 

1.99TYP 

DIP32-P-300 

40.5MAX 

40.0±O.2 

(\') 

~ 
10 

-.i (\') 

~ 
4----X~ 

O.95TYP 
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Package Static RAM 

DIP32-P-400 

40.5MAX 

40.0±Q.2 

1.2±O.1 

O.95TYP 12.541 

DIP32-P-600 

32 17 

] ~ 

~ ~ 
16 0 

42.5MAX 

42.0±O.2 

('t) 

ci 
+1 
LO 
-.i ('t) 

ci 
+1 
LO 

l 
rn 

1.95TYP O.5±O.1 
0.25 M 

12.541 
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Static RAM Package 

Small Outline L-Iead Package (SOP) 

PACKAGE NAME DEVICE GROUP DEVICE NAME 

Static RAM TC55257BF, TC55257CF 
SOP28-P-450 

Pseudo SRAM TC51832AF 

SOP32-P-450 Pseudo SRAM TC518128AF, TC518129AF, TC518128BF, TC518129BF, TC518128CF 

Static RAM TC551001AF, TC551001BF 

SOP32-P-525 TC51864F, TC518128AFW, TC518129AFW, TC518128BFW, TC518129BFW, 
Pseudo SRAM 

TC518128CFW, TC518129CFW, TC51V8512AF 

SOP40-P-525 Pseudo SRAM TC511632F 
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Package Static RAM 

SOP28-P-450 

O.995TYP .I1,0.43±O., IEIlI0.2s@ '4 

SOP32-P-450 

O.775TYP 

20 

19.0MAX 

i 1B.5±O.2 

U J[] II ll1l U ll1l a 

.II, 0.3S±O. 'IEIlI 0.25 @ " 

21.1MAX 

/' 'I 
II 20.6±O~~ 

~ 
T 
I 

~ 

~:~Jf 
.1 11.0±O.2 

~~~A 
,I IO.8±O.2 
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SOP32-P-525 

SOP40-P-525 
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Package Static RAM 

Small Outline J-Iead Package (SOJ) 

PACKAGE NAME DEVICE GROUP DEVICE NAME 

SOJ24-P-300A High Speed SRAM TC55464AJ,TC55B464J 

SOJ28-P-300A High Speed SRAM 
TC5588J, TC55B88J, TC5589J, TC55465AJ, TC55B465J, TC55328AJ, 
TC55B328J, TC55V328J 

SOJ28-P-400 High Speed SRAM TC55B4256J 

SOJ32-P-300 High Speed SRAM TC55329AJ, TC55B329J 

SOJ32-P-400A High Speed SRAM TC55B4257J,TC55B8128J,TC551402J 

SOJ36-P-400 High Speed SRAM TC554101J, TC55BS4258J, TC55BS8125J 

SOJ40-P-400 High Speed SRAM TC551632J, TC55BS8128J 

SOJ44-P-400 High Speed SRAM TC551664J,TC55V1664J,TC55V1864J 
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SOJ24-P-300A 

SOJ28-P-300A 

28 

Static RAM 

13 

12 

16.3MAX 

15.88±O.12 

0.71 ~:65 
____ ----t-t--------,tr z 

:E C\I 
o 
+1 
Il'l 

co 
o 

M 

0.43 ~:g~ ,.....,-,-~"'<1 
-.r~--==~17l 0.18 M 

N 
0-

;i9 ,... 
,.,.: 

----1. 

14 

18.84MAX 

18.42±O.12 

0.71 ~:~5 

N 
NO 

?~ 
"'. 
CC 

C\I 

0 
+1 
It) 

M 
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Package Static RAM 

SOJ28-P-400 

15 

~ 
<0 .... 
ci 

14 

18.84MAX 

18.42±O.12 

O.71±O.1 

~------~------------------~\H-Z 
~ C\I 

ci ~ 
C"i 

,11,o.43fO.11i1iIO.18@ 

SOJ32-P-300 

16 

21.38MAX 

20.96±O.12 

O.71±O.1 
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Static RAM Package 

SOJ32-P-400A 

32 17 

16 

21.42MAX 

21.0±O.12 

.II,O.43ill·1IiIO.,8@ 

SOJ36-P-400 

36 19 

C\I C\I 

~ c:i c.. 
> 

+1 ~ 

to LO CO) 

~ 0; 
c:i ~ 

18 

23.92MAX 

23.S±0.12 

r~ 071~65 
I~ ~------4-~--------------------------~.~ ~ 

co 
c:i 

0.43 ~:g~ ~ __ ~~ 
-**---~~~ 0.18 M 
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Package 

SOJ40-P-400 

SOJ44-P-400 
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Static RAM Package 

Thin Small Outline L-Iead Package (TSOP I) 

PACKAGE NAME DEVICE GROUP DEVICE NAME 

TSOP28-P Static RAM TC55257BFT, TC55257CFT 

TSOP28-P-A Static RAM TC55257BTR, TC55257CTR 

Static RAM TC551001AF~TC551001BFT 

TSOP32-P-0820 TC518128AFT, TC518129AFT, TC518128BFT, TC518129BFT, TC518128CFT, 
Pseudo SRAM 

TC518129CFT 

TSOP32-P-0820A Static RAM TC551001ATR,TC551001BTR 
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Package 

TSOP28-P 

TSOP28-P-A 

28 

o 

11.8±O.2 

13.4±O.2 

Static RAM 

-ti!E:t----+ ~ 

0... 
>­
I­
In ,.... 
C') 

ci 

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

28oDr==============~~ 

15 ~================~~====* 

11.8±Q.2 
14 

13.4±O.2 

1.0±O.1 

1.2MAX 

O.5±O.1 

1.0±O.1 

1.2MAX 

O.S±O.1 
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Static RAM Package 

TSOP32-P-0820 

~ 
~ 
0 
ci 

~ .... 
32 $ 

N 

0 0 

• 
f 

I. 18.4±o.2 ,I 17 D.. 

i:: 
N 

20.0±O.2 ci 16 It---~~.I 1.0±O.1 O.1±O.OS 

1.2MAX 

O.S±o.1 

TSOP32-P-0820A 

~ co 
0 
ci 
~ 

.... 
32 1 ~ 

0 0 

• 
f 

I. 18.4iO.2 ,I 16 D.. 

i:: 
C\I 

20.0±O.2 0 HIt----, ~~,I O.1±o.OS 1.0iO.1 

1.2MAX 

O.SiO.1 
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Package StaticAAM 

Thin Small Outline L-Iead Package (TSOP II) 

PACKAGE NAME DEVICE GROUP DEVICE NAME 

TSOP32-P-400 Pseudo SRAM TC518512FT 

TSOP32-P-400A Pseudo SRAM TC518512TR 

TSOP44-P-400 High Speed SRAM TC55V1664FT,TC55V1864FT 

TSOP44-P-400B Pseudo SRAM TC5511632FT 

TSOP54-P-400 Static RAM TC554161FT 

TSOP54-P-400A Static RAM TC554161TR 
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TSOP32-P-400 

O.95TYP 

TSOP32-P-400A 

o 

I ~32 
~ 

Static RAM Package 

21.35MAX 

20.95±O.1 0 
x 
c( 

+1 :E 
C? C'! .... .... 

T It) 

L-§Q] 0 

~ 
O.5:tO.1 

0 

2135MAX 

20.9S±O.1 
~ 

x 
c( 

:E 
q C'! ..,... 

L@i] It) 
0 

~ O.S:tO.1 
0 
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Package 

TSOP44-P-400 

44 

O.805TYP 

TSOP44-P-400B 

44 

O.805TYP 

32 

Static RAM 

I 
------_ .. _+--------

I 
i 

18.81 MAX 

18.41±O.1 

em 

35 32 

18.81 MAX 

18.41 ±O.1 

COO 

6 
+1 
C? 
..-

L() 
0 

~ 
ci 

23 

x 
c:( 

::E 
"'! 
..-

O.S±O.1 

..- x 
ci c:( 

+1 ::E 
C? "'! 
..- ..-

L() 
0 

~ 
ci O.S±O.1 
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Static RAM Package 

TSOP54-P-400 

o 

0.71TYp 

22.62MAX 

x 

I 
22.22+0.1 I ~ < 

::E 

-, ~ <'! -
~ It) 

0 

~ 
c::i 0.510.1 

TSOP54-P-400A 

27 

22.62MAX 

~ 
x 

II 22.22±0.1 I < 
~ 

II ~l ~ <'! -

~ It'l 
0 
c::i 
+1 

c::i 0.510.1 
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Static RAM 

Notes 
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Standard SRAM 



Standard Static RAM 

Density Organization Package Speed (ns) Features Page 
TC552,578 ........... ".". 256K ........................... 32K x 8 ............ P, F, SP, FT, TR .............. 85, 100 ............................................. A-1 
TC552578-L .............. 256K ........................... 32K x 8 ............ P, F, SP, FT, TR .............. 85, 1 00 ............... Low Power ........... A-9 
TC552578-(L1) ........... 256K ........................... 32K x 8 ............ P, F, SP, FT, TR .............. 85, 100 ............... LowTemp ............. A-17 
TC552578-L(L1) ......... 256K ........................... 32K x 8 ............ P, F, Sp, FT, TR .............. 85, 100 ..... Low Power/Low Temp ... A-25 
TC552578-L(LV) ........ 256K ........................... 32K x 8 ............ P, F, SP, FT, TR .............. 85, 100 ....... Low Power/Low Volt .... A-33 
TC5525781-L ............. 256K ........................... 32K x 8 ............ P, F, SP, FT, TR .................... 100 ....... Ind.Temp/Low Power .... A-43 
TC55257C ................. 256K ........................... 32Kx 8 ............ P, F, SP, FT, TR ........ 70,85, 100 ............................................. A-51 
TC55257C-L .............. 256K ........................... 32K x 8 ............ P, F, SP, FT, TR ........ 70,85, 100 ............... Low Power ........... A-59 
TC55257CI ................ 256K ........................... 32K x 8 ............ P, F, Sp, FT.,TR .............. 85, 100 ........... Industrial Temp ......... A-67 
TC55257CI-L ............. 256K ........................... 32K x 8 ............ P, F, SP, FT, TR. ............. 85, 100 ...... Ind. Temp'/Low Power .. .A-75 
TC551001A-(L1) ............. 1M ........................ 128Kx8 ............... P, F, FT, TR ........... 70, 85, 100 ............... LowTemp ............. A-83 
TC551001A-L(L1) ........... 1 M ........................ 128K x 8 ............... P, F, FT, TR. .......... 70,85, 100 ...... Low Power/Low Temp ... A-91 
TC551001A-L(LV) ........... 1 M ........................ 128K x 8 ............... P, F, FT, TR. .......... 70,85, 100 ....... Low Power/Low Volt. .... A-99 
TC551001AI ................... 1 M ........................ 128K x 8 ............... P, F, FT, TR ................. 85, 100 ........... Industrial Temp ......... A-109 
TC551001AI-L ............... 1 M ........................ 128K x 8 ............... P, F, FT, TR ................. 85, 100 ...... Ind. Temp'/Low Power ... A-117 
TC551 001 B ................... 1 M ........................ 128K x 8 ............... P, F, FT, TR ........... 70,85, 100 ............................................. A-125 
TC551 001 B-L ................ 1 M ........................ 128K x 8 ............... P, F, FT, TR ........... 70,85, 100 ............... Low Power ........... A-133 
TC554161 ..................... .4M ...................... 256K x 16 ................... FT, TR .............. 70,85, 100 ............................................. A-141 
TC554161-L ................. .4M ...................... 256Kx 16 ................... FT, TR .............. 70, 85, 100 ............... Low Power ........... A-149 

Package: P = Plastic DIP, F = Flat package (SOP), SP = Slim Plastic DIP, FT = Forward bend TSOP, TR = Reverse bend TSOP 



TOSHIBA 

TC55257BPL/BFL/BSPL/BFIL/BIRL-85/10 

SILICON GATE CMOS 

32,768 WORD x 8 BIT STATIC RAM 

Description 
The TC55257BPL is a 262,144 bit CMOS static random access memory organized as 32,768 words by 8 bits and operated from a 
single 5V power supply. Advanced circuit techniques provide both high speed and low power features with an operating current of 
5mNMHz fup.) and a minimum cycle time of 85ns. 

When CE is a logical high, the device is placed in a low power standby mode in which the standby current is 10Q.lA. The 
TC55257BPL has two control inputs. Chip enable (CE) allows for device selection and data retention control, while an output 
enable input (OE) provides fast memory access. The TC55257BPL is suitable for use in microprocessor systems where high 
speed, low power, and battery backup are required. 

The TC55257BPL is offered in a standard dual-in-line 28-pin plastic package (0.6/0.3 inch width), a small outline plastic pack­
age, and a thin small outline plastic package (forward type, reverse type). 

Features Pin Connection (Top View) 

• Low power dissipation: 27.5mW/MHz (typ.) 

100fJA (max.) 
o 28 PIN DIP & SOP 0 28 PIN TSOP 

• Standby current: 

• Single 5V power supply 

• Access time (max.) 

TC55257BPL/BFl/BSPL/BFTl/BTRl 

-85 ·10 

Access Time 85ns 100ns 

Chip Enable 
85ns 100ns 

Access Time 

Output Enable Time 45ns 50ns 

• Power down feature: CE 

• Data retention supply voltage: 2.0 - 5.5V 

• Inputs and outputs TIL compatible 

• Package TC55257BPL: DIP28-P-600 

Pin Names 

AO - A14 

RIW 

OE 

CE 

1/01 - 1/08 

Voo 

GND 

PIN NO. 

PIN NAME 

PIN NO. 

PIN NAME 

TC55257BFL 
TC55257BSPL 
TC55257BFTL 
TC55257BTRL 

Address Inputs 

: SOP28-P-450 
: DIP28-P-300B 
: TSOP28-P 
: TSOP28-P-A 

ReadlWrite Control Input 

Output Enable Input 

Chip Enable Input 

Data Input/Output 

Power (+5V) 

Ground 

1 2 3 4 5 

OE A11 Ag As A13 

15 16 17 18 19 

A2 A1 Ao 1/01 1/02 

6 

RIW 

20 

1/03 

7 

Voo 

21 

GND 

A14 

A12 

A2 

Al 

AO 10 

1/01 11 

1/02 12 

1/03 13 
GNO 14 

8 

A14 

22 

1/04 

21 

20 

19 

18 

17 

16 

15 

9 

A12 

23 

1/05 

Voo 
PJW 
All 

AS 
A9 

~1 
OE 

~O 
CE 

1108 

1107 

1106 

1/05 

1/04 

10 11 

A7 A6 

24 25 

1/06 1/07 
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(forward type) 

28 

12 13 

A5 A4 

26 27 

1/08 CE 

(reverse type) 

1~ 

28 l' 

14 

A3 

28 

AlO 

A-1 



TC55257BPLlBFLlBSPLlBFTLlBTRL-85/10 Static RAM 

Block Diagram 

~ --L ~.··I .. 
AS O ..... ------+~~t.CO ~---------------------~ 

~ \It '" 

AS _o--+~::-C::2::: :: III: ........ , 
A7 ~ III: I- III: \AI I 

A8..... = 0 \It 00 8 NI 
A9_ 0 - _I 

A 11_ _ :i: 4(" 4( V 1ft I 
o--+-ClI-C::2 \AI \AI I 

A12- =- :t III: I-:t 0 _' 
All : ~ 2 

MEMORY CELL 
ARRAY 

St2x32 x 16 
(262144) ~ A14..... _ __ ____ 

~~ ____ ~ ____ ~~l.·· 
~ 1: 3l ,1 

SENSE AMP. 
II 01 "-o-...----~ 
~~_--~O A 

Oo-1.....~r-----t ; _ ~ COLUMN ADDRESS I-
o DECODER J ~. 

-o-~~~_~v III: ~-r-I--------r-I-

o-:++++ ...... -~ :! ~ COLUMN ADDRESS t--
o-++++-fo-t ...... ~ 4( ),C II: REGISTER ~ 

1/08..... 0 v IoU I I 1 1 'I 1 1 1 

~- ~H #~h~~~ r 
J J ~ J J J CE 
AO A 1. A2 A3 A4A 10 

--R/W 

~Voo 

~GND 

o-~=-3'-1'" 
Qi- ~~-------------------------------------------------~ 
~--o---~----~ ~-----___ CE 

Operating Mode 

~ MODE ' CE OE R/W 1/01 -1/08 POWER 

Read L L H DOUT 1000 

Write L * L DIN 1000 

Output Deselect L H H High-Z 1000 

Standby H * * High-Z loos 

* H orL 

Maximum Ratings 

SYMBOL ITEM RATING UNIT 

Voo Power Supply Voltage -0.3 - 7.0 V 

VIN . Input Voltage -0.3* - 7.0 V 

VI/O Input and Output Voltage -0.5* - Voo + 0.5 V 

Po Power Dissipation 1.0/0.8/0.6** W 

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

TSTRG Storage Temperature -55 - 150 °C 

TOPR Operating Temperature 0-70 °C 

• -3.0V with a pulse width of 50ns 
** Package dependent: 0.6 inch 1 ,OW, 0,3 inch 0.8W, 0.45 inch 0.6W 

TOSHIBA AMERICA ELECTRDNIC COMPONENTS. INC. 



Static RAM TC55257BPLlBFLlBSPLlBFTLlBTRL .. 85/10 

DC Recommended Operating Conditions 

SYMBOL PARAMETER MIN. TYP. MAX. UNIT 

Voo Power Supply Voltage 4.5 5.0 5.5 

VIH Input High Voltage 2.2 - Voo + 0.3 
V 

VIL Input Low Voltage -0.3* - 0.8 

VOH Data Retention Supply Voltage 2.0 - 5.5 

- -3.0V with a pulse width of 50ns 

DC Characteristics (Ta = 0 - 70"C, Voo = 5V±10%) 

SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX. UNIT 

III Input Leakage Current VIN = 0 - Voo - - ±1.0 ~ 

ILO Output Leakage Current CE = VIH or RIW = VIL or DE = VIH - - ±1.0 ~ VOUT= 0 - Voo 

IOH Output High Current VOH = 2.4V -1.0 - - rnA 

IOL Output Low Current VOL = O.4V 4.0 - - rnA 

CE = VIL !cycle = 1j.1S - 10 -
10001 

R1W=VIH 
Other Input = VIHNIL tcycle = Min. cycle - - 70 
lOUT = OrnA 

Operating Current CE=0.2V tcycle = 1j.1S - 5 - rnA 
RIW = Voo - 0.2V 

10002 Other Input 
tcycle = Min. cycle 60 = VOO - 0.2V/0.2V - -

lOUT = OrnA 

100S1 cr = VIH - - 3 rnA 

Standby Current CE = Voo - 0.2V Ta = 0 - 70°C - - 100 
100S2 Voo = 2.0V - 5.5V Ta = 25°C 2 

~ - -

Capacitance* (Ta = 25°C, f = 1 MHz) 

SYMBOL PARAMETER TEST CONDITION MAX. UNIT 

CIN Input Capacitance VIN =GND 10 

COUT Output Capacitance VOUT= GND 10 
pF 

-This parameter is periodically sampled and is not 100% tested. 

TOSHIBA AMERICA ELECTRONIC COMPDNENTS, INC. A·3 



TC55257BPLlBFL/BSPL/BFTLlBTRL-85/10 Static RAM 

AC Characteristics (Ta = 0 .... 70°C, Voo = 5V±10%
) 

Read Cycle 

TC55257BPL/BFL/BSPL/BFTL/BTRL 

SYMBOL PARAMETER -85 -10 UNIT 

MIN. MAX. MIN. MAX. 

tRC 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-Z 10 - 10 - ns 

tOEE Output Enable to Output in Low-Z 5 - 5 -

too Chip Enable (CE) to Output in High-Z - 30 - 50 

tooo Output Enable to Output in High-Z - 30 - 40 

tOH Output Data Hold Time 10 - 10 -

Write Cycle 

TC55257BPL/BFL/BSPL/BFTL/BTRL 

SYMBOL PARAMETER -85 -10 UNIT 

MIN. MAX. MIN. MAX. 

twc Write Cycle Time 85 - 100 -

twp Write Pulse Width 60 - 70 -
tcw Chip Selection to End of Write 65 - 90 -

tAS Address Setup Time 0 - 0 -

tWR Write Recovery Time 5 - 5 - ns 

toow R/W to Output in High-Z - 30 - 50 

tOEW RIW to Output in Low-Z 5 - 5 -

tos Data Setup Time 40 - 40 -

tOH Data Hold Time 0 - 0 -

AC Test Conditions 

Input Pulse Levels 2.4V/O.6V 

Input Pulse Rise and Fall Time 5ns 

Input liming Measurement Reference Levels 2.2V/O.8V 

Output Timing Measurement Reference Levels 2.2V/O.8V 

Output Load 1 TTL Gate and CL = 100pF 

A-4 TOSHIBA AMERICA ELECTRONIC COMPONENTS, INC. 



Timing Waveforms 

Read Cycle (1) 

ADDRESSES 

Dour 

Write Cycle 1 (4) (RIW Controlled Write) 

ADDRESSES 

R/W 

Dour 

Static RAM TC55257BPLlBFLlBSPLlBFTLlBTRL-85/10 

OUTPUT DATA VAllO 

UNKNOWN 

twc 

twp 

DATA STABLE 
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TC55257BPUBFUBSPL/BFTUBTRL·8511 0 Static RAM 

Write Cycle 2 (4) (CE Controlled Write) 

twc 

ADDRESSES 

twp 

tcw 

Dour 

Notes: 

A·6 

1. RIW is high for read cycles . 

. . 2. If the CE Jow transition occurs coincident with or after the RIW low transition, outputs remain in a high impedance 

state. 

3. If the CE high transition occurs coincident with or prior to the RIW high transition, outputs remain 

in a high impedance state. 

4. If OE is high during a write cycle, the outputs are in a high impedance state during this period. 

TOSHIBA AMERICA ELECTRONIC COMPDNENTS, INC. 



Static RAM TC55257BPL/BFUBSPUBFTUBTRL-85/10 

Data Retention Characteristics (Ta = 0 - 70"C) 

SYMBOL PARAMETER MIN. TYP. MAX. UNIT 

VOH Data Retention Supply Voltage 2.0 - 5.5 V 

l VOH = 3.0V - - 50 
IOOS2 Standby Current ~ I VOH = 5.5V - - 100 

tcoR Chip Deselect to Data Retention Mode 0 - -

tR Recovery TIme tRC(1) 
J.lS - -

Note (1): Read Cycle Time 

CE Controlled Data Retention Mode 

DATA RETENTION MODE 

Voo-O.2V 

GND 

Note (2): If the V1H of CE is 2.2V in operation, IOOS1 current flows during the period that the Voo voltage is going down from 4.5V to 2.4V. 

TOSHIBA AMERICA ELECTRONIC COMPONENTS. INC. A-7 



Static RAM 

Notes 
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TOSHIBA 

TC55257BPL/BFL/BSPL/BFlL/BTRL-85L/IOL 

SILICON GATE CMOS 

32,768 WORD x 8 BIT STATIC RAM 

Description 
The TC55257BPL is a 262,144 bit CMOS static random access memory organized as 32,768 words by 8 bits and operated from a 
single 5V power supply. Advanced circuit techniques provide both high speed and low power features with an operating current of 
5mNMHz illP.) and a minimum cycle time of 85ns. 

When CE is a logical high, the device is placed in a low power standby mode in which the standby current is 2~ at room tem­
perature. The TC55257BPL has two control inputs. Chip enable (CE) allows for device selection and data retention control, while an 
output enable input (OE) provides fast memory access. The TC55257BPL is suitable for use in microprocessor systems where high 
speed, low power, and battery backup are required. 

The TC55257BPL is offered in a standard dual-in-line 28-pin plastic package (0.6/0.3 inch width), a small outline plastic pack­
age, and a thin small outline plastic package (forward type, reverse type). 

Features 
• Low power dissipation: 27.5mW/MHz (typ.) 

• Standby current: 2~ (max.) at Ta = 25°C 

• Single 5V power supply 

• Access time (max.) 

TC55257BPl/ TC55257BPl/ 
BFl/BSPl/BFTl/ BFl/BSPl/BFTl/ 

BTRl-85l 

Access Time 85ns 

Chip Enable Access Time 85ns 

Output Enable Time 45ns 

• Power down feature: CE 

• Data retention supply voltage: 2.0 - 5.5V 

• Inputs and outputs TIL compatible 

• Package TC55257BPL: DIP28-P-600 

Pin Names 

AO - A14 

RIW 

OE 
IT 

1/01 - 1/08 

VDD 

GND 

PIN NO. 

PIN NAME 

PIN NO. 

PIN NAME 

TC55257BFL 
TC55257BSPL 
TC55257BFTL 
TC55257BTRL 

Address Inputs 

: SOP28-P-450 
: DIP28-P-300B 
: TSOP28-P 
: TSOP28-P-A 

ReadlWrite Control Input 

Output Enable Input 

Chip Enable Input 

Data Input/Output 

Power (+5V) 

Ground 

1 2 3 4 5 

OE A11 Ag As A13 

15 16 17 18 19 

A2 A1 Ao 1/01 1/02 

BTRl-10l 

100ns 

100ns 

50ns 

6 7 

RIW VDD 

20 21 

1/03 GND 

Pin Connection (Top View) 

Al4 

Al2 

A7 

1101 

1/02 

1/03 

GNO 

8 

A14 

22 

1/04 

9 

A12 

23 

1/05 

liDO 

R/W 

A13 
A8 
A9 
Al1 

OE 
Al0 

CE 
1108 
1/07 

1/06 

1/05 

1/04 

10 

A7 

24 

1/06 

(forward type) 

14 

28 

11 12 13 

A6 As A4 

25 26 27 

1/07 1/08 ct: 

TOSHIEIA AMERlCA ELECTRONIC COMPONENTS. INC. 

( reverse type) 

28 15 

14 

A3 

28 

AlO 
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TC55257BPLlBFLlBSPLlBFTLlBTRL-85L110L Static RAM 

Block Diagram 

- _ -L J-~ ,....... ... ]------"1 
A5:o---~i~.~~~ ~ 

A6 :: ~:=: -:: ell: ~ 
:~_ ~ cz:: ... cz::w : 
A9" ~: g ~ g 8 "'1 ARRAY 

A1 l..... .:;:: ~ ~ ~ v :;: 

MEMORY CELL 
16 ~ 

~VDO 

~ GND 

O----+-f:it-':2 .... n "" au I 512 x 32 x 16 
A 12 ..... ~ ~ cz:: _ ~ 0 c..-..!..... (262144) ...... 
A13 ~ 2 2 r-- ~-.... ---(~>-----A14- _ _ ____ .... 

'------~r____=~ t- - - - 32· - - - ,...0( ..... ........,>-t-------, 
1/ 0,0-~.,...----~ -J I ;:--

". 0 A SENSE AMP. --... 

" O==Z - ~ ~ hllll-'-a-I~........,f----' 
..... r- Ll., COLUMN ADDRESS ...... 

OECODER 
..... v ~ I I ~-

~ ~ COLUMN ADDRESS ~- ~-
.... 0-+-+++++ ...... -1 ~ ~ II: REGISTER f+' 

1/ 08 .... O-+-+-+-I~ ..... .....t 0 v au 
'-r- 0 Z 

~H ~!~~~~g r III 1111111 

)bb~b6 CE 
AO A 1 A2 A3 A4 A 1 0 

R/W l "' 
-~ 

~..... ~~---------------------------------~ 
CE~o---~----~ ~--------CE 

Operating Mode 

~ MODE CE DE R/W 1/01 - 1/08 POWER 

Read L L H DOUT 1000 

Write L * L DIN 1000 

Output Deselect L H H High-Z 1000 

Standby H * * High-Z loos 

* H orL 

Maximum Ratings 

SYMBOL ITEM RATING UNIT 

Voo Power Supply Voltage -0.3 - 7.0 V 

VIN Input Voltage -0.3* - 7.0 V 

VIIO Input and Output Voltage -0.5* - Voo + 0.5 V 

Po Power Dissipation 1.0/0.8/0.6** W 

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

TSTRG Storage Temperature -55 - 150 °C 

TOPR Operating Temperature 0-70 °C 

* -3.0V with a pulse width of 50ns 
** Package dependent: 0.6 inch 1.0W, 0.3 inch 0.8W, 0.45 inch 0.6W 
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Static RAM TC55257BPUBFUBSPUBFTUBTRL-85U10L 

DC Recommended Operating Conditions 

SYMBOL PARAMETER MIN. TYP. MAX. UNIT 

Voo Power Supply Voltage 4.5 5.0 5.5 

VIH Input High Voltage 2.2 - Voo + 0.3 
V 

VIL Input Low Voltage -0.3* - 0.8 

VOH Data Retention Supply Voltage 2.0 - 5.5 

* -3.0V with a pulse width of 50ns 

DC Characteristics (Ta = 0 - 70°C, Voo = 5V±10%) 

SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX. UNIT 

III Input Leakage Current VIN = 0 - Voo - - ±1.0 ~ 

ILO Output Leakage Current 
CE = VIH or RlW = VIL or OE = VIH - - ±1.0 ~ VOUT = 0 - Voo 

10H Output High Current VOH = 2.4V -1.0 - - mA 

10L Output Low Current VOL = O.4V 4.0 - - mA 

CE = VIL tcycle = 11JS - 10 -

10001 
RJW = VIH 
Other Input = VIHNIL tcycle = Min. cycle - - 70 
lOUT = OmA 

Operating Current CE = 0.2V tcycle = 11JS - 5 - mA 

RlW = Voo - 0.2V 

10002 Other Input 
tcycle = Min. cycle 60 = Voo - 0.2V/0.2V - -

lOUT = OmA 

100S1 CE=VIH - - 3 mA 

Standby Current CE = Voo - 0.2V Ta = 0 - 70°C - - 30 
100S2 Voo = 2.0V - 5.5V Ta = 25°C 2 

~ - -

Capacitance* (Ta = 25°C, f = 1 MHz) 

SYMBOL PARAMETER TEST CONDITION MAX. UNIT 

CIN Input Capacitance VIN = GND 10 

COUT Output Capacitance VOUT= GND 10 
pF 

*This parameter is periodically sampled and is not 100% tested. 

TOSHIBA AMERICA ELECTRONIC COMPONENTS, INC. A-11 



TC55257BPLlBFLlBSPLlBFTLlBTRL·85L110L Static RAM 

AC Characteristics (Ta = 0 "" 70°C, Voo = 5V±10%) 

Read Cycle 

TC55257BPl/BFl/BSPl/BFTl/BTRl 

SYMBOL PARAMETER -85l -10l UNIT 

MIN. MAX. MIN. MAX. 

tRC 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-Z 10 - 10 - ns 

tOEE Output Enable to Output in Low-Z 5 - 5 -

too Chip Enable (CE) to Output in High-Z - 30 - 50 

tooo Output Enable to Output in High-Z - 30 - 40 

tOH Output Data Hold Time 10 - 10 -

Write Cycle 

TC55257BPl/BFl/BSPl/BFTl/BTRl 

SYMBOL PARAMETER -85l -10l UNIT 

MIN. MAX. MIN. MAX. 

twc Write Cycle Time 85 - 100 -

twp Write Pulse Width 60 - 70 -

tcw Chip Selection to End of Write 65 - 90 -

tAS Address Setup Time 0 - 0 -

tWR Write Recovery Time 5 - 5 - ns 

toow R/W to Output in High-Z - 30 - 50 

tOEw R/W to Output in Low-Z 5 - 5 -

tos Data Setup Time 40 - 40 -

tOH Data Hold Time 0 - 0 -

AC Test Conditions 

Input Pulse Levels 2.4V/O.6V 

Input Pulse Rise and Fall Time 5ns 

Input Timing Measurement Reference Levels 2.2V/O.8V 

Output Timing Measurement Reference Levels 2.2V/0.8V 

Output Load 1 TTL Gate and CL = 100pF 

A-12 TOSHIBA AMERICA ELECTRONIC COMPONENTS, INC. 



Timing Waveforms 

Read Cycle (1) 

ADDRESSES 

DOUT 

Write Cycle 1 (4) (R/W Controlled Write) 

ADDRESSES 

R/W 

DOUT 

Static RAM TC55257BPLlBFLlBSPLlBFTLlBTRL-85L110L 

toE 

OUTPUT DATA VALID 

UNKNOWN 

twc 

DATA STABLE 

TOSHIBA AMERICA ELECTRONIC COMPONENTS. INC. A-13 



TC55257BPL/BFLlBSPLlBFTLlBTRL-85L110L Static RAM 

Write Cycle 2 (4) (CE Controlled Write) 

twc 

ADDRESSES 

PJW 

DOUT 

DATA STABLE 

Notes: 

A-14 

1 . RIW is high for read cycles. 

2. If the CE low transition occurs coincident with or after the RIW low transition, outputs remain in a high impedance 
state. 

3. If the CE high transition occurs coincident with or prior to the RIW high transition, outputs remain 
in a high impedance state. 

4. If OE is high during a write cycle, the outputs are in a high impedance state during this period. 

TOSHIBA AMERICA ELECTRONIC COMPONENTS, INC. 



Static RAM TC55257BPlIBFlIBSPlIBFTlIBTRL-85l110L 

Data Retention Characteristics (Ta = 0 - 70°C) 

SYMBOL PARAMETER MIN. TYP. MAX. UNIT 

VOH Data Retention Supply Voltage 2.0 - 5.5 V 

I VOH = 3.0V - - 20 
IOOS2 Standby Current 

I VOH = 5.5V 30 
IlA 

- -

tCOR Chip Deselect to Data Retention Mode 0 - -

tR Recovery Time tRC(1) 
!JS 

- -

Note (1): Read Cycle Time 

CE Controlled Data Retention Mode 

Voo 
DATA RETENTION MODE 

4.SV 

Voo-O.2 V 

GND 

Note (2): If the V1H of CE is 2.2V in operation, IDDS1 current flows during the period that the VDD voltage is going down from 4.5V to 2.4V. 
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Static RAM 

Notes 
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TOSHIBA 

TC55257BPL/BFL/BSPL/BFIL/BTRL-85/10(Ln 
SILICON GATE CMOS 

32,768 WORD x 8 BIT STATIC RAM 

Description 

The TC55257BPL is a 262,144 bit CMOS static random access memory organized as 32,768 words by 8 bits and operated from a 
single 5V power supply. Advanced circuit techniques provide both high speed and low power features with an operating current of 
5mNMHz (typ.) and a minimum cycle time of 85ns. 

When CE is a logical high, the device is placed in a low power standby mode in which the standby current is 2~ at room tem­
perature. The TC55257BPL has two control inputs. Chip enable (CE) allows for device selection and data retention control, while an 
output enable input (OE) provides fast memory access. The TC55257BPL is suitable for use in microprocessor systems where high 
speed, low power, and battery backup are required. The TC55257BPL-(LT) has an operating temperature range of -20 - 7CfC so it 
is suitable for use in low temperature applications. 

The TC55257BPL is offered in a standard dual-in-line 28-pin plastic package (0.6/0.3 inch width), a small outline plastic pack­
age, and a thin small outline plastic package (forward type, reverse type). 

Features 

• Low power dissipation: 

• Standby current: 

• Single 5V power supply 

• Access time (max.) 

27.5mW/MHz (typ.) 

100~(max.) 

TC55257BPL/ TC55257BPL/ 
B FL/BS PL/B FTL/ BFL/BSPL/BFTL/ 

BTRL-85(LT) BTRL-10(LT) 

Access Time 

Chip Enable Access Time 

Output Enable Time 

• Power down feature: CE 
• Data retention supply voltage: 

• Wide operating temperature: 

• Inputs and outputs TIL compatible 

85ns 

85ns 

45ns 

2.0 - 5.5V 

-20 - 70°C 

100ns 

100ns 

50ns 

• Package TC55257BPL(LT): DIP28-P-600 

TC55257BFL(LT) : SOP28-P-450 

TC55257BSPL(LT) : DIP28-P-300B 

TC55257BFTL(LT) : TSOP28-P 

Pin Names 
TC55257BTRL(LT) : TSOP28-P-A 

AO - A14 Address Inputs 

RIW ReadlWrite Control Input 

OE Output Enable Input 

CE Chip Enable Input 

1/01 - 1/08 Data Input/Output 

Voo Power (+5V) 

GND Ground 

PIN NO. 1 2 3 4 5 6 

PIN NAME OE An Ag As A'3 RIW 

PIN NO. 15 16 17 18 19 20 

PIN NAME A2 A, Ao 1/01 1/02 1/03 

7 

Voo 

21 

GND 

Pin Connection (Top View) 

A14 

A12 

A7 

1/01 

1/02 

1/03 

GNO 

8 

A'4 
22 

1/04 

9 

A'2 
23 

1/05 

Voo 
RIW 

A13 

A8 
A9 
All 

oe 
Al0 

CE 
1/08 

1/07 

1/06 

1/05 

1104 

10 

A7 

24 

1/06 

(forward type) 

14 

28 

11 12 

A6 As 

25 26 

1/07 1/08 

TOSHIBA AMERICA ELECTRONIC COMPONENTS, INC. 

(reverse type) 

28 

13 14 

A4 A3 

27 28 

CE A'0 
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TC55257BPUBFUBSPUBFTUBTRL-85/1 O(L T) Static RAM 

Block Diagram 

~~~.-:L ~ ~ r--.. ···~I __ --. 
AS o---+.f~"n~ '" '" 
A6 ~ '" II: to- '" f-j-
A7 :x UI UI W 11:. MEMORY CELL 
AS ... ~ c.::.... c.:: '" I 

~ 0'" 0 0 N, 
Ago -_~-H~:l_i:I:l 0 - 0 0 _. ARRAY 16 ~ 

~VDO 

~ GND 

AllC:~-H~:::::I..:I:c::::l~ ~ ~ ~ "': 512x32x16 

:~i ~ ~ c.:: ~ ~ 0 ~ (262144) ~ _-.r> .... ------. 
A 14 ~ l:%~ c.:: c.:: L.--... ______ ...... ....J~.... --.,r)2 ...... ---..... T - 10.0..-- _ _ ... 

..- .. --- 32 ._-- I r-S 
1/01'" ~ I, .... 

o-""~---~ 0 A SENSE AMP. """ 

~ ~ COLUMN AOORESS hllli L'-ft .... "'>+_--. 
o-H-...,..----l 0 OECOOER I ... - ... 
o--+t-HI-t----1 v c.:: I I 
.... ~ 0 ~ 
..... O-++++-+-f_~ ~ ~ ~ COLUR~~I~~~RESS h: ~ ~ ~ 

1108..... 0 v W "- .... 0 Z I I I I II I I 

~H-~~~g~~ r-
J! 1 ~ -!-~ 

CE 
AOA1 A2A3A4A10 

...... 
R/W ....u>-----~ 

-- - '~----------------------------------------I OE ~ 

a.... CE 

Operating Mode 

MODE 
~~-~ 

Read 

Write 

Outpu 

Stand 

. H or L 

_ .. _-
t Deselect _ .. _" _. 

by 

Maximum Ratings 

SYMBOL ITEM 

CE 

L 

L 

L 

H 

Voo 

VIN 

VI/O 

PD 

Power Supply Voltage 
f--

Input Voltage 
- -

Input and Output Voltage 

Power Dissipation 

OE 

L 

* 

H 

* 

TSOLDFR 

TSTRG 

TOPR 

Soldering Temperature • Time 
--------

Storage Temperature 
---

Operating Temperature 

~UlV with a pulse width of 50ns 

R/W 1/01 -1/08 

H DOUT 

L DIN 

H High-Z 

* High-Z 

RATING 

-0.3 - 7.0 

-0.3* - 7.0 

-0.5* - Voo + 0.5 

1.0/0.8/0.6** 

260· 10 

-55 - 150 

-20 - 70 

., Package df)pendent: 0.6 inch 1.0W, 0.3 inch 0.8W, 0.45 inch 0.6W 

POWER 

1000 

1000 

1000 

loos 

UNIT 

V 

V 

V 

W 

°C· sec 

°C 

°c 
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Static RAM TC55257BPUBFUBSPUBFTUBTRL-85/1 O(L T) 

DC Recommended Operating Conditions 

SYMBOL PARAMETER MIN. TYP. MAX. UNIT 

Voo Power Supply Voltage 4.5 5.0 5.5 

VIH Input High Voltage 2.4 - Voo + 0.3 
V 

VIL Input Low Voltage -0.3* - 0.6 

VOH Data Retention Supply Voltage 2.0 - 5.5 

* -3.0V with a pulse width of 50ns 

DC Characteristics (Ta = -20 - 70°C, Voo = 5V±10%) 

SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX. UNIT 

III Input Leakage Current VIN = 0 - Voo - - ±1.0 IlA 

ILO Output Leakage Current 
CE = VIH or RIW = VIL or OE = VIH - - ±1.0 flA 
VOUT = 0 - Voo 

10H Output High Current VOH = 2.4V -1.0 - - mA 

10L Output Low Current VOL = O.4V 4.0 - - mA 

CE = VIL tcycle = 1 fls - 10 -

10001 
RIW = VIH 
Other Input = VIHNIL tcycle = Min. cycle - - 70 
lOUT = OmA 

Operating Current CE = 0.2V tcycle = 1flS - 5 - mA 

RIW = Voo - 0.2V 

10002 Other Input 
tcycle = Min. cycle 60 = Voo - 0.2V/0.2V - -

lOUT = OmA 

100S1 CE = VIH - - 3 mA 

Standby Current CE = Voo - 0.2V Ta = -20 - 70°C - - 100 
100S2 Voo = 2.0V - 5.5V Ta = 25°C 2 

IlA 
- -

Capacitance* (Ta = 25°C, f = 1 MHz) 

SYMBOL PARAMETER TEST CONDITION MAX. UNIT 

CIN Input Capacitance V IN = GND 10 

COUT Output Capacitance VOUT= GND 10 
pF 

*This parameter is periodically sampled and is not 100% tested. 
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TC55257BPUBFUBSPUBFTUBTRL-85/1 O(L T) Static RAM 

AC Characteristics (Ta = -20 - 70°C, Vee = 5V±10%) 

Read Cycle 

TC55257BPL/BFL/BSPL/BFTL/BTRL 

SYMBOL PARAMETER -85(LT) -1O(LT) UNIT 

MIN. MAX. MIN. MAX. 

tRC 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-Z 5 - 5 - ns 

tOEE Output Enable to Output in Low-Z 0 - 0 -

too Chip Enable (CE) to Output in High-Z - 30 - 50 

tooo Output Enable to Output in High-Z - 30 - 40 

tOH Output Data Hold Time 10 - 10 -

Write Cycle 

TC55257BPL/BFl/BSPL/BFTL/BTRL 

SYMBOL PARAMETER -85(LT) -1O(LT) UNIT 

MIN. MAX. MIN. MAX. 

twc Write Cycle Time 85 - 100 -

twp Write Pulse Width 60 - 70 -

tcw Chip Selection to End of Write 65 - 90 -

tAS Address Setup Time 0 - 0 -

tWR Write Recovery Time 5 - 5 - ns 

to ow RIW to Output in High-Z - 30 - 50 

tOEW RIW to Output in Low-Z 0 - 0 -
tos Data Setup Time 40 - 40 -

tOH Data Hold Time 0 - 0 -

AC Test Conditions 

Input Pulse Levels 2.6V/OAV 

Input Pulse Rise and Fall Time 5ns 

Input Timing Measurement Reference Levels 2.4V/0.6V 

Output Timing Measurement Reference Levels 2.2V/O.8V 

Output Load 1 TTL Gate and CL = 100pF 
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Timing Waveforms 

Read Cycle (1) 

ADDRESSES 

Dour 

Write Cycle 1 (4) (RIW Controlled Write) 

ADDRESSES 

R/W 

Dour 

Static RAM TC55257BPUBFUBSPUBFTUBTRL-85/1 O(L T) 

OUTPUT DATA VALID 

UNKNOWN 

twc 

twp 

DATA STABLE 
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TC55257BPUBFUBSPUBFTUBTRL-85/1 O(L T) Static RAM 

Write Cycle 2 (4) (CE Controlled Write) 

twc 

ADDRESSES 

PJW 

DOUT 

tOH 

DATA STABLE 

Notes: 

A-22 

1 .RIW is high for read cycles. 

2. If the CE low transition occurs coincident with or after the RIW low transition, outputs remain in a high impedance 
state. 

3. If the CE high transition occurs coincident with or prior to the RIW high transition, outputs remain 
in a high impedance state. 

4. If OE is high during a write cycle, the outputs are in a high impedance state during this period. 
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Static RAM TC55257BPLlBFLlBSPLlBFTLlBTRL-85/1 O(L T) 

Data Retention Characteristics (Ta = -20 - 70°C) 

SYMBOL PARAMETER MIN. TYP. MAX. UNIT 

VOH Data Retention Supply Voltage 2.0 - 5.5 V 

l VDH = 3.0V - - 50 
IOOS2 Standby Current j..lA 

I VDH = 5.5V - - 100 

tCOR Chip Deselect to Data Retention Mode 0 - -

tR Recovery Time tRC(1) 
j..lS 

- -

Note (1): Read Cycle Time 

CE Controlled Data Retention Mode 

DATA RETENTION MODE 

VOO- 0.2 V 

GND 

Note (2): If the V1H of CE is 2.4V in operation, IDDS1 current flows during the period that the VDD voltage is going down from 4.5V to 2.6V. 
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Static RAM 

Notes 
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TOSHIBA 

TC55257BPL/BFL/BSPL/BFIL/BTRL-85L/IOL(Ln 
SILICON GATE CMOS 

32,768 WORD x 8 BIT STATIC RAM 

Description 
The TC55257BPL is a 262,144 bit CMOS static random access memory organized as 32,768 words by 8 bits and operated from a 
single 5V power supply. Advanced circuit techniques provide both high speed and low power features with an operating current of 
5mAlMHz fup.) and a minimum cycle time of 85ns. 

When CE is a logical high, the device is placed in a low power standby mode in which the standby current is 2J.1A at room tem­
perature. The TC55257BPL has two control inputs. Chip enable (CE) allows for device selection and data retention control, while an 
output enable input (OE) provides fast memory access. The TC55257BPL is suitable for use in microprocessor systems where high 
speed, low power, and battery backup are required. The TC55257BPL-L(LT) has an operating temperature range of -20 - 7(yC so 
it is suitable for use in low temperature applications. 

The TC55257BPL is offered in a standard dual-in-line 28-pin plastic package (0.6/0.3 inch width), a small outline plastic pack­
age, and a thin small outline plastic package (forward type, reverse type). 

Features 
• Low power dissipation: 

• Standby current: 

• Single 5V power supply 

• Access time (max.) 

27.5mW/MHz (typ.) 

21JA at Ta = 25°C (max.) 

TC55257BPL/BFL/BSPL/BFTL/BTRL 

-S5L(LT) -10L(LT) 

Access Time 85ns 100ns 

Chip Enable Access Time 85ns 100ns 

Output Enable Time 45ns 50ns 

• Power down feature: CE 

• Data retention supply voltage: 2.0 - 5.5V 

• Inputs and outputs TTL compatible 

• Wide operating temperature: -20 - 70°C 

• Package TC55257BPL-L(LT) : DIP28-P-600 

TC55257BFL-L(LT) : SOP28-P-450 
TC55257BSPL-L(LT): DIP28-P-300B 
TC55257BFTL-L(LT) : TSOP28-P 
TC55257BTRL-L(LT): TSOP28-P-A 

Pin Names 

AO - A14 Address Inputs 

RIW ReadlWrite Control Input 

OE Output Enable Input 

CE Chip Enable Input 

1/01 - 1/08 Data InpuUOutput 

Voo Power (+5V) 

GND Ground 

PIN NO. 1 2 3 4 5 6 

PIN NAME 'O'E A11 Ag As A13 RIW 

PIN NO. 15 16 17 18 19 20 

PIN NAME A2 A1 Ao 1/01 1/02 1/03 

7 

Voo 

21 

GND 

Pin Connection (Top View) 

A14 

A12 

A7 

1/01 

1/02 

1/03 

GNO 

8 

A14 

22 

1/04 

9 

A12 

23 

1/05 

Voo 
RIW 

All 
A8 
A9 
All 

oe 
AIO 

ce 
1/08 

1/07 

1/06 

1/05 

1104 

10 

A7 

24 

1/06 

(forward type) 

14 

28 

11 12 13 

As As A4 

25 26 27 

1/07 1/08 CE 
TOSHISA AMERICA ELECTRONIC COMPONENTS, INC. 

( reverse type) 

1.11 

28 I' 

14 

A3 

28 

A10 
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TC55257BPlIBFlIBSPL/BFTlIBTRL-85L11 OL(L T) Static RAM 

Block Diagram 

,..----,.---P-~ 

AS 0-'"'---+-~_It..:lB::::c--L ~ 
A6- f.¢~o:: ~ ...... 
A7- I(t~"""" ""0::, MEMORVCELL 
AS- Ie:: ... 0:: ~ 0:: "" , 

_ Ie::: t:: 0 "" 0 0 NI ARRAY 
A9~ ,- ,-- 0 - 0 0 _I 16 ~ 

..-0 Voo 

..-0 GND 

:g: ~t-t < ~ < ~ 11\1· S12x32x 16 

A13- Ie:: ~ ~ 0:: _ ~ 0 -L (262144) ,---1> .... -----, 
A14- 1<:1-'-0:: 0:: ~~ .......... -I - ~ .... ,-,.......-4-0 .... +-----, 

~~r------~3~2-·------~i~ ~ 

O~-----~---~-------I------------------~ ~I~~~---------~ 1/01..... -J r- ..... 

o-M----~ 0 R SENSE AMP. r:J I :::" 

: ~ ~~ COLUMN ADDRESS 1_ ~_ 
0-+++-P---4 0 DECODER I - ..... .., 
~:++-Hr-,--~ u ~ I I ~ 
_ ~ < COLUMN ADDRESS t-- ......... 
0-++++++-.--4 ({ ~ 0:: REGISTE R t+-

II 08 -O-++-H~++....-i 0 U "" 

-~ ~H ijijij~ijij r 
JJ~J~~ CE 
AOA1 A2 A3 A4A10 

-R/W 

-
~- - ~~--------------------------~ 
a .... o-----~--... .;1_-___ CE 

Operating Mode 

~ MODE CE OE R/W 1/01 -1/08 POWER 

Read L L H DOUT 1000 

Write L * L D,N 1000 

Output Deselect L H H High-Z 1000 

Standby H * * High-Z loos 

* H orL 

Maximum Ratings 

SYMBOL ITEM RATING UNIT 

Voo Power Supply Voltage -0.3 - 7.0 V 

Y,N Input Voltage -0.3* - 7.0 V 

VI/O Input and Output Voltage -0.5* - Voo + 0.5 V 

Po Power Dissipation 1.0/0.8/0.6** W 

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

TSTRG Storage Temperature -55 - 150 °C 

TOPR Operating Temperature -20 - 70 °C 

* -3.0V with a pulse width of 50ns 
** Package dependent: 0.6 inch 1.0W, 0.3 inch 0.8W, 0.45 inch 0.6W 
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Static RAM TC55257BPLlBFLlBSPLlBFTLlBTRL-85L11 OL(L T) 

DC Recommended Operating Conditions 

SYMBOL PARAMETER MIN. TYP. MAX. UNIT 

Voo Power Supply Voltage 4.5 5.0 5.5 

VIH Input High Voltage 2.4 - Voo + 0.3 
V 

VIL Input Low Voltage -0.3* - 0.6 

VOH Data Retention Supply Voltage 2.0 - 5.5 

, -3.0V with a pulse width of 50ns 

DC Characteristics (Ta = -20 - 70°C, Voo = 5V±10%) 

SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX. UNIT 

III Input Leakage Current VIN = 0 - Voo - - ±1.0 J.LA 

ILO Output Leakage Current 
CE = VIH or RIW = VIL or OE = VIH - - ±1.0 J.LA VOUT = 0 - Voo 

10H Output High Current VOH = 2.4V -1.0 - - rnA 

10L Output Low Current VOL = O.4V 4.0 - - rnA 

CE = VIL, tcycle = 1!lS - 10 -

10001 
R/W = Voo - 0.2V, 

lOUT = OrnA tcycle = Min. cycle - - 70 
Other Input = VIHIVIL 

Operating Current CE = 0.2V tcycle = 1!lS - 5 - rnA 

RIW = Voo - 0.2V, 
10002 lOUT = OrnA 

tcycle = Min. cycle - - 60 Other Input 
= Voo - 0.2V/O.2V 

100S1 CE = VIH - - 3 rnA 

Standby Current CE = Voo - 0.2V Ta = -20 - 70°C - - 30 
100S2 J.LA Voo = 2.0V - 5.5V Ta = 25°C - - 2 

Capacitance* (Ta = 25°C, f = 1 MHz) 

SYMBOL PARAMETER TEST CONDITION MAX. UNIT 

CIN Input Capacitance VIN = GND 10 

COUT Output CapaCitance VOUT = GND 10 
pF 

'This parameter is periodically sampled and is not 100% tested. 
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TC55257BPLlBFLlBSPLlBFTLlBTRL·85L11 OL(L T) Static RAM 

AC Characteristics (Ta = -20 "" 70°C, Voo = 5V±10%) 

Read Cycle 

TC55257BPl/BFl/BSPl/BFTl/BTRl 

SYMBOL PARAMETER -85l(lT) -10l(lT) UNIT 

MIN. MAX. MIN. MAX. 

tRC Read Cycle Time 85 - 100 -

tACC Address Access Time - 85 - 100 

tco cr Access Time - 85 - 100 

tOE Output Enable to Output in Valid - 45 - 50 

tCOE Chip Enable (CE) to Output in Low-Z 5 - 5 - ns 

tOEE Output Enable to Output in Low-Z 0 - 0 -

too Chip Enable (CE) to Output in High-Z - 30 - 50 

tooo Output Enable to Output in High-Z - 30 - 40 

tOH Output Data Hold Time 10 - 10 -

Write Cycle 

TC55257BPl/BFl/BSPl/BFTl/BTRl 

SYMBOL PARAMETER -85l(lT) -10l(lT) UNIT 

MIN. MAX. MIN. MAX. 

twc Write Cycle Time 85 - 100 -

twp Write Pulse Width 60 - 70 -

tcw Chip Selection to End of Write 65 - 90 -

tAS Address Setup Time 0 - 0 -

tWR Write Recovery Time 5 - 5 - ns 

to OW RIW to Output in High-Z - 30 - 50 

tOEW R/W to Output in Low-Z 0 - 0 -

tos Data Setup Time 40 - 40 -

tOH Data Hold Time 0 - 0 -

AC Test Conditions 

Input Pulse Levels 2.6V/O.4V 

Input Pulse Rise and Fall Time 5ns 

Input Timing Measurement Reference Levels 2.4V/O.6V 

Output Timing Measurement Reference Levels 2.2V/O.8V 

Output Load 1 TTL Gate and CL = 100pF 
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Timing Waveforms 

Read Cycle (1) 

ADDRESSES 

DOUT 

Write Cycle 1 (4) (R/W Controlled Write) 

ADDRESSES 

R/W 

Dour 

Static RAM TC55257BPLlBFLlBSPlfBFTLlBTRL-85L11 OL(L T) 

tOE 

OUTPUT DATA VALID 

UNKNOWN 

twc 

twp 

DATA STABLE 
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TC55257BPL/BFL/BSPLlBFTLlBTRL-85L/1 OL(L T) Static RAM 

Write Cycle 2 (4) (CE Controlled Write) 

twc 

ADDRESSES 

twp 

R/W 

tcw 

Dour 

DIN DATA STABLE 

Notes: 

A-30 

1 . RIW is high for read cycles. 

2. If the CE low transition occurs coincident with or after the R/W low transition, outputs remain in a high impedance 
state. 

3. If the CE high transition occurs coincident with or prior to the R/W high transition, outputs remain 
in a high impedance state. 

4. If OE is high during a write cycle, the outputs are in a high impedance state during this period. 
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Static RAM TC55257BPLlBFLlBSPL/BFTLlBTRL-85L11 OL(L T) 

Data Retention Characteristics (Ta = -20 - 70°C) 

SYMBOL PARAMETER MIN. TYP. MAX. UNIT 

VOH Data Retention Supply Voltage 2.0 - 5.5 V 

I VOH = 3.0V - - 20 
IOOS2 Standby Current 

I VOH = 5.5V 30 
!lA - -

tcoR Chip Deselect to Data Retention Mode 0 - -

tR Recovery Time tRC(1) 
JlS - -

Note (1): Read Cycle Time 

CE Controlled Data Retention Mode 

DATA RETENTION MODE 

VOO- 0.2 V 

GNO 

Note (2): If the V1H of CE is 2.4V in operation, IDDS1 current flows during the period that the VDD voltage is going down from 4.5V to 2.6V. 
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Static RAM 

Notes 
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TOSHIBA 

TC55257BPL/BFL/BSPL/BFIL/BTRL85L/IOL(LV) 

SILICON GATE CMOS 

32,768 WORD x 8 BIT STATIC RAM 

Description 
The TC55257BPL is a 262,144 bit CMOS static random access memory organized as 32,768 words by 8 bits and operated from a 
single 5V power supply. Advanced circuit techniques provide both high speed and low power features with an operating current of 
5mNMHz fup.) and a minimum cycle time of 85ns. 

When CE is a logical high, the device is placed in a low power standby mode in which the standby current is 2J,lA at room tem­
perature. The TC55257BPL has two control inputs. Chip enable (CE) allows for device selection and data retention control, while an 
output enable input (OE) provides fast memory access. The TC55257BPL is suitable for use in microprocessor systems where high 
speed, low power, and battery backup are required. 

The TC55257BPL is offered in a standard dual-in-line 28-pin plastic package (0.6/0.3 inch width), a small outline plastic pack­
age, and a thin small outline plastic package (forward type, reverse type). 

Features 
• Low power dissipation: 

• Standby current: 

• Single 5V power supply 

• Access time (max.) 

27.5mW/MHz (typ.) 

21lA (max.) at Ta = 25°C 

TC55257BPL/BFl/BSPL/BFTL/BTRL 

-85L(LV) 

Access Time 85ns 

Chip Enable Access Time 85ns 

Output Enable Time 45ns 

• Power down feature: CE 

• Data retention supply voltage: 2.0 - 5.5V 

• Inputs and outputs TIL compatible 

• Package TC55257BPL: DIP28-P-600 

TC55257BFL : SOP28-P-450 
TC55257BSPL : DIP28-P-300B 
TC55257BFTL : TSOP28-P 
TC55257BTRL : TSOP28-P-A 

Pin Names 

AO - A14 Address Inputs 

RIW ReadlWrite Control Input 

OE Output Enable Input 

CE Chip Enable Input 

1/01 - 1/08 Data Input/Output 

VDD Power (+5V) 

GND Ground 

PIN NO. 1 2 3 4 5 

PIN NAME OE All Ag As A13 

PIN NO. 15 16 17 18 19 

PIN NAME A2 Al Ao 1101 1/02 

-10L(LV) 

100ns 

100ns 

50ns 

6 7 

RIW VDD 

20 21 

1/03 GND 

Pin Connection (Top View) 

(forward type) 

A14 Voo 
A12 RJW 14 

A7 A13 
A8 

AS A9 
A4 A1l 

A3 OE 

A2 Al0 

CE 
1108 

1101 1107 
1/02 1/06 

1/03 1/05 
GNO 1/04 

~S 28 

8 9 10 11 12 13 

A14 A12 A7 A6 As A4 

22 23 24 25 26 27 

1/04 1/05 1/06 1/07 1108 CE 

TOSHIBA AMERICA ELECTRONIC COMPDNENTS, INC. 

( reverse type) 

14 

28 1 ~ 

14 

A3 

28 

Al0 
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TC55257BPLlBFUBSPUBFTLlBTRL-85L110L(LV) Static RAM 

Block Diagram 

MEMORY CELL 

ARRAY 

S12x32x 16 

(262144) 

32 

116 ~ 

~VDD 

-+-0 GND 

U~ II 01 ..... o-~-----4 ..J ..... 

--C;-~----4 0 A SE NSE AMP. l.;;'" 
o-:-t-t...,..----t ; ~ COLUMN ADDRESS I~ :::' 
o--H-'~----4 0 DECODER ~ 
-O-+-+-+-l~---4 v a=: I , ~ 

O-:H-++++ ...... -i S ,,3 COLUre~,~~~RESS ~ ... ~-t;:>+ ... 
O-+-H+~+"1'-i 0 v ~ 1/08 "-~ 0 z I I I I I I 

~rl ~~~~~~ r-
J J J J J J CE 
AOA1 A2A3A4A10 

--
R/W I ~ 
~o---~~~ '~-----------------------------------~ 
Ceo---__ --..... .>------ CE 

Operating Mode 

~N MODE CE OE R/W 1/01 -1/08 POWER 

Read L L H DOUT '000 

Write L * L DIN 1000 

Output Deselect L H H High-Z '000 

Standby H * * High-Z 'DOS 

* H orL 

Maximum Ratings 

SYMBOL ITEM RATING UNIT 

Voo Power Supply Voltage -0.3 - 7.0 V 

V IN Input Voltage -0.3* - 7.0 V 

VI/O Input and Output Voltage -0.5* - Voo + 0.5 V 

Po Power Dissipation 1.0/0.8/0.6** W 

TSOLOER Soldering Temperature - Time 260 -10 °C - sec 

TSTRG Storage Temperature -55 - 150 °C 

TOPR Operating Temperature 0-70 °C 

* -3.0V with a pulse width of 50ns 
** Package dependent: 0.6 inch 1 .OW, 0.3 inch O.8W, 0.45 inch O.6W 

A-34 TOSHIBA AMERICA ELECTRONIC COMPONENTS, INC. 



Static RAM TC55257BPUBFUBSPUBFTUBTRL-85U10L(LV) 

DC Recommended Operating Conditions 

SYMBOL PARAMETER MIN. TYP. MAX. UNIT 

Voo Power Supply Voltage 4.5 5.0 5.5 

VIH Input High Voltage 2.2 - Voo + 0.3 
V 

VIL Input Low Voltage -0.3* - 0.8 

VOH Data Retention Supply Voltage 2.0 - 5.5 

* -3.0V with a pulse width of 50ns 

DC Characteristics (Ta = 0 - 70°C, Vee = 5V±10%) 

SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX. UNIT 

III Input Leakage Current VIN = 0 - Voo - - ±1.0 ~ 

ILO Output Leakage Current 
CE = VIH or RIW = VIL or OE = VIH - - ±1.0 ~A 
VOUT = 0 - Voo 

10H Output High Current VOH = 2.4V -1.0 - - rnA 

10L Output Low Current VOL = O.4V 4.0 - - rnA 

CE = VIL tcycle = 1~s - 10 -

10001 
R1W=VIH 
Other Input = VIHNIL tcycle = Min. cycle - - 70 
lOUT = OrnA 

Operating Current CE = 0.2V tcycle = 1~s - 5 - rnA 

RIW = Voo - 0.2V 

10002 Other Input 
tcycle = Min. cycle 60 = Voo - 0.2V/0.2V - -

lOUT = OrnA 

100S1 CE = VIH - - 3 rnA 

Standby Current CE = Voo - 0.2V Ta = 0 - 70°C - - 30 
100S2 Voo = 2.0V - 5.5V Ta = 25°C 2 

~ 
- -

Capacitance* (Ta = 25°C, f = 1 MHz) 

SYMBOL PARAMETER TEST CONDITION MAX. UNIT 

CIN Input Capacitance VIN = GND 10 

COUT Output Capacitance VOUT = GND 10 
pF 

*This parameter is periodically sampled and is not 100% tested. 
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TC55257BPUBFUBSPUBFTUBTRL-85U10L(LV) Static RAM 

AC Characteristics (Ta = 0 - 70°C, Voo = 5V±10%) 

Read Cycle 

TC55257BPL/BFL/BSPL/BFTL/BTRL 

SYMBOL PARAMETER -85L(LV) -10L(LV) UNIT 

MIN. MAX. MIN. MAX. 

tRC 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-Z 10 - 10 - ns 

tOEE Output Enable to Output in Low-Z 5 - 5 -

too Chip Enable (CE) to Output in High-Z - 30 - 50 

tODO Output Enable to Output in High-Z - 30 - 40 

tOH Output Data Hold Time 10 - 10 -

Write Cycle 

TC55257BPL/BFL/BSPL/BFTL/BTRL 

SYMBOL PARAMETER -85L(LV) -10L(LV) UNIT 

MIN. MAX. MIN. MAX. 

twc Write Cycle Time 85 - 100 -
twp Write Pulse Width 60 - 70 -

tcw Chip Selection to End of Write 65 - 90 -

tAS Address Setup Time 0 - 0 -

tWR Write Recovery Time 5 - 5 - ns 

toow RIW to Output in High-Z - 30 - 50 

tOEW RIW to Output in Low-Z 5 - 5 -

tos Data Setup Time 40 - 40 -

tDH Data Hold Time 0 - 0 -

AC Test Conditions 

Input Pulse Levels 2.4V/0.6V 

Input Pulse Rise and Fall Time 5ns 

Input Timing Measurement Reference Levels 2.2V/0.8V 

Output Timing Measurement Reference Levels 2.2V/0.8V 

Output Load 1 TTL Gate and CL = 100pF 
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Timing Waveforms 

Read Cycle (1) 

ADDRESSES 

DOUT 

Write Cycle 1 (4) (RIW Controlled Write) 

ADDRESSES 

RIW 

DOUT 

DIN 

Static RAM TC55257BPUBFUBSPUBFTUBTRL-85U10L(LV) 

OUTPUT DATA VALID 

UNKNOWN 

twc 

twp 

DATA STABLE 
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TC55257BPUBFUBSPUBFTUBTRL-85U10L(LV) Static RAM 

Write Cycle 2 (4) (CE Controlled Write) 

twc 

ADDREsses 

PJW 

DOUT 

tOH 

DATA STABLE 

Notes: 

A-38 

1 . RIW is high for read cycles. 

2. If the CE low transition occurs coincident with or after the R/W low transition, outputs remain in a high impedance 
state. 

3. If the CE high transition occurs coincident with or prior to the RIW high transition, outputs remain 

in a high impedance state. 

4. If OE is high during a write cycle, the outputs are in a high impedance state during this period. 
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Static RAM TC55257BPUBFUBSPUBFTUBTRL-85U10L(LV) 

Data Retention Characteristics (Ta = 0 - 70°C) 

SYMBOL PARAMETER 

VOH Data Retention Supply Voltage 

IOOS2 Standby Current 

tCOR Chip Deselect to Data Retention Mode 

tR Recovery Time 

Note (1): Read Cycle Time 

CE Controlled Data Retention Mode 

Voo 

4.SV 

tCOR 

GND 

MIN. TYP. 

2.0 -

I VOH = 3.0V - -

I VDH = 5.5V - -

0 -

tRC(1) -

DATA RETENTION MODE 

Voo-O.2V 

MAX. UNIT 

5.5 V 

20 

30 
~ 

-
Ils 

-

Note (2): If the V1H of CE is 2.2V in operation, IDDS1 current flows during the period that the V DD voltage is going down from 4.5V to 2.4V. 

TOSHIBA AMERICA ELECTRONIC COMPONENTS, INC. A-39 



TC55257BPUBFUBSPUBFTUBTRL-85U10L(LV) Static RAM 

3V Operation 

DC Recommended Operating Conditions 

SYMBOL PARAMETER MIN. TYP. MAX. UNIT 

Voo Power Supply Voltage 2.7 3.0 3.3 

V,H Input High Voltage Voo - 0.2 - Voo + 0.3 V 

V,L Input Low Voltage -0.3 - 0.2 

DC Characteristics (Ta = 0 - 700C, Voo = 3V±10%) 

SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX. UNIT 

III Input Leakage Current Y,N = 0 - Voo - - ±1:0 j..lA 

ILO Output Leakage Current 
CE = V,H or R/W = V,L or - - ±1.0 j..lA 
OE = V,H, VOUT = 0 - Voo 

10H Output High Current VOH = Voo - 0.2V -0.1 - - rnA 

10L Output Low Current VOL = 0.2V 0.1 - - rnA 

CE = 0.2V Min. - - 20 

10002 Operating Current 
R/W = Voo - 0.2V 

tcycle rnA 
lOUT = OrnA 1j..lS - - 5 
Other Inputs = Voo - 0.2V/0.2V 

Ta = 0 - 70°C - - 20 
CE = Voo - 0.2V 100S2 Standby Current 

Ta = 25°C 1 2 
j..lA 

-

Capacitance* (Ta = 25°C, f = 1 MHz) 

SYMBOL PARAMETER TEST CONDITION MAX. UNIT 

C 'N Input Capacitance Y,N = GND 10 

COUT Output Capacitance VOUT = GND 10 
pF 

*This parameter is periodically sampled and is not 100% tested. 
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Static RAM TC55257BPUBFUBSPUBFTUBTRL-85U10L(LV) 

3V Operation 

DC Characteristics (Ta = 0 - 70°C, Voo = 3V±10%) 

Read Cycle 

SYMBOL PARAMETER MIN. MAX. UNIT 

tRC Read Cycle Time 200 -
tACC Address Access Time - 200 

tco CE Access Time - 200 

tOE Output Enable to Output in Valid - 100 

tCOE Chip Enable (CE) to Output in Low-Z 10 - ns 

tOEE Output Enable to Output in Low-Z 5 -

tOD Chip Enable (CE) to Output in High-Z - 100 

tODO Output Enable to Output in High-Z - 80 

tOH Output Data Hold Time 10 -

Write Cycle 

SYMBOL PARAMETER MIN. MAX. UNIT 

twc Write Cycle Time 200 -
twp Write Pulse Width 150 -

tcw Chip Selection to End of Write 180 -

tAS Address Setup Time 0 -

tWR Write Recovery Time 5 - ns 

tODw RIW tb Output in High-Z - 100 

tOEw RIW to Output in Low-Z 5 -

tDS Data Setup Time 90 -

tDH Data Hold Time 0 -

AC Test Conditions 

Input Pulse Levels VDD - 0.2V/0.2V 

Input Pulse Rise and Fall Time 5ns 

Input Timing Measurement Reference Levels 1.5V 

Output Timing Measurement Reference Levels 1.5V 

Output Load CL = 100pF 
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Static RAM 

Notes 
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TOSHIBA 

TC55257BPI/BFI/BSPI/BFTI/BTRI-IOL 

SILICON GATE CMOS 

32,768 WORD x 8 BIT STATIC RAM 

Description 
The TC55257BPI is a 262,144 bit CMOS static random access memory organized as 32,768 words by 8 bits and operated from a 
single 5V power supply. Advanced circuit techniques provide both high speed and low power features with an operating current of 
5mAlMHz fu:p.) and a minimum cycle time of 100ns. 

When CE is a logical high, the device is placed in a low power standby mode in which the standby current is 2J..tA at room tem­
perature. The TC55257BPI has two control inputs. Chip enable (CE) allows for device selection and data retention control, while an 
output enable input (OE) provides fast memory access. The TC55257BPI is suitable for use in microprocessor systems where high 
speed, low power, and battery backup are required. The TC55257BPI has an operating temperature range of -40 - 85°C so it is 
suitable for use in wide operating temperature systems. 

The TC55257BPI is offered in a standard dual-in-line 28-pin plastic package (0.6/0.3 inch width), a small outline plastic pack­
age, and a thin small outline plastic package (forward type, reverse type). 

Features 
• Low power dissipation: 

• Standby current: 

• Single 5V power supply 

• Access time (max.) 

27.5mW/MHz (typ.) 

2J.1A at Ta = 25°C (max.) 

TC55257BPI/BFI/BSPI/BFTI/BTRI-10L 

Access Time 100ns 

Chip Enable 
100ns 

Access Time 

Output Enable Time 50ns 

• Power down feature: CE 

• Data retention supply voltage: 2.0 - 5.5V 

• Wide operating temperature: -40 - 85°C 

• Inputs and outputs TIL compatible 

• Package TC55257BPI : DIP28-P-600 

Pin Names 

AO - A14 

RIW 

OE 
CE 

1/01 - 1/08 

Voo 

GND 

PIN NO. 

PIN NAME 

PIN NO. 

PIN NAME 

TC55257BFI 
TC55257BSPI 
TC55257BFTI 
TC55257BTRI 

Address Inputs 

: SOP28-P-450 
: DIP28-P-300B 
: TSOP28-P 
: TSOP28-P-A 

ReadlWrite Control Input 

Output Enable Input 

Chip Enable Input 

Data Input/Output 

Power (+5V) 

Ground 

1 2 3 4 5 

OE A11 Ag As A13 

15 16 17 18 19 

A2 A1 Ao 1/01 1/02 

6 

RIW 

20 

1/03 

Pin Connection (Top View) 

(forward type) 

Al4 Voo 
Al2 rwv 14 

A7 A13 
A6 A8 
AS A9 
A4 A11 
A3 OE 
A2 AIO 

Al CE 
AO 1/08 

1/01 1/07 

1102 1/06 

1/03 1/05 

GNO 1/04 
28 

7 8 9 10 11 12 

Voo A14 A12 A7 A6 As 

21 22 23 24 25 26 

GND 1/04 1/05 1/06 1/07 1/08 
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( reverse type) 

l.1l 

28 1 ! 

13 14 

A4 A3 

27 28 

cr AlO 
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TC55257BPI/BFI/BSPI/BFTI/BTRI-10L Static RAM 

Block Diagram 

,...-----p---.-~ 

-LJ- J-
o---+-1( ::::I:~:I:]", '" 
o---+--1~.::J~Il'" CIC ~ '" ~ 
o---+--I~.:D~::JIoU IoU "'" CIC , 
o-_-+-1c:;....~:::1:-:-:I~:JCIC ~ CIC IoU, MEMORY CELL 

~~O '" 0 0 "'" ARRAY 0---+--1<; . .:Dr-::JO - 0 0 _, 
o--+-1~t-~ < \.1 < U 11\" S12x32x 16 

AS 
..... 

A6 "'-
A7 "'-

AS "'-

A9 "'-
Al1 "'-

16 ~ 

~VDO 

~ GND 

IoU "'" , 
~--+--I"'~t-=:::::J~ CIC ~ 0 ~ (262144) __ ~-O""------., 
- <;~O 0 ~ ~ ... ~ 

A12 
.-

A13 "'-

_ t±::~ ~ .,..., 
~""t--------3-2-'------""""~ :::" 

o-~ ____ ~r---~ ____ -I~~----------~~ I~~~~~-----~ 

o-'f-to---------t 0 A SEN SEAM P. -.... 

~ ~ COLUMN ADORESS hlll ~L..-t> ~ ..... +_----' 
o-t-+-H----i 0 DECODER J - . .., 
O-++-HM--~ v CIC I I 

< 0 ~ 
o-++++++ ..... -t < ~: COLUR~~IS1~~RESS ~ ~ L..-_~ ......... ~ 

o VloU 
o-+-+~H-+-+....-fi.-~ 0 Z I t I I 11 11 11 

~ 1 ~~h~~_~r-

A14 --
I/O 1 .... 

----..... 
--

1/0 S .... 

J6~JJJ CE 
AOAl A2 A3 A4Al0 

--R/W -L.J>-----~ 

-OE -~ ~------------------------------------~ '""'--' 
CE-o-~----~ ~----------CE 

Operating Mode 

~ MODE 
CE OE R/W 1/01 N 1/08 POWER 

Read L L H DOUT 1000 

Write L * L DIN 1000 

Output Deselect L H H High-Z 1000 

Standby H * * High-Z loos 

* H or L 

Maximum Ratings 

SYMBOL ITEM RATING UNIT 

Voo Power Supply Voltage -0.3 - 7.0 V 

VIN Input Voltage -0.3* - 7.0 V 

VI/O Input and Output Voltage -0.5* - Voo + 0.5 V 

Po Power Dissipation 1.0/0.8/0.6** W 

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

TSTRG Storage Temperature -55 - 150 °C 

TOPR Operating Temperature -40 - 85 °C 

* -3.0V with a pulse width of 50ns 
** Package dependent: 0.6 inch 1 .OW, 0.3 inch 0.8W, 0.45 inch O.6W 
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Static RAM TC55257BPI/BFI/BSPI/BFTI/BTRI-10L 

DC Recommended Operating Conditions 

SYMBOL PARAMETER MIN. TYP. MAX. UNIT 

Voo Power Supply Voltage 4.5 5.0 5.5 

VIH Input High Voltage 2.4 - Voo + 0.3 
V 

VIL Input Low Voltage -0.3* - 0.6 

VOH Data Retention Supply Voltage 2.0 - 5.5 

* -3.0V with a pulse width of 50ns 

DC Characteristics (Ta = -40 - 85°C, Voo = 5V±10%) 

SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX. UNIT 

III Input Leakage Current VIN = 0 ~ Voo - - ±1.0 ~ 

ILO Output Leakage Current 
CE = VIH or R/W = VIL or OE = VIH - - ±1.0 ~ VOUT= 0 ~ Voo 

10H Output High Current VOH = 2.4V -1.0 - - rnA 

10L Output Low Current VOL = O.4V 4.0 - - rnA 

CE = VIL tcycle = 11ls - 10 -

10001 
R/W = VIH 
Other Input = VIHIVIL tcycle = Min. cycle - - 70 
lOUT = OrnA 

Operating Current CE = 0.2V tcycle = 1115 - 5 - rnA 

R/W = Voo - 0.2V 

10002 Other Input 
tcycle = Min. cycle 60 = Voo - 0.2V/O.2V - -

lOUT = OrnA 

100S1 cr = VIH - - 3 rnA 

Standby Current cr = Voo - 0.2V Ta = -40 ~ 85°C - - 50 
100S2 Voo = 2.0V - 5.5V Ta = 25°C 2 

~ - -

Capacitance* (Ta = 25°C, f = 1 MHz) 

SYMBOL PARAMETER TEST CONDITION MAX. UNIT 

CIN Input Capacitance VIN = GND 10 

COUT Output Capacitance VOUT = GND 10 
pF 

*This parameter is periodically sampled and is not 100% tested. 
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TC55257BPI/BFI/BSPI/BFTI/BTRI-10L Static RAM 

AC Characteristics (Ta = -40 .... 85°C, Voo = 5V±10%) 

Read Cycle 

TC55257BPI/BFI/BSPI/BFTI/BTRI-10L UNIT 
SYMBOL PARAMETER 

MIN. MAX. 

tRC Read Cycle lime 100 -

tACC Address Access Time - 100 

tco CE Access Time - 100 

tOE Output Enable to Output in Valid - 50 

tCOE Chip Enable (cr) to Output in Low-Z 5 - ns 

tOEE Output Enable to Output in Low-Z 0 -

too Chip Enable (C'E) to Output in High-Z - 50 

tooo Output Enable to Output in High-Z - 40 

tOH Output Data Hold Time 10 -

Write Cycle 

TC55257BPI/BFI/BSPI/BFTI/BTRI-10L UNIT 
SYMBOL PARAMETER 

MIN. MAX. 

twc Write Cycle Time 100 -

twp Write Pulse Width 70 -

tcw Chip Selection to End of Write 90 -

tAS Address Setup Time 0 -

tWR Write Recovery Time 5 - ns 

toow RfW to Output in High-Z - 50 

tOEW RN! to Output in Low-Z 0 -

tos Data Setup Time 40 -

tOH Data Hold Time 0 -

AC Test Conditions 

Input Pulse Levels 2.6V/0.4V 

Input Pulse Rise and Fall Time 5ns 

Input Timing Measurement Reference Levels 2.4V/0.6V 

Output Timing Measurement Reference Levels 2.2V/0.8V 

Output Load 1 TTL Gate and CL = 100pF 
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Timing Waveforms 

Read Cycle (1) 

ADDRESSES 

DOUT 

Write Cycle 1 (4) (RIW Controlled Write) 

ADDRESSES 

R/W 

DOUT 

Static RAM TC55257BPI/BFI/BSPI/BFTI/BTRI-10L 

UNKNOWN 

twc 

twp 

DATA STABLE 
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TC55257BPI/BFI/BSPI/BFTI/BTRI·10L Static RAM 

Write Cycle 2 (4) (CE Controlled Write) 

twc 

ADDRESSES 

DOUT 

DATA STABLE 

Notes: 
1 . R/W is high for read cycles. 

2. If the CE low transition occurs coincident with or after the RIW low transition, outputs remain in a high impedance 
state. 

A·48 

3. If the CE high transition occurs coincident with or prior to the RIW high transition, outputs remain 
in a high impedance state. 

4. If OE is high during a write cycle, the outputs are in a high impedance state during this period. 
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Static RAM TC55257BPI/BFI/BSPI/BFTI/BTRI-10L 

Data Retention Characteristics (Ta = -40 - 85°C) 

SYMBOL PARAMETER MIN. TYP. MAX. UNIT 

VOH Data Retention Supply Voltage 2.0 - 5.5 V 

l VOH = 3.0V - - 30 
IOOS2 Standby Current !lA I VOH = 5.5V - - 50 

tCOR Chip Deselect to Data Retention Mode 0 - -

tR Recovery Time tRC(1) 
~ - -

Note (1): Read Cycle Time 

CE Controlled Data Retention Mode 

Vee DATA RETENTION MODE 

4.SV 

Veo- O.2V 

GND -----------------------------------------------------------------

Note (2): If the V1H of CE is 2.4V in operation, IDDS1 current flows during the period that the VDD voltage is going down from 4.5V to 2.6V. 
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Static RAM 

Notes 
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TOSHIBA 

TC55257CPL/CFL/CSPL/CFIL/CfRL-70/85/10 
PRELIMINARY 

SILICON GATE CMOS 

32,768 WORD x 8 BIT STATIC RAM 

Description 
The TC55257CPL is a 262,144 bit CMOS static random access memory organized as 32,768 words by 8 bits and operated from 
a single 5V power supply. Advanced circuit techniques provide both high speed and low power features with an operating current of 
5mNMHz iliP.) and a minimum cycle time of 70ns. 

When CE is a logical high, the device is placed in a low power standby mode in which the standby current is 2jlA at room tem­
perature. The TC55257CPL has two control inputs. Chip enable (CE) allows for device selection and data retention control, while 
an output enable input (OE) provides fast memory access. The TC55257CPL is suitable for use in microprocessor systems where 
high speed, low power, and battery backup are required. 

The TC55257CPL is offered in a standard dual-in-line 28-pin plastic package (0.6/0.3 inch width), a small outline plastic pack­
age, and a thin small outline plastic package (forward type, reverse type). 

Features 
• Low power dissipation: 

• Standby current: 

• Single 5V power supply 

• Access time (max.) 

27.5mW/MHz (typ.) 

1001lA (max.) 

TC55257CPL/CFL/CSPL/CFTL/CTRL 

-70 -85 

Access Time 70ns 85ns 

CE Access Time 70ns 85ns 

OE Access Time 35ns 45ns 

• Power down feature: CE 

• Data retention supply voltage: 2.0 - 5.5V 

• Inputs and outputs TIL compatible 

• Package TC55257CPL: DIP28-P-600 

TC55257CFL : SOP28-P-450 
TC55257CSPL : DIP28-P-300B 
TC55257CFTL : TSOP28-P 
TC55257CTRL : TSOP28-P-A 

Pin Names 

AO - A14 Address Inputs 

RIW ReadlWrite Control Input 

OE Output Enable Input 

CE Chip Enable Input 

1/01 - 1/08 Data Input/Output 

Voo Power (+5V) 

GND Ground 

PIN NO. 1 2 3 4 5 

PIN NAME OE A11 Ag As A13 

PIN NO. 15 16 17 18 19 

PIN NAME A2 A1 Ao 1/01 1/02 

-10 

100ns 

100ns 

50ns 

6 

RIW 

20 

1/03 

Pin Connection (Top View) 

0 28 PIN DIP & SOP 0 28 PIN TSOP 

A14 voo 
(forward type) ( reverse type) 

A12 RJIN 
A7 AU 4 l.:l 
A6 A8 

AS A9 
A4 All 

A3 OE 
A2 A10 

CE 
1108 

1107 

1102 1106 

1/03 1/05 

GND 1/04 

!5 28 28 1 ~ 

7 8 9 10 11 12 13 14 

Voo A14 A12 A7 A6 A5 A4 A3 

21 22 23 24 25 26 27 28 

GND 1/04 1/05 1/06 1/07 1/08 CE A10 
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TC55257CPLlCFLlCSPLlCFTLlCTRL-70/85/10 

Block Diagram 

Static RAM 

..-0 Voo 

..-0 GND 
MEMORY CELL 

ARRAY 

512 x 64x8 
(262144) 

~
7 :; 

~ :::' 
1101 -...J U ::::" 

64 

0--+-.-----4 0 A SENSE AMP. =lM::---D-...----, 
; ~ COLUMN ADORESS 1_ '-[:::-->+---, 

0-++""",,---1 0 DECODER J - ............. 
o-+f-+-if-r---I v a: I 1 

:0-+-+-++++ ...... -4 ~ '" ~ COLUR~Z'S'W~RESS F-
1I08A 0 V w ~_ oz III 1111111 

~H ~~~~~~ r 
6 J J 6 J J CE 
AOAl A2 A3 A4A10 

Ceo-~~--.... "JI----- CE 

Operating Mode 

~ MODE CE OE R/W 1/01 -1/08 POWER 

Read L L H DOUT 1000 
Write L * L DIN 1000 
Output Deselect L H H High-Z 1000 
Standby H * * High-Z loos 

* H orL 

Maximum Ratings 

SYMBOL ITEM RATING UNIT 

Voo Power Supply Voltage -0.3 - 7.0 V 

VIN Input Voltage -0.3* - 7.0 V 

V I/O Input and Output Voltage -0.5* - Voo + 0.5 V 

Po Power Dissipation 1.0/0.8/0.6** W 

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

TSTRG Storage Temperature -55 - 150 °C 

TOPR Operating Temperature 0-70 °C 

* -3.0V with a pulse width of 50ns 
** Package dependent: 0.6 inch 1.0W, 0.3 inch 0.8W, 0.45 inch 0.6W 
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Static RAM TC55257CPLlCFLlCSPLlCFTLlCTRL-70/85/10 

DC Recommended Operating Conditions 

SYMBOL PARAMETER MIN. TYP. MAX. UNIT 

Voo Power Supply Voltage 4.5 5.0 5.5 

VIH Input High Voltage 2.2 - Voo + 0.3 
V 

VIL Input Low Voltage -0.3* - 0.8 

VOH Data Retention Supply Voltage 2.0 - 5.5 

* -3.0V with a pulse width of 50ns 

DC Characteristics (Ta = 0 - 70°C, Voo = 5V±10%) 

SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX. UNIT 

III Input Leakage Current VIN = 0 - Voo - - ±1.0 IlA 

ILO Output Leakage Current CE = V1H or RIW = V1L or OE = VIH - - ±1.0 !lA VOUT = 0 - Voo 

10H Output High Current VOH = 2.4V -1.0 - - mA 

10L Output Low Current VOL = O.4V 4.0 - - mA 

CE = V1L tcycle = 1!lS - 10 -

10001 
R/W = V1H 
Other Input = VIHN1L tcycle = Min. cycle - - 70 
lOUT = OmA 

Operating Current CE = 0.2V tcycle = 11ls - 5 - mA 
R/W = Voo - 0.2V 

10002 Other Input 
tcycle = Min. cycle 60 = Voo - 0.2V/O.2V - -

lOUT = OmA 

100S1 CE = V1H - - 3 mA 

Standby Current CE = Voo - 0.2V Ta = 0 - 70°C - - 100 
100S2 Voo = 2.0V - 5.5V Ta = 25°C 2 

!lA - -

Capacitance* (Ta = 25°C, f = 1 MHz) 

SYMBOL PARAMETER TEST CONDITION MAX. UNIT 

CIN Input Capacitance VIN = GND 10 

COUT Output Capacitance VOUT = GND 10 
pF 

*This parameter is periodically sampled and is not 100% tested. 
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TC55257CPLlCFLlCSPLlCFTLlCTRL-70/85/10 Static RAM 

AC Characteristics (Ta = 0 - 70°C, Voo = 5V±10%) 

Read Cycle 

TC55257CPL/CFL/CSPL/CFTL/CTRL 

SYMBOL PARAMETER -70 -85 -10 UNIT 

MIN. MAX. MIN. MAX. MIN. MAX. 

tRC Read Cycle Time 70 - 85 - 100 -
tACC Address Access Time - 70 - 85 - 100 

tco CE Access Time - 70 - 85 - 100 

tOE Output Enable to Output in Valid - 35 - 45 - 50 

tCOE Chip Enable (CE) to Output in Low-Z 10 - 10 - 10 - ns 

tOEE Output Enable to Output in Low-Z 5 - 5 - 5 -

too Chip Enable (CE) to Output in High-Z - 25 - 30 - 50 

tooo Output Enable to Output in High-Z - 25 - 30 - 40 

tOH Output Data Hold lime 10 - 10 - 10 -

Write Cycle 

TC55257CPL/CFL/CSPL/CFTL/CTRL 

SYMBOL PARAMETER -70 -85 -10 UNIT 

MIN. MAX. MIN. MAX. MIN. MAX. 

twc Write Cycle Time 70 - 85 - 100 -

twp Write Pulse Width 50 - 60 - 70 -

tcw Chip Selection to End of Write 60 - 65 - 90 -

tAS Address Setup Time 0 - 0 - 0 -

tWR Write Recovery Time 0 - 0 - 0 - ns 

toow RIW to Output in High-Z - 25 - 30 - 50 

tOEW RIW to Output in Low-Z 5 - 5 - 5 -

tos Data Setup Time 30 - 40 - 40 -

tOH Data Hold Time 0 - 0 - 0 -

AC Test Conditions 

Input Pulse Levels 2.4V/0.6V 

Input Pulse Rise and Fall Time 5ns 

Input Timing Measurement Reference Levels 1.5V 

Output Timing Measurement Reference Levels 1.5V 

Output Load 1 TTL Gate and CL = 100pF 
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Timing Waveforms 

Read Cycle (1) 

ADDRESSES 

Dour 

Write Cycle 1 (4) (R/W Controlled Write) 

ADDRESSES 

Dour 

Static RAM TC55257CPL/CFL/CSPLlCFTLlCTRL-70/85/10 

OUTPUT DATA VALID 

UNKNOWN 

twc 

twp 

tcw 

DATA STABLE 
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TC55257CPLlCFLlCSPLlCFTLlCTRL-70/85/10 Static RAM 

Write Cycle 2 (4) (CE Controlled Write) 

twe 

ADDRESSES ----}:----
R/W 

tew 

Dour 

tWR 
I~---__.,._l. 

twp 

tos 

DATA STABLE 

Notes: 

A-56 

1 . RIW is high for read cycles. 

2. If the CE low transition occurs coincident with or after the RIW low transition, outputs remain in a high impedance 
state. 

3. If the CE high transition occurs coincident with or prior to the RIW high transition, outputs remain 
in a high impedance state. 

4. If OE is high during a write cycle, the outputs are in a high impedance state during this period. 

5. The I/O may be in the output state during this time; therefore input signals of opposite phase must not be applied. 
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Static RAM TC55257CPLlCFLlCSPLlCFTLlCTRL-70/85/10 

Data Retention Characteristics (Ta = 0 - 70°C) 

SYMBOL PARAMETER MIN. TYP. MAX. UNIT 

VOH Data Retention Supply Voltage 2.0 - 5.5 V 

I VOH = 3.0V - - 50 
IDOS2 Standby Current 

I VOH = 5.5V 100 
~ 

- -

tCOR Chip Deselect to Data Retention Mode 0 - -
ns 

tR Recovery Time tRC(1) - -

Note (1): Read Cycle Time 

CE Controlled Data Retention Mode 

DATA RETENTION MODE 

VOO- 0.2 V 

GND 

Note (2): If the V1H of CE is 2.2V in operation, IDDS1 current flows during the period that the VDD voltage is going down from 4.5V to 2.4V. 
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Static RAM 

Notes 
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TOSHIBA 

TC55257CPL/CFL/CSPL/CFIL/CTRL-70L/85L/10L 
PRELIMINARY 

SILICON GATE CMOS 

32,768 WORD x 8 BIT STATIC RAM 

Description 

The TC55257CPL is a 262,144 bit CMOS static random access memory organized as 32,768 words by 8 bits and operated from 
a single 5V power supply. Advanced circuit techniques provide both high speed and low power features with an operating current of 
5mNMHz (typ.) and a minimum cycle time of 70ns. 

When CE is a logical high, the device is placed in a low power standby mode in which the standby current is 21lA at room tem­
perature. The TC55257CPL has two control inputs. Chip enable (CE) allows for device selection and data retention control, while 
an output enable input (OE) provides fast memory access. The TC55257CPL is suitable for use in microprocessor systems where 
high speed, low power, and battery backup are required. 

The TC55257CPL is offered in a standard dual-in-line 28-pin plastic package (0.6/0.3 inch width), a small outline plastic pack­
age, and a thin small outline plastic package (forward type, reverse type). 

Features 

• Low power dissipation: 

• Standby current: 

27.5mW/MHz (typ.) 

21lA (max.) at Ta = 25°C 

• Single 5V power supply 

• Access time (max.) 

TC55257CPL/CFL/CSPL/CFTL/CTRL 

-70L -85L 

Access Time 70ns 85ns 

CE Access Time 70ns 85ns 

OE Access Time 35ns 45ns 

• Power down feature: CE 

• Data retention supply voltage: 2.0 - 5.5V 

• Inputs and outputs TIL compatible 

• Package TC55257CPL: DIP28-P-600 

TC55257CFL : SOP28-P-450 
TC55257CSPL : DIP28-P-300B 
TC55257CFTL : TSOP28-P 
TC55257CTRL : TSOP28-P-A 

Pin Names 

AO - A14 Address Inputs 

RIW ReadIWrite Control Input 

OE Output Enable Input 

CE Chip Enable Input 

1/01 - 1/08 Data Input/Output 

Voo Power (+5V) 

GND Ground 

PIN NO. 1 2 3 4 5 

PIN NAME OE A11 Ag A8 A13 

PIN NO. 15 16 17 18 19 

PIN NAME A2 A1 Ao 1/01 1/02 

-10L 

100ns 

100ns 

Sans 

6 

RIW 

20 

1/03 

Pin Connection (Top View) 

o 28 PIN DIP & SOP o 28 PIN TSOP 

A14 voo 
(for.vard type) (reverse type) 

A12 RIW 
A7 All ~4 1 ~ 

A8 

AS A9 
A4 All 

A3 OE 
A2 Al0 

CE 
1108 

1t0l 1107 

1/02 1/06 

1/03 1/05 

GND 1/04 

28 28 1 ~ 

7 8 9 10 11 12 13 14 

Voo A14 A12 A7 As A5 A4 A3 

21 22 23 24 25 26 27 28 

GND 1/04 1/05 1/06 1/07 1/08 CE A10 
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TC55257CPUCFUCSPUCFTUCTRL-70U85U10L Static RAM 

Block Diagram 

AS ""'" 
~Voo 

A6 -. 

A7 -. 

AS 
~ 

A9 
-. ARRAY 

~GNO 
MEMORY CELL 

8~ 

A11 
-. 

A12 
-. 

A13 
A14 -
I/O 1-

-. 
-. 

"" 

-. 

1/0 S-

CE 
AOAl A2 A3 A4A 10 

R/W "\ 

OEo-~--~;c:)~· ~--------------------------------------~ 
CEo----________ --.. >---------- CE 

Operating Mode 

~ MODE CE OE R/W 1/01 -1/08 POWER 

Read L L H DOUT 1000 

Write L * L DIN 1000 

Output Deselect L H H High-Z 1000 

Standby H * * High-Z loos 

* H orL 

Maximum Ratings 

SYMBOL ITEM RATING UNIT 

Voo Power Supply Voltage -0.3 - 7.0 V 

VIN Input Voltage -0.3* - 7.0 V 

V I/O Input and Output Voltage -0.5* - Voo + 0.5 V 

Po Power Dissipation 1.0/0.8/0.6** W 

TSOLOER Soldering Temperature • Time 260· 10 °C· sec 

TSTRG Storage Temperature -55 - 150 °C 

TOPR Operating Temperature 0-70 °C 

* -3.0V with a pulse width of 50ns 
** Package dependent: 0.6 inch i.0W. 0.3 inch O.8W. 0.45 inch O.6W 
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Static RAM TC55257CPUCFUCSPUCFTUCTRL-70U85U10L 

DC Recommended Operating Conditions 

SYMBOL PARAMETER MIN. TYP. MAX. UNIT 

Voo Power Supply Voltage 4.5 5.0 5.5 

VIH Input High Voltage 2.2 - Voo + 0.3 
V 

VIL Input Low Voltage -0.3* - 0.8 

VOH Data Retention Supply Voltage 2.0 - 5.5 

* -3.0V with a pulse width of 50ns 

DC Characteristics (Ta = 0 - 70°C, Voo = 5V±10%) 

SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX. UNIT 

III Input Leakage Current VIN = 0 - Voo - - ±1.0 j.1A 

ILO Output Leakage Current 
CE = VIH or RIW = VIL or OE = VIH - - ±1.0 j.1A 
VOUT = 0 - Voo 

10H Output High Current VOH = 2.4V -1.0 - - rnA 

10L Output Low Current VOL = O.4V 4.0 - - rnA 

CE = VIL tcycle = 1j.1s - 10 -

10001 
RIW=VIH 
Other Input = VIHNIL tcycle = Min. cycle - - 70 
lOUT = OrnA 

Operating Current CE = 0.2V tcycle = 1 j.1s - 5 - rnA 

RIW = Voo - 0.2V 

10002 Other Input 
tcycle = Min. cycle 60 = Voo - 0.2V/0.2V - -

lOUT = OrnA 

100S1 CE = VIH - - 3 rnA 

Standby Current CE = Voo - 0.2V Ta = 0 - 70°C - - 20 
100S2 Voo = 2.0V - 5.5V Ta = 25°C 2 

j.1A 
- -

Capacitance* (Ta = 25°C, f = 1 MHz) 

SYMBOL PARAMETER TEST CONDITION MAX. UNIT 

CIN Input Capacitance VIN = GND 10 

COUT Output Capacitance VOUT = GND 10 
pF 

*This parameter is periodically sampled and is not 100% tested. 
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TC55257CPUCFUCSPUCFTUCTRL-70U85U10L Static RAM 

AC Characteristics (Ta = 0 - 70°C, Voo = SV±10%
) 

Read Cycle 

TC55257CPL/CFL/CSPL/CFTL/CTRL 

SYMBOL PARAMETER ·70L ·85L ·10L UNIT 

MIN. MAX. MIN. MAX. MIN. MAX. 

tRC Read Cycle Time 70 - 85 - 100 -

tAcc Address Access Time - 70 - 85 - 100 

tco CE Access Time - 70 - 85 - 100 

tOE Output Enable to Output in Valid - 35 - 45 - 50 

tCOE Chip Enable (CE) to Output in Low-Z 10 - 10 - 10 - ns 

tOEE Output Enable to Output in Low-Z 5 - 5 - 5 -

too Chip Enable (CE) to Output in High-Z - 25 - 30 - 50 

tooo Output Enable to Output in High-Z - 25 - 30 - 40 

tOH Output Data Hold Time 10 - 10 - 10 -

Write Cycle 

TC55257CPL/CFL/CSPL/CFTL/CTRL 

SYMBOL PARAMETER -70L -85L ·10L UNIT 

MIN. MAX. MIN. MAX. MIN. MAX. 

twc Write Cycle Time 70 - 85 - 100 -

twp Write Pulse Width 50 - 60 - 70 -

tcw Chip Selection to End of Write 60 - 65 - 90 -

tAS Address Setup Time 0 - 0 - 0 -

tWR Write Recovery Time 0 - 0 - 0 - ns 

toow RIW to Output in High-Z - 25 - 30 - 50 

tOEW RIW to Output in Low-Z 5 - 5 - 5 -

tos Data Setup Time 30 - 40 - 40 -

tOH Data Hold Time 0 - 0 - 0 -

AC Test Conditions 

Input Pulse Levels 2.4V/0.6V 

Input Pulse Rise and Fall Time 5ns 

Input Timing Measurement Reference Levels 1.5V 

Output Timing Measurement Reference Levels 1.5V 

Output Load 1 TTL Gate and CL = 1 OOpF 
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Static RAM TC55257CPUCFUCSPUCFTUCTRL-70U85U10L 

Timing Waveforms 

Read Cycle (1) 

ADDRESSES 

Dour OUTPUT DATA VALID 

UNKNOWN 

Write Cycle 1 (4) (RIW Controlled Write) 

twc 

ADDRESSES 

tcw 

toow 

DOUT 

tos 

DIN 
DATA STABLE 
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TC55257CPUCFUCSPUCFTUCTRL-70U85U10L Static RAM 

Write Cycle 2 (4) (CE Controlled Write) 

twc 

ADDRESSES 

RIW 

tcw 

Dour 

tos tOH 

DATA STABLE 

Notes: 
1 . RIW is high for read cycles. 

2. If the CE low transition occurs coincident with or after the RIW low transition, outputs remain in a high impedance 

state. 

A-64 

3. If the CE high transition occurs coincident with or prior to the RIW high transition, outputs remain 

in a high impedance state. 

4. If OE is high during a write cycle, the outputs are in a high impedance state during this period. 

5. The I/O may be in the output state during this time; therefore input signals of opposite phase must not be applied. 

TOSHIBA AMERICA ELECTRONIC COMPDNENTS, INC. PRELIMINARY 



Static RAM TC55257CPUCFUCSPUCFTUCTRL-70U85U10L 

Data Retention Characteristics (Ta = 0 - 70°C) 

SYMBOL PARAMETER MIN. TYP. MAX. UNIT 

VOH Data Retention Supply Voltage 2.0 - 5.5 V 

I VOH = 3.OV - - 10* 
IOOS2 Standby Current I VOH = 5.5V 20 

IJA - -

tCOR Chip Deselect to Data Retention Mode 0 - -
ns 

tR Recovery Time tRC(1) - -

Note (1): Read Cycle Time *21JA (max.) Ta == 0 - 40°C 

CE Controlled Data Retention Mode 

DATA RETENTION MODE 

Voo-O.2V 

GND 

Note (2): If the V1H of CE is 2.2V in operation, IDDS1 current flows during the period that the VDD voltage is going down from 4.5V to 2.4Y. 

PRELIMINARY TOSHIBA AMERICA ELECTRONIC COMPONENTS, INC. A-65 



Static RAM 

Notes 
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TOSHIBA 

1l:55257CPI/CF1/CSPI/CF1l/C1lU~5/10 

SILICON GATE CMOS PRELIMINARY 

32,768 WORD x 8 BIT STATIC RAM 

Description 

The TC55257CPI is a 262,144 bit CMOS static random access memory organized as 32,768 words by 8 bits and operated from a 
single 5V power supply. Advanced circuit techniques provide both high speed and low power features with an operating current of 
5mNMHz i!YP.) and a minimum cycle time of 85ns. 

When CE is a logical high, the device is placed in a low power standby mode in which the standby current is 21lA at room tem­
perature. The TC55257CPI has two control inputs. Chip enable (CE) allows for device selection and data retention control, while an 
output enable input (OE) provides fast memory access. The TC55257CPI is suitable for use in microprocessor systems where high 
speed, low power, and battery backup are required. The TC55257CPI is guaranteed over an operating temperature range 
of -40 - 85°C so the TC55257CPI is suitable for use in wide operating temperature systems. 

The TC55257CPI is offered in a standard dual-in-line 28-pin plastic package (0.6/0.3 inch width), a small outline plastic pack­
age, and a thin small outline plastic package (forward type, reverse type). 

Features 

• Low power dissipation: 

• Standby current: 

• Single 5V power supply 

• Access time (max.) 

27.5mW/MHz (typ.) 

2001lA (max.) 

TC55257CPI/CFI/CSPI/CFTI/CTRI 

-85 -10 

Access Time 85ns 100ns 

CE Access Time 85ns 100ns 

OE Access Time 45ns 50ns 

• Power down feature: CE 

• Data retention supply voltage: 2.0 - 5.5V 

• Inputs and outputs TIL compatible 

• Wide operating temperature: -40 - 85°C 

• Package TC55257CPI : DIP28-P-600 

TC55257CFI : SOP28-P-450 
TC55257CSPI : DIP28-P-300B 
TC55257CFTI : TSOP28-P 

Pin Names 
TC55257CTRI : TSOP28-P-A 

AO - A14 Address Inputs 

RIW ReadlWrite Control Input 

OE Output Enable Input 

CE Chip Enable Input 

1/01 - 1/08 Data Input/Output 

VDD Power (+5V) 

GND Ground 

PIN NO. 1 2 3 4 5 6 

PIN NAME OE A11 Ag As A13 RIW 

PIN NO. 15 16 17 18 19 20 

PIN NAME A2 A1 Ao 1/01 1/02 1/03 

Pin Connection (Top View) 

o 28 PIN DIP & SOP o 28 PIN TSOP 

A14 voo 
(forward type) (reverse type) 

A12 RIW 

A7 All ~4 1 ~ 
A6 A8 
AS A9 

All 
OE 

A2 Al0 
A1 CE 
AO 1108 

ItOl 1/07 

1/02 1106 
1/03 1105 

GNO 1/04 

28 28 B 

7 8 9 10 11 12 13 14 

VDD A14 A12 A7 A6 A5 A4 A3 

21 22 23 24 25 26 27 28 

GND 1/04 1/05 1/06 1/07 1/08 CE A10 
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TC55257CPI/CFIICSPI/CFTI/CTRI-8511 0 Static RAM 

Block Diagram 

-L --L ~ ----"'./1 __ ----1 
AS Q----!f--O::t:l r--
"6 ..... Ie:: '" '" A7 -- I< "- ... : : ~:: II: ~ 
A8 -. ~ 11:.... II: "': MEMORY CELL 
Ag- ~t;: g ~ g 8 ::: ARRAY 

A 110----+-i:r-.%%~::2 4( ~ 4( V "'. 

8~ 

~VOD 

~GND 

0---+-0[-=--::%:%::2 &II '" I S12x64x8 
~1'320 -.--+-4~t:: ~ II: ~ ~ 0 ~ (262144) .... 
,.. -. I<:: r- --::- J-~~---~~:::::::::::'" A14 ~ II: II: ..... ~ 

-r-~ 
~ ~""J:r-------6"'4-. _-_-_-r"---t :" 

1/01-o--.------~ ~-----r--~----------~--~ ~~:~~-+-----~ o A SENSE AMP. hllll :" 
:o-++.,....--~ o~ ~~ COLUMN ADDRESS 1- :::'" 
~-:!~~~~;:::~ v '---r-_D_E_C_O_D_E_R __ "'T"'~l ~ ~-

~ J I ;:--
"'- ~ ~ COLUMN ADDRESS t-... -.... 
O-++++-H-t-~ 4( ~ II: REGISTER ~ 

II 08 ..... o--'H+-H-++~ 0 v '" ~_ oz I I I I III 

~1 h~~~~~ r 

.... 

~ J J J .~ J CE 
AO A 1 A2 A3 A4A 10 

-R/W 

'" -r-::I ,~ _______________________________ -' 

OE ~ 

~o--~--~---~ ~-------CE 

Operating Mode 

~ MODE CE OE R/W 1/01 -1/08 POWER 

Read L L H DOUT 1000 

Write L * L DIN 1000 

Output Deselect L H H High-Z 1000 

Standby H * * High-Z loos 

* H or L 

Maximum Ratings 

SYMBOL ITEM RATING UNIT 

Voo Power Supply Voltage -0.3 - 7.0 V 

VIN Input Voltage -0.3* - 7.0 V 

V I/O Input and Output Voltage -0.5* - Voo + 0.5 V 

Po Power Dissipation 1.0/0.8/0.6** W 

TSOLOER Soldering Temperature • Time 260· 10 °C· sec 

TSTRG Storage Temperature -55 - 150 °C 

TOPR Operating Temperature -40 - 85 °C 

* -3.0V with a pulse width of 50ns 
** Package dependent: 0.6 inch 1.0W, 0.3 inch 0.8W, 0.45 inch 0.6W 
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Static RAM TC55257CPI/CFI/CSPI/CFTIICTRI-85/10 

DC Recommended Operating Conditions 

SYMBOL PARAMETER MIN. TYP. MAX. UNIT 

Voo Power Supply Voltage 4.5 5.0 5.5 

VIH Input High Voltage 2.4 - Voo + 0.3 
V 

VIL Input Low Voltage -0.3* - 0.6 

VOH Data Retention Supply Voltage 2.0 - 5.5 

, -3.0V with a pulse width of 50ns 

DC Characteristics (Ta = -40 - 85°C, Voo = 5V±10%) 

SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX. UNIT 

III Input Leakage Current VIN = 0 - Voo - - ±1.0 ~A 

ILO Output Leakage Current 
CE = VIH or RIW = VIL or OE = VIH - - ±1.0 ~A 
VOUT = 0 - Voo 

10H Output High Current VOH = 2AV -1.0 - - mA 

10L Output Low Current VOL = OAV 4.0 - - mA 

CE = VIL tcycle = 1~s - 10 -

10001 
RIW = VIH 
Other Input = VIHNIL tcycle = Min. cycle - - 70 
lOUT = OmA 

Operating Current CE = O.2V tcycle = 1~s - 5 - mA 

RIW = Voo - 0.2V 

10002 Other Input 
tcycle = Min. cycle 60 = Voo - 0.2V/0.2V - -

lOUT = OmA 

100S1 CE = VIH - - 3 mA 

Standby Current CE = Voo - 0.2V Ta = -40 - 85°C - - 200 
IOOS2 Voo = 2.0V - 5.5V Ta = 25°C 2 

~A 
- -

Capacitance* (Ta = 25°C, f = 1 MHz) 

SYMBOL PARAMETER TEST CONDITION MAX. UNIT 

CIN Input Capacitance VIN = GND 10 

COUT Output Capacitance VOUT = GND 10 
pF 

'This parameter is periodically sampled and is not 100% tested 
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TC55257CPI/CFI/CSPIICFTIICTRI-8511 0 Static RAM 

AC Characteristics (Ta = -40 - 85°C, Voo = 5V±10%) 

Read Cycle 

TC55257CPI/CFI/CSPI/CFTI/CTRI 

SYMBOL PARAMETER -85 -10 UNIT 

MIN. MAX. MIN. MAX. 

tRc 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-Z 5 - 5 - ns 

tOEE Output Enable to Output in Low-Z 0 - 0 -

too Chip Enable (CE) to Output in High-Z - 30 - 50 

tooo Output Enable to Output in High-Z - 30 - 40 

tOH Output Data Hold Time 10 - 10 -

Write Cycle 

TC55257CPI/CFI/CSPI/CFTI/CTRI 

SYMBOL PARAMETER -85 -10 UNIT 

MIN. MAX. MIN. MAX. 

twc Write Cycle Time 85 - 100 -
twp Write Pulse Width 60 - 70 -

tcw Chip Selection to End of Write 65 - 90 -

tAs Address Setup Time 0 - 0 -

tWR Write Recovery Time 5 - 5 - ns 

to ow RIW to Output in High-Z - 30 - 50 

tOEW RIW to Output in Low-Z 0 - 0 -

tos Data Setup Time 40 - 40 -

tOH Data Hold Time 0 - 0 -

AC Test Conditions 

Input Pulse Levels 2.6V/0.4V 

Input Pulse Rise and Fall Time 5ns 

Input Timing Measurement Reference Levels 1.5V 

Output Timing Measurement Reference Levels 1.5V 

Output Load 1 TTL Gate and CL = 100pF 
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Timing Waveforms 

Read Cycle (1) 

ADDRESSES 

DOUT 

Write Cycle 1 (4) (RIW Controlled Write) 

ADDRESSES 

PJW 

DOUT 

Static RAM TC55257CPI/CFI/CSPI/CFTI/CTRI-85/10 

OUTPUT DATA VALID 

UNKNOWN 

twc 

twp 

tos 

DATA STABLE 
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TC55257CPI/CFIICSPI/CFTIICTRI-85/10 Static RAM 

Write Cycle 2 (4) (CE Controlled Write) 

twc 

ADDRESSES 

twP· 

RIW 

tcw 

Dour 

tOH 

DATA STABLE 

Notes: 
1 . RIW is high for read cycles. 

2. If the CE low transition occurs coincident with or after the RIW low transition, outputs remain in a high impedance 
state. 

A-72 

3. If the CE high transition occurs coincident with or prior to the RIW high transition, outputs remain 
in a high impedance state. 

4. If OE is high during a write cycle, the outputs are in a high impedance state during this period. 

5. The I/O may be in the output state during this time; therefore input signals of opposite phase must not be applied. 
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Static RAM TC55257CPI/CFI/CSPIICFTIICTRI-8511 0 

Data Retention Characteristics (Ta = -40 - 85°C) 

SYMBOL PARAMETER MIN. TYP. MAX. UNIT 

VOH Data Retention Supply Voltage 2.0 - 5.5 V 

I VDH = 3.0V - - 100 
IODS2 Standby Current 

I VOH = 5.5V 200 
IlA 

- -

tCDR Chip Deselect to Data Retention Mode 0 - -
ns 

tR Recovery Time tRC(1) - -

Note (1): Read Cycle Time 

CE Controlled Data Retention Mode 

DATA RETENTION MODE 

Voo-O.2V 

GND 

Note (2): If the V1H of CE is 2.4V in operation, IOOS1 current flows during the period that the Voo voltage is going down from 4.5V to 2.6V. 

PRELIMINARY TOSHIBA AMERICA ELECTRONIC COMPONENTS, INC. A-73 



Static RAM 

Notes 
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TOSHIBA 

TC55257CPI/CFI/CSPI/CFIl/CfRI-85L/10L 

SILICON GATE CMOS PRELIMINARY 

32,768 WORD x 8 BIT STATIC RAM 

Description 
The TC55257CPI is a 262,144 bit CMOS static random access memory organized as 32,768 words by 8 bits and operated from a 
single 5V power supply. Advanced circuit techniques provide both high speed and low power features with an operating current of 
5mAlMHz iliP.) and a minimum cycle time of 85ns. 

When CE is a logical high, the device is placed in a low power standby mode in which the standby current is 2~ at room tem­
perature. The TC55257CPI has two control inputs. Chip enable (CE) allows for device selection and data retention control, while an 
output enable input (OE) provides fast memory access. The TC55257CPI is suitable for use in microprocessor systems where high 
speed, low power, and battery backup are required. The TC55257CPI is guaranteed over an operating temperature range of 
-40 - 85°C so the TC55257CPI is suitable for use in wide operating temperature systems. 

The TC55257CPI is offered in a standard dual-in-line 28-pin plastic package (0.6/0.3 inch width), a small outline plastic pack­
age, and a thin small outline plastic package (forward type, reverse type). 

Features 

• Low power dissipation: 

• Standby current: 

• Single 5V power supply 

• Access time (max.) 

27.5mW/MHz (typ.) 

2~ (max.) at Ta = 25°C 

TC55257CPI/CFI/CSPI/CFTI/CTRI 

-85l -10l 

Access Time 85ns 100ns 

CE Access Time 85ns 100ns 

OE Access Time 45ns 50ns 

• Power down feature: CE 

• Data retention supply voltage: 2.0 - 5.5V 

• Inputs and outputs TIL compatible 

• Wide operating temperature: -40 - 85°C 

• Package TC55257CPI : DIP28-P-600 

TC55257CFI : SOP28-P-450 
TC55257CSPI : DIP28-P-300B 
TC55257CFTI : TSOP28-P 

Pin Names 
TC55257CTRI : TSOP28-P-A 

AO -A14 Address Inputs 

RIW ReadIWrite Control Input 

OE Output Enable Input 

CE Chip Enable Input 

1/01 -1/08 Data InpuVOutput 

Voo Power (+5V) 

GND Ground 

PIN NO. 1 2 3 4 5 6 

PIN NAME OE A11 Ag As A13 RIW 

PIN NO. 15 16 17 18 19 20 

PIN NAME A2 A1 Ao 1/01 1/02 1/03 

Pin Connection (Top View) 

o 28 PIN DIP & SOP 

7 

Voo 

21 

A14 

A12 

1102 

1/03 

GNO 

8 

A14 

22 

GND 1/04 

Voo 
RIW 

Al3 

AS 

A9 

All 

OE 
AIO 

CE 
1108 

1107 

1106 

1105 

1/04 

9 10 

A12 A7 

23 24 

1/05 1/06 

o 28 PIN TSOP 

( forward type) ( reverse type) 

4 1.:l 

~5 28 28 1 ~ 

11 12 13 14 

A6 A5 A4 A3 

25 26 27 28 

1/07 1/08 CE A10 
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TC55257CPIICFIICSPI/CFTI/CTRI-85U10L Static RAM 

Block Diagram 

.-L ,...L J--"- ,...-... "1 ____ ---. 
Vt '" AS ""-

o---+-of<::J:lLl '" a: - '" f-j-
o---+-ofit'~I!;;!:lI-Ll: ~ :: I MEMORY CELL 

I 
Q Vt 08 NI 

O---+-f:iC%:t:lO - 0 _I ARRAY 

A6 -
A7 .-

AS -
A9 

""-All 

~VOD 

~GNO 

o---+-oflC:.::It"!:lI-Ll c( ~ c( ~ "': S 12 x 64 x S 

o--oot---Il~:::::E:lr..I:]~ a: .. ~ Q ~ (262144) ~~ ~"'--t"'::---{~>-----" 
- I - --- '---r---~----r---' _·f .......... ~-+----.... 

o-r-------t~ t- - - 64 • - - - i ~,..oQo-:,,~----. 
0-+-----4 0 -.A SENSE AMP. .......... 

AU ""-
All .-

A14 -
I/O ,-

0-++..-----1 O~ ~ COLUMN ADDRESS -c=m l .~ 
'---r-_D_EC_O_O_E_R_,...-. .... .fi III ~ 

0-++++_--4 v ~ I I =:--
:! ~ , COLUMN ADDRESS f-.... -.... 

0-++++++.,...-1 c( ~ a: REGISTER t+ o VI.I.I o-++++-+-+ ...... -4~ r- 0 Z J I I I I I 1 

~H ~h~~~~~ r-

-
.-

.... 

..... 

..... 

..... 

I/O S ...... 

J ~ J ) JJ CE 
AOAl A2A3A4Al0 

... 
R/W '\ 

~ 
~o----~~~ ~------------------------------------------------~ 
(] ... o----~---~ ~--__ ----__ CE 

Operating Mode 

~ MODE CE OE R/W 1/01 -1/08 POWER 

Read L L H DOUT 1000 

Write L * L DIN 1000 

Output Deselect L H H High-Z 1000 

Standby H * * High-Z loos 

* Hor L 

Maximum Ratings 

SYMBOL ITEM RATING UNIT 

Voo Power Supply Voltage -0.3 - 7.0 V 

V1N Input Voltage -0.3* - 7.0 V 

V I/O Input and Output Voltage -0.5* - Voo + 0.5 V 

Po Power Dissipation 1.0/0.8/0.6** W 

TSOLOER Soldering Temperature • Time 260· 10 °C· sec 

TSTRG Storage Temperature -55 - 150 °C 

TOPR Operating Temperature -40 - 85 °C 

* -3.0V with a pulse width of 50ns 
** Package dependent: 0.6 inch i.0W, 0.3 inch 0.8W, 0.45 inch 0.6W 
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Static RAM TC55257CPI/CFI/CSPI/CFTI/CTRI-85U10L 

DC Recommended Operating Conditions 

SYMBOL PARAMETER MIN. TYP. MAX. UNIT 

Voo Power Supply Voltage 4.5 5.0 5.5 

VIH Input High Voltage 2.4 - Voo + 0.3 
V 

VIL Input Low Voltage -0.3* - 0.6 

VOH Data Retention Supply Voltage 2.0 - 5.5 

* -3.0V with a pulse width of 50ns 

DC Characteristics (Ta = -40 - 85°C, Voo = 5V±10%) 

SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX. UNIT 

III Input Leakage Current VIN = 0 - Voo - - ±1.0 IlA 

ILO Output Leakage Current 
CE = VIH or RIW = VIL or OE = VIH - - ±1.0 IlA 
VOUT = 0 - Voo 

10H Output High Current VOH = 2.4V -1.0 - - mA 

10L Output Low Current VOL = O.4V 4.0 - - mA 

CE = VIL tcycle = 11ls - 10 -

ID001 
RIW = VIH 
Other Input = VIHNIL tcycle = Min. cycle - - 70 
lOUT = OmA 

Operating Current CE = 0.2V tcycle = 11ls - 5 - mA 

RIW = Voo - 0.2V 

10002 Other Input 
tcycle = Min. cycle 60 = Voo - 0.2V/0.2V - -

lOUT = OmA 

100S1 CE = VIH - - 3 mA 

Standby Current CE = Voo - 0.2V Ta = -40 - 85°C - - 30 
100S2 Voo = 2.OV - 5.5V Ta = 25°C 2 

IlA 
- -

Capacitance* (Ta = 25°C, f = 1 MHz) 

SYMBOL PARAMETER TEST CONDITION MAX. UNIT 

CIN Input Capacitance VIN = GND 10 

COUT Output Capacitance VOUT = GND 10 
pF 

*This parameter is periodically sampled and is not 100% tested. 

PRELIMINARY TOSHIBA AMERICA ELECTRONIC COMPONENTS, INC. A-77 



TC55257CPIICFIICSPI/CFTI/CTRI-85U10L Static RAM 

AC Characteristics (Ta = -40 - 85°C, Voo = 5V±10%
) 

Read Cycle 

TC55257CPI/CFI/CSPI/CFTI/CTRI 

SYMBOL PARAMETER -85L -10L UNIT 

MIN. MAX. MIN. MAX. 

tRc 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-Z 5 - 5 - ns 

tOEE Output Enable to Output in Low-Z 0 - 0 -

too Chip Enable (CE) to Output in High-Z - 30 - 50 

toDo Output Enable to Output in High-Z - 30 - 40 

tUH Output Data Hold Time 10 - 10 -

Write Cycle 

TC55257CPI/CFI/CSPI/CFTI/CTRI 

SYMBOL PARAMETER -85L -10L UNIT 

MIN. MAX. MIN. MAX. 

twc Write Cycle Time 85 - 100 -
twp Write Pulse Width 60 - 70 -

tcw Chip Selection to End of Write 65 - 90 -

tAS Address Setup Time 0 - 0 -

tWR Write Recovery Time 5 - 5 - ns 

toow RIW to Output in High-Z - 30 - 50 

tOEw RIW to Output in Low-Z 0 - 0 -

tos Data Setup Time 40 - 40 -

tOH Data Hold Time 0 - 0 -

AC Test Conditions 

Input Pulse Levels 2.6V/OAV 

Input Pulse Rise and Fall Time 5ns 

Input Timing Measurement Reference Levels 1.5V 

Output Timing Measurement Reference Levels 1.5V 

Output Load 1 TTL Gate and CL = 100pF 
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Timing Waveforms 

Read Cycle (1) 

ADDRESSES 

Dour 

Write Cycle 1 (4) (RIW Controlled Write) 

ADDRESSES 

R/W 

Dour 

Static RAM TC55257CPI/CFI/CSPI/CFTI/CTRI-85U10L 

UNKNOWN 

twc 

twp 

DATA STABLE 
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TC55257CPI/CFVCSPI/CFTI/CTRI·85U10L Static RAM 

Write Cycle 2 (4) (CE Controlled Write) 

twc 

ADDRESSES 

tWR 

R/W 

Dour 

DATA STABLE 

Notes: 
1 . RIW is high for read cycles. 

2. If the CE low transition occurs coincident with or after the RIW low transition, outputs remain in a high impedance 

state. 

A-80 

3. If the CE high transition occurs coincident with or prior to the RIW high transition, outputs remain 

in a high impedance state. 

4. If OE is high during a write cycle, the outputs are in a high impedance state during this period. 

5. The I/O may be in the output state during this time; therefore input signals of opposite phase must not be applied. 
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Static RAM TC55257CPI/CFI/CSPI/CFTI/CTRI-85U10L 

Data Retention Characteristics (Ta = -40 - 85°C) 

SYMBOL PARAMETER MIN. TYP. MAX. UNIT 

VOH Data Retention Supply Voltage 2.0 - 5.5 V 

I VOH = 3.0V - - 15* 
IOOS2 Standby Current 

I VOH = 5.5V 30 
j.lA 

- -

tcoR Chip Deselect to Data Retention Mode 0 - -
ns 

tR Recovery Time tRC(1) - -

Note (1): Read Cycle Time *21lA (max.) Ta = 0 - 40°C 

CE Controlled Data Retention Mode 

Voo 
DATA RETENTION MODE 

4.SV 

Voo-O.2V 

GND 

Note (2): If the V1H of CE is 2.4V in operation, IDDS1 current flows during the period that the VDO voltage is going down from 4.5V to 2.6V. 
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Static RAM 

Notes 
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TOSHIBA 

1nC55100lAPL/PUFL/P.U![L/l\1]{L-70/85/10OL1) 
SILICON GATE CMOS 

131,072 WORD x 8 BIT STATIC RAM 

Description 
The TC551 001APL is a 1,048,576 bit CMOS static random access memory organized as 131,072 words by 8 bits and operated 
from a single 5V power supply. Advanced circuit techniques provide both high speed and low power features with an operating Cur­
rent of 5mNMHz (typ.) and a minimum cycle time of 70ns. When CE1 is a logical high, or CE2 is low, the device is placed in a low 
power standby mode in which the standby current is 2~ typically. The TC551 001 APL has three control inputs. Chip enable inputs 
(CE1, CE2) allow for device selection and data retention control, while an output enable input (OE) provides fast memory access. 
The TC551 001 APL is suitable for use in microprocessor systems where high speed, low power, and battery backup are required. 
The TC551 001 APL -(LT) has an operating temperature range of -20 - 70DC so it is suitable for use in low temperature applications. 

The TC551 001 APL is offered in a standard dual-in-line 32-pin plastic package, a small outline plastic package, and a thin small 
outline plastic package (forward type, reverse type). 

Features 

• Low power dissipation: 

• Standby current: 

• Single 5V power supply 

• Access time (max.) 

27.5mW/MHz (typ.) 

100~(max.) 

TC551001APl/AFl/AFTL/ATRl 

-70(LT) -85(lT) -10(lT) 

Access Time 70ns 85ns 100ns 

CE1 Access Time 70ns 85ns 100ns 

CE2 Access Time 70ns 85ns 100ns 

OE Access Time 35ns 45ns 50ns 

• Power down feature: CE1, CE2 

• Data retention supply voltage: 2.0 - 5.5V 

• Wide operating temperature: -20 - ?ODC 

• Inputs and outputs TIL compatible 

• Package TC551001APL: DIP32-P-600 

TC551 001 AFL : SOP32 -P-525 
TC551001AFTL : TSOP32-P-0820 

Pin Names 
TC551 001 ATRL : TSOP32-P-0820A 

AO - A16 Address Inputs 

RIW ReadIWrite Control Input 

OE Output Enable Input 

CE1, CE2 Chip Enable Inputs 

1/01 - 1/08 Data Input/Output 

Voo Power (+5V) 

GND Ground 

NC No Connection 

PIN NO. 1 2 3 4 5 6 7 

PIN NAME A11 Ag As A13 RIW CE2 A15 

PIN NO. 17 18 19 20 21 22 23 

PIN NAME A3 A2 A1 Ao 1/01 1/02 1/03 

8 9 10 11 12 

Voo NC A16 A14 A12 

24 25 26 27 28 

GND 1/04 1/05 1/06 1/07 

TOSHIBA AMERICA ELECTRONIC COMPONENTS, INC. 

13 14 15 16 

A7 A6 A5 A4 

29 30 31 32 

1/08 CE1 A10 OE 
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TC551 001 APU AFU AFTU ATRL-70/8511 O(L T) Static RAM 

Block Diagram 

A7 
AS 
A9 MEMORY CELL 

ARRAY 
512 x64x32 

(1048576) 

~VDD 

~GND 

All 
A12 
A13 
A14 
A1S 
A16 

1/01 

1/08 

Mo-----=~ 

RlWo----....... t--ot 

t 
CE 

AO A 1 A2 A3 A4 AS A6 A 1 0 

Wo---.... )-oo4o---~CE 

CE2 

Operating Mode 

~N MODE CE1 CE2 

Read L H 

Write· L H 

Output Deselect L H 

H * 
Standby 

* L 

* H orL 

Maximum Ratings 

SYMBOL ITEM 

Voo Power Supply Voltage 

VIN Input Voltage 

VI/a Input and Output Voltage 

Po Power Dissipation 

TSOLOER Soldering Temperature • Time 

TSTRG Storage Temperature 

TOPR Operating Temperature 

* -3.0V with a pulse width of 50ns 
** SOP 

OE R/W 1/01 -1/08 

L H DOUT 

* L DIN 

H H High-Z 

* * High-Z 

* * High-Z 

RATING UNIT 

-0.3 - 7.0 V 

-0.3* - 7.0 V 

-0.5 - Voo + 0.5 V 

1.0/0.6** W 

260· 10 °C· sec 

-55 - 150 °C 
-20 - 70 °C 

POWER 

1000 

1000 

1000 

loos 

loos 
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Static RAM TC551 001 APUAFU AFTU ATRl-70/85/1 O(l T) 

DC Recommended Operating Conditions 

SYMBOL PARAMETER MIN. TYP. MAX. UNIT 

Voo Power Supply Voltage 4.5 5.0 5.5 

VIH Input High Voltage 2.4 - Voo + 0.3 
V 

VIL Input Low Voltage -0.3 - 0.6 

VOH Data Retention Supply Voltage 2.0 - 5.5 

DC Characteristics (Ta = -20 - 70°C, Voo = 5V±10%) 

SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX. UNIT 

III Input Leakage Current VIN = 0 - Voo - - ±1.0 ~A 

ILO Output Leakage Current 
CE1 = VIH or CE2 = VIL or RIW = VIL or 

- - ±1.0 ~A 
OE = VIH, VOUT = 0 - Voo 

10H Output High Current VOH = 2.4V -1.0 - - mA 

10L Output Low Current VOL = O.4V 4.0 - - mA 

CE1 = VIL and CE2 = VIH Min. - - 70 

10001 
and RIW = VIH, 

tcycle lOUT = OmA 1~s - - 20 
Other Inputs = VIHNIL 

Operating Current CE1 = 0.2V and Min. - - 60 mA 
CE2 = Voo - 0.2V 

10002 
RIW = Voo - 0.2V 

tcycle lOUT = OmA 1~s - - 10 
Other Inputs 

= Voo - 0.2V/0.2V 

10081 CE1 = VIH or CE2 = VIL - - 3 mA 

Standby Current CE1 = Voo - 0.2V or Ta = -20 - 70°C - - 100 
1
0082

(1) CE2 = 0.2V ~A 
Voo = 2.0V - 5.5V Ta = 25°C - 2 -

Note (1): If CE1 ~ VDD - 0.2V, the specified limits are guaranteed under the condition CE2 ~ VDD - 0.2V or CE2 ~ 0.2V. 

Capacitance* (Ta = 25°C, f = 1 MHz) 

SYMBOL PARAMETER TEST CONDITION MAX. UNIT 

CIN Input Capacitance VIN = GND 10 

COUT Output Capacitance VouT=GND 10 
pF 

'This parameter is periodically sampled and is not 100% tested. 
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TC551 001 APU AFU AFTU ATRl-70/85/1 O(l T) Static RAM 

AC Characteristics (Ta = -20 .... 70°C, Voo = 5V±10%) 

Read Cycle 

TC551001APL/AFL/AFTL/ATRL 

SYMBOL PARAMETER -70(LT) -85(LT) -10(LT) UNIT 

MIN. MAX. MIN. MAX. MIN. MAX. 

tRC Read Cycle Time 70 - 85 - 100 -

tAcc Address Access Time - 70 - 85 - 100 

tC01 CE1 Access Time - 70 - 85 - 100 

tC02 CE2 Access Time - 70 - 85 - 100 

tOE Output Enable to Output in Valid - 35 - 45 - 50 
ns 

tCOE Chip Enable (CE1, CE2) to Output in Low-Z 5 - 5 - 5 -

tOEE Output Enable to Output in Low-Z 0 - 0 - 0 -

too Chip Enable (CE1, CE2) to Output in High-Z - 25 - 30 - 35 

tooo Output Enable to Output in High-Z - 25 - 30 - 35 

tOH Output Data Hold Time 10 - 10 - 10 -

Write Cycle 

TC551 001 APL/AFL/AFTL/ATRL 

SYMBOL PARAMETER -70(LT) -85(LT) -10(LT) UNIT 

MIN. MAX. MIN. MAX. MIN. MAX. 

twe Write Cycle Time 70 - 85 - 100 -
twp Write Pulse Width 50 - 60 - 60 -

tew Chip Selection to End of Write 60 - 75 - 80 -

tAS Address Setup Time 0 - 0 - 0 -

tWR Write Recovery Time 0 - 0 - 0 - ns 

to ow RIW to Output in High-Z - 25 - 30 - 35 

tOEW RIW to Output in Low-Z 0 - 0 - 0 -

tos Data Setup Time 30 - 35 - 40 -

tOH Data Hold Time 0 - 0 - 0 -

AC Test Conditions 

Input Pulse Levels 2.6V/0.4V 

Input Pulse Rise and Fall Time 5ns 

Input Timing Measurement Reference Levels 1.5V 

Output Timing Measurement Reference Levels 1.5V 

Output Load 1 TTL Gate and CL = 100pF 
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Timing Waveforms 

Read Cycle (1) 

ADDRESSES 

DOUT ------4------;c:; 

Write Cycle 1 (4) (RIW Controlled Write) 

ADDRESSES 

Static RAM TC551001APUAFUAFTUATRL-70/85/10(LT) 

OUTPUT DATA VALID 

twc 

twp tWR 

DATA STABLE 

TOSHIBA AMERICA ELECTRONIC COMPONENTS, INC. A-87 



TC551001APUAFUAFTUATRL-70/85/10(LT) Static RAM 

Write Cycle 2 (4) (CE1 Controlled Write) 

twc 

ADDRESSES 

PJW 

eE2 

m 

Dour 

tos tOH 

Write Cycle 3 (4) (CE2 Controlled Write) 
twc 

ADDRESSES 

PJW 

eE2 tcw 

tcw 
m 

toow 

DOUT 

tos tOH 

OIN DATA STABLE 
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Static RAM TC551 001 APU AFUAFTU ATRL-70/85/10(L T) 

Notes: 
1. RJW is high for read cycles. 

2. If the CE1 low transition or CE2 high transition occurs coincident with or after the RNJ low transition, outputs remain in 
a high impedance state. 

3. If the CE1 high transition or CE2 low transition occurs coincident with or prior to the RNJ high transition, outputs 
remain in a high impedance state. 

4. If OE is high during a write cycle, the outputs are in a high impedance state during this period. 

5. The I/O may be in the output state during this time; therefore input signals of opposite phase must not be applied. 
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TC551 001 APU AFU AFTU ATRL-70/85/1 O(L T) Static RAM 

Data Retention Characteristics (Ta = -20 - 70°C) 

SYMBOL PARAMETER MIN. TYP. MAX. UNIT 

VOH Data Retention Supply Voltage 2.0 - 5.5 V 

I VOH = 3.0V - - 50 
IOOS2 Standby Current 

I VOH = 5.5V 100 
~ - -

tCOR Chip Deselect to Data Retention Mode 0 - - ns 

tR Recovery Time 5 - - ms 

CE1 Controlled Data Retention Mode (1) 

VOD DATA RETENTION MODE 

VOD- O.2V 

GND 

CE2 Controlled Data Retention Mode (3) 

VOD DATA RETENTION MODE 

4.SV 

2V 

GND 

Notes: 
1. In the CE1 controlled data retention mode, minimum standby current is achieved under the condition CE2:5; O.2V or 

CE2 ::::: Voo - O.2V. 

A-90 

2. If the V1H of CE1 is 2.4V in operation, during the period that the Voo voltage is going down from 4.5V to 2.6\/, IODS1 
current flows. 

3. In the CE2 controlled data retention mode, minimum standby current is achieved under the condition CE2 :5; O.2V. 
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TOSHIBA 

TC55100lAPL/ AFL/ AFIL/ ATRL-70L/85L/10L(L1) 
SILICON GATE CMOS 

131,072 WORD x 8 BIT STATIC RAM 

Description 
The TC551 001APL is a 1,048,576 bit CMOS static random access memory organized as 131,072 words by 8 bits and operated 
from a single 5V power supply. Advanced circuit techniques provide both high speed and low power features with an operating cur­
rent of 5mAlMHz (typ.) and a minimum cycle time of 70ns. When CE1 is a logical high, or CE2 is low, the device is placed in a low 
power standby mode in which the standby current is 2~ typically. The TC551 001 APL has three control inputs. Chip enable inputs 
(CE1, CE2) allow for device selection and data retention control, while an output enable input (OE) provides fast memory access. 
The TC551001APL is suitable for use in microprocessor systems where high speed, low power, and battery backup are required. 
The TC551 001 APL-L(LT) has an operating temperature range of -20 - 7etC so it is suitable for use in low temperature applications. 

The TC551 001APL is offered in a standard dual-in-line 32-pin plastic package, a small outline plastic package, and a thin small 
outline plastic package (forward type, reverse type). 

Features Pin Connection (Top View) 

• Low power dissipation: 

• Standby current: 

27.5mW/MHz (typ.) 

4~ (max.) at Ta = 25°C 

• Single 5V power supply 

• Access time (max.) 

Te551 001 APL/AFL/AFTL/ATRL 

-70L(LT) -85l(lT) -10l(lT) 

Access Time 70ns 85ns 100ns 

CE1 Access Time 70ns 85ns 100ns 

CE2 Access Time 70ns 85ns 100ns 

DE Access Time 35ns 45ns SOns 

• Power down feature: CE1, CE2 

• Data retention supply voltage: 2.0 - 5.5V 

• Wide operating temperature: 

• Inputs and outputs TIL compatible 

• Package TC551001APL: DIP32-P-600 

TC551001AFL : SOP32-P-525 

NC 
A16 
A14 
A12 
A7 
A6 
AS 
A4 
A3 
A2 
A1 
AO 

1/01 
1/02 
1/03 
GND 

TC551 001 AFTL : TSOP32-P-0820 

Pin Names TC551001ATRL : TSOP32-P-0820A 

AO - A16 Address Inputs 

RIW ReadlWrite Control Input 

OE Output Enable Input 

CE1, CE2 Chip Enable Inputs 

1/01 - 1/08 Data Input/Output 

Voo Power (+5V) 

GND Ground 

NC No Connection 

PINNO. 1 2 3 4 5 6 7 8 

PIN NAME A11 Ag As A13 RIW CE2 A1S Voo 

PIN NO. 17 18 19 20 21 22 23 24 

PIN NAME A3 A2 A1 Ao 1/01 1/02 1/03 GND 

Voo 
A1S 
CE2 
RI'N 
A13 
A8 
A9 

A11 
M 
A10 
tEl" 
1/08 
1/07 
1/06 
1/05 
1/04 

9 10 11 

NC A16 A14 

25 26 27 

1/04 1/05 1/06 

o 32 PIN TSOP 

(forward type) (reverse type) 

16 16 

17 32 32 17 

12 13 14 15 16 

A12 A7 A6 As A4 

28 29 30 31 32 

1/07 1/08 CE1 A10 DE 
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TC551 001 APLI AFLI AFTLI ATRL-70Ll85L11 OL(L T) Static RAM 

Block Diagram 

A7 
A8 
A9 

All 
A12 
A13 
A14 
A15 
A16 

1/01 

1/08 

m: 0-----=:::11 

RANO----------------~4_~ 

MEMORY CELL 
ARRAY 

512 x 64x32 
(1048576) 

SENSE AMP. 

t 
CE 

AO A 1 A2 A3 A4 AS A6 A 1 0 

Wo-----4 )-4----~CE 

CE2 

Operating Mode 

~N MODE CE1 CE2 

Read L H 

Write L H 

Output Deselect L H 

H * 
Standby 

* L 

* H or L 

Maximum Ratings 

SYMBOL ITEM 

Voo Power Supply Voltage 

VIN Input Voltage 

VI/O Input and Output Voltage 

Po Power Dissipation 

TSOLOER Soldering Temperature· Time 

TSTRG Storage Temperature 

TOPR Operating Temperature 

* -3.0V with a pulse width of 50ns 
** SOP 

OE R/W 1/01 -1/08 

L H DOUT 

* L DIN 

H H High-Z 

* * High-Z 

* * High-Z 

RATING UNIT 

-0.3 - 7.0 V 

-0.3* - 7.0 V 

-0.5 - Voo + 0.5 V 

1.0/0.6** W 

260·10 °C· sec 

-55 - 150 °C 

-20 - 70 °C 

-+-0 VOO 

-+-0 GND 

POWER 

1000 

1000 

1000 

loos 

10DS 
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Static RAM TC551 001 APLI AFLI AFTLI ATRL-70L/85L/1 OL(L T) 

DC Recommended Operating Conditions 

SYMBOL PARAMETER MIN. TYP. MAX. UNIT 

Voo Power Supply Voltage 4.5 5.0 5.5 

VIH Input High Voltage 204 - Voo + 0.3 
V 

VIL Input Low Voltage -0.3 - 0.6 

VOH Data Retention Supply Voltage 2.0 - 5.5 

DC Characteristics (Ta = -20 - 70°C, Voo = 5V±10%) 

SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX. UNIT 

III Input Leakage Current VIN = a - Voo - - ±1.0 j.tA 

ILO Output Leakage Current 
CE1 = VIH or CE2 = VIL or RIW = VIL or - - ±1.0 j.tA 
OE = VIH, Your = a - Voo 

10H Output High Current VOH = 2AV -1.0 - - mA 

10L Output Low Current VOL = OAV 4.0 - - mA 

CE1 = VIL and CE2 = VIH Min. - - 70 

10001 
and RIW = VIH, 

tcycle lour = OmA 1!ls - - 20 
Other Inputs = VIHIVIL 

Operating Current CE1 = 0.2V and Min. - - 60 mA 
CE2 = Voo - 0.2V 

10002 
R/W = Voo - 0.2V 

tcycle lour = OmA 1!ls - - 10 
Other Inputs 

= Voo - 0.2V/O.2V 

10081 CEf = VIH or CE2 = VIL - - 3 mA 

Standby Current CEf = Voo - 0.2V or Ta = -20 - 70°C - - 30 
1
0082

(1) CE2 = 0.2V j.tA 
Voo = 2.0V - 5.5V Ta = 25°C - 2 4 

Note (1): If CE1 ~ VDD - 0.2V, the specified limits are guaranteed under the condition CE2 ;::: Voo - 0.2V or CE2 ~ 0.2V. 

Capacitance* (Ta = 25°C, f = 1 MHz) 

SYMBOL PARAMETER TEST CONDITION MAX. UNIT 

CIN Input Capacitance VIN = GND 10 

Cour Output Capacitance Vour= GND 10 
pF 

*This parameter is periodically sampled and is not 100% tested. 

TOSHIBA AMERICA ELECTRONIC COMPONENTS, INC. A-93 



TC551 001 APL/ AFL/ AFTL/ ATR L-70L/85 LI1 OL(L T) Static RAM 

AC Characteristics (Ta = -20 - 70°C, Voo = 5V±10%) 

Read Cycle 

TC551 001 APL/AFL/AFTL/ATRL 

SYMBOL PARAMETER -7DL{LT) -85L{LT) -1DL{LT) UNIT 

MIN. MAX. MIN. MAX. MIN. MAX. 

tRC Read Cycle Time 70 - 85 - 100 -

tACC Address Access Time - 70 - 85 - 100 

tC01 CE1 Access Time - 70 - 85 - 100 

tC02 CE2 Access Time - 70 - 85 - 100 

tOE Output Enable to Output in Valid - 35 - 45 - 50 

Chip Enable (GET, CE2) to Output in Low-Z 
ns 

tCOE 5 - 5 - 5 -
tOEE Output Enable to Output in Low-Z 0 - 0 - 0 -

too Chip Enable (GET, CE2) to Output in High-Z - 25 - 30 - 35 

tO~~ Output Enable to Output in High-Z - 25 - 30 - 35 

tOH Output Data Hold Time 10 - 10 - 10 -

Write Cycle 

TC551 001 APL/AFL/AFTL/ATRL 

SYMBOL PARAMETER -7DL(LT) -85L(LT) -1DL{LT) UNIT 

MIN. MAX. MIN. MAX. MIN. MAX. 

twc Write Cycle Time 70 - 85 - 100 -

twp Write Pulse Width 50 - 60 - 60 -

tcw Chip Selection to End of Write 60 - 75 - 80 -

tAS Address Setup Time 0 - 0 - 0 -

tWR Write Recovery Time 0 - 0 - 0 - ns 

toow RIW to Output in High-Z - 25 - 30 - 35 

tOEW RIW to Output in Low-Z 0 - 0 - 0 -
tos Data Setup Time 30 - 35 - 40 -
tOH Data Hold Time 0 - 0 - 0 -

AC Test Conditions 

Input Pulse Levels 2.6V/0.4V 

Input Pulse Rise and Fall Time 5ns 

Input Timing Measurement Reference Levels 1.5V 

Output Timing Measurement Reference Levels 1.5V 

Output Load 1 TTL Gate and CL = 1 OOpF 
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Timing Waveforms 

Read Cycle (1) 

ADDRESSES 

CE2 

Dour -------t------iC! 

Write Cycle 1 (4) (R/W Controlled Write) 

ADDRESSES 

RJW 

CE2 

m 

DOUT 

Static RAM TC551 001 APL/ AFL/ AFTLI ATRL-70L/85L/1 OL(L T) 

twc 

twp tWR 

DATA STABLE 
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TC551 001 APLI AFLI AFTLI ATR L-70Ll85 L/1 OL(L T) Static RAM 

Write Cycle 2 (4) (CE1 Controlled Write) 

twc 

ADDRESSES 

twp 

eE2 

tcw 
m 

toow 

DOUT 

tos tOH 

DATA STABLE 

Write Cycle 3 (4) (CE2 Controlled Write) 

twc 

ADDRESSES 

twp 

eE2 

m 

toow 

DOUT 

tos tOH 

DATA STABLE 
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Static RAM TC551 001 APLI AFL/ AFTLI ATRL-70L/85L/1 OL(L T) 

Notes: 
1 . RIW is high for read cycles. 

2. If the CE1 low transition or CE2 high transition occurs coincident with or after the RIW low transition, outputs remain in 

a high impedance state. 

3. If the CE1 high transition or CE2 low transition occurs coincident with or prior to the RIW high transition, outputs 

remain in a high impedance state. 

4. If OE is high during a write cycle, the outputs are in a high impedance state during this period. 

5. The I/O may be in the output state during this time; therefore input signals of opposite phase must not be applied. 
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TC551 001 APU AFLI AFTLI ATRL-70U85U1 OL(L T) Static RAM 

Data Retention Characteristics (Ta = -20 - 70"C) 

SYMBOL PARAMETER MIN. TYP. MAX. UNIT 

VOH Data Retention Supply Voltage 2.0 - 5.5 V 

I VOH = 3.0V - - 15* 
IOOS2 Standby Current I VOH = 5.5V 30 

~ - -

tCOA Chip Deselect to Data Retention· Mode 0 - - ns 

tA Recovery Time 5 - - ms 

* 3J.lA (max.) Ta = -20 - 40°C 

CE1 Controlled Data Retention Mode (1) 

Voo DATA RETENTION MODE 

VOD-O.2V 

GND -------------------------------------------------------------------

CE2 Controlled Data Retention Mode (3) 

DATA RETENTION MODE 

O.2V 

GNO 

Notes: 

A-98 

1. In the CE1 controlled data retention mode, minimum standby current is achieved under the condition CE2 ~ O.2V or 
CE2 :2: Voo - O.2V 

2. If the V1H of CE1 is 2.4V in operation, during the period that the Voo voltage is going down from 4.5V to 2.6V, IOOS1 
current flows. 

3. In the CE2 controlled data retention mode, minimum standby current is achieved under the condition CE2 ~ O.2V 
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TOSHIBA 

TC55100lAPL/ AFL/ AFlL/ ATRL-70L/85L/10L(LV) 
SILICON GATE CMOS 

131,072 WORD x 8 BIT STATIC RAM 

Description 
The TC551 001APL is a 1,048,576 bit CMOS static random access memory organized as 131,072 words by 8 bits and operated 
from a single 5V power supply. Advanced circuit techniques provide both high speed and low power features with an operating cur­
rent of 5mAlMHz (typ.) and a minimum cycle time of 70ns. When CE1 is a logical high, or CE2 is low, the device is placed in a low 
power standby mode in which the standby current is 2~ typically. The TC551 001APL has three control inputs. Chip enable inputs 
(CE1, CE2) allow for device selection and data retention control, while an output enable input (OE) provides fast memory access. 
The TC551 001 APL is suitable for use in microprocessor systems where high speed, low power, and battery backup are required. 
The TC551 001 APL -L(LV) operates and is characterized at both 3 and 5 volts. 

The TC551 001 APL is offered in a standard dual-in-line 32-pin plastic package, a small outline plastic package, and a thin small 
outline plastic package (forward type, reverse type). 

Features Pin Connection (Top View) 

• Low power dissipation: 

• Standby current: 

• Single 5V power supply 

• Access time (max.) 

27.5mW/MHz (typ.) 

4~ (max.) at Ta = 25°C 

TC551 001 APL/AFL/AFTL/ATRL 

-70L(LV) -85L(LV) -10L(LV) 

Access Time 70ns 85ns 100ns 

CE1 Access Time 70ns 85ns 100ns 

CE2 Access Time 70ns 85ns 100ns 

C5E Access Time 35ns 45ns 50ns 

• Power down feature: CE1, CE2 

• Data retention supply voltage: 2.0 - 5.5V 

• Inputs and outputs TIL compatible 

• Package TC551 001 APL : DIP32-P-600 

: SOP32-P-525 

NC 
A16 
A14 
A12 
A7 
A6 
AS 
A4 
A3 
A2 
Al 
AO 

1/01 
1102 
1/03 
GND 

TC551001AFL 
TC551 001 AFTL 
TC551001ATRL 

: TSOP32-P-0820 
: TSOP32-P-0820A 

Pin Names 

AO - A16 Address Inputs 

RIW ReadlWrite Control Input 

OE Output Enable Input 

CE1, CE2 Chip Enable Inputs 

1/01 - 1/08 Data Input/Output 

Voo Power (+5V) 

GND Ground 

NC No Connection 

PIN NO. 1 2 3 4 5 6 7 

PIN NAME A11 Ag As A13 RIW CE2 A15 

PIN NO. 17 18 19 20 21 22 23 

PIN NAME A3 A2 A1 Ao 1/01 1/02 1/03 

Voo 
A1S 
CE2 
RIW 
At3 
AS 
A9 
All 
M 
Al0 
m 
1/08 
1/07 
1/06 
1/05 
1/04 

8 9 10 11 

Voo NC A16 A14 

24 25 26 27 

GND 1/04 1/05 1/06 

032 PIN TSOP 
(forward type) (reverse type) 

t6 16 

17 32 32 ,., 

12 13 14 15 16 

A12 A7 A6 A5 A4 

28 29 30 31 32 

1/07 1/08 CE1 AlO OE 

TOSHIBA AMERICA ELECTRONIC COMPONENTS, INC. A-99 



TC551 001 APUAFUAFTUATR L-70U85U1 OL(LV) Static RAM 

Block Diagram 

CE 
r-------------~ 

1/01 

1/08 

(Jt 

fVW 0----..... 1--0( 

MEMORY CELL 
ARRAY 

512 x64x32 
(1048576) 

m o--~~-)-l-__ --.. CE 

Operating Mode 

~ MODE CE1 CE2 

Read L H 

Write L H 

Output Deselect L H 

H * 
Standby 

* L 

* H orL 

Maximum Ratings 

SYMBOL ITEM 

Voo Power Supply Voltage 

VIN Input Voltage 

VI/O Input and Output Voltage 

Po Power Dissipation 

TSOLOER Soldering Temperature • Time 

TSTRG Storage Temperature 

TOPR Operating Temperature 

* -3.0V with a pulse width of 50ns 
** SOP 

OE R/W 

L H 

* L 

H H 

* * 

* * 

RATING 

-0.3 - 7.0 

-0.3* - 7.0 

-0.5 - Voo + 0.5 

1.0/0.6** 

260· 10 

-55 - 150 

0-70 

-+-0 VDD 

-+-0 GND 

1/01 -1/08 POWER 

DOUT 1000 

DIN 1000 

High-Z 1000 

High-Z loos 

High-Z loos 

UNIT 

V 

V 

V 

W 

°C· sec 

°C 

°C 
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Static RAM TC551 001 APLJ AFLJ AFTLJ ATRl-70LJ85LJ1 Ol(l V) 

DC Recommended Operating Conditions 

SYMBOL PARAMETER MIN. TYP. MAX. UNIT 

VDD Power Supply Voltage 4.5 5.0 5.5 

VIH Input High Voltage 2.2 - Voo + 0.3 
V 

VIL Input Low Voltage -0.3 - 0.8 

VOH Data Retention Supply Voltage 2.0 - 5.5 

DC Characteristics (Ta = 0 - 70°C, Voo = 5V±10%) 

SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX. UNIT 

III Input Leakage Current VIN = 0 - Voo - - ±1.0 ~A 

ILO Output Leakage Current 
CE1 = VIH or CE2 = VIL or RIW = VIL or 

- - ±1.0 ~A 
OE = VIH, VOUT = 0 - Voo 

10H Output High Current VOH = 2.4V -1.0 - - rnA 

10L Output Low Current VOL = O.4V 4.0 - - rnA 

CE1 = VIL and CE2 =VIH Min. - - 70 

10001 
and RIW = VIH, 

tcycle lOUT = OmA 1~s - - 20 
Other Inputs = VIHNIL 

Operating Current CE1 = O.2V and Min. - - 60 mA 
CE2 = Voo - 0.2V 

10002 
RIW = Voo - 0.2V 

tcycle 
lOUT = OmA 1~s - - 10 
Other Inputs 

= Voo - 0.2V/0.2V 

10081 CE1 = VIH or CE2 = VIL - - 3 mA 

Standby Current CE1 = Voo - 0.2V or Ta = 0 - 70°C - - 30 
1
0082

(1) CE2 = 0.2V ~A 
Voo = 2.0V - 5.5V Ta = 25°C - 2 4 

Note (1): If CE1 ;:: VDD - 0.2V, the specified limits are guaranteed under the condition CE2 ;:: VDD - 0.2V or CE2 :s; 0.2V. 

Capacitance* (Ta = 25°C, f = 1 MHz) 

SYMBOL PARAMETER TEST CONDITION MAX. UNIT 

CIN Input Capacitance VIN = GND 10 

COUT Output Capacitance VOUT = GND 10 
pF 

*This parameter is periodically sampled and is not 100% tested. 
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TC551 001 APUAFUAFTUATRL-70U85U1 Ol(LV) Static RAM 

AC Characteristics (Ta = 0 .... 70°C, Voo = 5V±10%) 

Read Cycle 

TC551 001 APl/AFl/AFTL/ATRl 

SYMBOL PARAMETER -70l(lV) -85l(lV) -10l(lV) UNIT 

MIN. MAX. MIN. MAX. MIN. MAX. 

tRC Read Cycle Time 70 - 85 - 100 -

tACC Address Access Time - 70 - 85 - 100 

tC01 CE1 Access Time - 70 - 85 - 100 

tC02 CE2 Access Time - 70 - 85 - 100 

tOE Output Enable to Output in Valid - 35 - 45 - 50 
ns 

tCOE Chip Enable (CE1, CE2) to Output in Low-Z 10 - 10 - 10 -

tOEE Output Enable to Output in Low-Z 5 - 5 - 5 -

too Chip Enable (CE1, CE2) to Output in High-Z - 25 - 30 - 35 

to DO Output Enable to Output in High-Z - 25 - 30 - 35 

tOH Output Data Hold Time 10 - 10 - 10 -

Write Cycle 

TC551 001 APl/AFl/AFTL/ATRl 

SYMBOL PARAMETER -70l(lV) -85l(lV) -10l(lV) UNIT 

MIN. MAX. MIN. MAX. MIN. MAX. 

twc Write Cycle Time 70 - 85 - 100 -
twp Write Pulse Width 50 - 60 - 60 -

tcw Chip Selection to End of Write 60 - 75 - 80 -

tAS Address Setup Time 0 - 0 - 0 -

tWR Write Recovery Time 0 - 0 - 0 - ns 

to ow RIW to Output in High-Z - 25 - 30 - 35 

tOEW RIW to Output in Low-Z 5 - 5 - 5 -

tos Data Setup Time 30 - 35 - 40 -

tOH Data Hold Time 0 - 0 - 0 -

AC Test Conditions 

Input Pulse Levels 2.4V/0.6V 

Input Pulse Rise and Fall Time 5ns 

Input Timing Measurement Reference Levels 1.5V 

Output Timing Measurement Reference Levels 1.5V 

Output Load 1 TTL Gate and CL = 100pF 
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Timing Waveforms 

Read Cycle (1) 

ADDRESSES 

DOUT 

Write Cycle 1 (4) (RIW Controlled Write) 

ADDRESSES 

R/W 

eE2 

m 

DOUT 

Static RAM TC551 001 APUAFUAFTUATRL-70U85U1 OL(LV) 

teo2 

teo, 

toe 

OUTPUT DATA VALID 

twc 

twp tWR 

DATA STABLE 

TOSHIBA AMERICA ELECTRONIC COMPONENTS, INC. A-103 



TC551001APUAFUAFTUATRL .. 70U85U10L(LV) Static RAM 

Write Cycle 2 (4) (CE1 Controlled Write) 

twc 

ADDRESSES 

PJW 

eE2 

m 

Dour 

tos tOH 

DATA STABLE 

Write Cycle 3 (4) (CE2 Controlled Write) 

twc 

ADDRESSES 

PJW 

eE2 

m 

DOUT 

tos tOH 

DATA STABLE 
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Static RAM TC551 001 APUAFUAFTUATRL-70U85U1 OL(LV) 

Notes: 
1. R/W is high for read cycles. 

2. If the CE1 low transition or CE2 high transition occurs coincident with or after the RNV low transition, outputs remain in 
a high impedance state. 

3. If the CE1 high transition or CE2 low transition occurs coincident with or prior to the RNV high transition, outputs 

remain in a high impedance state. 

4. If OE is high during a write cycle, the outputs are in a high impedance state during this period. 

5. The I/O may be in the output state during this time; therefore input signals of opposite phase must not be applied. 
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TC551001APUAFUAFTUATRL-70U85U10L(LV) Static RAM 

Data Retention Characteristics (Ta = 0 - 70"C) 

SYMBOL PARAMETER MIN. TYP. MAX. UNIT 

VOH Data Retention Supply Voltage 2.0 - 5.5 V 

I VOH = 3.0V - - 15* 
IOOS2 Standby Current l VOH = 5.5V 30 

IlA - -

tCOA Chip Deselect to Data Retention Mode 0 - - ns 

tA Recovery Time 5 - - ms 

• 31JA (max.) Ta == 0 - 40°C 

CE1 Controlled Data Retention Mode (1) 

Voo DATA RETENTION MODE 

Voo-O.2V 

GND 

CE2 Controlled Data Retention Mode (3) 

DATA RETENTION MODE 

O.2V 

GND -----------------------------------------------------------------

Notes: 

1. In the CE1 controlled data retention mode, minimum standby current is achieved under the condition CE2 ~ O.2V or 

CE2 ~ Voo - O.2V. 

2. If the V1H of CE1 is 2.2V in operation, during the period that the Voo voltage is going down from 4.5V to 2.4\1, IOOS1 
current flows. 

3. In the CE2 controlled data retention mode, minimum standby current is achieved under the condition CE2 ~ O.2V. 
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Static RAM TC551 001 APU AFU AFTU ATRL-70U85U10L(LV) 

3V Operation 

DC Recommended Operating Conditions 

SYMBOL PARAMETER MIN. TYP. MAX. UNIT 

Voo Power Supply Voltage 2.7 3.0 3.3 

VIH Input High Voltage Voo - 0.2 - Voo + 0.3 V 

VIL Input Low Voltage -0.3 - 0.2 

DC Characteristics (Ta = 0 - 70°C, Voo = 3V±10%) 

SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX. UNIT 

III Input Leakage Current VIN = 0 - Voo - - ±1.0 I-1A 

ILO Output Leakage Current 
CE1 = VIH or CE2 = VIL or RIW = VIL or - - ±1.0 I-1A 
OE = VIH, VOUT = 0 - Voo 

10H Output High Current VOH = Voo - 0.2V -0.1 - - mA 

10L Output Low Current VOL = 0.2V 0.1 - - mA 
CE1 = 0.2V Min. - - 20 

and CE2 = Voo - 0.2V 

10002 Operating Current 
RIW = Voo - 0.2V 

tcycle mA 
lOUT = OmA 11-1s - - 5 
Other Inputs = 

Voo - 0.2V/0.2V 

1
0082

(1) CE1 = Voo - 0.2V or Ta = 0 - 70°C - - 20 
Standby Current 

CE2 = 0.2V Ta = 25°C 1 2 
I-1A 

-

Note (1): If CE1 2: Voo - 0.2V, the specified limits are guaranteed under the condition CE2 2: Voo - 0.2V or CE2 ::::; 0.2V. 

Capacitance* (Ta = 25°C, f = 1 MHz) 

SYMBOL PARAMETER TEST CONDITION MAX. UNIT 

CIN Input Capacitance VIN = GND 10 

COUT Output Capacitance VOUT = GND 10 
pF 

*This parameter is periodically sampled and is not 100% tested. 
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TC551001APUAFUAFTUATRL-70U85U10L(LV) Static RAM 

3V Operation 

AC Characteristics (Ta = 0 ... 70°C, Voo = 3V±10%) 

Read Cycle 

SYMBOL PARAMETER MIN. MAX. UNIT 

tRc Read Cycle Time 150 -

tAcc Address Access Time - 150 

tC01 CE1 Access Time - 150 

tC02 CE2 Access Time - 150 

tOE Output Enable to Output in Valid - 75 
ns 

tCOE Chip Enable (CE1, CE2) to Output in Low-Z 10 -

tOEE Output Enable to Output in Low-Z 5 -

too Chip Enable (CE1, CE2) to Output in High-Z - 50 

tooo Output Enable to Output in High-Z - 50 

tOH Output Data Hold Time 10 -

Write Cycle 

SYMBOL PARAMETER MIN. MAX. UNIT 

twc Write Cycle Time 150 -

twp Write Pulse Width 100 -
tcw Chip Selection to End of Write 120 -

tAS Address Setup Time 0 -

tWR Write Recovery Time 0 - ns 

toow RfW to Output in High-Z - 50 

tOEW RfW to Output in Low-Z 5 -

tos Data Setup Time 60 -

tOH Data Hold Time 0 -

AC Test Conditions 

Input Pulse Levels Voo - 0.2V/0.2V 

Input Pulse Rise and Fall Time 5ns 

Input Timing Measurement Reference Levels 1.5V 

Output Timing Measurement Reference Levels 1.5V 

Output Load CL = 100pF 
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TOSHIBA 

TC55100 lAPI/ AFI/ AFTI/ ATRI-85/10 
SILICON GATE CMOS 

131,072 WORD x 8 BIT STATIC RAM 

Description 
The TC551 001 API is a 1,048,576 bit CMOS static random access memory organized as 131,072 words by 8 bits and operated 
from a single 5V power supply. Advanced circuit techniques provide both high speed and low power features with an operating cur­
rent of 5mNMHz (typ.) and a minimum cycle time of 85ns. When CE1 is a logical high, or CE2 is low, the device is placed in a low 
power standby mode in which the standby current is 2~ typically. The TC551 001 API has three control inputs. Chip enable inputs 
(CE1, CE2) allow for device selection and data retention control, while an output enable input (OE) provides fast memory access. 
The TC551 001 API is suitable for use in microprocessor systems where high speed, low power, and battery backup are required. 
The TC551 001 API has an operating temperature range of -40 - 85°C so it is suitable for use in wide operating temperature systems. 

The TC551 001API is offered in a standard dual-in-line 32-pin plastic package, a small outline plastic package, and a thin small 
outline plastic package (forward type, reverse type). 

Features Pin Connection (Top View) 

• Low power dissipation: 

• Standby current: 

• Single 5V power supply 

• Access time (max.) 

Access Time 

CE 1 Access Time 

CE2 Access Time 

OE Access Time 

27.5mW/MHz (typ.) 

200~ (max.) 

TC551 001 API/AFI! AFTI/ ATR I 

-85 -10 

85ns 100ns 

85ns 100ns 

85ns 100ns 

45ns 50ns 

• Power down feature: CE1, CE2 

• Data retention supply voltage: 2.0 - 5.5V 

• Inputs and outputs TIL compatible 

• Wide operating temperature: -40 - 85°C 

• Package TC551001API : DIP32-P-600 

: SOP32-P-525 

NC 

A16 
A14 
A12 
A7 
A6 
AS 
A4 
A3 
A2 
At 
AO 

1101 
1/02 
1/03 
GNO 

TC551 001 AFI 
TC551001AFTI 
TC551001ATRI 

: TSOP32-P-0820 

Pin Names 
: TSOP32-P-0820A 

AO - A16 Address Inputs 

R/w Read/Write Control Input 

OE Output Enable Input 

CE1, CE2 Chip Enable Inputs 

1/01 - 1/08 Data Input/Output 

VDD Power (+5V) 

GND Ground 

NC No Connection 

PIN NO. 1 2 3 4 5 6 7 8 

PIN NAME A11 Ag As A13 R/W CE2 A1S VDD 

PIN NO. 17 18 19 20 21 22 23 24 

PIN NAME A3 A2 A1 Ao 1/01 1/02 1/03 GND 

Voo 
A1S 
CE2 
RIW 
At3 
A8 
A9 

A11 
M 
AtO 
m 
1/08 
1/07 
1/06 
1/05 
1/04 

9 10 11 

NC A16 A14 

25 26 27 

1/04 1/05 1/06 

o 32 PIN TSOP 

(forward type) (reverse type) 

16 '6 

17 32 32 11 

12 13 14 15 16 

A12 A7 ~ As A4 

28 29 30 31 32 

1/07 1/08 CE1 AlO OE 
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TC551 001 API/AFIIAFTI/ATRI-85/1 0 

Block Diagram 

A7 
AS 
A9 

All 
A12 
A13 
A14 
A1S 
A16 

1/01 

1/08 

at o------===r 
RANo----------------~~~ 

Static RAM 

MEMORY CELL 
ARRAY 

512x64x32 
(1048576) 

SENSE AMP. 

t 
CE 

AD A 1 A2 A3 A4 AS A6 A 10 

mo-----t ~-----...CE 

CE2 

Operating Mode 

~N MODE CE1 CE2 

Read L H 

Write L H 

Output Deselect L H 

H * 
Standby 

* L 

* H orL 

Maximum Ratings 

SYMBOL ITEM 

VDD Power Supply Voltage 

VIN Input Voltage 

V I/O Input and Output Voltage 

PD Power Dissipation 

TSOLDER Soldering Temperature • Time 

TSTRG Storage Temperature 

TOPR Operating Temperature 

* -3.0V with a pulse width of 50ns 
** SOP 

OE R/W 1/01 -1/08 

L H DOUT 

* L DIN 

H H High-Z 

* * High-Z 

* * High-Z 

RATING UNIT 

-0.3 - 7.0 V 

-0.3* - 7.0 V 

-0.5 - VDD + 0.5 V 

1.0/0.6** W 

260· 10 °C· sec 

-55 - 150 °C 

-40 - 85 °C 

...-0 Voo 

...-0 GND 

POWER 

IDDO 

IDDO 

IDDO 

IDDS 

IDDS 

A-110 TOSHIBA AMERICA ELECTRONIC COMPONENTS, INC. 



Static RAM TC551 001 API! AFI! AFTI! ATRI-85!10 

DC Recommended Operating Conditions 

SYMBOL PARAMETER MIN. TYP. MAX. UNIT 

Voo Power Supply Voltage 4.5 5.0 5.5 

VIH Input High Voltage 2.4 - Voo + 0.3 
V 

VIL Input Low Voltage -0.3 - 0.6 

VOH Data Retention Supply Voltage 2.0 - 5.5 

DC Characteristics (Ta = -40 - 85°C, Voo = 5V±10%) 

SYMBOL PARAMETE~ TEST CONDITION MIN. TYP. MAX. UNIT 

III Input Leakage Current VIN = 0 - Voo - - ±1.0 j.lA 

ILO Output Leakage Current 
CE1 = VIH or CE2 = VIL or RIW = VIL or - - ±1.0 j.lA 
OE = VIH, VOUT = 0 - Voo 

10H Output High Current VOH = 2.4V -1.0 - - mA 

10L Output Low Current VOL = O.4V 4.0 - - mA 

CE1 = VIL and CE2 = VIH Min. - - 70 

10001 
and RIW = VIH, 

teyele lOUT = OmA 1j.ls - - 20 
Other Inputs = VIHNIL 

Operating Current CE1 = 0.2V and Min. - - 60 mA 
CE2 = Voo - 0.2V 

10002 
RIW = Voo - 0.2V 

teyele lOUT = OmA 1j.ls - - 10 
Other Inputs 

= Voo - 0.2V/0.2V 

10081 CE1 = VIH or CE2 = VIL - - 3 mA 

Standby Current CE1 = Voo - 0.2V or Ta = -40 - 85°C - - 200 
1
0082

(1) CE2 = 0.2V j.lA 
Voo = 2.0V - 5.5V Ta = 25°C - 2 -

Note (1): If CE1 ;::: Voo - 0.2V, the specified limits are guaranteed under the condition CE2 ;::: Voo - 0.2V or CE2 :s; 0.2V. 

Capacitance* (Ta = 25°C, f = 1 MHz) 

SYMBOL PARAMETER TEST CONDITION MAX. UNIT 

CIN Input Capacitance VIN = GND 10 

COUT Output Capacitance VOUT = GND 10 
pF 

*This parameter is periodically sampled and is not 100% tested. 
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TC551001 API/AFI/AFTI/ATRI-85/10 Static RAM 

AC Characteristics (Ta = -40 - 8SoC, Voo = SV±10%) 

Read Cycle 

TC551 001 API/AFI/AFTI/ATRI 

SYMBOL PARAMETER -85 -10 UNIT 

MIN. MAX. MIN. MAX. 

tRC Read Cycle Time 85 - 100 -
tAcc Address Access Time - 85 - 100 

tC01 CE1 Access Time - 85 - 100 

tC02 CE2 Access Time - 85 - 100 

tOE Output Enable to Output in Valid - 45 - 50 
ns 

tCOE Chip Enable (CE1 , CE2) to Output in Low-Z 5 - 5 -

tOEE Output Enable to Output in Low-Z 0 - 0 -
tOD Chip Enable (CE1, CE2) to Output in High-Z - 35 - 40 

tODO Output Enable to Output in High-Z - 35 - 40 

tOH Output Data Hold Time 10 - 10 -

Write Cycle 

TC551 001 API/AFI/AFTI/ATRI 

SYMBOL PARAMETER -85 -10 UNIT 

MIN. MAX. MIN. MAX. 

twc Write Cycle Time 85 - 100 -

twp Write Pulse Width 60 - 60 -

tcw Chip Selection to End of Write 75 - 80 -

tAs Address Setup Time 0 - 0 -

tWR Write Recovery Time 0 - 0 - ns 

tODW RIW to Output in High-Z - 35 - 40 

tOEw RIW to Output in Low-Z 0 - 0 -

tDS Data Setup Time 35 - 40 -

tDH Data Hold Time 0 - 0 -

AC Test Conditions 

Input Pulse Levels 2.6V/0.4V 

Input Pulse Rise and Fall Time 5ns 

Input Timing Measurement Reference Levels 1.5V 

Output Timing Measurement Reference Levels 1.5V 

Output Load 1 TTL Gate and CL = 100pF 
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Timing Waveforms 

Read Cycle (1) 

ADDRESSES 

Static RAM TC551 001 API/AFI/AFTI/ATRI-85/1 0 

OUTPUT DATA VALID 

Write Cycle 1 (4) (RIW Controlled Write) 

twc 

ADDRESSES 

twp tWR 

RIW 

eE2 

rn 

OOUT 

OIN DATA STABLE 
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TC551 001 API/AFII AFTII ATRI-85/1 0 Static RAM 

Write Cycle 2 (4) (CE1 Controlled Write) 

twc 

ADDRESSES 

twp 

RIW 

eE2 

tcw 

toow 

DOUT 

tos tOH 

DATA STABLE 

Write Cycle 3 (4) (CE2 Controlled Write) 

twc 

ADDRESSES 

R/W 

eE2 tcw 

m 
toow 

DOUT 

tos tOH 

DATA STABLE 
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Static RAM TC551001 API/AFI/AFTI/ATRI-85/10 

Notes: 
1. RIW is high for read cycles. 

2. If the CE1 low transition or CE2 high transition occurs coincident with or after the RNV low transition, outputs remain in 

a high impedance state. 

3. If the CE1 high transition or CE2 low transition occurs coincident with or prior to the RNV high transition, outputs 

remain in a high impedance state. 

4. If OE is high during a write cycle, the outputs are in a high impedance state during this period. 

5. The I/O may be in the output state during this time; therefore input signals of opposite phase must not be applied. 
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TC551 001 APII AFII AFTII ATRI-85/1 0 Static RAM 

Data Retention Characteristics (Ta = -40 - 85°C) 

SYMBOL PARAMETER MIN. TYP. MAX. UNIT 

VDH Data Retention Supply Voltage 2.0 - 5.5 V 

I VDH = 3.0V - - 100 
IDDS2 Standby Current J..lA 

I VDH = 5.5V - - 200 

tCDR Chip Deselect to Data Retention Mode 0 - - ns 

tR Recovery Time 5 - - ms 

CE1 Controlled Data Retention Mode (1) 

Voo DATA RETENTION M D 

Voo-O.2V 

GND -------------------------------------------------------------------

CE2 Controlled Data Retention Mode (3) 

Notes: 

DATA RETENTION MODE 

O.2V 

GND 

1. In the CE1 controlled data retention mode, minimum standby current is achieved under the condition CE2:::; O.2V or 

CE2 ~ VDD - O.2V. 

2. If the V1H of CE1 is 2.4V in operation, during the period that the VDD voltage is going down from 4.5V to 2.6V, IDDS1 

current flows. 

3. In the CE2 controlled data retention mode, minimum standby current is achieved under the condition CE2 :::; O.2V. 
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TOSHIBA 

TC55100 lAPI/ AFI/ AFIl/ ATRI-85L/IOL 
SILICON GATE CMOS 

131,072 WORD x 8 BIT STATIC RAM 

Description 
The TC551001API is a 1,048,576 bit CMOS static random access memory organized as 131,072 words by 8 bits and operated 
from a single 5V power supply. Advanced circuit techniques provide both high speed and low power features with an operating cur­
rent of 5mNMHz (typ.) and a minimum cycle time of 85ns. When CE1 is a logical high, or CE2 is low, the device is placed in a low 
power standby mode in which the standby current is 2~ typically. The TC551001API has three control inputs. Chip enable inputs 
(CE1, CE2) allow for device selection and data retention control, while an output enable input (OE) provides fast memory access. 
The TC551001API is suitable for use in microprocessor systems where high speed, low power, and battery backup are required. 
The TC551 001 API has an operating temperature range of -40 - 85°C so it is suitable for use in wide operating temperature systems. 

The TC551001API is offered in a standard dual-in-line 32-pin plastic package, a small outline plastic package, and a thin small 
outline plastic package (forward type, reverse type). 

Features Pin Connection (Top View) 

• Low power dissipation: 

• Standby current: 

• Single 5V power supply 

• Access time (max.) 

27.5mW/MHz (typ.) 

4~ (max.) at Ta = 25°C 

TC551 001 API/AFI/AFTI/ATRI 

-85L -10L 

Access Time 85ns 100ns 

CE1 Access Time 85ns 100ns 

CE2 Access Time 85ns 100ns 

OE Access Time 45ns 50ns 

• Power down feature: CE1 , CE2 

• Data retention supply voltage: 2.0 - 5.5V 

• Inputs and outputs TIL compatible 

• Wide operating temperature: -40 - 85°C 

• Package TC551001API : DIP32-P-600 

: SOP32-P-525 

NC 

A16 
A14 
A12 
A7 
A6 
AS 
A4 
A3 
A2 
Al 
AO 

1/01 
1/02 
1/03 
GND 

TC551001AFI 
TC551 001 AFTI 
TC551001ATRI 

: TSOP32-P-0820 
: TSOP32-P-0820A 

Pin Names 

AO ~ A16 Address Inputs 

RIW ReadlWrite Control Input 

OE Output Enable Input 

GET, CE2 Chip Enable Inputs 

1/01 ~ 1/08 Data Input/Output 

VDD Power (+5V) 

GND Ground 

NC No Connection 

PIN NO. 1 2 3 4 5 6 7 

PIN NAME An Ag As A13 RIW CE2 A1S 

PIN NO. 17 18 19 20 21 22 23 

8 

VDD 

24 

PIN NAME A3 A2 A1 Ao 1/01 1/02 1/03 GND 

Voo 
A1S 
CE2 
RfW 
A13 
A8 
A9 
All 
M 
Al0 
m 
1/08 
1/07 
1/06 
1/05 
1/04 

9 10 11 

NC A16 A14 

25 26 27 

1/04 1/05 1/06 

o 32 PIN TSOP 
(forward type) (reverse type) 

16 16 

17 32 32 H 

12 13 14 15 16 

A12 A7 A6 As A4 

28 29 30 31 32 

1/07 1/08 GET A10 OE 
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TC551 001 API! AFI! AFTI! ATRI-85L/1 OL 

Block Diagram 

1/01 

1/08 

~ O-----=::!I 

~o---------~~ 

CE 

Static RAM 

,-------------~ 

MEMORY CELL 
ARRAY 

512 x64x32 
(1048576) 

~VDD 

~GND 

m o--~I- r+------... CE 
CE2 

Operating Mode 

~ MODE CE1 CE2 

Read L H 

Write L H 

Output Deselect L H 

H . 
Standby 

* L 

* H or L 

Maximum Ratings 

SYMBOL ITEM 

Voo Power Supply Voltage 

VIN Input Voltage 

VI/O Input and Output Voltage 

Po Power Dissipation 

TSOLDER Soldering Temperature' Time 

TSTRG Storage Temperature 

TOPR Operating Temperature 

* -3.0V with a pulse width of 50ns 
** SOP 

OE R/W 1/01 ~ 1/08 POWER 

L H DOUT 1000 . L DIN 1000 

H H High-Z 1000 . . High-Z loos 

* . High-Z loos 

RATING UNIT 

-0.3 - 7.0 V 

-0.3* - 7.0 V 

-0.5 - Voo + 0.5 V 

1.0/0.6** W 

260' 10 °C'sec 

-55 - 150 °C 

-40 - 85 °C 
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Static RAM TC551 001 API/ AFI/ AFTI/ ATRI·85L/1 OL 

DC Recommended Operating Conditions 

SYMBOL PARAMETER MIN. TYP. MAX. UNIT 

Voo Power Supply Voltage 4.5 5.0 5.5 

VIH Input High Voltage 2.4 - Voo + 0.3 
V 

VIL Input Low Voltage -0.3 - 0.6 

VOH Data Retention Supply Voltage 2.0 - 5.5 

DC Characteristics (Ta = -40 - 85°C, Voo = 5V±10%) 

SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX. UNIT 

III Input Leakage Current VIN = 0 - Voo - - ±1.0 ~ 

ILO Output Leakage Current CE1 = VIH or CE2 = VIL or RIW = VIL or - - ±1.0 ~ OE = VIH, VOUT = 0 - Voo 

10H Output High Current VOH = 2.4V -1.0 - - mA 

10L Output Low Current . VOL = O.4V 4.0 - - mA 

CE1 = VIL and CE2 = VIH Min. - - 70 

10001 
and RIW = VIH, 

tcycle lOUT = OmA 1jlS - - 20 
Other Inputs = VIHNIL 

Operating Current CE1 = 0.2V and Min. - - 60 mA 
CE2 = Voo - 0.2V 

10002 
RIW = Voo - 0.2V 

tcycle lOUT = OmA 1jlS - - 10 
Other Inputs 

= Voo - 0.2V/O.2V 

100S1 CE1 = VIH or CE2 = VIL - - 3 mA 

Standby Current CE1 = Voo - 0.2V or Ta = -40 - 85°C - - 70 
10052(1) CE2 = 0.2V ~ 

Voo = 2.0V - 5.5V Ta = 25°C - 2 4 

Note (1): If CE1 ~ VDD - O.2V, the specified limits are guaranteed under the condition CE2 ~ VDD - 0.2V or CE2 :0; 0.2V. 

Capacitance* (Ta = 25°C, f = 1 MHz) 

SYMBOL PARAMETER TEST CONDITION MAX. UNIT 

CIN Input Capacitance VIN = GND 10 

COUT Output Capacitance VouT=GND 10 
pF 

-This parameter is periodically sampled and is not 100% tested. 
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TC551 001 API/ AFI/ AFTI/ ATRI-85U1 OL Static RAM 

AC Characteristics (Ta = -40 - 85°C, Voo = 5V±10%) 

Read Cycle 

TC551 001 API/AFI/AFTI/ATRI 

SYMBOL PARAMETER -85L -10L UNIT 

MIN. MAX. MIN. MAX. 

tAC Read Cycle Time 85 - 100 -
tACC Address Access Time - 85 - 100 

tC01 CEf Access Time - 85 - 100 

tC02 CE2 Access Time - 85 - 100 

tOE Output Enable to Output in Valid - 45 - 50 

Chip Enable (ro, CE2) to Output in Low-Z 
ns 

tCOE 5 - 5 -
tOEE Output Enable to Output in Low-Z 0 - 0 -
too Chip Enable (ro, CE2) to Output in High-Z - 35 - 40 

tooo Output Enable to Output in High-Z - 35 - 40 

tOH Output Data Hold Time 10 - 10 -

Write Cycle 

TC551 001 API/AFI/AFTI/ATRI 

SYMBOL PARAMETER -85L -10L UNIT 

MIN. MAX. MIN. MAX. 

twc Write Cycle Time 85 - 100 -
twp Write Pulse Width 60 - 60 -
tcw Chip Selection to End of Write 75 - 80 -
tAS Address Setup Time 0 - 0 -
tWA Write Recovery Time 0 - 0 - ns 

toow RIW to Output in High-Z - 35 - 40 

tOEW R!W to Output in Low-Z 0 - 0 -
tos Data Setup Time 35 - 40 -
tOH Data Hold Time 0 - 0 -

AC Test Conditions 

Input Pulse Levels 2.6V/0.4V 

Input Pulse Rise and Fall Time 5ns 

Input Timing Measurement Reference Levels 1.5V 

Output Timing Measurement Reference Levels 1.5V 

Output Load 1 TTL Gate and CL = 100pF 
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Timing Waveforms 

Read Cycle (1) 

ADDRESSES 

Write Cycle 1 (4) (R/W Controlled Write) 

ADDRESSES 

RIW 

eE2 

DOUl 

DIN 

Static RAM TC551 001 API/ AFI/ AFTI/ ATRI-85L11 OL 

OUTPUT DATA VALID 

twc 

twp tWR 

DATA STABLE 
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TC551 001 API! AFII AFTI! ATRI·85L!1 OL Static RAM 

Write Cycle 2 (4) (CE1 Controlled Write) 

twc 

ADDRESSES 

CE2 

m 

DOUT 

tos tOH 

DATA STABLE 

Write Cycle 3 (4) (CE2 Controlled Write) 

twc 

ADDRESSES 

twp 

RJW 

CE2 

tcw 

toow 

DOUT 

tos tOH 

DATA STABLE 
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Static RAM TC551 001 API/ AFI/ AFTI/ ATRI-85L/1 OL 

Notes: 
1. RIW is high for read cycles. 

2. If the CE1 low transition or CE2 high transition occurs coincident with or after the RIW low transition, outputs remain in 
a high impedance state. 

3. If the CE1 high transition or CE2 low transition occurs coincident with or prior to the RIW high transition, outputs 

remain in a high impedance state. 

4. If OE is high during a write cycle, the outputs are in a high impedance state during this period. 

5. The I/O may be in the output state during this time; therefore input signals of opposite phase must not be applied. 
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TC551 001 API/ AFI/ AFTI/ ATRI-85U1 OL Static RAM 

Data Retention Characteristics (Ta = -40 - 85°C) 

SYMBOL PARAMETER MIN. TYP. MAX. UNIT 

VOH Data Retention Supply Voltage 2.0 - 5.5 V 

I VOH = 3.0V - - 35* 
IOOS2 Standby Current 

I VOH = 5.5V 70 
~ - -

tCOR Chip Deselect to Data Retention Mode 0 - - ns 

tR Recovery Time 5 - - ms 

*3J.IA (max.) Ta = -40 - 40°C 

CE1 Controlled Data Retention Mode (1) 

Voo DATA RETENTION MODE 

4.SV 

VOO·O.2V 

GND --------------------------------------------------------------

CE2 Controlled Data Retention Mode (3) 

Voo DATA RETENTION MODE 

4.SV 

O.2V 

GND 

Notes: 
1. In the CE1 controlled data retention mode, minimum standby current is achieved under the condition CE2:5: O.2V or 

CE2 ~ Voo - O.2V. 

2. If the VIH of CE1 is 2.4V in operation, during the period that the Voo voltage is going down from 4.5V to 2.6V, IOOS1 
current flows. 

3. In the CE2 controlled data retention mode, minimum standby current is achieved under the condition CE2:5: O.2V. 
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TOSHIBA 

TC551001BPL/BFL/BFTL/BTRL-70/85/10 
SILICON GATE CMOS 

131,072 WORD x 8 BIT STATIC RAM 

Description 
The TC551 001 BPL is a 1,048,576 bit CMOS static random access memory organized as 131,072 words by 8 bits and operated 
from a single 5V power supply. Advanced circuit techniques provide both high speed and low power features with an operating cur­
rent of 5mNMHz (typ.) and a minimum cycle time of 70ns. When CE1 is a logical high, or CE2 is low, the device is placed in a low 
power standby mode in which the standby current is 2jJA typically. The TC551 001 BPL has three control inputs. Chip enable inputs 
(CE1, CE2) allow for device selection and data retention control, while an output enable input (OE) provides fast memory access. 
The TC551 001 BPL is suitable for use in microprocessor systems where high speed, low power, and battery backup are required. 

The TC551 001 BPL is offered in a standard dual-in-line 32-pin plastic package, a small outline plastic package, and a thin small 
outline plastic package (forward type, reverse type). 

Features Pin Connection (Top View) 

• Low power dissipation: 

• Standby current: 

• Single 5V power supply 

• Access time (max.) 

27.5mW/MHz (typ.) 

100jJA (max.) 

Te551 001 BPL/BFL/BFTL/BTRL 

-70 -85 -10 

Access Time 70ns 85ns 100ns 

CE1 Access Time 70ns 85ns 100ns 

CE2 Access Time 70ns 85ns 100ns 

OE Access Time 35ns 45ns 50ns 

• Power down feature: CE1, CE2 

• Data retention supply voltage: 2.0 - 5.5V 

• Inputs and outputs TIL compatible 

• Package TC551 001 BPL : DIP32-P-600 

: SOP32-P-525 

NC 
A16 
A14 
A12 
A7 
A6 
AS 
A4 
A3 
A2 
Al 
AO 

1/01 
1/02 
1/03 
GND 

TC551 001 BFL 
TC551 001 BFTL 
TC551001BTRL 

: TSOP32-P-0820 
: TSOP32-P-0820A 

Pin Names 

AO - A16 Address Inputs 

RIW ReadlWrite Control Input 

OE Output Enable Input 

CE1, CE2 Chip Enable Inputs 

1/01 - 1/08 Data Input/Output 

Voo Power (+5V) 

GND Ground 

NC No Connection 

PIN NO. 1 2 3 4 5 6 7 

PIN NAME A11 Ag As A13 RIW CE2 A1S 

PIN NO. 17 18 19 20 21 22 23 

PIN NAME A3 A2 A1 Ao 1/01 1/02 1/03 

Voo 
A15 
CE2 
RfW 
A13 
A8 
A9 
All 
M 
Al0 
m 
1/08 
1/07 
1/06 
1/05 
1/04 

8 9 10 11 

Voo NC A16 A14 

24 25 26 27 

GND 1/04 1/05 1/06 

o 32 PIN TSOP 

(forward type) ( reverse type) 

16 16 

17 32 32 17 

12 13 14 15 16 

A12 A7 As As A4 

28 29 30 31 32 

1/07 1/08 CE1 AlO OE 
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TC551 001 BPUBFUBFTUBTRL-70/85/1 0 Static RAM 

Block Diagram 

r--_"9'-_...,....f-
C_E ,.--------, 

A 7 n-_..r---' 

A13 
All 
A12 
A13 
A14 
A1S 
A16 

1101 

1/08 

Of 
RNVo---------~~ 

'" w 
« 
0« ow c(8 
~~ 
«0 

MEMORY CELL 
ARRAY 

1024x 128x8 
(1048576) 

CE1o----4f ,.....---------i~ CE 
CE2 

Operating Mode 

~N MODE CE1 CE2 

Read L H 

Write L H 

Output Deselect L H 

H * 
Standby 

* L 

* H or L 

Maximum Ratings 

SYMBOL ITEM 

Voo Power Supply Voltage 

VIN Input Voltage 

V I/O Input and Output Voltage 

Po Power Dissipation 

TSOLOER Soldering Temperature • Time 

TSTRG Storage Temperature 

TOPR Operating Temperature 

* -3.0V with a pulse width of 50ns 
** SOP 

OE R/W 

L H 

* L 

H H 

* * 

* * 

RATING 

-0.3 - 7.0 

-0.3* - 7.0 

-0.5 - Voo + 0.5 

1.0/0.6** 

260· 10 

-55 - 150 

0-70 

1/01 N 1/08 

DOUT 

DIN 

High-Z 

High-Z 

High-Z 

UNIT 

V 

V 

V 

W 

°C· sec 

°C 

°C 

~ VOO 

~GND 

POWER 

1000 

1000 

1000 

loos 

loos 
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Static RAM TC551 001 BPUBFUBFTUBTRL·70/85110 

DC Recommended Operating Conditions 

SYMBOL PARAMETER MIN. TYP. MAX. UNIT 

VDD Power Supply Voltage 4.5 5.0 5.5 

VIH Input High Voltage 2.2 - Voo + 0.3 
V 

VIL Input Low Voltage -0.3* - 0.8 

VOH Data Retention Supply Voltage 2.0 - 5.5 

* -3.0V with a pulse width of 50ns 

DC Characteristics (Ta = 0 - 70°C, Voo = 5V±10%) 

SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX. UNIT 

III Input Leakage Current . VIN = 0 - Voo - - ±1.0 J.1A 

ILO Output Leakage Current 
CE1 = VIH or CE2 = VIL or RIW = VIL or - - ±1.0 J.1A OE = VIH, VOUT = 0 - Voo 

10H Output High Current VOH = 2.4V -1.0 - - rnA 

10L Output Low Current VOL = O.4V 4.0 - - rnA 

CE1 = VIL and CE2 = VIH Min. - - 70 

10001 
and RIW = VIH, 

tcycle lOUT = OrnA 1(ls - - 20 
Other Inputs = VIHNIL 

Operating Current CE1 = 0.2V and Min. - - 60 rnA 
CE2 = Voo - 0.2V 

10002 
RIW = Voo - 0.2V 

tcycle lOUT = OrnA 1(lS - - 10 
Other Inputs 

= Voo - O.2V/0.2V 

10081 CE1 = VIH or CE2 = VIL - - 3 rnA 

Standby Current CE1 = Voo - 0.2V or Ta = 0 - 70°C - - 100 
1
0082

(1) CE2 = 0.2V J.1A 
Voo = 2.0V - 5.5V Ta = 25°C - 2 -

Note (1): If CE1 ~ VDD - 0.2V, the specified limits are guaranteed under the condition CE2 ~ VDD - 0.2V or CE2 ~ 0.2V 

Capacitance* (Ta = 25°C, f = 1 MHz) 

SYMBOL PARAMETER TEST CONDITION MAX. UNIT 

CIN Input Capacitance VIN = GND 10 

COUT Output Capacitance VOUT= GND 10 
pF 

*This parameter is periodically sampled and is not 100% tested. 
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TC551 001. BPUBFUBFTUBTRL-70/85/1 0 Static RAM 

AC Characteristics (Ta = 0 - 70°C, Voo = 5V±10%) 

Read Cycle 

TC551 001 BPL/BFL/BFTL/BTRL 

SYMBOL PARAMETER -70 -85 -10 UNIT 

MIN. MAX. MIN. MAX. MIN. MAX. 

tRC Read Cycle Time 70 - 85 - 100 -

tAcc Address Access Time - 70 - 85 - 100 

tC01 CE1 Access Time - 70 - 85 - 100 

tC02 CE2 Access Time - 70 - 85 - 100 

tOE Output Enable to Output in Valid - 35 - 45 - 50 
ns 

tCOE Chip Enable (CE1 , CE2) to Output in Low-Z 10 - 10 - 10 -

tOEE Output Enable to Output in Low-Z 5 - 5 - 5 -

too Chip Enable (CE1 , CE2) to Output in High-Z - 25 - 30 - 35 

tooo Output Enable to Output in High-Z - 25 - 30 - 35 

tOH Output Data Hold Time 10 - 10 - 10 -

Write Cycle 

TC551 001 BPL/BFL/BFTL/BTRL 

SYMBOL PARAMETER -70 -85 -10 UNIT 

MIN. MAX. MIN. MAX. MIN. MAX. 

twc Write Cycle Time 70 - 85 - 100 -
twp Write Pulse Width 50 - 60 - 60 -

tcw Chip Selection to End of Write 60 - 75 - 80 -

tAS Address Setup Time 0 - 0 - 0 -
tWR Write Recovery Time 0 - 0 - 0 - ns 

to ow RIW to Output in High-Z - 25 - 30 - 35 

tOEW RIW to Output in Low-Z 5 - 5 - 5 -
tos Data Setup Time 30 - 35 - 40 -
tOH Data Hold Time 0 - 0 - 0 -

AC Test Conditions 

Input Pulse Levels 2.4V/0.6V 

Input Pulse Rise and Fall Time 5ns 

Input Timing Measurement Reference Levels 1.5V 

Output Timing Measurement Reference Levels 1.5V 

Output Load 1 TTL Gate and CL = 100pF 
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Timing Waveforms 

Read Cycle (1) 

ADDRESSES 

DOUT 

Write Cycle 1 (4) (R/W Controlled Write) 

ADDRESSES 

RJW 

eE2 

DOUT 

DIN 

Static RAM TC551 001 BPUBFUBFTUBTRL-70/85/1 0 

toe 

OUTPUT DATA VALID 

twc 

twp tWR 

tos 

DATA STABLE 
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TC551 001 BPUBFUBFTUBTRL-70/8511 0 Static RAM 

Write Cycle 2 (4) (CE1 Controlled Write) 

twe 

ADDRESSES 

twp 

PJW 

eE2 tew 

tew 

toow 

Dour 

tos tOH 

DATA STABLE 

Write Cycle 3 (4) (CE2 Controlled Write) 
twe 

ADDRESSES 

twp 

RIW 

eE2 tew 

tew 

m 
toow 

Dour 

tos tOH 

DATA STABLE 
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Static RAM TC551 001 BPUBFUBFTUBTRL-70/85/10 

Notes: 
1. RIW is high for read cycles. 

2. If the CE1 low transition or CE2 high transition occurs coincident with or after the RIW low transition, outputs remain in 

a high impedance state. 

3. If the CE1 high transition or CE2 low transition occurs coincident with or prior to the RIW high transition, outputs 

remain in a high impedance state. 

4. If OE is high during a write cycle, the outputs are in a high impedance state during this period. 

5. The I/O may be in the output state during this time; therefore input signals of opposite phase must not be applied. 
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TC551 001 BPUBFUBFTUBTRL-70/85/1 0 Static RAM 

Data Retention Characteristics (Ta = 0 - 70°C) 

SYMBOL PARAMETER MIN. TYP. MAX. UNIT 

VOH Data Retention Supply Voltage 2.0 - 5.5 V 

I VOH = 3.0V - - 50 
IOOS2 Standby Current ~ I VOH = 5.5V - - 100 

tcoR Chip Deselect to Data Retention Mode 0 - - ns 

tR Recovery Time 5 - - ms 

CE1 Controlled Data Retention Mode (1) 

Voo DATA RETENTION MOPE 

Voo·O.2V 

GNO ----------------------------------------------------------------------

CE2 Controlled Data Retention Mode (3) 

Voo 
Voo 

DATA RETENTION MODE 

4.SV 

O.2V 

GNO 

Notes: 

1. In the CE1 controlled data retention mode, minimum standby current is achieved under the condition CE2 ::; O.2V or 

CE2 ~ Voo - O.2V. 

2. If the V1H of CE1 is 2.2V in operation, during the period that the Voo voltage is going down from 4.5V to 2.4\1, IOOS1 
current flows. 

3. In the CE2 controlled data retention mode, minimum standby current is achieved under the condition CE2::; O.2V. 
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TOSHIBA 

TC551001BPL/BFL/BFIL/BTRL-70L/85L/IOL 
SILICON GATE CMOS 

131,072 WORD x 8 BIT STATIC RAM 

Description 
The TC551 001 BPL is a 1,048,576 bit CMOS static random access memory organized as 131,072 words by 8 bits and operated 
from a single 5V power supply. Advanced circuit techniques provide both high speed and low power features with an operating cur­
rent of 5mNMHz (typ.) and a minimum cycle time of 70ns. When CE1 is a logical high, or CE2 is low, the device is placed in a low 
power standby mode in which the standby current is 2j.tA typically. The TC551 001 BPL has three control inputs. Chip enable inputs 
(CE1, CE2) allow for device selection and data retention control, while an output enable input (OE) provides fast memory access. 
The TC551 001 BPL is suitable for use in microprocessor systems where high speed, low power, and battery backup are required. 

The TC551 001 BPL is offered in a standard dual-in-line 32-pin plastic package, a small outline plastic package, and a thin small 
outline plastic package (forward type, reverse type). 

Features Pin Connection (Top View) 

• Low power dissipation: 

• Standby current: 

• Single 5V power supply 

• Access time (max.) 

27.5mW/MHz (typ.) 

4j.tA (max.) at Ta = 25°C 

TC551 001 BPl/BFl/BFTL/BTRl 

·70l ·85l ·10l 

Access Time 70ns 85ns 100ns 

GET Access Time 70ns 85ns 100ns 

CE2 Access Time 70ns 85ns 100ns 

OE Access Time 35ns 45ns 50ns 

• Power down feature: CE1, CE2 

• Data retention supply voltage: 2.0 - 5.5V 

• Inputs and outputs TIL compatible 

• Package TC551 001 BPL : DIP32-P-600 

: SOP32-P-525 

NC 
At6 
At4 
At2 
A7 
A6 
AS 
A4 
A3 
A2 
A1 
AO 

1/01 
1/02 
1103 
GND 

TC551001BFL 
TC551001BFTL 
TC551 001 BTRL 

: TSOP32-P-0820 
: TSOP32-P-0820A 

Pin Names 

AO - A16 Address Inputs 

RIW ReadIWrite Control Input 

OE Output Enable Input 

CE1, CE2 Chip Enable Inputs 

1/01 - 1/08 Data Input/Output 

Voo Power (+5V) 

GND Ground 

NC No Connection 

PIN NO. 1 2 3 4 5 6 7 

PIN NAME A11 Ag As A13 RIW CE2 A15 

PIN NO. 17 18 19 20 21 22 23 

8 

Voo 

24 

PIN NAME A3 A2 A1 Ao 1/01 1/02 1/03 GND 

VDO 
AtS 
CE2 
R/W 
At3 
A8 
A9 
At1 
'M 
A10 
rn 
1/08 
1/07 
1/06 
1/05 
1/04 

9 10 11 

NC A16 A14 

25 26 27 

1/04 1/05 1/06 

032 PIN TSOP 
(forward type) (reverse type) 

16 16 

17 32 32 17 

12 13 14 15 16 

A12 A7 A6 A5 A4 

28 29 30 31 32 

1/07 1/08 CE1 A10 OE 
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TC551 001 BPUBFUBFTUBTRL-70U85U1 OL Static RAM 

Block Diagram 

V\ 

:: MEMORY CELL 
~a: ARRAY 

...--0 Voo 

..--0 GND 

~ 8 1024 )( 128)( 8 

~~ (1048576) ~I ~ 
~ I I r-i:::':::H-----, 

O-.....----.,-,H--x---i J:::' 
R SENSE AMP. :;;;;;:.,-l ......... I>-I---. 

-J ~ COLUMN ADDRESS j L-D-I-;:-_ 
~ a: J ~ (I U to K I '---f .... >+---. 

1/01 

o-~H-M-~~ ~ g COLUMN ADDRESS :::' 
o-H-H-~r-tov ~: REGISTER ......... 

1/08 - ~~ I I 
'-r- -J W -..J COLUMN ADDRESS 

VI.!' -, BUFfER 

~ b b b b ! b! tE 
AOA1 A2 A3A4A5A6 

OE -o--------~~ 
PJW R)-
CET -.... rt-t>-+---...... CE 
eE2 o--t,><>-J 

Operating Mode 

~ MODE CE1 CE2 

Read L H 

Write L H 

Output Deselect L H 

H * 
Standby 

* L 

• H orL 

Maximum Ratings 

SYMBOL ITEM 

Voo Power Supply Voltage 

VIN Input Voltage 

OE R/W 

L H 

* L 

H H 

* * 

* * 

RATING 

-0.3 - 7.0 

-0.3* - 7.0 

V 1/0 Input and Output Voltage -0.5 - Voo + 0.5 

Po Power Dissipation 

TSOLOER Soldering Temperature • Time 

TSTRG Storage Temperature 

TOPR Operating Temperature 

• -3.0V with a pulse width of 50ns 
•• SOP 

1.0/0.6** 

260· 10 

-55 - 150 

0-70 

1/01 -1/08 

DOUT 

DIN 

High-Z 

High-Z 

High-Z 

UNIT 

V 

V 

V 

W 

°C· sec 

°C 

°C 

POWER 

1000 

1000 

1000 

loos 

loos 
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Static RAM TC551 001 BPUBFUBFTUBTRL-70U85U1 OL 

DC Recommended Operating Conditions 

SYMBOL PARAMETER MIN. TYP. MAX. UNIT 

Voo Power Supply Voltage 4.5 5.0 5.5 

VIH Input High Voltage 2.2 - Voo + 0.3 
V 

Vil Input Low Voltage -0.3* - 0.8 

VOH Data Retention Supply Voltage 2.0 - 5.5 

, -3.0V with a pulse width of 50ns 

DC Characteristics (Ta = 0 - 70°C, Voo = 5V±10%) 

SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX. UNIT 

III Input Leakage Current VIN = 0 - Voo - - ±1.0 JlA 

ILO Output Leakage Current CE1 = V1H or CE2 = VIL or RIW = VIL or - - ±1.0 f.LA OE = VIH, VOUT = 0 - Voo 

10H Output High Current VOH = 2.4V -1.0 - - mA 

10l Output Low Current VOL = O.4V 4.0 - - mA 

CE1 = V1l and CE2 = VIH Min. - - 70 

10001 
and RIW = VIH, 

tcycle lOUT = OmA 1f.Ls - - 20 
Other Inputs = VIHNIL 

Operating Current CE1 = 0.2V and Min. - - 60 mA 
CE2 = Voo - 0.2V 

10002 
RIW = Voo - 0.2V tcycle lOUT = OmA 1f.Ls - - 10 
Other Inputs 

= Voo - 0.2V/0.2V 

10081 CE1 = V1H or CE2 = Vil - - 3 mA 

Standby Current CE1 = Voo - 0.2V or Ta = 0 - 70°C - - 30 
10082(1) CE2 = 0.2V JlA 

Voo = 2.0V - 5.5V Ta = 25°C - 2 4 

Note (1): If CE1 ;:: VDD - 0.2V, the specified limits are guaranteed under the condition CE2 ;:: VDD - 0.2V or CE2 ::; 0.2V. 

Capacitance* (Ta = 25°C, f = 1 MHz) 

SYMBOL PARAMETER TEST CONDITION MAX. UNIT 

CIN Input Capacitance VIN = GND 10 

COUT Output Capacitance VOUT = GND 10 
pF 

'This parameter is periodically sampled and is not 100% tested. 
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TC551 001 BPUBFUBFTUBTRL-70U85U1 OL Static RAM 

AC Characteristics (Ta = 0 - 70°C, Voo = 5V±10%) 

Read Cycle 

TC551 001 BPl/BFl/BFTL/BTRl 

SYMBOL PARAMETER -70l -85l -10l UNIT 

MIN. MAX. MIN. MAX. MIN. MAX. 

tRC Read Cycle Time 70 - 85 - 100 -
tACC Address Access Time - 70 - 85 - 100 

tC01 CE1 Access Time - 70 - 85 - 100 

tC02 CE2 Access Time - 70 - 85 - 100 

tOE Output Enable to Output in Valid - 35 - 45 - 50 

tCOE Chip Enable (CE1 , CE2) to Output in Low-Z 10 - 10 
ns 

- 10 -
tOEE Output Enable to Output in Low-Z 5 - 5 - 5 -

too Chip Enable (CE1, CE2) to Output in High-Z - 25 - 30 - 35 

tooo Output Enable to Output in High-Z - 25 - 30 - 35 

tOH Output Data Hold Time 10 - 10 - 10 -

Write Cycle 

TC551 001 BPl/BFl/BFTL/BTRl 

SYMBOL PARAMETER -70l -85l -10l UNIT 

MIN. MAX. MIN. MAX. MIN. MAX. 

twc Write Cycle Time 70 - 85 - 100 -

twp Write Pulse Width 50 - 60 - 60 -

tcw Chip Selection to End of Write 60 - 75 - 80 -

tAS Address Setup Time 0 - 0 - 0 -

tWR Write Recovery Time O. - 0 - 0 - ns 

toow RIW to Output in High-Z - 25 - 30 - 35 

tOEW RIW to Output in Low-Z 5 - 5 - 5 -

tos Data Setup Time 30 - 35 - 40 -

tOH Data Hold Time 0 - 0 - 0 -

AC Test Conditions 

Input Pulse Levels 2.4V/0.6V 

Input Pulse Rise and Fall Time 5ns 

Input Timing Measurement Reference Levels 1.5V 

Output Timing Measurement Reference Levels 1.5V 

Output Load 1 TTL Gate and CL = 100pF 
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Timing Waveforms 

Read Cycle (1) 

ADDRESSES 

CE2 

DOUT 

Static RAM TC551 001 BPUBFUBFTUBTRL-70U85U1 OL 

Write Cycle 1 (4) (R/W Controlled Write) 

twc 

ADDRESSES 

twp tWR 

R/W 

CE2 

aT 

DOUT 

DATA STABLE 
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TC551 001 BPUBFUBFTUBTRL-70U85U1 OL Static RAM 

Write Cycle 2 (4) (CE1 Controlled Write) 

twc 

ADDRESSES 

twp 

R/W 

eE2 tew 

tew 

toow 

DOUT 

tos tOH 

DATA STABLE 

Write Cycle 3 (4) (CE2 Controlled Write) 
twe 

ADDRESSES 

twp 

R/W 

eE2 tew 

tew 

teoE toow 

Dour 

tos tOH 

DATA STABLE 
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Static RAM TC551 001 BPUBFUBFTUBTRL-70U85U1 OL 

Notes: 
1. RIW is high for read cycles. 

2. If the CE1 low transition or CE2 high transition occurs coincident with or after the RIW low transition, outputs remain in 
a high impedance state. 

3. If the CE1 high transition or CE2 low transition occurs coincident with or prior to the RIW high transition, outputs 
remain in a high impedance state. 

4. If OE is high during a write cycle, the outputs are in a high impedance state during this period. 

5. The I/O may be in the output state during this time; therefore input signals of opposite phase must not be applied. 
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TC551 001 BPUBFUBFTUBTRL-70U85U1 OL Static RAM 

Data Retention Characteristics (Ta = 0 - 70°C) 

SYMBOL PARAMETER MIN. TYP. MAX. UNIT 

VOH Data Retention Supply Voltage 2.0 - 5.5 V 

I VOH = 3.0V - - 15* 
IOOS2 Standby Current I VOH = 5.5V 30 

!lA - -
tcoR Chip Deselect to Data Retention Mode 0 - - ns 

tR Recovery Time 5 - - ms 

*3~ (max.) Ta = 0 - 40°C 

CE1 Controlled Data Retention Mode (1) 

DATA RETENTION MOPE 

Voo-0.2V 

GND 

CE2 Controlled Data Retention Mode (3) 

Voo 
Voo 

DATA RETENTION MODE 

~w--------- ----------------------- --------

0.2V 

GND 

Notes: 

1. In the CE1 controlled data retention mode, minimum standby current is achieved under the condition CE2 ::; O.2V or 

CE2 ~ VDD - O.2V. 

2. If the V1H of CE1 is 2.2V in operation, during the period that the VDD voltage is going down from 4.5V to 2.4\1, IDDS1 
current flows. 

3. In the CE2 controlled data retention mode, minimum standby current is achieved under the condition CE2 ::; O.2V. 
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TOSHIBA 

1l:554161F1nL/~-70/85/10 

SILICON GATE CMOS PRELIMINARY 

262,144 WORD x 16 BIT STATIC RAM 

Description 

The TC554161 FTUTRL is a 4,194,304 bit CMOS static random access memory organized as 262,144 words by 16 bits and 
operated from a single 5V power supply. Advanced circuit techniques provide both high speed and low power features with an 
operating current of 1 OmNMHz (typ.) and a minimum cycle time of lOns. When CE is a logical high, the device is placed in a low 
power standby mode in which the standby current is 1 O~ (max.). The TC554161 FTUTRL has two control inputs. A chip enable 
input (CE) allows for device selection and data retention control, while an output enable input (OE) provides fast memory access. 
Byte access is supported by upper and lower byte controls. The TC554161 FTUTRL is suitable for use in microprocessor systems 
where high speed, low power, and battery backup are required. The TC554161 FTUTRL is offered in a 54-pin thin small outline 
plastic package (forward type, reverse type). 

Features 

• Low power dissipation: 

• Standby current: 

• Single 5V power supply 

• Access time (max.) 

Access Time 

CE Access Time 

OE Access Time 

55mW/MHz (typ.) 

100~(max.) 

TC554161 FTL/TRL 

·70 ·85 

70ns 85ns 

70ns 85ns 

35ns 45ns 

• Power down feature: CE 

• Data retention supply voltage: 2.0 - 5.5V 

• Inputs and outputs TTL compatible 

• Package TC554161 FTL : TSOP54-P-400 

TC554161TRL : TSOP54-P-400A 

Pin Names 

AO -A17 Address Inputs 

1/01 - 1/016 Data Input/Output 

CE Chip Enable Input 

RIW ReadIWrite Control Input 

OE Output Enable Input 

LB,UB Data Byte Control Input 

Voo Power (+5V) 

GND Ground 

NC No Connection 

Pin Connection (Top View) 

NC A4 
A3 AS 
A2 A6 
Al A7 
AO NC 

11016 1/01 
11015 1102 

·10 Vee Vee 
GNO GNO 
1/014 1/03 100ns 

100ns 1/013 1/04 
US LS 
CE OE 50ns 

NC NC 
RJW NC 

1/012 1/05 
1/011 1/06 
GNO GNO 

Vee Vee 
11010 1/07 

1/09 1/08 
NC AS 

A17 A9 
A16 A10 
A15 All 
A14 A12 
A13 NC 
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NC 
A3 
A2 
Al 
AO 
11016 
11015 
Vee 
GNO 
1/014 
1/013 
US 
CE 
NC 
R/W 
1/012 
1/011 
GNO 
Vee 
11010 
1109 
NC 
A17 
A16 
A15 
A14 
A13 
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TC554161 FTLfTR L-70/8511 0 Static RAM 

Block Diagram 

1101 
1/02 
1/03 
1104 
1/05 
1106 

I>: 

~~ 
1>:0 

1/07 ;~~f:::::::~~IZ~ 1/08 

1/09 
11010 
1/011 
1/012 
1/013 
1/014 
11015 
11016 

+-0 Voo 
MEMORY 

GND 
CELL ARRAY 

+-0 

1,024x256x 16 

(4,194,304) 

RNV_~~I 
at 

~~J±8!§f~~----------------~ 
rn~~~~~-----------------------J 
a o---I.---<f>--- CE 

Operating Mode 

~ MODE CE OE R/W [8 UB 

L L 

Read L L H H L 

L H 

L L 

Write L * L H L 

L H 

L H H * * 
Output Deselect 

L * * H H 

Standby H * * * * 

* H orL 

Maximum Ratings 

SYMBOL ITEM RATING UNIT 

Voo Power Supply Voltage -0.3 -7.0 V 

VIN Input Voltage -0.3* - 7.0 V 

Vila Input and Output Voltage -0.5* - Voo + 0.5 V 

Po Power Dissipation 0.6 W 

1/01 -1/08 

Output 

High Impedance 

Output 

Input 

High Impedance 

Input 

High Impedance 

High Impedance 

TSOLOER Soldering Temperature • Time 260· 10 °C· sec 

TSTRG Storage Temperature -55 - 150 °C 

TOPR Operating Temperature 0-70 °C 

1/09 -1/016 

Output 

Output 

High Impedance 

Input 

Input 

High Impedance 

High Impedance 

High Impedance 

* -3.0V with a pulse width of 30ns 
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Static RAM TC554161 FTLlTRL-70/85/1 0 

DC Recommended Operating Conditions 

SYMBOL PARAMETER MIN. TYP. MAX. UNIT 

Voo Power Supply Voltage 4.5 5.0 5.5 

VIH Input High Voltage 2.2 - Voo + 0.3 
V 

Vil Input Low Voltage -0.3* - 0.8 

VOH Data Retention Supply Voltage 2.0 - 5.5 

, -3.0V with a pulse width of 30ns 

DC Characteristics (Ta = 0 - 70°C, Voo = 5V±10%) 

SYMBOL PARAMETE14 TEST CONDITION MIN. TYP. MAX. UNIT 

III Input Leakage Current VIN = 0 - Voo - - ±1.0 IlA 

ILO Output Leakage Current 
CE = VIH or RIW = Vil or OE = VIH - - ±1.0 IlA 
VOUT = 0 - Voo 

10H Output High Current VOH = 2.4V -1.0 - - rnA 

10l Output Low Current Val = O.4V 2.1 - - rnA 

CE = Vll, lOUT = OrnA Min. - - 100 
10001 Other Inputs = VIHNll 

teyele 
11ls 15 - -

Operating Current rnA 
CE = 0.2V, lOUT = OrnA Min. - - 90 

10002 Other Inputs = VIHNll 
teyele 

11ls 10 - -

100S1 CE = VIH, Other Inputs = VIHNll - - 3 rnA 

100S2 
Standby Current CE = Voo - 0.2V 

100 IlA Voo = 2.0V - 5.5V 
- -

Capacitance* (Ta = 25°C, f = 1.0MHz) 

SYMBOL PARAMETER TEST CONDITION MAX. UNIT 

CIN Input Capacitance VIN = GND 10 

COUT Output Capacitance VOUT = GND 10 
pF 

'This parameter is periodically sampled and is not 100% tested. 
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TC554161 FTUTRL-70/85/1 0 Static RAM 

AC Characteristics (Ta = 0 - 70°C, Voo = 5V±10O/o) 

Read Cycle 

TC554161FTlfTRL 

SYMBOL PARAMETER -70 -85 -10 UNIT 

MIN. MAX. MIN. MAX. MIN. MAX. 

tRc Read Cycle Time 70 - 85 - 100 -

tAcc Address Access Time - 70 - 85 - 100 

tco CE Access Time - 70 - 85 - 100 

tOE OE Access Time - 35 - 45 - 50 

tBA UB, LB Access Time - 35 - 45 - 50 

tOH Output Data Hold Time from Address Change 10 - 10 - 10 -
ns 

tCOE Output Enable Time from CE 10 - 10 - 10 -

tOEE Output Enable Time from OE 5 - 5 - 5 -

tBE Output Enable Time from UB, LB 5 - 5 - 5 -

too Output Disable Time from CE - 25 - 30 - 35 

tooo Output Disable Time from OE - 25 - 30 - 35 

tBO Output Disable Time from UB, LB - 25 - 30 - 35 

Write Cycle 

TC554161 FTlfTRL 

SYMBOL PARAMETER -70 -85 -10 UNIT 

MIN. MAX. MIN. MAX. MIN. MAX. 

twc Write Cycle Time 70 - 85 - 100 -

twp Write Pulse Width 50 - 55 - 60 -

tew Chip Enable to End of Write 60 - 70 - 80 -

tBW UB, LB Enable to End of Write 50 - 55 - 60 -

tAS Address Setup Time 0 - 0 - 0 -
ns 

tWR Write Recovery Time 0 - 0 - 0 -

tos Data Setup Time 30 - 35 - 40 -

tOH Data Hold Time 0 - 0 - 0 -

tOEW Output Enable Time from RIW 5 - 5 - 5 -

to ow Output Disable Time from RIW - 25 - 30 - 35 

AC Test Conditions 

Input Pulse Levels 2.4V/0.6V 

Input Pulse Rise and Fall Time 5ns 

Input Timing Measurement Reference Levels 1.5V 

Output Timing Measurement Reference Levels 1.5V 

Output Load 1 TTL Gate and CL = 100pF 
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Timing Waveforms 

Read Cycle (1) 

ADDRESSES 

UB,LB 

Static RAM TC554161 FTLlTRL-70/85/10 

Dout --------------+-----------~ Output Data Valid 

UNKNOWN 

Write Cycle 1 (4) (RIW Controlled Write) 

ADDRESSES 

RIVV 

tBW 

UB,LB 

High Impedance 
Dout 

Din (5) (5) 
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TC554161 FTUTRL-70/85/1 0 Static RAM 

Write Cycle 2 (4) (CE Controlled Write) 

ADDRESSES 

R/W 

UB,LB 

Dout------------------------~ 
High Impedance 

Din (5) (5) 

Write Cycle 3 (4) (UB, LB Controlled Write) 

ADDRESSES 

UB,LB 

Dout------------------------~ 

Din (5) (5) 
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Static RAM TC554161 FTLlTRL-70/85/1 0 

Notes: 
1. RNV is high for read cycles. 

2. If the CE low transition occurs coincident with or after the RIW low transition, outputs remain in 
a high impedance state. 

3. If the CE high transition occurs coincident with or prior to the RIW high transition, outputs remain 

in a high impedance state. 

4. If OE is high during a write cycle, the outputs are in a high impedance state during this period. 

5. The 1/0 may be in the output state during this time; therefore input signals of opposite phase must not be applied. 
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TC554161 FTUTRL-70/85/1 0 Static RAM 

Data Retention Characteristics (Ta = 0 - 70°C) 

SYMBOL PARAMETER MIN. TYP. MAX. UNIT 

VOH Data Retention Supply Voltage 2.0 - 5.5 V 

I VOH = 3.0V - - 50 
IOOS2 Standby Current ~ I VOH = 5.5V - - 100 

tCOR Chip Deselect to Data Retention Mode 0 - - ns 

tR Recovery Time 5 - - ms 

CE Controlled Data Retention Mode 

Voo DATA RETENTION MODE 

4.SV 

Voo-O.2V 

GND 

Note: 

1. If the V1H of CE is 2.2V in operation, during the period that the Voo voltage is going down from 4.5V to 2.4V, IOOS1 
current flows. 

A-148 TOSHIBA AMERICA ELECTRONIC COMPONENTS, INC. PRELIMINARY 



TOSHIBA 

1l:554161F1nLJ1]{L-70L/85L/I0L 
SILICON GATE CMOS PRELIMINARY 

262,144 WORD x 16 BIT STATIC RAM 

Description 
The TC554161 FTUfRL is a 4,194,304 bit CMOS static random access memory organized as 262,144 words by 16 bits and 
operated from a single 5V power supply. Advanced circuit techniques provide both high speed and low power features with an 
operating current of 10mNMHz (typ.) and a minimum cycle time of 70ns. When CE is a logical high, the device is placed in a low 
power standby mode in which the standby current is 601-!A (max.). The TC554161 FTUfRL has two control inputs. A chip enable 
input (CE) allows for device selection and data retention control, while an output enable input (OE) provides fast memory access. 
Byte access is supported by upper and lower byte controls. The TC554161 FTUfRL is suitable for use in microprocessor systems 
where high speed, low power, and battery backup are required. The TC554161 FTUfRL is offered in a 54-pin thin small outline 
plastic package (forward type, reverse type). 

Features Pin Connection (Top View) 
• Low power dissipation: 55mW/MHz (typ.) 

• Standby current: 

• Single 5V power supply 

81-!A (max.) at Ta = 25°C NC A4 NC 
A3 AS A3 
A2 A6 A2 

• Access time (max.) Al A7 Al 

TC554161FTL/TRL 
AO NC AO 

1/016 1/01 1/016 

-70L -85L -10L 
1/015 1/02 1/015 

Vee Vee Vee 
Access Time 70ns 85ns 100ns GND GND GND 

11014 1/03 1/014 
CE Access Time 70ns 85ns 100ns 11013 1/04 1/013 
OE Access Time 35ns 45ns 50ns US LS US 

CE OE CE 
• Power down feature: CE NC NC NC 

• Data retention supply voltage: 2.0 - 5.5V 
RNV NC R/W 

11012 1105 1/012 
• Inputs and outputs TIL compatible 1/011 1/06 1/011 

• Package TC554161 FTL : TSOP54-P-400 

TC554161TRL : TSOP54-P-400A 

GND GND GND 
Vee Vee Vee 

1/010 1/07 1/010 

Pin Names 1/09 1108 1/09 
NC AS NC 

AO - A17 Address Inputs A17 A9 A17 

1/01 - 1/016 Data Input/Output A16 Al0 A16 
AIS All Als 

CE Chip Enable Input A14 A12 A14 

RIW ReadIWrite Control Input Al3 NC A13 

OE Output Enable Input 

LB, UB Data Byte Control Input 

Voo Power (+5V) 

GND Ground 

NC No Connection 
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TC554161FTLfTRL-70U85U10L 

Block Diagram 

a: 

~~ MEMORY 

CELL ARRAY 
ero 

1,024x256x 16 

1101 
1102 
1103 
1/04 
1105 
1106 

1107 ~~~¥::7;~~=ZI 1108 

1109 
1/010 
1/011 
1/012 
1/013 
1/014 
11015 
1/016 

Operating Mode 

~ MODE CE 

Read L 

Write L 

L 
Output Deselect 

L 

Standby H 

*HorL 

Maximum Ratings 

SYMBOL ITEM 

Voo Power Supply Voltage 

VIN Input Voltage 

VI/O Input and Output Voltage 

Po Power Dissipation 

(4,194,304) 

OE 

L 

* 

H 

* 

* 

TSOLOER Soldering Temperature - Time 

TSTRG Storage Temperature 

TOPR Operating Temperature 

Static RAM 

~ VOO 

~ GNO 

R/W Lii UB 1/01 -1/08 1/09 -1/016 

L L Output Output 

H H L High Impedance Output 

L H Output High Impedance 

L L Input Input 

L H L High Impedance Input 

L H Input High Impedance 

H * * 

* H H 
High Impedance High Impedance 

* * * High Impedance High Impedance 

RATING UNIT 

-0.3 - 7.0 V 

-0.3* - 7.0 V 

-0.5* - VDO + 0.5 V 

0.6 W 

260 -10 °C - sec 

-55 - 150 °C 

0-70 °C 

* -3.0V with a pulse width of 30ns 
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Static RAM TC554161FTLlTRL-70U85U10L 

DC Recommended Operating Conditions 

SYMBOL PARAMETER MIN. TYP. MAX. UNIT 

Voo Power Supply Voltage 4.5 5.0 5.5 

VIH Input High Voltage 2.2 - Voo + 0.3 
V 

VIL Input Low Voltage -0.3* - 0.8 

VOH Data Retention Supply Voltage 2.0 - 5.5 

* -3.0V with a pulse width of 30ns 

DC Characteristics (Ta = 0 - 70°C, Voo = 5V±10%) 

SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX. UNIT 

III Input Leakage Current VIN = 0 - Voo - - ±1.0 ~ 

ILO Output Leakage Current 
CE = VIH or RIW = VIL or OE = VIH - - ±1.0 ~ VOUT= 0 - Voo 

10H Output High Current VOH = 2.4V -1.0 - - rnA 

10L Output Low Current VOL = O.4V 2.1 - - rnA 

CE = VIL, lOUT = OrnA Min. - - 100 
10001 tcycle Other Inputs = VIHNIL 11ls - 15 -

Operating Current rnA 
CE = 0.2V, lOUT = OrnA Min. - - 90 

10002 Other Inputs = VIHNIL 
tcycle 

11ls 10 - -
100S1 CE = VIH, Other Inputs = VIHNIL - - 3 rnA 

Standby Current CE = Voo - 0.2V Ta = 0 - 70°C - - 60 
100S2 Voo = 2.0V - 5.5V Ta = 25°C 4 8 

IlA 
-

Capacitance* (Ta = 25°C, f = 1.0MHz) 

SYMBOL PARAMETER TEST CONDITION MAX. UNIT 

CIN Input Capacitance VIN = GND 10 

COUT Output Capacitance VOUT = GND 10 
pF 

*This parameter is periodically sampled and is not 100% tested. 
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TC554161 FTLlTRL-70U85U1 OL Static RAM 

AC Characteristics (Ta = 0 - 70°C, Voo = 5V±10%) 

Read Cycle 

TC554161FTL/TRL 

SYMBOL PARAMETER -70L -85L -10L UNIT 

MIN. MAX. MIN. MAX. MIN. MAX. 

tRc Read Cycle Time 70 - 85 - 100 -

tAcc Address Access Time - 70 - 85 - 100 

tco CE Access Time - 70 - 85 - 100 

tOE OE Access Time - 35 - 45 - 50 

tSA UB, LB Access Time - 35 - 45 - 50 

tOH Output Data Hold Time from Address Change 10 - 10 - 10 -
ns 

tCOE Output Enable Time from CE 10 - 10 - 10 -

tOEE Output Enable Time from OE 5 - 5 - 5 -

tSE Output Enable Time from UB, LB 5 - 5 - 5 -

too Output Disable Time from CE - 25 - 30 - 35 

to DO Output Disable Time from OE - 25 - 30 - 35 

tso Output Disable Time from UB, LB - 25 - 30 - 35 

Write Cycle 

TC554161 FTL/TRL 

SYMBOL PARAMETER -70L -85L -10L UNIT 

MIN. MAX. MIN. MAX. MIN. MAX. 

twc Write Cycle Time 70 - 85 - 100 -

twp Write Pulse Width 50 - 55 - 60 -

tcw Chip Enable to End of Write 60 - 70 - 80 -

tsw UB, LB Enable to End of Write 50 - 55 - 60 -

tAs Address Setup Time 0 - 0 - 0 -
ns 

tWR Write Recovery Time 0 - 0 - 0 -
tos Data Setup Time 30 - 35 - 40 -
tOH Data Hold Time 0 - 0 - 0 -

tOEw Output Enable Time from RIW 5 - 5 - 5 -

toow Output Disable Time from RIW - 25 - 30 - 35 

AC Test Conditions 

Input Pulse Levels 2.4V/0.6V 

Input Pulse Rise and Fall Time 5ns 

Input Timing Measurement Reference Levels 1.5V 

Output Timing Measurement Reference Levels 1.5V 

Output Load 1 TTL Gate and CL = 100pF 
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Timing Waveforms 

Read Cycle (1) 

ADDRESSES 

UB,LB 

Static RAM 

Dout--------------~----------~~ 

Write Cycle 1 (4) (R/W Controlled Write) 

ADDRESSES 

twp 

RNV 

UB, LB 

Hrgh Impedance 
Dout 

Din (5) Data Stable 

TC554161 FTLfTRL-70U85U10L 

tWR 

(5) 
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TC554161 FTlJTRL-70U85U10L Static RAM 

Write Cycle 2 (4) (CE Controlled Write) 

ADDRESSES 

RIW 

US, LS 

Dout------------------------~ 
High Impedance 

Din (5) (5) 

Write Cycle 3 (4) (UB, LB Controlled Write) 

ADDRESSES 

US. LB 

Dout------------------------~ 
ance 

Din (5) (5) 
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Static RAM TC554161 FTLJTRL-70U85U1 OL 

Notes: 
1. RNJ is high for read cycles. 

2. If the CE low transition occurs coincident with or after the RN.J low transition, outputs remain in 
a high impedance state. 

3. If the CE high transition occurs coincident with or prior to the RN.J high transition, outputs remain 

in a high impedance state. 

4. If OE is high during a write cycle, the outputs are in a high impedance state during this period. 

5. The I/O may be in the output state during this time; therefore input signals of opposite phase must not be applied. 
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TC554161FTUTRL,. 70U85U1 OL Static RAM 

Data Retention Characteristics {Ta = 0 - 70°C} 

SYMBOL PARAMETER MIN. TYP. MAX. UNIT 

VOH Data Retention Supply Voltage 2.0 - 5.5 V 

I VOH = 3.0V - - 30* 
IOOS2 Standby Current 

I VOH = 5.5V 60 
JlA - -

tCOR Chip Deselect to Data Retention Mode 0 - - ns 

tR Recovery Time 5 - - ms 

*6J.lA (max.) Ta = 0 - 40°C 

CE Controlled Data Retention Mode 

Voo DATA RETENTION MODE 

4.SV 

Voo-O.2V 

GND 

Note: 

1. If the V1H of CE is 2.2V in operation, during the period that the Voo voltage is going down from 4.5V to 2.4V, IOOS1 

current flows. 
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High Speed SRAM 



High Speed Static RAM 

Density Organization Package Speed ens) Features Page 
TC5588 ........................ 64K ............................. 8K x 8 ..................... P, J ............. 15, 20, 25, 35 ............................................. 8-1 
TC55888 ..................... 64K ............................. 8K x 8 ..................... P, J ......................... 1 0, 12 ............................................. 8-9 
TC5589 ........................ 72K ............................. 8K x 9 ..................... P, J ............. 15, 20, 25, 35 ............................................. 8-17 
TC55464A ................. 256K ........................... 64K x 4 ..................... P, J ............. 15, 20, 25, 35 ............................................. 8-25 
TC558464 ................. 256K ........................... 64K x 4 ..................... P, J ......................... 10, 12 ............................................. 8-33 
TC55465A ................. 256K ........................... 64K x 4 ..................... P, J ............. 15, 20, 25, 35 .......... TC55464A w/OE ....... 8-41 
TC558465 ................. 256K ........................... 64K x 4 ..................... P, J ......................... 10, 12 .......... TC558464 w/OE ....... 8-49 
TC55328A ................. 256K ........................... 32K x 8 ..................... P, J ............. 15, 20, 25, 35 ............................................. 8-57 
TC558328 ................. 256K ........................... 32K x 8 ..................... P, J ......................... 1 0, 12 ............................................. 8-65 
TC55V328 .................. 256K ........................... 32K x 8 ....................... J ................... 20,25,35 ............ 3.3V Operation ........ 8-73 
TC55329A ................. 288K ........................... 32K x 9 ..................... P, J ............. 15, 20, 25, 35 ............................................. 8-79 
TC558329 ................. 288K ........................... 32K x 9 ..................... P, J ......................... 1 0, 12 ............................................. 8-87 
TC551632 .................. 512K ........................ 32Kx 16 ....................... J .................... 20, 25, 35 ............................................. 8-95 
TC5584256 ................... 1M ........................ 256Kx4 ....................... J .................... 12, 15,20. ............................................ 8-103 
TC5584257 ................... 1 M ........................ 256K x 4 ....................... J .................... 12, 15, 20 ......... TC5584256 w/OE ...... 8-1 09 
TC5588128 ................... 1 M ........................ 128K x 8 ..................... P, J ................... 12, 15,20 ............................................. 8-115 
TC551664 ...................... 1 M ........................ 64K x 16 ....................... J .................... 15, 20, 25 ............................................. 8-121 
TC55V1664 .................... 1M ........................ 64Kx 16 .................... J, FT ................. 10, 12, 15 ............ 3.3V Operation ........ 8-129 
TC55V1864 ............. 1.125M ........................ 64K x 18 .................... J, FT ................. 10, 12, 15 ............ 3.3V Operation ........ 8-137 
TC551402 ...................... 4M ................ 4M x 1/1 M x 4 ....................... J .................... 20, 25, 30 ............................................. 8-145 
TC554101 ...................... 4M ............................ 1 M x 4 ....................... J .................... 20, 25, 30 ............................................. 8-151 

Package: P = Plastic DIP, J = SOJ, FT = Forward bend TSOP 



TOSHIBA 

1l:5588P/}15/20/25/35 

SILICON GATE CMOS 

8,192 WORD x 8 BIT CMOS STATIC RAM 

Description 
The TC5588P/J is a 65,536 bit high speed CMOS static random access memory organized as 8,192 words by 8 bits and operated 
from a single 5V supply. Toshiba's advanced CMOS technology and circuit design enable high speed~ration. 

The TC5588P/J features low power dissipation when the device is deselected using chip enable (CE1, CE2) and has an output 
enable input (OE) for fast memory access. Also, the device power between memory accesses is reduced by an automatic power 
down circuit. 

The TC5588P/J is suitable for use in high speed applications such as cache memory and high speed storage. All inputs and 
outputs are TIL compatible. The TC5588P/J is available in a 300mil width, 28-pin DIP and SOJ suitable for high density surface 
assembly. 

Features Pin Connection (Top View) 

• Fast access time TCSS88P TCSS88J 
- TC5588P/J-15 15ns (max.) 
- TC5588P/J-20 20ns (max.) NC Vee NC Vee 

- TC5588P/J-25 25ns (max.) A12 WE A12 WE 
- TC5588P/J-35 35ns (max.} A7 CE2 A7 CE2 

• Low power dissipation A6 A8 A6 A8 
- Operation: AS A9 AS A9 

- TC5588P/J-15 135mA (max.) A4 All A4 All 
- TC5588P/J-20 115mA (max.) A3 OE A3 M 
- TC5588P/J-25 115mA (max.) A2 AtO A2 AtO 
- TC5588P/J-35 115mA (max.) At m At rn 
- Standby: 1mA (max.) AO 1108 AO 1/08 

• Single 5V power supply: 5V±1 0% VOl 1107 1/01 1107 
• Fully static operation 1/02 1/06 1/02. 1/06 

• Inputs and outputs TIL compatible 1103 1105 1/03 VOS 

• Output buffer control: OE 
GND 1104 GNO 1104 

• Package: (DIP) 
- TC5588P: DIP28-P-300B 
- TC5588J: SOJ28-P-300A 

Pin Names 

AO - A12 Address Inputs 

1/01 - 1/08 Data Inputs/Outputs 

CE1, CE2 Chip Enable Inputs 

WE Write Enable Input 

OE Output Enable Input 

Voo Power (+5V) 

GND Ground 

NC No Connection 
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TC5588P/J-15/20/25/35 Static RAM 

Block Diagram 

-CLOCK 
GENERATOR .... 
PRECHARGE 

CIRCUIT ~ VOO 
I l 

A12 
,...---. :: ~ 

MEMORY CELL 
.....0 GNO 

~ a: 

~ ~ar:: "" ARRAY """" ~~ :: ar::~ 256 X 32 X 8 ~ o~ 
O~ (65,536) 0- a::«CD .... ecO 

0- ---r I , 
AS 

~ ,...---. - - .......... .- ~~ t:~ ~ 
~ .... - -~ SENse AMP ~ 

:J ~ 
~~ .- 'l.:_ Go I---- Q. 

~r -- .... - z , ~ :: ~ -a:: ~ ~ COLUMN Oar:: ~ .- "" DECODER ""~ ~~ c( ~~ .... ~ 
~~ 

~:,) 
~ COLUMN AOORESS . ~ «::') 

OCID 8UFFER CCID 

1101 

1108 

--~ 66666 --r--

A4 ~ AO 

We" <>-0 ~ 
0 

Oe c>-c ..J t- o--o ..Jc( 

CE2°--
ec c( a: 
t-zw 
Z "'z 

ffi o-c 0-"" 
v "'''' 

Maximum Ratings 

SYMBOL ITEM RATING UNIT 

VDD Power Supply Voltage -0.5 - 7.0 V 

VIN Input Voltage -2.0 - 7.0 V 

VI/O Input/Output Voltage -0.5 - Voo + 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 °C 
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Static RAM TC5588P/J-15/20/25/35 

DC Recommended Operating Conditions 

SYMBOL PARAMETER MIN. TYP. MAX. UNIT 

Voo Power Supply Voltage 4.5 5.0 5.5 V 

VIH Input High Voltage 2.2 - VDD + 0.5 V 

VIL Input Low Voltage -0.5* - 0.8 V 

, -3V with a pulse width of 10ns 

DC Characteristics (Ta = 0 - 70°C, Voo = 5V±10%) 

SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX. UNIT 

III Input Leakage Current V1N = 0 - VDD - - ±1 I1A 

ILO Output Leakage Current 
CE1 = V1H or CE2 = V1L or WE =V1L - - ±1 I1A or OE = V1H• VOUT = 0 - VDD 

10H Output High Current VOH = 2.4V -4 - - rnA 

10L Output Low Current VOL = O.4V 8 - - rnA 

VDD = 5.5V tcycle = Min cycle 
-15 - - 135 

CE1 = V1L and CE2 = V1H -20 
1000 Operating Current 

Other Inputs = V1HN1L 
rnA 

-25 - - 115 
lOUT = OrnA -35 

VDD = 5.5V tcycle = Min cycle 
10051 CE1 = V1H or CE2 = V1L - - 25 

Standby Current Other Inputs = V1HN1L rnA 

10052* 
CE1 = VDD - 0.2V or CE2 = 0.2V - - 1 
Other Inputs = VDD - 0.2V or O.2V 

, If CE1 ~ Voo - 0.2V, the specified limits are guaranteed under the condition CE2 ~ VDO - 0.2V or CE2 :::; 0.2V. 

Capacitance* (Ta = 25°C, f = 1.0MHz) 

SYMBOL PARAMETER TEST CONDITION MAX. UNIT 

CIN Input Capacitance V1N = GND 5 pF 

COUT Output Capacitance VouT=GND 7 pF 

'This parameter is periodically sampled and is not 100% tested. 
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TC5588P/J-15/20/25/35 Static RAM 

AC Characteristics (Ta = 0 - 70°C(1), Voo = 5V±10%) 

Read Cycle 

TC5588P/J-15 TC5588P/J-20 TC5588P/J-25 
SYMBOL PARAMETER 

MIN. MAX. MIN. MAX. MIN. MAX. 

tRe Read Cycle Time 15 - 20 - 25 -

tAee Address Access Time - 15 - 20 - 25 

teo1 CE1 Access Time - 15 - 20 - 25 

teo2 CE2 Access Time - 15 - 20 - 25 

tOE OE Access Time - 9 - 10 - 12 

tOH Output Data Hold Time from Address Change 5 - 5 - 5 -

teoE Output Enable Time from GET or CE2 5 - 5 - 5 -

teoD Output Disable Time from CE1 or CE2 - 6 - 6 - 6 

tOEE Output Enable Time from OE 0 - 0 - 0 -

tODO Output Disable Time from OE - 5 - 5 - 5 

tpu Chip Selection to Power Up Time 0 - 0 - 0 -

tpD Chip Deselection to Power Down Time - 15 - 20 - 25 

Write Cycle 

TC5588P/J-15 TC5588P/J-20 TC5588P/J-25 
SYMBOL PARAMETER 

MIN. MAX. MIN. MAX. MIN. MAX. 

twe Write Cycle Time 15 - 20 - 25 -

tew Chip Enable to End of Write 12 - 13 - 15 -

tAS Address Setup Time 0 - 0 - 0 -

twp Write Pulse Width 12 - 13 - 15 -
tWR Write Recovery Time 0 - 0 - 0 -

tDS Data Setup Time 9 - 10 - 12 -

tOH Data Hold Time 0 - 0 - 0 -

tOEW Output Enable Time from WE 0 - 0 - 0 -

toow Output Disable Time from WE - 6 - 6 - 6 

AC Test Conditions 
Input Pulse Levels 3.0V/0.OV 

Input Pulse Rise and Fall Time 3ns 

Input Timing Measurement Reference Levels 2.2V/0.BV 

Output Timing Measurement Reference Levels 2.0V/0.BV 

Output Load Fig. 1 41
SV480n 

va in 

CL = 30pF l 2550 

TC5588P IJ-35 
UNIT 

MIN. MAX. 

35 -
- 35 

- 35 

- 35 

- 12 

5 -
ns 

5 -
- 6 

0 -

- 5 

0 -

- 35 

TC5588P/J-35 
UNIT 

MIN. MAX. 

35 -
15 -

0 -
15 -
0 - ns 

12 -
0 -
0 -

- 6 

SV 

CL ~::; f i :::: 
(For \cOE. toEE. tcoo. 
tooo. toEw and toow) 

Figure 1. 
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Timing Waveforms 

Read Cycle (2) 

ADDRESSES 

CE2 

m 

Dour 
High Impedance 

Static RAM 

tC02 

toe 

OUTPUT DATA VALID 

1 ___ ~tC~O~E~ __ ~~IUNKNOWN 

Write Cycle 1 (5) (WE Controlled Write) 

twc 

ADDRESSES 

tWR 

CE2 

m 

Dour 

UNKNOWN tos 

DATA STABLE 
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UNKNOWtf 
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TC5588P/J-15/20/25/35 Static RAM 

Write Cycle 2 (5) (CE1 Controlled Write) 
twc 

ADDRESSES 

twp 

CE2 

tcw 

toOW(6) 

Dour 
tcoE 

High Impedance 

UNKNOWN 
tos 

DATA STABLE 

Write Cycle 3 (5) (CE2 Controlled Write) 
twc 

ADDRESSES 

CE2 

m 

High Impedance 
Dour 

UNKNOWN tos 

DATA STABLE 
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Static RAM TC5588P/J-15/20/25/35 

Notes: 
1. The operating temperature (fa) is guaranteed with transverse air flow exceeding 400 linear feet per minute. 

2. WE is high for read cycles. 

3. If the CE1 low transition or CE2 high transition occurs coincident with or after the WE low transition, outputs 

remain in a high impedance state. 

4. If the CE1 high transition or CE2 low transition occurs coincident with or prior to the WE high transition, outputs 
remain in a high impedance state. 

5. If OE is high during a write cycle, the outputs are in a high impedance state during this period. 

6. The following parameters are measured using the load shown in Fig. 1. 

(A) tCOE, tOEE' tOEW ..... Output Enable Time 
(8) tcoo, tooo, toow .... Output Disable Time 

CE1, OE 

WE, CE2 
(A) 

DOUT 
High Impedance 

OUTPUT DATA VALID H __ ""--",, ... e ... dance 

UNKNOWN UNKNOWN 
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Static RAM 

Notes 
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TOSHIBA 

TC55B88P /J-10/12 

SILICON GATE BiCMOS 

8,192 WORD x 8 BIT BiCMOS STATIC RAM 

Description 
The TC55B88P/J is a 65,536 bit high speed BiCMOS static random access memory organized as 8,192 words by 8 bits and 
operated from a single 5V supply. Toshiba's BiCMOS technology and advanced circuit design enable hJgb....speed operation. 

The TC55B88P/J features low power dissipation when the device is deselected using chip enable (CE1, CE2) and has an out­
put enable input (OE) for fast memory access. 

The TC55B88P/J is suitable for use in high speed applications such as cache memory and high speed storage. All inputs and 
outputs are TIL compatible. 

The TC55B88P/J is available in a 300mil width, 28-pin DIP and SOJ suitable for high density surface assembly. 

Features Pin Connection (Top View) 
• Fast access time TeSSB88P Te5S888J 

- TC55B88P/J-10 10ns (max.) 
- TC55B88P/J-12 12ns (max.) 

• Low power dissipation 
NC Voo NC Voo 

Al2 wt A12 W£ 
- Operation: 155mA (max.) A7 CE2 A7 eE2 
- Standby: 1 OmA (max.) A6 AS A6 AS 

• Single 5V power supply: 5V±5% (-10) AS A9 AS A9 
5V±10% (-12) 

• Fully static operation 

A4 All A4 All 
A3 M A3 m-

• Inputs and outputs TIL compatible 

• Output buffer control: OE 

• Package: 
- TC55B88P: DIP28-P-300B 
- TC55B88J: SOJ28-P-300A 

A2 A2 A10 
At At m 
AO AO V08 

Val VOl V07 
V02 1/02 V06 
V03 V03 vas 

GNO GNO V04 
Pin Names 

(DIP) (SOJ) 
AD - A12 Address Inputs 

1/01 - 1/08 Data Inputs/Outputs 

CE1, CE2 Chip Enable Inputs 

WE Write Enable Input 

OE Output Enable Input 

VDD Power (+5V) 

GND Ground 

NC No Connection 
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TC55B88P/J-10/12 

Block Diagram 

AS 
A6 
A7 
AS 
A9 

A10 
A 11 
A12 

1/01 
1/02 
1/03 
1104 
1/05 
1/06 
1/07 
V08 

-. 

-
--..... --

--
-

-----

• 
~" • 

.-
~" 

• 
>-
)1>. 

)I> 

-
a:: 
w 

8 ¢ u 
w 
C 

~ 
a:: 

~r--

~ ~ ~-
~- ... 
" ~ 
~ 
~ 
~ 
........, 

Static RAM 

MEMORY 
CELL ARRAY ~o VOO 

2S6x32x8 ~ GNO 
(65,536) 

D 
""" 

IL.~ COLUMN I/O 
~~ CIRCUIT ~~ ~ ~ 

COLUMN ~ I- __ , 

DECODER ~ 

~-

~-~~~~ijj 
o 0 0 0 0 

AO A1 A2 A3 A4 

WE 
m 

eE2 
~ 

o-c 
a::: ~ 

o-c 0 
.j ~ 

O-,ct 
0.- 1I:~a::: 

~Z'" 

o-c z'"'z 0- ... 
v",,", 

Maximum Ratings 

SYMBOL ITEM 

Voo Power Supply Voltage 

V1N Input Voltage 

V 110 Input/Output Voltage 

Po Power Dissipation 

TSOLDER Soldering Temperature • Time 

TSTRG Storage Temperature 

TOPR Operating Temperature 

RATING UNIT 

-0.5 - 7.0 V 

-2.0 - 7.0 V 

-0.5 - VDD + 0.5 V 

1.0 W 

260· 10 °C· sec 

-65 - 150 °C 

-10 - 85 °C 
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Static RAM TC55888P/J-10/12 

DC Recommended Operating Conditions 

SYMBOL PARAMETER MIN. TYP. MAX. UNIT 

I -10 4.75 5.0 5.25 
Voo Power Supply Voltage V 

I -12 4.5 5.0 5.5 

VIH Input High Voltage 2.2 - Voo + 0.5 V 

VIL Input Low Voltage -0.5* - 0.8 V 

* -3V with a pulse width of 10ns 

DC Characteristics (Ta = 0 - 70°C, -10: Voo = 5V±5%, -12: Voo = 5V±10%) 

SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX. UNIT 

III Input Leakage Current VIN = 0 - Voo - - ±10 jJA 

ILO Output Leakage Current 
CE1 = VIH or CE2 = VIL or WE =VIL or - - ±10 jJA 
OE = VIH• VOUT= 0 - Voo 

IOH Output High Current VOH = 2.4V -4 - - mA 

IOL Output Low Current VOL = O.4V 8 - - mA 

~=Mincycle 
CE1 = VIL and CE2 = VIH Voo= -10 
Other Inputs = VIHNIL 5.25V 

1000 Operating Current 
lOUT = OmA 

- - 155 mA 
~= Min cycle 
CE1 = VIL and CE2 = VIH Voo = 5.5V -12 
Other Inputs = VIHNIL 
lOUT = OmA 

CE1 = VIH or CE2 = VIL Voo= -10 - -
Other Inputs = VIHNIL 5.25V 

100S1 30 

Standby Current 
CE1 = VIH or CE2 = VIL Voo= 5.5V -12 - - mA 
Other Inputs = VIHNIL 

100S2 
CE1 = Voo - 0.2V or CE2 = 0.2V 

- - 10 
Other Inputs = VOD - 0.2V or 0.2V 

Capacitance* (Ta = 25°C, f = 1.0MHz) 

SYMBOL PARAMETER TEST CONDITION MAX. UNIT 

CIN Input Capacitance VIN = GND 5 pF 

COUT Output Capacitance VOUT= GND 7 pF 

'This parameter is periodically sampled and is not 100% tested. 
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TC55888P/J-10112 Static RAM 

AC Characteristics (Ta = 0 - 70°C(1), -10: Voo = 5V±5%, -12: Voo = 5V±10%) 

Read Cycle 

SYMBOL PARAMETER 

tRC Read Cycle Time 

tACC Address Access Time 

tC01 CE1 Access Time 

tC02 CE2 Access Time 

tOE OE Access Time 

tOH Output Data Hold Time from Address Change 

tCOE Output Enable Time from 'C'E1 or CE2 

tcoo Output Disable Time from 'C'E1 or CE2 

tOEE Output Enable Time from OE 

tooo Output Disable Time from OE 

tpu Chip Selection to Power Up Time 

tpo Chip Deselection to Power Down Time 

Write Cycle 

SYMBOL PARAMETER 

twc Write Cycle Time 

tcw Chip Enable to End of Write 

tAS Address Setup Time 

tAW Address Valid to End of Write 

twp Write Pulse Width 

tWR Write Recovery Time 

tos Data Setup Time 

tOH Data Hold Time 

tOEw Output Enable Time from WE 

toow Output Disable Time from WE 

AC Test Conditions 
Input Pulse Levels 

Input Pulse Rise and Fall Time 

Input Timing Measurement Reference Levels 

Output Timing Measurement Reference Levels 

Output Load 

TC55B88P /J-10 

MIN. MAX. 

10 -
- 10 

- 10 

- 10 

- 6 

3 -
3 -
- 5 

1 -
- 5 

0 -
- 10 

TC55B88P /J-10 

MIN. MAX. 

10 -
7 -
0 -

7 -

6 -
1 -
6 -
0 -

1 -
- 5 

3.0V/0.OV 

3ns 

1.5V 

1.5V 

Fig. 1 

TC55B88P /J-12 
UNIT 

MIN. MAX. 

12 -

- 12 

- 12 

- 12 

- 7 

3 -
ns 

3 -

- 6 

1 -

- 6 

0 -

- 12 

TC55B88P/J-12 
UNIT 

MIN. MAX. 

12 -

8 -

0 -
8 -

7 -
ns 

1 -

7 -

0 -
1 -

- 6 

4i
SV48on 

110 in 

CL = 30pF I 2550 

5V 

1/01'in _ ~ 480n 

Cl'~2ssn 
(For teOE, toEE. teOD. 
tooo, toEw and toDW) 

Figure 1. 
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Timing Waveforms 

Read Cycle (2) 

ADDRESSES 

eE2 

DOUT 
High Impedance 

Static RAM 

tc02 

toe 

OUTPUT DATA VALID 

1~ ___ tc_O_E~(6~) __ ~~IUNKNOWN 

Write Cycle 1 (5) (WE Controlled Write) 

twc 

ADDRESSES 

eE2 

m 

DOUT 

UNKNOWN 
tos 

DATA STABLE 

TOSHIBA AMERICA ELECTRONIC COMPONENTS, INC. 

TC55B88P/J-10/12 

UNKNOWN 

UNKNOWN 
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TC55B88P/J·10112 Static RAM 

Write Cycle 2 (5) (CE1 Controlled Write) 
twc 

ADDRESSES 

CE2 

tcw 

m 

Dour 
High Impedance 

tos 

DATA STABLE 

Write Cycle 3 (5) (CE2 Controlled Write) 

ADDRESSES f-two ~----------------
f • 

""'~.,.,.,.,.,., 

CE2 

m 

High Impedance 
DOUl 

tos 

OIN DATA STABLE 
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Static RAM TC55B88P/J-10/12 

Notes: 

1 . The operating temperature (Ta) is guaranteed with transverse air flow exceeding 400 linear feet per minute. 

2. WE is high for read cycles. 

3. If the CE1 low transition or CE2 high transition occurs coincident with or after the WE low transition, outputs 

remain in a high impedance state. 

4. If the CE1 high transition or CE2 low transition occurs coincident with or prior to the WE high transition, outputs 

remain in a high impedance state. 

5. If OE is high during a write cycle, the outputs are in a high impedance state during this period. 

6. The following parameters are measured using the load shown in Fig. 1. 

(A) tCOE' tOEE, tOEW ..... Output Enable Time 

(8) tcoo, tooo, toow .... Output Disable Time 

CE1, OE 

WE, CE2 
(A) 

Dour 
High Impedance 

UNKNOWN 
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Static RAM 

Notes 
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TOSHIBA 

1l:5589P/]-15/20/25/35 

SILICON GATE CMOS 

8,192 WORD x 9 BIT CMOS STATIC RAM 

Description 

The TC5589P/J is a 73,728 bit high speed CMOS static random access memory organized as 8,192 words by 9 bits and operated 
from a single 5V supply. Toshiba's advanced CMOS technology and circuit design enable high speed ~ration. 

The TC5589P/J features low power dissipation when the device is deselected using chip enable (CE1, CE2) and has an output 
enable input (OE) for fast memory access. Also, the device power between memory accesses is reduced by an automatic power 
down circuit. 

The TC5589P/J is suitable for use in high speed applicationssuch as cache memory and high speed storage. All inputs and 
outputs are TIL compatible. 

The TC5589P/J is available in a 300mil width, 28-pin DIP and SOJ suitable for high density surface assembly. 

Features Pin Connection (Top View) 

• Fast access time -, T(5589P T(5589J 
- TC5589P/J-15 15ns (max.) 
- TC5589P/J-20 20ns (max.) A8 Voo A8 Voo 
- TC5589P/J-25 25ns (max.) A7 WE A7 WE 
- TC5589P/J-35 35ns (max.) A6 CE2 A6 CE2 

• Low power dissipation AS A9 AS A9 
- Operation: A4 A10 A4 A10 
- TC5589P/J-15 135mA (max.) A3 All A3 All 
- TC5589P/J-20 115mA (max.) A2 OE A2 OE 
- TC5589P/J-25 115mA (max.) Al A12 Al A12 
- TC5589P/J-35 115mA (max.) AO eEl AO ill 
- Standby: 1mA (max.) 1101 1/09 1/01 1109 

• Single 5V power supply: 5V±10% 1/02 1/08 1102 1108 
• Fully static operation 1103 1/07 1/03 1/07 

• Inputs and outputs TIL compatible 1/04 1/06 1104 1/06 

• Output buffer control: OE GND 1/05 GND 1/05 

• Package: (DIP) (SOJ) 
- TC5589P: DIP28-P-300B 
- TC5589J: SOJ28-P-300A 

Pin Names 

AO -A12 Address Inputs 

1/01 - 1/09 Data Inputs/Outputs 

CE1, CE2 Chip Enable Inputs 

WE Write Enable Input 

OE Output Enable Input 

Voo Power (+5V) 

GND Ground 

TOSHIBA AMERICA ELECTRONIC COMPONENTS. INC. 8-17 



TC5589P/J-15/20/25/35 Static RAM 

Block Diagram 

-CLOCK 
GENERATOR .... 
PRECHARGE 

CIRCUIT ~ Voo 
I I 

A12 -0-
I- .~ GND 

~ '" u: MEMORY CELL 
"" Ill: w ARRAY 0- ww 0 

~ 
u:u. 

~§ 256x32x9 ~ Ou. 
0::> (73,728) 

~ U:«CDI- U:O 

~ I .---
, 

.--
""",- I- .... --~~ .... .... ~~ ~ SENSE AMP t:~ ::> .... ::> '/. 

=~ 
0.. I---.... 0.. r/r-- .... 

: z 
~V ~ 

::> ~ -u: COLUMN Ou: ~ : w 

~lf DECODER &AI I"'-
- «u. ~u. ~ : .... u. .... u.~ 

C(::I COLUMN ADDRESS ~ c(::> 
OeD BUFFER OeD 

AS 

1101 

1109 

10-,..- 66666 "-r--

A4 ~ AO 

~itJ WE~ 

oeo-<) o ..J« 

eE20..-
u: « u: 
.... zw 
Z \:1Z 

ffi 0-<) 
O-w 
u ",,\:1 

Maximum Ratings 

SYMBOL ITEM RATING UNIT 

Voo Power Supply Voltage -0.5 - 7.0 V 

VIN Input Voltage -2.0 - 7.0 V 

V I/O Input/Output Voltage -0.5 - Voo + 0.5 V 

Po Power Dissipation 1.0 W 

TSOLOER Soldering Temperature • Time 260· 10 °C· sec 

TSTRG Storage Temperature -65 - 150 °C 

TOPR Operating Temperature -10 - 85 °C 
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Static RAM TC5589P/J-15/20/25/35 

DC Recommended Operating Conditions 

SYMBOL PARAMETER MIN. TYP. MAX. UNIT 

Voo Power Supply Voltage 4.5 5.0 5.5 V 

VIH Input High Voltage 2.2 - Voo + 0.5 V 

VIL Input Low Voltage -0.5* - 0.8 V 

, -3V with a pulse width of 10ns 

DC Characteristics (Ta = 0 - 70°C, Voo = 5V±10%) 

SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX. UNIT 

III Input Leakage Current VIN = 0 - Voo - - ±1 !lA 

ILO Output Leakage Current 
CE1 = VIH or CE2 = VIL or WE =VIL - - ±1 !lA or OE = V1H• VOUT= 0 - Voo 

10H Output High Current VOH = 2.4V -4 - - mA 

10L Output Low Current VOL = O.4V 8 - - mA 

Voo = 5.5V tcycle = Min cycle 
-15 - - 135 

CE1 = V1L and CE2 = VIH -20 
1000 Operating Current 

Other Inputs = V1HNIL 
mA 

-25 - - 115 
lOUT = OmA 

-35 

Voo = 5.5V tcycle = Min cycle 

100S1 CE1 = VIH or CE2 = VIL - - 25 

Standby Current Other Inputs = VIHN1L mA 

100S2 * 
CE1 = Voo - 0.2V or CE2 = 0.2V 

- - 1 
Other Inputs = Voo - 0.2V or 0.2V 

, If CE1 ~ Voo - O.2V, the specified limits are guaranteed under the condition CE2 ~ Voo - 0.2V or CE2 ::; 0.2V 

Capacitance* (Ta = 25°C, f = 1.0MHz) 

SYMBOL PARAMETER TEST CONDITION MAX. UNIT 

CIN Input Capacitance VIN = GND 5 pF 

COUT Output Capacitance VouT=GND 7 pF 

'This parameter is periodically sampled and is not 100% tested. 
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TC5589P/J-15/20/25/35 Static RAM 

AC Characteristics (Ta = 0 - 70°C(1), Voo = 5V±10%) 

Read Cycle 

TC5589P/J-15 TC5589P/J-20 TC5589P/J-25 
SYMBOL PARAMETER 

MIN. MAX. MIN. MAX. MIN. MAX. 

tRc Read Cycle Time 15 - 20 - 25 -

tACC Address Access Time - 15 - 20 - 25 

tC01 CE1 Access Time - 15 - 20 - 25 

tC02 CE2 Access Time - 15 - 20 - 25 

tOE OE Access Time - 9 - 10 - 12 

tOH Output Data Hold Time from Address Change 5 - 5 - 5 -

tCOE Output Enable Time from CE1 or CE2 5 - 5 - 5 -

tCOD Output Disable Time from CE1 or CE2 - 6 - 6 - 6 

tOEE Output Enable Time from OE 0 - 0 - 0 -
tODO Output Disable Time from OE - 5 - 5 - 5 

tpu Chip Selection to Power Up Time 0 - 0 - 0 -

tpD Chip Deselection to Power Down Time - 15 - 20 - 25 

Write Cycle 

TC5589P/J-15 TC5589P/J-20 TC5589P/J-25 
SYMBOL PARAMETER 

MIN. MAX. MIN. MAX. MIN. MAX. 

twc Write Cycle Time 15 - 20 - 25 -

tcw Chip Enable to End of Write 12 - 13 - 15 -

tAs Address Setup Time 0 - 0 - 0 -

twp Write Pulse Width 12 - 13 - 15 -
tWR Write Recovery Time 0 - 0 - 0 -
tos Data Setup Time 9 - 10 - 12 -
tOH Data Hold Time 0 - 0 - 0 -

tOEW Output Enable Time from WE 0 - 0 - 0 -

to ow Output Disable Time from WE - 6 - 6 - 6 

AC Test Conditions 
Input Pulse Levels 3.0V/0.OV 

Input Pulse Rise and Fall Time 3ns 

Input Timing Measurement Reference Levels 2.2V/0.8V 

Output Timing Measurement Reference Levels 2.0V/0.8V 

Output Load Fig. 1 ;rl
SV

4800 
I/Ogin 

CL = 30pF J 255n 

," 

TC5589P/J-35 
UNIT 

MIN. MAX. 

35 -

- 35 

- 35 

- 35 

- 12 

5 -
ns 

5 -

- 6 

0 -
- 5 

0 -

- 35 

TC5589P/J-35 
UNIT 

MIN. MAX. 

35 -

15 -

0 -

15 -

0 - ns 

12 -

0 -
0 -
- 6 

5V 

110 pin _ ~ 4800 

CL=:~2SSO 
(For tCOE. tOEE. teoD. 
tODO. tOEw and toDW) 

Figure 1. 
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Timing Waveforms 

Read Cycle (2) 

ADDRESSES 

eE2 

ill 

OE 

Dour 
High Impedance 

Static RAM 

te02 

teol 

tOE 

1 ... _----.;te~o~E..:..:.:...._---!~1 UNKNOWN 

Write Cycle 1 (5) (WE Controlled Write) 

twe 

ADDRESSES 

twp 

tcw 

eE2 

tcw 

at 

Dour 
High Imped 

UNKNOWN 
tos 

DATA STABLE 

TOSHIBA AMERICA ELECTRONIC COMPONENTS, INC. 
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UNKNOWN 

UNKNOWN 
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TC5589P/J-15/20/25/35 Static RAM 

Write Cycle 2 (5) (CE1 Controlled Write) 

twc 

ADDRESSES 

twp 

tcw 

CE2 

tcw 

ITT 

Dour 

tCOE 
High Impedance 

tos 

DATA STABLE 

Write Cycle 3 (5) (CE2 Controlled Write) 

twc 

ADDRESSES 

twp 

tcw 

CE2 

tcw 

ill 

tCOE (6) 

High Impedance 
DOUT 

UNKNOWN tos 

DATA STABLE 
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Static RAM TC5589P/J-15/20/25/35 

Notes: 

1. The operating temperature (Ta) is guaranteed with transverse air flow exceeding 400 linear feet per minute. 

2. WE is high for read cycles. 

3. If the CE1 low transition or CE2 high transition occurs coincident with or after the WE low transition, outputs 

remain in a high impedance state. 

4. If the CE1 high transition or CE2 low transition occurs coincident with or prior to the WE high transition, outputs 

remain in a high impedance state. 

5. If OE is high during a write cycle, the outputs are in a high impedance state during this period. 

6. The following parameters are measured using the load shown in Fig. 1. 

(A) tCOE' tOEE' tOEw ..... Output Enable Time 

(8) tcoo, tooo, to ow .... Output Disable Time 

WE,CE2 
(A) 

Dour 
High Impedance O.2V 

O.2V 

UNKNOWN 

OUTPUT DATA VALID 

UNKNOWN 
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Static RAM 

Notes 
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TOSHIBA 

1l:55464lU?/AJ-15/20/25/35 

SILICON GATE CMOS 

65,536 WORD x 4 BIT CMOS STATIC RAM 

Description 
The TC55464AP/AJ is a 262,144 bit high speed CMOS static random access memory organized as 65,536 words by 4 bits and 
operated from a single 5V supply. Toshiba's advanced CMOS technology and circuit design enable high speed operation. 

The TC55464AP/AJ features low power dissipation when the device is deselected using chip enable (CE). Also, the device 
power between memory accesses is reduced by an automatic power down circuit. 

The TC55464AP/AJ is suitable for use in high speed applications such as cache memory and high speed storage. All inputs 
and outputs are TIL compatible. 

The TC55464AP/AJ is available in a 300mil width, 24-pin DIP and SOJ suitable for high density surface assembly. 

Features Pin Connection (Top View) 

• Fast access time TCSS464AP TCS5464AJ 
- TC55464AP/AJ-15 15ns (max.) 
- TC55464AP/AJ-20 20ns (max.) A8 Voo A8 Voo 
- TC55464AP/AJ-25 25ns (max.) A7 A1S A7 A1S 
- TC55464AP/AJ-35 35ns (max.) A6 A14 A6 A14 

• Low power dissipation 
AS A13 AS A13 

- Operation: 
A4 A12 A4 A12 - TC55464AP/AJ-10 120mA (max.) 

- TC55464AP/AJ-20 120mA (max.) A3 A1l All 

- TC55464AP/AJ-25 120mA (max.) A2 Al0 A10 
- TC55464AP/AJ-35 100mA (max.) Al 1/01 1/01 
- Standby: 1mA(max.) AO 1102 1/02 

• Single 5V power supply: 5V±10% A9 1103 1/03 
• Fully static operation CE 1/04 1104 
• Inputs and outputs TIL compatible GND WE. WE 
• Package: 

(DI?) (SOJ) - TC55464AP: DIP24-P-300B 
- TC55464AJ: SOJ24-P-300A 

Pin Names 

AD -A15 Address Inputs 

1/01 - 1/04 Data Inputs/Outputs 

CE Chip Enable Input 

WE Write Enable Input 

Voo Power (+5V) 

GND Ground 
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TC55464API AJ-15/20/25/35 

Block Diagram 

A14 
A9 
AS 
A4 
A3 
A2 
Al 
AO 

1/01 o-.--~ 

1/02 O+...--~ 

1/03 C>+-!~~ 

c:c: 
UJ 

o 
~O 
O~ 
c:c:o 

I/O 4 oritTt-L--:----.J 

Operating Mode 

~ MODE 
CE 

Read L 

Write L 

Standby H 

*H or L 

Maximum Ratings 

SYMBOL ITEM 

Voo Power Supply Voltage 

VIN Input Voltage 

VI/a InpuVOutput Voltage 

Po Power Dissipation 

Static RAM 

MEMORY CELL 

ARRAY 

256x256x4 

(262,144) 

SENSE AMP. 

COLUMN 

.---0 Voo 

.---0 GND 

CE 

A6 AS All A 13 
A7 A10 A12 A15 

CE 

WE 1/01 -1/04 POWER 

H Output 1000 

L Input 1000 

* High Impedance loos 

RATING UNIT 

-0.5 - 7.0 V 

-2.0 - 7.0 V 

-0.5* - Voo + 0.5 V 

1.0 W 

TSOLOER Soldering Temperature • Time 260· 10 °C· sec 

TSTRG Storage Temperature -65 - 150 °C 

TOPR Operating Temperature -10 - 85 °C 

* -3V with a pulse width of 10ns 
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Static RAM TC55464API AJ·15/20/25/35 

DC Recommended Operating Conditions 

SYMBOL PARAMETER MIN. TYP. MAX. UNIT 

Voo Power Supply Voltage 4.5 5.0 5.5 V 

VIH Input High Voltage 2.2 - Voo + 0.5 V 

VIL Input Low Voltage -0.5* - 0.8 V 

• -3V with a pulse width of 10ns 

DC Characteristics (Ta = 0 - 700C, Voo = 5V±10%) 

SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX. UNIT 

III Input Leakage Current VIN=O - Voo - - ±1 J1A 
ILO Output Leakage Current CE = VIH or WE =VIL, Vour= 0 - Voo - - ±1 J1A 
10H Output High Current VOH = 2.4V -4 - - rnA 

10L Output Low ,Current VoL= O.4V 8 - - rnA 

-15 - - 120 
~Ie = Min cycle -20 - - 120 

1000 Operating Current CE = VIL rnA 
Other Inputs = VIHNIL 

-25 - - 120 

-35 - - 100 

-15 
~Ie = Min cycle -20 

IOOS1 CE = VIH - - 20 

Standby Current Other Inputs = VI~IL -25 
rnA 

-35 

100S2 
CE = Voo - 0.2V - - 1 
Other Inputs = Voo -0.2V or 0.2V 

Capacitance* (Ta = 25°C, f = 1.0MHz) 

SYMBOL PARAMETER TEST CONDITION MAX. UNIT 

CIN Input Capacitance VIN=GND 6 pF 

CliO Input/Output Capacitance V 110 = GND 8 pF 

·This parameter is periodically sampled and is not 100% tested. 
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TC55464API AJ-15/20/25/35 Static RAM 

AC Characteristics (Ta = 0 .... 70°C(1), Voo = 5V±10%) 

Read Cycle 

TC55464AP/AJ-15 TC55464AP/AJ-20 
SYMBOL PARAMETER 

MIN. MAX. MIN. MAX. 

tRe Read Cycle Time 15 - 20 -

tAee Address Access Time - 15 - 20 

teo CE Access Time - 15 - 20 

Output Data Hold Time from Address 
tOH Change 

5 - 5 -

teoE Output Enable Time from CE 5 - 5 -

teoD Output Disable Time from CE - 8 - 8 

Write Cycle 

TC55464AP/AJ-15 TC55464AP IAJ-20 
SYMBOL PARAMETER 

MIN. MAX. MIN. MAX. 

twe Write Cycle Time 15 - 20 -

twp Write Pulse Width 10 - 11 -

tAW Address Valid to End of Write 12 - 13 -

tew Chip Enable to End of Write 12 - 13 -

tAs Address Setup Time 0 - 0 -
tWR Write Recovery Time 0 - 0 -

tDS Data Setup Time 8 - 10 -
tDH Data Hold Time 0 - 0 -

tOEw Output Enable Time from WE 1 - 1 -

tODw Output Disable Time from WE - 8 - 8 

AC Test Conditions 
Input Pulse Levels 3.0V/0.OV sv 
Input Pulse Rise and Fall Time 3ns 

Input Timing Measurement Reference Levels 2.2V/0.8V 

Output Timing Measurement Reference Levels 2.0V/0.8V 

Output Load Fig. 1 

TC55464AP/AJ-25 TC55464AP/AJ-35 
UNIT 

MIN. MAX. MIN. MAX. 

25 - 35 -
- 25 - 35 

- 25 - 35 

ns 
5 - 5 -

5 - 5 -
- 10 - 15 

TC55464AP/AJ-25 TC55464AP/AJ-35 

MIN. 

25 

13 

15 

15 

0 

0 

12 

0 

1 

-

UNIT 
MAX. MIN. MAX. 

- 35 -
- 18 -
- 20 -
- 20 -
- 0 -

ns 
- 0 -
- 15 -
- 0 -

- 1 -
10 - 15 

I/Opin ~4BOO 
CL=spTI2550 

( For teOE, teoo. 
toew and toow) 

Figure 1. 
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Timing Waveforms 

Read Cycle (2) 

Write Cycle 1 (WE Controlled Write) 

ADDRESSES 

Static RAM 

OUTPUT DATA VALID 

twc 

tWit 

DATA STABLE 
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TC55464API AJ-15/20/25/35 Static RAM 

Write Cycle 2 (CE Controlled Write) 
twc 

ADDRESSES 

twp 

tCOE (5) toOW(S) 

High Impedance 
Dour 

UNKNOWN 
tos 

DATA STABLE 
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Static RAM TC55464API AJ-15/20/25/35 

Notes: 

1. The operating temperature (Ta) is guaranteed with transverse air flow exceeding 400 linear feet per minute. 

2. WE is high for read cycles. 

3. If the CE low transition occurs coincident with or after the WE low transition, outputs 

remain in a high impedance state. 

4. If the CE high transition occurs coincident with or prior to the WE high transition, outputs 

remain in a high impedance state. 

5. The following parameters are measured using the load shown in Fig. 1. 

(A) tCOE, tOEW ..... Output Enable Time 

(8) tCOD' tODW .... Output Disable Time 

~~ 
-~ 

II I 
II 

-,( \ 
(A) 

-ir-
tB) 

High Impedance ...., -i"""" O.2V 
., 

-' r- :- O.2V OUTPUT DATA VALID 
Il 

DOUT 
..., 

""1\ 

""-UNKNOWN UNKNOWN 
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O.2V 
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Static RAM 

Notes 
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TOSHIBA 

1l:55~64P/J-I0/12 

SILICON GATE BiCMOS 

65,536 WORD x 4 BIT BiCMOS STATIC RAM 

Description 
The TC55B464P/J is a 262,144 bit high speed BiCMOS static random access memory organized as 65,536 words by 4 bits and 
operated from a single 5V supply. Toshiba's BiCMOS technology and advanced circuit design enable high speed operation. 

The TC55B464P/J features low power dissipation when the device is deselected using chip enable (CE). 
The TC55B464P/J is suitable for use in high speed applications such as cache memory and high speed storage. All inputs and 

outputs are TTL compatible. 
The TC55B464P/J is available in a 300mil width, 24-pin DIP and SOJ suitable for high density surface assembly. 

Features Pin Connection (Top View) 

• Fast access time TCSS8464P TCSS8464J 
- TC55B464P/J-10 10ns (max.) 
- TC55B464P/J-12 12ns (max.) AS Voo AS Voo 

• Low power dissipation A7 A1S A7 A1S 
- Operation: A6 A14 A6 A14 
- TC55B464P/J-10 140mA (max.) AS A13 AS A13 
- TC55B464P/J-12 140mA (max.) A4 A12 A4 A12 
- Standby: 15mA (max.) A3 All A3 All 

• Single 5V power supply: 5V±10% A2 A10 A2 Al0 
• Fully static operation Al 1/01 Al 1/01 

• Inputs and outputs TTL compatible AO 1102 AO 1102 

• Package: 
A9 1/03 A9 1/03 
CE 1/04 CE 1/04 

- TC55B464P: DIP24-P-300B GND WE GND WE 
- TC55B464J: SOJ24-P-300A 

Pin Names 
(DIP) (SOJ) 

AO -A15 Address Inputs 

1/01 - 1/04 Data Inputs/Outputs 

CE Chip Enable Input 

WE Write Enable Input 

Voo Power (+5V) 

GND Ground 
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TC55B464P/J-10/12 Static RAM 

Block Diagram 

A1S 
A14 MEMORY CELL V\ c::: A9 V\c::: w 

ARRAY A4 Ww 
~§ 

.--0 Voo 
A3 ~C:::u... 

Oou... 2S6x2S6x4 A2 0:J Ow .--0 GND 0:::« ell 0:::0 
Al (262.144) 
AO 

1/01 

« .... SENSE AMP. 
1/02 .... => «0.. 
V03 o~ COLUMN 

1/04 
DeCODeR 

COLUMN CE 
ADDRESS BUFFER 

w AS A7 Al0 A12 
C) A6 AS All A13 

WE O--+-+-=--i 

CE 

Operating Mode 

~ MODE CE WE 1/01 -1/04 POWER 

Read L H Output 1000 

Write L L Input 1000 

Standby H * High Impedance loos 

*H or L 

Maximum Ratings 

SYMBOL ITEM RATING UNIT 

Voo Power Supply Voltage -0.5 - 7.0 V 

VIN Input Voltage -2.0 - 7.0 V 

Vila InpuVOutput Voltage -0.5 - Voo + 0.5 V 

Po Power Dissipation 1.0 W 

TSOLOER Soldering Temperature • Time 260· 10 °C· sec 

TSTRG Storage Temperature -65 - 150 °C 

TOPR Operating Temperature -10 - 85 °C 

* -3V with a pulse width of 10ns 
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Static RAM TC558464P/J-10112 

DC Recommended Operating Conditions 

SYMBOL PARAMETER MIN. TYP. MAX. UNIT 

Voo Power Supply Voltage 4.5 5.0 5.5 V 

VIH Input High Voltage 2.2 - Voo + 0.5 V 

VIL Input Low Voltage -0.5· - 0.8 V 

• -3V with a pulse width of 10ns 

DC Characteristics (Ta = 0 - 700C, Voo = 5V±10%) 

SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX. UNIT 

III Input Leakage Current VIN = 0 - Voo - - ±10 IlA 

ILO Output Leakage Current 
CE = VIH or WE =VIL, - - ±10 !lA 
VOUT= 0 - Voo 

10H Output High Current VOH = 2.4V -4 - - mA 

10L Output Low Current VOL = O.4V 8 - - mA 

~Ie = Min cycle 
1000 Operating Current CE = VIL - - 140 mA 

Other Inputs = VIHNIL, lOUT = OmA 

100S1 
CE = VIH - - 30 

Standby Current 
Other Inputs = VIHNIL 

mA 

100S2 
CE = Voo - O.2V - - 15 
Other Inputs = Voo - O.2V or O.2V 

Capacitance* (Ta = 25°C, f = 1.0MHz) 

SYMBOL PARAMETER TEST CONDITION MAX. UNIT 

CIN Input Capacitance VIN = GND 6 pF 

ClIO Input/Output Capacitance VI/O=GND 8 pF 

*This parameter is periodically sampled and is not 100% tested. 
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TC558464P/J-10112 Static RAM 

AC Characteristics (Ta = 0 - 70°C(1), Voo = 5V±10%) 

Read Cycle 

TC55B464P /J-10 
SYMBOL PARAMETER 

MIN. MAX. 

tRe Read Cycle Time 10 -
tAee Address Access Time - 10 

teo CE Access Time - 10 

toH Output Data Hold Time from Address Change 3 -

teoE Output Enable Time from CE 3 -
teoo Output Disable Time from CE - 5 

tpu Chip Selection to Power Up Time 0 -
tpo Chip Deselection to Power Down Time - 10 

Write Cycle 

TC55B464P /J-10 
SYMBOL PARAMETER 

MIN. MAX. 

twe Write Cycle Time 10 -
tew Chip Enable to End of Write 7 -
tAS Address Setup Time 0 -
tAW Address Valid to End of Write 7 -
twp Write Pulse Width 6 -

tWR Write Recovery Time 1 -

tos Data Setup Time 6 -

tOH Data Hold Time 0 -

tOEW Output Enable Time from WE 1 -

toow Output Disable Time from WE - 5 

AC Test Conditions 
Input Pulse Levels 3.0V/0.OV 

Input Pulse Rise and Fall Time 3ns 

Input Timing Measurement Reference Levels 1.5V 

Output Timing Measurement Reference Levels 1.5V 

Output Load Fig. 1 

TC55B464P /J-12 
UNIT 

MIN. MAX. 

12 -
- 12 

- 12 

3 -
ns 

3 -
- 6 

0 -
- 12 

TC55B464P/J-12 
UNIT 

MIN. MAX. 

12 -

8 -

0 -

8 -

7 -
ns 

1 -

7 -
0 -
1 -

- 6 

sv sv 

( For tcOE. tcoo. toEW and toDW) 

Figure 1. 
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Timing Waveforms 

Read Cycle (2) 

ADDRESSES 

Dour 

Static RAM 

OUTPUT DATA VALID 

UNKNOWN 

Write Cycle 1 (WE Controlled Write) 

twc 

ADDRESSES 

Dour 

DATA STABLE 
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UNKNOWN 
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TC558464P/J-10/12 Static RAM 

Write Cycle 2 (CE Controlled Write) 

twc 

ADDRESSES 

twp 

tcw 

t(:OE (5) 

High Impedance 
Dour 

tos 

DATA STABLE 
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Static RAM TC558464P/J-10112 

Notes: 

1. The operating temperature (fa) is guaranteed with transverse air flow exceeding 400 linear feet per minute. 

2. WE is high for read cycles. 

3. If the CE low transition occurs coincident with or after the WE low transition, outputs 

remain in a high impedance state. 

4. If the CE high transition occurs coincident with or prior to the WE high transition, outputs 

remain in a high impedance state. 

5. The following parameters are measured using the load shown in Fig. 1. 

(A) tCOE, tOEW ..... Output Enable Time 

(8) tcoo, toow .... Output Disable Time 

CE 

(A) 

Dour 
Aigh Impedance 

OUTPUT DATA VALID 

UNKNOWN UNKNOWN 
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Static RAM 

Notes 

8-40 TOSHIBA AMERICA ELECTRONIC COMPONENTS, INC. 



TOSHIBA 

1l:55465~/AJ-15/20/25/35 

SILICON GATE CMOS 

65,536 WORD x 4 BIT CMOS STATIC RAM 

Description 
The TC55465API AJ is a 262,144 bit high speed CMOS static random access memory organized as 65,536 words by 4 bits and 
operated from a single 5V supply. Toshiba's advanced CMOS technology and circuit design enable high speed operation. 

The TC55465API AJ features low power dissipation when the device is deselected using chip enable (CE) and has an output 
enable input (OE) for fast memory access. Also, the device power between memory accesses is reduced by an automatic power 
down circuit. 

The TC55465AP/AJ is suitable for use in high speed applications such as cache memory and high speed storage. All inputs 
and outputs are TIL compatible. 

The TC55465AP/AJ is available in a 300mil width, 28-pin DIP and SOJ suitable for high density surface assembly. 

p Features Pin Connection (Top View) 

• Fast access time TCSS46SAJ 
- TC55465AP/AJ-15 15ns (max.) 
- TC55465AP/AJ-20 20ns (max.) VDD NC 
- TC55465AP/AJ-25 25ns (max.) A14 A1S 
- TC55465AP/AJ-35 35ns (max.) A13 AS 

• Low power dissipation A7 A9 A7 
- Operation: A6 Al0 A6 
- TC55465AP I AJ-15 120mA (max.) AS All AS All 
- TC55465AP/AJ-20 120mA (max.) A4 A12 A4 A12 
- TC55465AP/AJ-25 120mA (max.) 

A3 NC A3 NC - TC55465AP/AJ-35 100mA (max.) 
- Standby: 1mA(max.) A2 NC A2 NC 

• Single 5V power supply: 5V±10% Al 1101 Al 1/01 
• Fully static operation AO 1/02 AO 1/02 

• Inputs and outputs TIL compatible CE 1/03 CE 1/03 

• Output buffer control: OE at 1/04 DE 1/04 

• Package: GND WI GND WE 

- TC55465AP: DIP28-P-300B (DIP) (SOJ) 
- TC55465AJ: SOJ28-P-300A 

Pin Names 

AO - A15 Address Inputs 

1/01 - 1/04 Data Inputs/Outputs 

CE Chip Enable Input 

WE Write Enable Input 

OE Output Enable Input 

VDD Power (+5V) 

GND Ground 

NC No Connection 
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TC55465API AJ-15/20/25/35 

Block Diagram 
A13 

A6 
A5 
A4 
A3 
A2 
Al 
AO 

I/O 1 0;--+-1 

1/02 0+0.--+-4 

1103 o-Hr-Y-+-i 

1104 <>tttTt-L---r-.-J 

WE 0-,,...---001 

M O---~---001 

MEMORY CELL 
ARRAY 

256 x 256)(4 
(262,144) 

A7 A9 All A14 
AS A10 A12 A15 

Static RAM 

.--0 Voo 

~GND 

CE 

Cl Oo--..--<t>--- CE 

Operating Mode 

~ MODE CE OE WE 1/01 -1/04 POWER 

Read L L H Output 1000 

Write L * L Input 1000 

Output Disable L H H High Impedance 1000 

Standby H * * High Impedance loos 

*H or L 

Maximum Ratings 

SYMBOL ITEM RATING UNIT 

Voo Power Supply Voltage -0.5 -7.0 V 

VIN Input Voltage -2.0 - 7.0 V 

VI/O InpuVOutput Voltage -0.5* - Voo + 0.5 V 

Po Power Dissipation 1.0 W 

TSOLOER Soldering Temperature - Time 260 -10 °C - sec 

TSTRG Storage Temperature -65 - 150 °C 

TOPR Operating Temperature -10 - 85 °C 

*-3V with a pulse width of 10ns 
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Static RAM TC55465API AJ-15/20/25/35 

DC Recommended Operating Conditions 

SYMBOL PARAMETER MIN. TYP. MAX. UNIT 

Voo Power Supply Voltage 4.5 5.0 5.5 V 

VIH Input High Voltage 2.2 - Voo + 0.5 V 

VIL Input Low Voltage -0.5* - 0.8 V 

* -3V with a pulse width of 10ns 

DC Characteristics (Ta = 0 - 70°C, Voo = 5V±10%) 

SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX. UNIT 

III Input Leakage Current VIN = 0 - Voo - - ±1 IlA 

ILO Output Leakage Current 
CE = VIH or OE =VIH or WE =VIL, - - ±1 IlA 
VOUT= 0 - Voo 

10H Output High Current VOH = 2.4V -4 - - rnA 

10L Output Low Current VOL = 0.4V 8 - - rnA 
-15 - - 120 

~Ie = Min cycle -20 - - 120 
1000 Operating Current CE = VIL rnA 

Other Inputs = VIHNIL 
-25 - - 120 

-35 - - 100 

-15 

~Ie = Min cycle -20 
100S1 CE = VIH - - 20 

Standby Current Other Inputs = VIHNIL 
-25 rnA 
-35 

100S2 
CE = Voo - 0.2V - - 1 
Other Inputs = Voo - 0.2V or 0.2V 

Capacitance* (Ta = 25°C, f = 1.0MHz) 

SYMBOL PARAMETER TEST CONDITION MAX. UNIT 

CIN Input Capacitance VIN = GND 6 pF 

ClIO Input/Output Capacitance Vila = GND 8 pF 

*This parameter is periodically sampled and is not 100% tested. 
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TC55465API AJ-15/20/25/35 Static RAM 

AC Characteristics (Ta = 0 .... 70°C(1), Voo = 5V±10%) 

Read Cycle 

TC55465AP/AJ-15 TC55465AP/AJ-20 
SYMBOL PARAMETER 

MIN. MAX. MIN. MAX. 

tRe Read Cycle Time 15 - 20 -
tAee Address Access Time - 15 - 20 

teo CE Access Time - 15 - 20 

tOE OE Access Time - 8 - 10 

tOH 
Output Data Hold Time from Address 

5 - 5 -
Change 

teoE Output Enable Time from CE 5 - 5 -
teoD Output Disable Time from CE - 8 - 8 

tOEE Output Enable Time from OE 1 - 1 -

tODO Output Disable Time from OE - 8 - 8 

Write Cycle 

TC55465AP/AJ-15 TC55465AP/AJ-20 
SYMBOL PARAMETER 

MIN. MAX. MIN. MAX. 

twe Write Cycle Time 15 - 20 -
twp Write Pulse Width 10 - 11 -

tAW Address Valid to End of Write 12 - 13 -

tew Chip Enable to End of Write 12 - 13 -

tAS Address Setup Time 0 - 0 -

tWR Write Recovery Time 0 - 0 -

tDS Data Setup Time 8 - 10 -

tDH Data Hold Time 0 - 0 -

tOEw Output Enable Time from WE 1 - 1 -

tODW Output Disable Time from WE - 8 - 8 

AC Test Conditions 
Input Pulse Levels 3.0V/0.OV SV 

Input Pulse Rise and Fall Time 3ns 

Input Timing Measurement Reference Levels 2.2V/0.8V 

Output Timing Measurement Reference Levels 2.0V/0.8V 

Output Load Fig. 1 

TC55465AP/AJ-25 TC55465AP/AJ-35 
UNIT 

MIN. MAX. MIN. MAX. 

25 - 35 -
- 25 - 35 

- 25 - 35 

- 12 - 15 

5 - 5 - ns 

5 - 5 -
- 10 - 15 

1 - 1 -

- 10 - 15 

TC55465AP/AJ-25 TC55465AP/AJ-35 
UNIT 

MIN. MAX. MIN. MAX. 

25 - 35 -
13 - 18 -
15 - 20 -
15 - 20 -
0 - 0 -

ns 
0 - 0 -
12 - 15 -
0 - 0 -
1 - 1 -
- 10 - 15 

SV 

1I0pin 

CL = 5pF .1 2550 

Figure 1. 

( For teOE. tOEE. teoo. 
tooo. tOEw and toow 
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Timing Waveforms 

Read Cycle (2) 

Write Cycle 1 (5) (WE Controlled Write) 

ADDRESSES 

DOUT 

Static RAM 

OUTPUT DATA VALID 

twc 

tWR 

t05 

DATA STABLE 
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TC55465API AJ-15/20/25/35 Static RAM 

Write Cycle 2 (5) (CE Controlled Write) 

twc 

ADDRESSES 

twp 

toDW(6) 

High Impedance 
DOUT 

UNKNOWN 
tos 

DIN DATA STABLE 
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Static RAM TC55465API AJ-15/20/25/35 

Notes: 

1. The operating temperature (Ta) is guaranteed with transverse air flow exceeding 400 linear feet per minute. 

2. WE is high for read cycles. 

3. If the CE low transition occurs coincident with or after the WE low transition, outputs 

remain in a high impedance state. 

4. If the CE high transition occurs coincident with or prior to the WE high transition, outputs 

remain in a high impedance state. 

5. If OE is high during a write cycle, the outputs are in a high impedance state during this period. 

6. The following parameters are measured using the load shown in Fig. 1. 

(A) tCOE' tOEE' tOEW ..... Output Enable Time 

(6) tcoo, tooo, to ow .... Output Disable Time 

(A) 

High Impedance 
r-~~ ________________ ~~~=====!~~O .. 2V 

High Impedance 
DOUT OUTPUT DATA VALID 

IUNKNOWN UNKNOWN O.2V 
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Static RAM 

Notes 
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TOSHIBA 

1l:55~65P/J-I0/12 

SILICON GATE BiCMOS 

65,536 WORD x 4 BIT BiCMOS STATIC RAM 

Description 
The TC55B465P/J is a 262,144 bit high speed BiCMOS static random access memory organized as 65,536 words by 4 bits and 
operated from a single 5V supply. Toshiba's BiCMOS technology and advanced circuit design enable high speed operation. 

The TC55B465P/J features low power dissipation when the device is deselected using chip enable (CE) and has an output 
enable input (OE) for fast memory access. 

The TC55B465P/J is suitable for use in high speed applications such as cache memory and high speed storage. All inputs and 
outputs are TIL compatible. 

The TC55B465P/J is available in a 300mil width, 28-pin DIP and SOJ suitable for high density surface assembly. 

Features Pin Connection (Top View) 

• Fast access time TC55B465P TC55B465J 
- TC55B465P/J-10 10ns (max.) 

NC Vee NC Vee - TC55B465P/J-12 12ns (max.) 
• Low power dissipation A1S A14 A1S A14 

AS A13 AS A13 
- Operation: A7 A9 A7 A9 
- TC55B465P/J-10 140mA (max.) A6 A10 A6 A10 
- TC55B465P/J-12 140mA (max.) AS All AS All 
- Standby: 15mA (max.) 

A4 A12 A4 A12 
• Single 5V power supply: 5V±10% 

A3 NC A3 NC 
• Fully static operation A2 NC A2 NC 
• Inputs and outputs TIL compatible At 1/01 Al 1/01 
• Output buffer control: OE AO 1102 AO 1/02 
• Package: CE 1103 ~ 1/03 

- TC55B465P: DIP28-P-300B at 1104 OE 1/04 
- TC55B465J: SOJ28-P-300A GND 'Nt GND WE 

Pin Names (DIP) (SOJ) 

AO - A15 Address Inputs 

1/01 - 1/04 Data Inputs/Outputs 

CE Chip Enable Input 

WE Write Enable Input 

OE Output Enable Input 

VDD Power (+5V) 

GND Ground 

NC No Connection 
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TC55B465P/J-10/12 

Block Diagram 

A14 
A13 

AS 
A4 
A3 
A2 
Al 
AO 

1/01 

1/02 

1/03 

1/04 

0-

0-

0-

0-

0-

0-

0-

0-

V'\ 
V'\a:: 
Ww 

3:ex:u.. 
O°u.. 0:::> 
a::«c:c 

- -
a:: 
w 
0 

~8 
Ow 
a::Q 

r- I--

r---
a:: 

Vr 
«~w 
I-:::>u.. 
«a..u.. 
oZ:::> 

- c:c 

L-
ex: -0 
I- .. -« 

Static RAM 

MEMORY CELL 
ARRAY +---0 VOO 

256 x 256 x4 
(262,144) 

+---0 GND 

I I 

~ 
t-

SENSE AMP ~ex: 

« :::>w -
I- a.. u.. 
« I-u.. 

COLUMN 0 ::>:::> -Oc:c 
DECODER l -

I 1 
COLUMN CE 

ADDRESS BUFFER 
~ex: 

}6 b 18 b A~ob A~} , ~ 8~ 
..J LU 

Ul!) A7 A9 All A lS 

~~ 
J 

CE 

Operating Mode 

~N MODE CE OE WE 1/01 -1/04 POWER 

Read L L H Output 1000 

Write L * L Input 1000 

Output Disable L H H High Impedance 1000 

Standby H * * High Impedance loos 

*H or L 

Maximum Ratings 

SYMBOL ITEM RATING UNIT 

Voo Power Supply Voltage -0.5 - 7.0 V 

VIN Input Voltage -2.0 - 7.0 V 

VI/O Input/Output Voltage -0.5* - Voo + 0.5 V 

Po Power Dissipation 1.0 W 

TSOLOER Soldering Temperature - Time 260 -10 °C - sec 

TSTRG Storage Temperature -65 - 150 °C 

TOPR Operating Temperature -10 - 85 °C 

* -3V with a pulse width of 10ns 
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Static RAM TC558465P/J-10/12 

DC Recommended Operating Conditions 

SYMBOL PARAMETER MIN. TYP. MAX. UNIT 

Voo Power Supply Voltage 4.5 5.0 5.5 V 

VIH Input High Voltage 2.2 - Voo + 0.5 V 

VIL Input Low Voltage -0.5* - 0.8 V 

" -3V with a pulse width of 10ns 

DC Characteristics (Ta = 0 - 70°C, Voo = 5V±10%) 

SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX. UNIT 

III Input Leakage Current VIN = 0 - Voo - - ±10 flA 

ILO Output Leakage Current 
CE = VIH or OE =VIH or WE =VIL, - - ±10 flA Vour = 0 - Voo 

10H Output High Current VOH = 2.4V -4 - - rnA 

10L Output Low Current VOL = O.4V 8 - - rnA 

h£le = Min cycle 
1000 Operating Current CE = VIL - - 140 rnA 

Other Inputs = VIHNIL, lour = OrnA 

100S1 
CE =VIH - - 30 

Standby Current 
Other Inputs = VIHNIL 

rnA 

100S2 
CE = Voo - 0.2V - - 15 
Other Inputs = Voo - 0.2V or 0.2V 

Capacitance* (Ta = 25°C, f = 1.0MHz) 

SYMBOL PARAMETER TEST CONDITION MAX. UNIT 

CIN Input Capacitance VIN =GND 6 pF 

CliO InpuVOutput Capacitance V I/O = GND 8 pF 

"This parameter is periodically sampled and is not 100% tested. 
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TC558465P/J-10/12 Static RAM 

AC Characteristics (Ta = 0 - 70°C(1), Voo = 5V±10%) 

Read Cycle 

SYMBOL PARAMETER 

tRe Read Cycle Time 

tAee Address Access Time 

teo CE Access Time 

tOE 'O"E Access Time 

tOH Output Data Hold Time from Address Change 

teoE Output Enable Time from CE 

teoD Output Disable Time from CE 

tOEE Output Enable Time from OE 

tODO Output Disable Time from OE 

tpu Chip Selection to Power Up Time 

tpD Chip Deselection to Power Down Time 

Write Cycle 

SYMBOL PARAMETER 

twe Write Cycle Time 

tew Chip Enable to End of Write 

tAS Address Setup Time 

tAW Address Valid to End of Write 

twp Write Pulse Width 

tWR Write Recovery Time 

tDs Data Setup Time 

tDH Data Hold Time 

tOEw Output Enable Time from WE 

tODW Output Disable Time from WE 

AC Test Conditions 
Input Pulse Levels 

Input Pulse Rise and Fall Time 

Input Timing Measurement Reference Levels 

Output Timing Measurement Reference Levels 

Output Load 

TC55B465P IJ-1 0 

MIN. MAX. 

10 -
- 10 

- 10 

- 5 

3 -
3 -
- 5 

1 -
- 5 

0 -
- 10 

TC55B465P/J-10 

MIN. MAX. 

10 -
7 -
0 -
7 -
6 -
1 -

6 -
0 -
1 -
- 5 

3.0V/0.OV 

3ns 

1.5V 

TC55B465P /J-12 
UNIT 

MIN. MAX. 

12 -

- 12 

- 12 

- 6 

3 -

3 - ns 

- 6 

1 -
- 6 

0 -
- 12 

TC55B465P/J-12 
UNIT 

MIN. MAX. 

12 -
8 -

0 -
8 -
7 -

ns 
1 -
7 -
0 -
1 -
- 6 

I.Bon 
I/OP~ 

CL. 30.F ± 1255n 
1.5V 

Fig. 1 

Figure 1. 
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Timing Waveforms 

Read Cycle (2) 

Write Cycle 1 (5) (WE Controlled Write) 

ADDRESSES 

UNKNOWN 

Static RAM 

OUTPUT DATA VALID 

UNKNOWN 

twc 

tDS 

DATA STABLE 
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UNKNOWN 

UNKNOWN 
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TC558465P/J-10/12 Static RAM 

Write Cycle 2 (5) (CE Controlled Write) 

twc 

twp 

tcw 

tODW(6) 

Hi h Impedance 

UNKNOWN 
tos 

DATA STABLE 
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Static RAM TC55B465P/J-10/12 

Notes: 

1. The operating temperature (Ta) is guaranteed with transverse air flow exceeding 400 linear feet per minute. 

2. WE is high for read cycles. 

3. If the CE low transition occurs coincident with or after the WE low transition, outputs 

remain in a high impedance state. 

4. If the CE high transition occurs coincident with or prior to the WE high transition, outputs 

remain in a high impedance state. 

5. If OE is high during a write cycle, the outputs are in a high impedance state during this period. 

6. The following parameters are measured using the load shown in Fig. 1. 

(A) tCOE, tOEE' tOEW ..... Output Enable Time 

(8) tCOD, tODo, tODw .... Output Disable Time 

CE, OE t----'l"1-----~ ~ " , I --t-{A-) -:1t:----'!.'l--J ----~'--: ~----
__ H_i9.h_lm....;",ped __ .nc_. ____ ~~~ gj~ X::' OUTPUT DATA VALID High Imoedanc. 

IUNKNOWN 

Dour 
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Static RAM 

Notes 
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TOSHIBA 

TC55328AP / AJ-l~ 

SILICON GATE CMOS 

32,768 WORD x 8 BIT CMOS STATIC RAM 

Description 
The TC55328AP/AJ is a 262,144 bit high speed CMOS static random access memory organized as 32,768 words by 8 bits anc.. 
operated from a single 5V supply. Toshiba's advanced CMOS technology and circuit design enable high speed operation. 

The TC55328AP/AJ features low power dissipation when the device is deselected using chip enable (CE) and has an output 
enable input (OE) for fast memory access. Also, the device power between memory accesses is reduced by an automatic power 
down circuit. 

The TC55328AP/AJ is suitable for use in high speed applications such as cache memory and high speed storage. All inputs 
and outputs are TTL compatible. 

The TC55328AP/AJ is available in a 300mil width, 28-pin DIP and SOJ suitable for high density surface assembly. 

Features Pin Connection (Top View) 

• Fast access time TC55328AP TC55328AJ 
- TC55328AP/AJ-15 15ns (max.) 
- TC55328AP/AJ-20 20ns (max.) A14 Voo A14 VDO 
- TC55328AP/AJ-25 25ns (max.) A12 WE A12 WE 
- TC55328AP/AJ-35 35ns (max.) A7 A13 A7 A13 

• Low power dissipation 
A6 A8 A6 A8 

- Operation: 
- TC55328AP/AJ-15 140mA (max.) AS A9 AS A9 
- TC55328AP/AJ-20 140mA (max.) A4 All A4 All 
- TC55328AP/AJ-25 140mA (max.) A3 OE A3 OE 
- TC55328AP/AJ-35 120mA (max.) A2 A10 A2 A10 
- Standby: 1mA (max.) Al CE Al CE 

• Single 5V power supply: 5V±10% AO 1/08 AO 1/08 
• Fully static operation 1/01 1/07 1/01 1/07 
• Inputs and outputs TTL compatible 1/02 1/06 1/02 1/06 
• Output buffer control: OE 1/03 1/05 1103 1/05 
• Package: GND 1/04 GND 1/04 

- TC55328AP: DIP28-P-300B 
(50J). - TC55328AJ: SOJ28-P-300A (DIP) 

Pin Names 

AO - A14 Address Inputs 

1/01 - 1/08 Data Inputs/Outputs 

CE Chip Enable Input 

WE Write Enable Input 

OE Output Enable Input 

Voo Power (+5V) 

GND Ground 
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I, 

!AP/AJo l5120125135 

"i1biagram 

l 
A2 
AI 
AO 

1/01 
1/02 
1103 
1104 
IIOS 
1/06 
1/07 
1/08 

WE <>-....---01 

C5'Eo--+----Q 

cr 

Operating Mode 

~ MODE 

Read 

Write 

Output Disable 

Standby 

*H or L 

Maximum Ratings 

SYMBOL ITEM 

CE 

L 

L 

L 

H 

Voo Power Supply Voltage 

V1N Input Voltage 

VI/O Input/Output Voltage 

Po Power Dissipation 

Static RAM 

MEMORY CELL 
ARRAY +--<> VOD 

+--<> GND 

SENSE AMP 

COLUMN 

CE 

OE WE 1/01 -1/08 POWER 

L H Output 1000 

* L Input 1000 

H H High Impedance 1000 

* * High Impedance loos 

RATING UNIT 

-0.5 - 7.0 V 

-2.0 - 7.0 V 

-0.5* - Voo + 0.5 V 

1.0 W 

TSOLDER Soldering Temperature • Time 260 -10 DC· sec 

TSTRG Storage Temperature -65 - 150 DC 

TOPR Operating Temperature -10 - 85 DC 

* -3V with a pulse width of 10ns 
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Static RAM TC55328API AJ-15/20/25/35 

DC Recommended Operating Conditions 

SYMBOL PARAMETER MIN. TYP. MAX. UNIT 

Voo Power Supply Voltage 4.5 5.0 5.5 V 

VIH Input High Voltage 2.2 - Voo + 0.5 V 

VIL Input Low Voltage -0.5* - 0.8 V 

, -3V with a pulse width of 10ns 

DC Characteristics (Ta = 0 - 700C, Voo = 5V±10%) 

SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX. UNIT 

III Input Leakage Current VIN = 0 - Voo - - ±1 J1A 

ILO Output Leakage Current CE = VIH or OE =VIH or WE =VIL, - - ±1 J1A Vour= 0 - Voo 

IOH Output High Voltage VOH = 2.4V -4 - - rnA 

10L Output Low Voltage VOL = O.4V 8 - - rnA 

-15 - - 140 
~Ie = Min cycle -20 - - 140 

1000 Operating Current CE = VIL rnA 
Other Inputs = VIHNIL 

-25 - - 140 

-35 - - 120 

-15 
~Ie = Min cycle -20 

IOOS1 CE = VIH - - 20 
Standby Current Other Inputs = VIHNIL 

-25 
rnA 

-35 

100S2 
CE = Voo - 0.2V - - 1 
Other Inputs = Voo - 0.2V or 0.2V 

Capacitance* (Ta = 25°C, f = 1.0MHz) 

SYMBOL PARAMETER TEST CONDITION MAX. UNIT 

CIN Input Capacitance VIN = GND 6 pF 

ClIO InpuVOutput Capacitance VI/O = GND 8 pF 

'This parameter is periodically sampled and is not 100% tested. 
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TC55328API AJ-15/20/25/35 Static RAM 

AC Characteristics (Ta = 0 - 70°C(1), Voo = SV±10%) 

Read Cycle 

TC55328AP/AJ-15 TC55328AP/AJ-20 
SYMBOL PARAMETER 

MIN. MAX. MIN. MAX. 

tRe Read Cycle Time 15 - 20 -

tAee Address Access Time - 15 - 20 

teo CE Access Time - 15 - 20 

tOE OE Access Time - 8 - 10 

tOH 
Output Data Hold Time from Address 

5 - 5 -
Change 

teoE Output Enable Time from CE 5 - 5 -
teoD Output Disable Time from CE - 8 - 8 

tOEE Output Enable Time from OE 1 - 1 -
tODO Output Disable Time from OE - 8 - 8 

Write Cycle 

TC55328AP/AJ-15 TC55328AP/AJ-20 
SYMBOL PARAMETER 

MIN. MAX. MIN. MAX. 

twe Write Cycle Time 15 - 20 -
twp Write Pulse Width 10 - 11 -

tAW Address Valid to End of Write 12 - 13 -
tew Chip Enable to End of Write 12 - 13 -

tAs Address Setup Time 0 - 0 -

tWR Write Recovery Time 0 - 0 -

tDS Data Setup Time 8 - 10 -

tDH Data Hold Time 0 - 0 -

tOEw Output Enable Time from WE 1 - 1 -

tODW Output Disable Time from WE - 8 - 8 

AC Test Conditions 
Input Pulse Levels 3.0V/0.OV 

Input Pulse Rise and Fall Time 3ns sv 
Input Timing Measurement Reference Levels 2.2V/0.8V 

Output Timing Measurement Reference Levels 2.0V/0.8V 

Output Load Fig. 1 

TC55328AP/AJ-25 TC55328AP/AJ-35 
UNIT 

MIN. MAX. MIN. MAX. 

25 - 35 -

- 25 - 35 

- 25 - 35 

- 12 - 15 

5 - 5 - ns 

5 - 5 -
- 10 - 15 

1 - 1 -

- 10 - 15 

TC55328AP/AJ-25 TC55328AP/AJ-35 

MIN. 

25 

13 

15 

15 

0 

0 

12 

0 

1 

-

UNIT 
MAX. MIN. MAX. 

- 35 -

- 18 -

- 20 -
- 20 -
- 0 -

ns 
- 0 -
- 15 -

- 0 -

- 1 -

10 - 15 

sv 

1I0pin 

Ct. = 5.F 1 2550 

(For tcOE. tau. teOD. 
taDO. toew and toDW) 

Figure 1. 
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Timing Waveforms 

Read Cycle (2) 

Write Cycle 1 (5) (WE Controlled Write) 

ADDRESSES 

DOUT 

Static RAM 

OUTPUT DATA VALID 

UNKNOWN 

twc 

TOSHIBA AMERICA ELECTRONIC COMPONENTS, INC. 
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UNKNOWN 

8-61 



TC55328API AJ-15/20/25/35 Static RAM 

Write Cycle 2 (5) (CE Controlled Write) 

twc 

ADDRESSES 

twp 

tcOE(6) to ow (6) 

h Impedance 
Dour -----------.-ooft 

UNKNOWN 
tos 

DATA STABLE 
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Static RAM TC55328API AJ-15/20/25/35 

Notes: 

1. The operating temperature (Ta) is guaranteed with transverse air flow exceeding 400 linear feet per minute. 

2. WE is high for read cycles. 

3. If the CE low transition occurs coincident with or after the WE low transition, outputs 

remain in a high impedance state. 

4. If the CE high transition occurs coincident with or prior to the WE high transition, outputs 

remain in a high impedance state. 

5. If OE is high during a write cycle, the outputs are in a high impedance state during this period. 

6. The following parameters are measured using the load shown in Fig. 1. 

(A) teoE, tOEE' tOEW ..... Output Enable Time 

(B) teoD' toDo, tODW .... Output Disable Time 

(A) 

DOUT 
High Impedance 

O.2V 
?--------~ _---+-f-- High Impedance 

UNKNOWN 
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Static RAM 

Notes 
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TOSHIBA 

1l:55B328P/]-10/12 

SILICON GATE BiCMOS 

32,768 WORD x 8 BIT BiCMOS STATIC RAM 

Description 
The TC55B328P/J is a 262,144 bit high speed BiCMOS static random access memory organized as 32,768 words by 8 bits and 
operated from a single 5V supply. Toshiba's BiCMOS technology and advanced circuit design enable high speed operation. 

The TC55B328P/J features low power dissipation when the device is deselected using chip enable (GE) and has an output 
enable input (OE) for fast memory access. 

The TC55B328P/J is suitable for use in high speed applications such as cache memory and high speed storage. All inputs and 
outputs are TIL compatible. 

The TC55B328P/J is available in a 300mil width, 28-pin DIP and SOJ suitable for high density surface assembly. 

Features 

• Fast access time 
- TC55B328P/J-10 10ns (max.) 
- TC55B328P/J-12 12ns (max.) 

• Low power dissipation 
- Operation: 
- TC55B328P/J-10 170mA (max.) 
- TC55B328P/J-12 170mA (max.) 
- Standby: 15mA (max.) 

• Single 5V power supply: 5V±10% 

• Fully static operation 

• Inputs and outputs TIL compatible 

• Output buffer control: OE 

• Package: 
- TC55B328P: DIP28-P-300B 
- TC55B328J: SOJ28-P-300A 

Pin Names 

AO - A14 Address Inputs 

1/01 - 1/08 Data Inputs/Outputs 

CE Chip Enable Input 

WE Write Enable Input 

OE Output Enable Input 

VDD Power (+5V) 

GND Ground 

Pin Connection (Top View) 

TCSSB328P 

A14 Voo 
A12 WE 

A7 A13 
A6 A8 
AS A9 
A4 All 
A3 OE 
A2 Ala 
Al CE 
AO 1/08 

1/01 1/07 
1/02 1/06 
1103 1/05 

GND 1/04 

(DIP) 

TOSH!BA AMERICA ELECTRONIC COMPONENTS. INC. 

TCssB328J 

A14 
A12 

A7 
A6 
AS 
A4 
A3 
A2 
Al 
AO 

1/01 
1/02 
1/03 

GND 

(SOJ) 

Voo 
We 
An 
A8 
A9 
All 
DE 
Ala 
a 
1/08 
1/07 
1/06 
1/05 
1/04 
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TC55B328P/J-10112 

Block Diagram 

A13 
A8 
AS 
A4 
A3 
A2 
A1 
AO 

1/01 
1/02 
1103 
1104 
1/05 
1106 
1107 
1/08 

WE O--.._--d 

OEo--+----<lI 

CE 0-0 ---...---.oQc(>>----

Operating Mode 

~ MODE CE 

Read L 

Write L 

Output Disable L 

Standby H 

*H orL 

Maximum Ratings 

SYMBOL ITEM 

Voo Power Supply Voltage 

VIN Input Voltage 

VI/O Input/Output Voltage 

Po Power Dissipation 

Static RAM 

MEMORY CELL Voo 
ARRAY 

~ 

256 x 128x 8 ~ GND 
(262,144) 

~ 
:;) 

SENSE AMP Q. 

~ 
:;) 

0= 
w 

<I.L. 
~I.L. 

<:J oeo 

CE 

OE WE 1/01 -1/08 POWER 

L H Output 1000 

* L Input 1000 

H H High Impedance 1000 

* * High Impedance loos 

RATING UNIT 

-0.5 - 7.0 V 

-2.0 - 7.0 V 

-0.5* - Voo + 0.5 V 

1.0 W 

TSOLOER Soldering Temperature - Time 260 -10 °C - sec 

TSTRG Storage Temperature -65 - 150 °C 

TOPR Operating Temperature -10 - 85 °C 

*-3V with a pulse width of 10ns 
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Static RAM TC55B328P/J-10/12 

DC Recommended Operating Conditions 

SYMBOL PARAMETER MIN. TYP. MAX. UNIT 

Voo Power Supply Voltage 4.5 5.0 5.5 V 

VIH Input High Voltage 2.2 - Voo + 0.5 V 

VIL Input Low Voltage -0.5* - 0.8 V 

* -3V with a pulse width of 10ns 

DC Characteristics (Ta = 0 - 70°C, Voo = 5V±10%) 

SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX. UNIT 

III Input Leakage Current VIN = a - Voo - - ±10 ~ 

ILO Output Leakage Current 
CE = V1H or OE =V1H or WE =V1L, - - ±10 IlA 
VOUT= 0 - Voo 

10H Output High Current VOH = 2.4V -4 - - mA 

10L Output Low Current VOL = O.4V 8 - - mA 

~Ie = Min cycle 

1000 Operating Current CE = V1L - - 170 mA 
Other Inputs = VIHN1L, lOUT = OmA 

100S1 
CE = V1H - - 30 

Standby Current 
Other Inputs = V1HNIL 

mA 

100S2 
CE = Voo - 0.2V 

- - 15 
Other Inputs = Voo - 0.2V or 0.2V 

Capacitance* (Ta = 25°C, f = 1.0MHz) 

SYMBOL PARAMETER TEST CONDITION MAX. UNIT 

CIN Input CapaCitance VIN = GND 6 pF 

CliO Input/Output CapaCitance Vila = GND 8 pF 

'This parameter is periodically sampled and is not 100% tested. 
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TC558328P/J-10112 Static RAM 

AC Characteristics (Ta= 0 - 70°C(1), Voo = 5V±10%) 

Read Cycle 

TC55B328P/J-10 
SYMBOL PARAMETER 

MIN. MAX. 

tAe Read Cycle Time 10 -

tAee Address Access Time - 10 

teo CE Access Time - 10 

tOE OE Access Time - 5 

tOH Output Data Hold Time from Address Change 3 -

teoE Output Enable Time from CE 3 -

teoD Output Disable Time from CE - 5 

tOEE Output Enable Time from OE 1 -

to DO Output Disable Time from OE - 5 

tpu Chip Selection to Power Up Time 0 -
tpD Chip Deselection to Power Down Time - 10 

Write Cycle 

TC55B328P/J-10 
SYMBOL PARAMETER 

MIN. MAX. 

twe Write Cycle Time 10 -

tew Chip Enable to End of Write 7 -

tAS Address Setup Time 0 -

tAW Address Valid to End of Write 7 -
twp Write Pulse Width 6 -
tWA Write Recovery Time 1 -
tDS Data Setup Time 6 -

tDH Data Hold Time 0 -

tOEw Output Enable Time from WE 1 -

tODW Output Disable Time from WE - 5 

AC Test Conditions 
Input Pulse Levels 3.0V/0.OV 

Input Pulse Rise and Fall Time 3ns 

Input Timing Measurement Reference Levels 1.5V 

Output Timing Measurement Reference Levels 1.5V 

Output Load Fig. 1 

TC55B328P IJ-12 

MIN. MAX. 

12 -

- 12 

- 12 

- 6 

3 -
3 -

- 6 

1 -
- 6 

0 -
- 12 

TC55B328P/J-12 

MIN. MAX. 

12 -
8 -

0 -
8 -

7 -

1 -
7 -
0 -

1 -

- 6 

sv 

UNIT 

ns 

UNIT 

ns 

sv 

(For teOE, toEE, teOD, toDO. 
toew and toDW) 

Figure 1. 
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Timing Waveforms 

Read Cycle (2) 

Write Cycle 1 (5) (WE Controlled Write) 

ADDREsses 

Static RAM 

UNKNOWN 

OUTPUT DATA VALID 

tos 

DATA STABLE 
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TC558328P/J-10/12 Static RAM 

Write Cycle 2 (5) (CE Controlled Write) 

twc 

ADDRESSES 

tcOE(6) 

Dour 
High Impedance 

UNKNOWN tos 

DATA STABLE 
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Static RAM TC55B328P/J-10/12 

Notes: 
1. The operating temperature (Ta) is guaranteed with transverse air flow exceeding 400 linear feet per minute. 

2. WE is high for read cycles. 

3. If the CE low transition occurs coincident with or after the WE low transition, outputs 
remain in a high impedance state. 

4. If the CE high transition occurs coincident with or prior to the WE high transition, outputs 
remain in a high impedance state. 

5. If OE is high during a write cycle, the outputs are in a high impedance state during this period. 

6. The following parameters are measured using the load shown in Fig. 1. 

(A) tCOE, tOEE, tOEW ..... Output Enable Time 
(8) tcoo, tooo, toow .... Output Disable Time 

(A) 

Dour 
High Impedance 02V ~ High Impedance ~ 

!::t~-;::==:::!~~O.2V 
--...... --------+--+- O:2V ~ OUTPUT DATA VALID 

IUNKNOWN UNKNOWN I 
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Static RAM 

Notes 
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TOSHIBA 

1l:55V328}20/25/35 
PRELIMINARY 

SILICON GATE CMOS 

32,768 WORD x 8 BIT CMOS STATIC RAM 

Description 
The TC55V328J is a 262,144 bit CMOS high speed static random access memory organized as 32,768 words by 8 bits and 
designed to operate from a single 3.3V supply. Toshiba's advanced CMOS technology and circuit design enable high speed, low 
voltage operation. 

The TC55V328J features low power dissipation when the SRAM is deselected using chip enable (CE) and has an output 
enable input (OE) for fast memory access. It is suitable for use in high speed applications such as cache memory. All inputs and 
outputs are LVTTL (low voltage TIL) compatible. 

The TC55V328J is available in a 28-pin, 300mil SOJ package suitable for high density assembly. 

Features 

• Fast access time 
- TC55V328J-20 
- TC55V328J-25 
- TC55V328J-35 

• Low power dissipation 

- Operation: 

20ns (max.) 
25ns (max.) 
35ns (max.) 

- TC55V328J-20 70mA (max.) 
- TC55V328J-25 70mA (max.) 
- TC55V328J-35 70mA (max.) 
- Standby: 300~ (max.) 

• Fully static operation 

• Single power supply: 3.3V ±O.3V 

• Output buffer control: OE 

• Inputs and outputs: 

- LVTTL compatible 
• Package: 

- TC55V328J: SOJ28-P-300A 

Pin Names 

AD - A14 Address Inputs 

1/01 - 1/08 Data Inputs/Outputs 

CE Chip Enable Input 

WE Write Enable Input 

OE Output Enable Input 

VDD Power (+3.3V) 

GND Ground 

Pin Connection (Top View) 

TC55V328J 

A14 
A12 

A7 
A6 
AS 
A4 All 
A3 ~ 
A2 Al0 
Al a 
AO 1108 

1/01 1/07 
1/02 1/06 
1103 1/05 

1104 

(SOJ) 
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TC55V328J-20/25/35 

Block Diagram 

A8 
A6 
AS 
A4 
A3 
A2 
A1 
AO 

1101 
1102 
1/03 
1104 
IIOS 
1/06 o-+++++-r-lH 
1107 ~I+++++-r-H 

1108 

a:: 
w. 
o 

~8 
Ow 
a:: 0 

mo--+----q 
a ~--~~~r----

Operating Mode 

MODE CE DE WE 

Read L L H 

Write L * L 

Output Disable L H H 

Standby H * * 

* High or Low 

Maximum Ratings 

SYMBOL ITEM 

Voo Power Supply Voltage 

VIN Input Voltage 

VI/O InpuVOutput Voltage 

Po Power Dissipation 

MEMORY·CELL 
ARRAY 

256)( 128)( 8 
(262.144) 

SENSE AMP 

COLUMN 

A9 All Al3 

CE 

1/01 -1/08 

Output 

Input 

High Impedance 

High Impedance 

RATING 

-0.5 - 4.6 

-0.5* - 4.6 

Static RAM 

+--0 Voo 

+--0 GNO 

POWER 

1000 

1000 

1000 

loos 

UNIT 

V 

V 

-0.5* - Voo + 0.5** V 

0.5 W 

TSOLOER Soldering Temperature • Time 260· 10 °C· sec 

TSTRG Storage Temperature 

TOPR Operating Temperature 

* -2.0V with a pulse width of 10ns 
**Voo + 1.5V with a pulse width of 10ns 

-65 - 150 °C 

-10 - 85 °C 
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TC55V328J-20/25/35 Static RAM 

DC Recommended Operating Conditions 

SYMBOL PARAMETER MIN. TYP. MAX. UNIT 

Voo Power Supply Voltage 3.0 3.3 3.6 V 

VIH Input High Voltage 2.0 - Voo + 0.3** V 

VIL Input Low Voltage -0.3* - 0.8 V 

• -1 .5V with a pulse width of 10ns 
"V DO + 1 .OV with a pulse width of 10ns 

DC Characteristics (Ta = 0 - 70°C, Voo = 3.3V±O.3V) 

SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX. UNIT 

III Input Leakage Current VIN = 0 - Voo - - ±1 IlA 
ILO Output Leakage Current CE = VIH or OE = VIH or WE = VIL, VOUT = 0 - Voo - - ±1 IlA 

10H = -2mA 2.4 - - V 
VOH Output High Voltage 

10H = -201lA Voo - 0.2 V - -

10L= 2mA - - 0.4 V 
VOL Output Low Voltage 

10L = 20JlA 0.2 V - -

1000 Operating Current 
tcycle = Min cycle, CE = V1L - - 70 mA 
Other Inputs = V1HNIL, lOUT = 0 mA 

100S1 
CE = VIH - - 20 mA 
Other Inputs = V1HNIL,tcycle = Min cycle 

Standby Current 
CE = Voo - 0.2V 

100S2 Other Inputs = Voo ~ 0.2V or 0.2V 
- - 300 JlA 

Capacitance* (Ta = 25°C, f = 1.0MHz) 

SYMBOL PARAMETER TEST CONDITION MAX. UNIT 

CIN Input Capacitance VIN = GND 6 pF 

CliO Input/Output Capacitance VI/O = GND 10 pF 

'This parameter is periodically sampled and is not 100% tested. 
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TC55V328J-20/25/35 Static RAM 

AC Characteristics (Ta = 0 - 70°C, Voo = 3.3V±O.3V) 

Read Cycle 

TC55V328J-20 TC55V328J-25 
SYMBOL PARAMETER 

MIN. MAX. MIN. MAX. 

tRe Read Cycle Time 20 - 25 -

tAee Address Access Time - 20 - 25 

teo CE Access Time - 20 - 25 

tOE OE Access Time - 10 - 12 

tOH Output Data Hold Time from Address Change 5 - 5 -

teoE Output Enable Time from CE 5 - 5 -

teoD Output Disable Time from CE - 8 - 10 

tOEE Output Enable Time from OE 1 - 1 -

tODO Output Disable Time From OE - 8 - 10 

Write Cycle 

TC55V328J-20 TC55V328J-25 
SYMBOL PARAMETER 

MIN. MAX. MIN. MAX. 

twe Write Cycle Time 20 - 25 -

twp Write Pulse Width 13 - 15 -

tAW Address Valid to End of Write 13 - 15 -

tew Chip Enable to End of Write 13 - 15 -

tAs Address Setup Time 0 - 0 -
tWR Write Recovery Time 0 - 0 -
tDS Data Setup Time 10 - 12 -
tDH Data Hold Time 0 - 0 -

tOEW Output Enable Time From WE 1 - 1 -
tODW Output Disable Time From WE - 8 - 10 

AC Test Conditions 
Input Pulse Levels 3.0V/0.OV 

Input Pulse Rise and Fall Time 3ns 

Input Timing Measurement Reference Levels 1.5V 

Output Timing Measurement Reference Levels 1.5V 

Output Load Fig. 1 

TC55V328J-35 
UNIT 

MIN. MAX. 

35 -
- 35 

- 35 

- 15 

5 - ns 

5 -

- 15 

1 -
- 15 

TC55V328J-35 

MIN. 

35 

20 

20 

20 

0 

0 

15 

0 

1 

-

UNIT 
MAX. 

-
-

-

-
-

-
-

-

-
15 

ns· 

1200n 

1I0pin 

c, = 5,F 1 87011 

(For teOE. tou. t(oo. tooo. 
tOEw and toow) 

Figure 1. 
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TC55V328J-20/25/35 

Timing Waveforms 

Read Cycle (1) 

ADDRESSES 

DOUT 
h Impedance 

Write Cycle 1 (4) (WE Controlled Write) 

ADDRESSES 

DOUT 

UNKNOWN 

Static RAM 

OUTPUT DATA VALID 

UNKNOWN 

twc 

tWA 

tos 

DATA STABLE 
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TC55V328J-20/25/35 Static RAM 

Write Cycle 2 (4) {CE Controlled Write} 

twc 

ADDRESSES 

tCOE (5) 

High Impedance 
Dour 

UNKNOWN tOH 
tos 

DIN OATA STABLE 

Notes: 

1. WE is high for read cycles. 

2. If the CE low transition occurs coincident with or after the WE low transition, outputs remain in a 

high impedance state. 

3. It the CE high transition occurs coincident with or prior to the WE high transition, outputs remain 

in a high impedance state. 

4. If OE is high during a write cycle, the outputs are in a high impedance state during this period. 

5. The following parameters are measured using the load shown in Fig. 1. 

(A) tCOE,tOEE, tOEW .... Output Enable Time 
(8) tCOD ' tooo, toow .... Output Disable Time 

eE, OE 

DOUT 

8-78 

(A) 

High Impedance 
O.2V 

'r--------~ __ ----I-.y-o; High Impedance 

UNKNOWN 
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TOSHIBA 

1l:55329lU?/AJ-15/20/25/35 

SILICON GATE CMOS 

32,768 WORD x 9 BIT CMOS STATIC RAM 

Description 
The TC55329AP/AJ is a 294,912 bit high speed CMOS static random access memory organized as 32,768 words by 9 bits and 
operated from a single 5V supply. Toshiba's advanced CMOS technology and circuit design enable high speed operation. 

The TC55329AP/AJ features low power dissipation when the device is deselected using chip enable (CE1, CE2) and has an 
output enable input (OE) for fast memory access. Also, the device power between memory accesses is reduced by an automatic 
power down circuit. 

The TC55329AP/AJ is suitable for use in high speed applications such as cache memory and high speed storage. All inputs 
and outputs are TIL compatible. 

The TC55329AP/AJ is available in a 300mil width, 32-pin DIP and SOJ suitable for high density surface assembly. 

Features Pin Connection (Top View) 

• Fast access time TC55329AP TC55329AJ 
- TC55329API AJ-15 15ns (max.) 
- TC55329AP/AJ-20 20ns (max.) NC Voo NC Voo 
- TC55329AP/AJ-25 25ns (max.) NC A14 NC A14 
- TC55329AP/AJ-35 35ns (max.) AS CE2 AS CE2 

• Low power dissipation A7 WE A7 WE 
- Operation: A6 A13 A6 A13 
- TC55329AP/AJ-15 140mA (max.) AS A9 AS A9 
- TC55329AP/AJ-20 140mA (max.) A4 A10 A4 A10 
- TC55329AP/AJ-25 140mA (max.) A3 All A3 All 
- TC55329AP/AJ-35 120mA (max.) A2 at A2 OE 
- Standby: 1mA (max.) Al A12 Al A12 

• Single 5V power supply: 5V±10% AO en AO m 
• Fully static operation 1/01 1/09 1/01 1109 
• Inputs and outputs TIL compatible 1/02 1/08 1/02 1/08 
• Output buffer control: OE 1/03 1/07 1/03 1/07 
• Package: 1/04 1/06 1/04 1/06 

- TC55329AP: DIP32-P-300 GND 1/05 GND 1/05 
- TC55329AJ: SOJ32-P-300 (DIP) (SOJ) 

Pin Names 

AD -A14 Address Inputs 

1/01 - 1/09 Data Inputs/Outputs 

CE1, CE2 Chip Enable Inputs 

WE Write Enable Input 

OE Output Enable Input 

VDD Power (+5V) 

GND Ground 

NC No Connection 
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TC55329API AJ-15/20/25/35 

Block Diagram 

A9 
A6 
AS 
A4 
A3 
A2 
Al 
AO 

I/O 1 o-,....---H 

1/02 o-t..----H 

1/03 04+'---H 

1/04 04+f.t.--H 

1/05 0-+1++'11---+1 

1f(j6 04-H+hr--H 

1/07 04-H+ ...... -H 

1/08 04-H+H-h..-H 

1/09 

WI o-------,...----<:iI"'"", 

MEMORY 
CELL ARRAY 

256x 128x9 

(294,912) 

SENSE AMP. 

COLUMN 

DECODER 

A7 A10 A12 A14 
AS All A13 

Static RAM 

.--0 VOD 

.--0 GND 

I-
:::l 
c.cc 
I-w 

8::: 
c(:::l 
1-= 
~ 

N o-----1=~>-----.J 
m 0----01>-....... __ 
CE2 

Operating Mode 

~N MODE CE1 CE2 OE WE 1/01 -1/09 

Read L H L H Output 

Write L H * L Input 

Output Disable L H H H High Impedance 

H * * * High Impedance 
Standby 

* L * * High Impedance 

*H or L 

Maximum Ratings 

SYMBOL ITEM RATING UNIT 

Voo Power Supply Voltage -0.5 - 7.0 V 

VIN Input Voltage -2.0 - 7.0 V 

V I/O Input/Output Voltage -0.5* - Voo + 0.5 V 

Po Power Dissipation 1.0 W 

TSOLOER Soldering Temperature • Time 260· 10 °C· sec 

TSTRG Storage Temperature -65 - 150 °C 

TOPR Operating Temperature -10 - 85 °C 

*-3V with a pulse width of 10ns 

POWER 

1000 

1000 

1000 

loos 

loos 
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Static RAM TC55329API AJ-15/20/25/35 

DC Recommended Operating Conditions 

SYMBOL PARAMETER MIN. TYP. MAX. UNIT 

Voo Power Supply Voltage 4.5 5.0 5.5 V 

VIH Input High Voltage 2.2 - Voo + 0.5 V 

Vil Input Low Voltage -0.5* - 0.8 V 

* -3V with a pulse width of 10ns 

DC Characteristics (Ta = 0 - 70°C, Vee = 5V±10%) 

SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX. UNIT 

III Input Leakage Current VIN = 0 - Voo - - ±1 ~ 

ILO Output Leakage Current 
CE1 = VIH or CE2 = Vil or OE = VIH or - - ±1 ~ WE = Vll, VOUT= 0 - Voo 

10H Output High Current VOH = 2AV -4 - - rnA 

10l Output Low Current Val = OAV 8 - - rnA 

-15 - - 140 
~= Min cycle -20 - - 140 

1000 Operating Current CE1 = Vil or CE2 = VIH rnA 
Other Inputs = VIHNll 

-25 - - 140 

-35 - - 120 

-15 
~=Mincycle -20 

100S1 CE1 = VIH or CE2 = Vil - - 20 

Standby Current Other Inputs = VIHNll 
-25 

rnA 
-35 

100S2 
CE1 = Voo - 0.2V or CE2 = 0.2V 

- - 1 
Other Inputs = Voo - 0.2V or 0.2V 

Capacitance* (Ta = 25°C, f = 1.0MHz) 

SYMBOL PARAMETER TEST CONDITION MAX. UNIT 

CIN Input Capacitance VIN = GND 6 pF 

CliO InpuVOutput Capacitance Vila = GND 8 pF 

*This parameter is periodically sampled and is not 100% tested. 
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TC55329API AJ-15/20/25/35 Static RAM 

AC Characteristics (Ta = 0 ... 70°C(1), Voo = 5V±10%) 

Read Cycle 

TC55329AP/AJ-15 TC55329AP/AJ-20 
SYMBOL PARAMETER 

MIN. MAX. MIN. MAX. 

tRC Read Cycle Time 15 - 20 -

tACC Address Access Time - 15 - 20 

tC01 C"E1 Access Time - 15 - 20 

tC02 CE2 Access Time - 15 - 20 

tOE OE Access Time - 8 - 10 

Output Data Hold Time from Address 
tOH Change 

5 - 5 -

tCOE Output Enable Time from CE1 or CE2 5 - 5 -

tCOD Output Disable Time from CE1 or CE2 - 8 - 8 

tOEE Output Enable Time from OE 1 - 1 -

to DO Output Disable Time from OE - 8 - 8 

Write Cycle 

TC55329AP/AJ-15 TC55329AP/AJ-20 
SYMBOL PARAMETER 

MIN. MAX. MIN. MAX. 

twc Write Cycle Time 15 - 20 -

twp Write Pulse Width 10 - 11 -

tAW Address Valid to End of Write 12 - 13 -

tcw Chip Enable to End of Write 12 - 13 -

tAs Address Setup Time 0 - 0 -

tWR Write Recovery Time 0 - 0 -

tDs Data Setup Time 8 - 10 -

tDH Data Hold Time 0 - 0 -

tOEW Output Enable Time from WE 1 _. 1 -

tODW Output Disable Time from WE - 8 - 8 

AC Test Conditions SV 
Input Pulse Levels 3.0V/0.OV 

Input Pulse Rise and Fall Time 3ns 

Input Timing Measurement Reference Levels 2.2V/0.8V 

Output Timing Measurement Reference Levels 2.0V/0.8V 

Output Load Fig. 1 

TC55329AP/AJ-25 TC55329AP/AJ-35 
UNIT 

MIN. MAX. MIN. MAX. 

25 - 35 -
- 25 - 35 

- 25 - 35 

- 25 - 35 

- 12. - 15 

ns 
5 - 5 -

5 - 5 -

- 10 - 15 

1 - 1 -

- 10 - 15 

TC55329AP/AJ-25 TC55329AP/AJ-35 

MIN. 

25 

13 

15 

15 

0 

0 

12 

0 

1 

-

UNIT 
MAX. MIN. MAX. 

- 35 -
- 18 -
- 20 -
- 20 -
- 0 -

ns 
- 0 -

- 15 -

- 0 -

- 1 -

10 - 15 

sv 

VOpin 

CL : 5,F 1 2550 

(For t(:OE,toEE, t(:OD, 
tooo, toew and toDW) 

Figure 1. 
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Timing Waveforms 

Read Cycle (2) 

Write Cycle 1 (5) (WE Controlled Write) 

ADDRESSES 

eE2 

aT 

Dour 

Static RAM 

OUTPUT DATA VAllO 

twc 

tWR 

tos 

DATA STABLE 

TOSHIBA AMERICA ELECTRONIC COMPONENTS, INC. 
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TC55329API AJ-15/20/25/35 Static RAM 

Write Cycle 2 (5) (CE1 Controlled Write) 

twc 

ADDRESSES 

twp 

eE2 

tcOE(6) 
toOW(6) 

Dour -----------1 
UNKNOWN 

tos 

DATA STABLE 

Write Cycle 3 (5) (CE2 Controlled Write) 

twc 

ADDRESSES 

eE2 

tcOE(6) to ow (6) 

DOUT 

UNKNOWN 
tos 

DIN DATA STABLE 
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Static RAM TC55329API AJ-15/20/25/35 

Notes: 

1. The operating temperature (Ta) is guaranteed with transverse air flow exceeding 400 linear feet per minute. 

2. WE is high for read cycles. 

3. If the CE1 low transition or CE2 high transition occurs coincident with or after the WE low transition, outputs 

remain in a high impedance state. 

4. If the CE1 high transition or CE2 low transition occurs coincident with or prior to the WE high transition, outputs 
remain in a high impedance state. 

5. If OE is high during a write cycle, the outputs are in a high impedance state during this period. 

6. The following parameters are measured using the load shown in Fig. 1. 

(A) tCOE' tOEE. tOEW ..... Output Enable Time 

(8) teOD' toDO' tODW .... Output Disable Time 

CE1, OE 

WE,CE2 

Dour 

'.. (A) 

___ H_i9_h_lm_p_e_d_a_n_ce __ ~*t::±: g:l~ x::: OUTPUT DATA VALID 

UNKNOWN 

O.2V 
,-----+-+- High Impedance 

UNKNOWN 
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Static RAM 

Notes 
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TOSHIBA 

1l:55B329P/]-10/12 

SILICON GATE BiCMOS 

32,768 WORD x 9 BIT BiCMOS STATIC RAM 

Description 
The TC55B329P/J is a 294,912 bit high speed BiCMOS static random access memory organized as 32,768 words by 9 bits and 
operated from a single 5V supply. Toshiba's BiCMOS technology and advanced circuit design enable high speed operation. 

The TC55B329P/J features low power dissipation when the device is deselected using chip enable (CE1, CE2) and has an 
output enable input (OE) for fast memory access. 

The TC55B329P/J is suitable for use in high speed applications such as cache memory and high speed storage. All inputs and 
outputs are TTL compatible. 

The TC55B329P/J is available in a 300mil width, 32-pin DIP and SOJ suitable for high density surface assembly. 

Features 

• Fast access time 
- TC55B329P/J-10 10ns (max.) 
- TC55B329P/J-12 12ns (max.) 

• Low power dissipation 
- Operation: 
- TC55B329P/J-10 170mA (max.) 
- TC55B329P/J-12 170mA (max.) 
- Standby: 15mA (max.) 

• Single 5V power supply: 5V±10% 

• Fully static operation 

• Inputs and outputs TTL compatible 

• Output buffer control: OE 

• Package: 
- TC55B329P: DIP32-P-300 
- TC55B329J: SOJ32-P-300 

Pin Names 

AO - A14 Address Inputs 

1/01 - 1/09 Data Inputs/Outputs 

CEf,CE2 Chip Enable Inputs 

WE Write Enable Input 

OE Output Enable Input 

VDD Power (+5V) 

GND Ground 

NC No Connection 

Pin Connection (Top View) 

TC558329P 

NC Voo 
NC 
A8 
A7 
A6 A13 
AS A9 
A4 A10 
A3 All 
A2 OE 
Al Al2 
AO CEl 

1/01 1/09 
1/02 1/08 
1/03 1/07 
1/04 1/06 

GNO 1/05 

(DIP) 

TOSHIBA AMERICA ELECTRONIC COMPONENTS, INC. 

TC558329J 

NC 
NC 
A8 
A7 
A6 
AS 
A4 
A3 
A2 
Al 
AO 

·1/01 
1/02 
1103 
1104 

GND 

(SOJ) 

VOO 
A14 
CE2 
WE 
A13 
A9 
A10 
All 
OE 
A12 
m 
1109 
1/08 
1/07 
1/06 
1/05 
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TC55B329P/J-10112 

Block Diagram 

A13 
A9 

V'I 
V'I 

AS UJo::: 
0::: 
UJ 

A4 
O:::UJ a 

A3 §~ ~o 
<{:::> o~ 

A2 ~Cll 0:::0 

A1 0::: 

AO 

1/01 
1/02 
1/03 

1/04 
1/05 
1/06 

1/07 
1/08 
1/09 

VVE O---------__ --Q 

MEMORY 
CELL ARRAY 

256x128x9 

(294,912) 

Static RAM 

~ Voo 

.---0 GND 

N~-----=~~~~----------~ 
ITT o-----or-

eE2 

Operating Mode 

~ MODE 
CE1 CE2 OE WE 1/01 -1/09 

Read L H L H Output 

Write L H * L Input 

Output Disable L H H H High Impedance 

H * * * High Impedance 
Standby 

* L * * High Impedance 

*H orL 

Maximum Ratings 

SYMBOL ITEM RATING UNIT 

Voo Power Supply Voltage -0.5 - 7.0 V 

VIN Input Voltage -2.0 - 7.0 V 
r----

VI/O Input/Output Voltage -0.5* - Voo + 0.5 V 

Po Power Dissipation 1.0 W 

TSOLOEA Soldering Temperature - Time 260 -10 °C - sec 

TSTAG Storage Temperature -65 - 150 °C 

TOPA Operating Temperature -10 - 85 °C 

POWER 

1000 

1000 

1000 

loos 

loos 

* -3V with a pulse width of 10ns 
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Static RAM TC558329P/J-10/12 

DC Recommended Operating Conditions 

SYMBOL PARAMETER MIN. TYP. MAX. UNIT 

Voo Power Supply Voltage 4.5 5.0 5.5 V 

VIH Input High Voltage 2.2 - Voo + 0.5 V 

VIL Input Low Voltage -0.5* - 0.8 V 

* -3V with a pulse width of 1 Ons 

DC Characteristics (Ta = 0 - 70°C, Voo = 5V±10%) 

SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX. UNIT 

III Input Leakage Current VIN = 0 - Voo - - ±10 ~A 

CE1 = VIH or CE2 = VIL or OE = VIH 
ILO Output Leakage Current orWE =VIL, - - ±10 ~A 

VOUT= 0 - Voo 

10H Output High Current VOH = 2.4V -4 - - rnA 

10L Output Low Current VOL = O.4V 8 - - rnA 

~ = Min cycle, 

1000 Operating Current CE1 = VIL and CE2 = VIH - - 170 rnA 
Other Inputs = VIHNIL, lOUT = OrnA 

100S1 
CE1 = VIH or CE2 = VIL - - 30 

Standby Current 
Other Inputs = V1HNIL 

rnA 

100S2 
CE1 = Voo - 0.2V or CE2 = 0.2V - - 15 
Other Inputs = Voo - 0.2V or 0.2V 

Capacitance* (Ta = 25°C, f = 1.0MHz) 

SYMBOL PARAMETER TEST CONDITION MAX. UNIT 

CIN Input Capacitance VIN=GND 6 pF 

CliO InpuVOutput Capacitance VI/O= GND 8 pF 

*This parameter is periodically sampled and is not 100% tested. 
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TC558329P/J-10/12 Static RAM 

AC Characteristics (Ta = 0 .... 70°C(1), Voo = 5V±10%) 

Read Cycle 

TC55B329P /J-1 0 
SYMBOL PARAMETER 

MIN. MAX. 

tRC Read Cycle Time 10 -
tACC Address Access Time - 10 

tC01 CE1 Access Time - 10 

tC02 CE2 Access Time - 10 

tOE OE Access Time - 5 

tOH Output Data Hold Time from Address Change 3 -
tCOE Output Enable Time from 'CET or CE2 3 -

tCOD Output Disable Time from 'CET or CE2 - 5 

tOEE Output Enable Time from OE 1 -

tODO Output Disable Time from OE - 5 

tpu Chip Selection to Power Up Time 0 -

tpD Chip Deselection to Power Down Time - 10 

Write Cycle 

TC55B329P/J-10 
SYMBOL PARAMETER 

MIN. MAX. 

twc Write Cycle Time 10 -
tcw Chip Enable to End of Write 7 -

tAS Address Setup Time 0 -

tAW Address Valid to End of Write 7 -
twp Write Pulse Width 6 -
tWR Write Recovery Time 1 -
tDs Data Setup Time 6 -
tDH Data Hold Time 0 -

tOEW Output Enable Time from WE 1 -
tODW Output Disable Time from WE - 5 

AC Test Conditions 
Input Pulse Levels 3. OV/O.OV 

Input Pulse Rise and Fall Time 3ns 

Input Timing Measurement Reference Levels 1.5V 

Output Timing Measurement Reference Levels 1.5V 

Output Load Fig. 1 

TC55B329P /J-12 

MIN. MAX. 

12 -

- 12 

- 12 

- 12 

- 6 

3 -

3 -
- 6 

1 -

- 6 

0 -

- 12 

TC55B329P/J-12 

MIN. MAX. 

12 -
8 -

0 -

8 -

7 -
1 -

7 -
0 -
1 -
- 6 

SV 

UNIT 

ns 

UNIT 

ns 

sv 

(For tCOE, tOEE, tCOD, tODO, 

tOEw and tODW) 

Figure 1. 
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Timing Waveforms 

Read Cycle (2) 

Write Cycle 1 (5) (WE Controlled Write) 

ADDRESSES 

eE2 

m 

Dour 

UNKNOWN 

Static RAM 

OUTPUT DATA VALID 

twc 

tWR 

tos 

DATA STABLE 
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TC558329P/J-10/12 

UNKNOWN 

UNKNOWN 
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TC55B329P/J-10/12 Static RAM 

Write Cycle 2 (5) (CE1 Controlled Write) 

twc 

tcw 

CE2 

tcw 

tCOE(6) 
tODW(6) 

DOUT 
dance 

UNKNOWN 
tDS 

DATA STABLE 

Write Cycle 3 (5) (CE2 Controlled Write) 

twc 

ADDRESSES 

CE2 

tcw 

ill 

tODW(6) 

DOUT 
H h Impedance 

UNKNOWN 
tos 

DATA STABLE 
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Static RAM TC558329P/J-10/12 

Notes: 

1. The operating temperature (fa) is guaranteed with transverse air flow exceeding 400 linear feet per minute. 

2. WE is high for read cycles. 

3. If the CE1 low transition or CE2 high transition occurs coincident with or after the WE low transition, outputs 

remain in a high impedance state. 

4. If the CE1 high transition or CE2 low transition occurs coincident with or prior to the WE high transition, outputs 
remain in a high impedance state. 

5. If OE is high during a write cycle, the outputs are in a high impedance state during this period. 

6. The following parameters are measured using the load shown in Fig. 1. 

(A) tCOE' tOEE' tOEW ..... Output Enable Time 
(8) teoD, tODO' tODw .... Output Disable Time 

CE1, OE 

WE, CE2 
(A) 

Dour 
High Impedance ~;-;===::!JW.~O.2V r--','l--------~'"'\ High Impedance 

OUTPUT DATA VALID 

UNKNOWN 
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Static RAM 

Notes 
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TOSHIBA 

11:5516321-20/25/35 

SILICON GATE CMOS 

32,768 WORD x 16 BIT CMOS STATIC RAM 

Description 
The TC551632J is a 524,288 bit high speed CMOS static random access memory organized as 32,768 words by 16 bits and 
operated from a single 5V supply. Toshiba's advanced CMOS technology and circuit design enable hi~peed operation. 

The TC551632J features low power dissipation when the device is deselected using chip enable (CE), and has an output 
enable input (OE) for fast memory access. Byte access is supported by upper and lower byte controls. 

The TC551632J is suitable for use in high speed applications such as cache memory and high speed storage. All inputs and out­
puts are TIL compatible. 

The TC551632J is available in a 400mil width, 40-pin SOJ suitable for high density surface assembly. 

Features Pin Connection (Top View) 

• Fast access time 
- TC551632J-20 20ns (max.) TC551632J 
- TC551632J-25 25ns (max.) 
- TC551632J-35 35ns (max.) 

• Low power dissipation 

A3 A4 
A2 AS 
Al ill 

Cycle Time 20 AO UB 
Operation (max.) CE LB 

VOl 1/016 
- Standby: 1 mA (max.) 1/02 11015 

• Single 5V power supply: 5V±10% 1103 1/014 
• Fully static operation 1104 1/013 

• Inputs and outputs TIL compatible 

• Output buffer control: OE 

Voo GND 
GND Voo 
1105 1/012 

• Data byte controls: LB, UB 1/06 11011 
• Package: SOJ40-P-400 1/07 1/010 

1108 1109 
Pin Names WE A6 

AO - A14 Address Inputs 

1/01 - 1/016 Data Inputs/Outputs 

A14 A7 
A13 A8 
A12 A9 

CE Chip Enable Input All A10 

WE Write Enable Input 

OE Output Enable Input (SOJ) 

LB, UB Data Byte Control Inputs 

VDD Power (+5V) 

GND Ground 
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TC551632J-20/25/35 

Block Diagram 

MEMORY 
CELL ARRAY 
256x 128x 16 

(524,288) 

tE"o-==::t::!::~-lj--- CE 

Operating Mode 

~ MODE CE OE 

Read L L 

Write L * 

L H 
Output Disable 

L * 

Standby H * 

*H or L 

Maximum Ratings 

SYMBOL ITEM 

Voo Power Supply Voltage 

VIN Input Voltage 

VI/O InpuVOutput Voltage 

Po Power Dissipation 

TSOLOER Soldering Temperature - Time 

TSTRG Storage Temperature 

TOPR Operating Temperature 

* -3V with a pulse width of 10ns 

Static RAM 

+--<l GND 

WE Ui UB 1/01 -1/08 1/09 -1/016 

L L Output Output 

H H L High Impedance Output 

L H Output High Impedance 

L L Input Input 

L H L High Impedance Input 

L H Input High Impedance 

H * * High Impedance High Impedance 

* H H High Impedance High Impedance 

* * * High Impedance High Impedance 

RATING UNIT 

-0.5 - 7.0 V 

-2.0* - 7.0 V 

-0.5* - Voo + 0.5 V 

1.5 W 

260 -10 °C - sec 

-65 - 150 °C 

-10 - 85 °C 
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Static RAM TC551632J-20/25/35 

DC Recommended Operating Conditions 

SYMBOL PARAMETER MIN. TYP. MAX. UNIT 

Voo Power Supply Voltage 4.5 5.0 5.5 V 

VIH Input High Voltage 2.2 - Voo + 0.5 V 

VIL Input Low Voltage -0.5* - 0.8 V 

* -3V with a pulse width of 10ns 

DC Characteristics (Ta = 0 - 70°C, Voo = 5V±10%) 

SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX. UNIT 

III Input Leakage Current VIN=O-VOO - - ±10 !lA 

ILO Output Leakage Current 
CE = VIH or WE = VIL or OE = VIH - - ±10 !lA VOUT= 0 - VOD 

10H Output High Current VOH = 2AV -4 - - rnA 

10L Output Low Current VOL = OAV 8 - - rnA 

tcycle = 20ns - - 220 

CE = VIL, lOUT = OrnA, tcycle = 25ns - - 200 
1000 Operating Current 

Other Inputs = VIHNIL 
rnA 

tcycle = 35ns - - 170 

tcycle = 100ns - - 130 

100S1 
CE = VIH, or UB = LB = VIH - - 30 

Standby Current 
Other Inputs = VIHNIL 

rnA 

100S2 
CE = Voo - 0.2V, or UB = LB = Voo - 0.2V - - 1 
Other Inputs = Voo - 0.2V or 0.2V 

Capacitance* (Ta = 25°C, f = 1.0MHz) 

SYMBOL PARAMETER TEST CONDITION MAX. UNIT 

CIN Input Capacitance VIN = GND 6 pF 

CliO Input/Output Capacitance Vila = GND 8 pF 

*This parameter is periodically sampled and is not 100% tested. 
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TC551632J-20/25/35 Static RAM 

AC Characteristics (Ta = 0 ... 70°C(1), Voo = 5V±10%) 

Read Cycle 

TC551632J-20 
SYMBOL PARAMETER 

MIN. MAX. 

tRe Read Cycle Time 20 -

tAee Address Access Time - 20 

teo CE Access Time - 20 

tOE OE Access Time - 10 

tBA US, LS Access Time - 20 

tOH Output Data Hold Time from Address Change 5 -

teoE Output Enable Time from CE 5 -

tOEE Output Enable Time from OE 1 -

tBE Output Enable Time from US, LS 1 -

teoo Output Disable Time from CE - 8 

tooo Output Disable Time from OE - 8 

tBO Output Disable Time from US, LS - 8 

Write Cycle 

TC551632J-20 
SYMBOL PARAMETER 

MIN. MAX. 

twe Write Cycle Time 20 -

twp Write Pulse Width 10 -

tew Chip Enable to End of Write 13 -

tBW US, LS Enable to End of Write 13 -

tAW Address Valid to End of Write 12 -

tAS Address Setup Time 0 -

tWR Write Recovery Time 0 -

tos Data Setup Time 10 -

tOH Data Hold Time (WE) 0 -

tOH1 Data Hold Time (CE, US, LS) 1 -
tOEW Output Enable Time from WE 1 -

toow Output Disable Time from WE - 8 

AC Test Conditions 
Input Pulse Levels 3.0V/0.OV 

Input Pulse Rise and Fall Time 3ns 

Input Timing Measurement Reference Levels 1.5V 

Output Timing Measurement Reference Levels 1.5V 

Output Load Fig. 1 

TC551632J-25 

MIN. MAX. 

25 -
- 25 

- 25 

- 12 

- 25 

5 -

5 -

1 -

1 -

- 8 

- 8 

- 8 

TC551632J-25 

MIN. MAX. 

25 -

12 -
15 -
15 -
14 -
0 -

0 -

10 -
0 -
1 -
1 -

- 8 

SV 

TC551632J-35 
UNIT 

MIN. MAX. 

35 -

- 35 

- 35 

- 17 

- 35 

5 -
ns 

5 -
1 -
1 -

- 8 

- 8 

- 8 

TC551632J-35 
UNIT 

MIN. MAX. 

35 -
16 -

17 -

17 -

16 -

0 -
ns 

0 -

10 -
0 -

1 -

1 -

- 8 

SV 

I/Opin 

CLzSpF 1 
(For tcOE, toEE, tcoo. 
tooo, toEw and toow) 

Figure 1. 
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Timing Waveforms 

Read Cycle (2) 

ADDRESSES 

UB, LB 

Static RAM 

teo (6) 

Dout--------------~----------~ Output Data Valid 

Write Cycle 1 (5) (WE Controlled) 

twc 

ADDRESSES 

tcw 

UB,LB 

High Impedance 
Dout 

tos 

Din Data Stable 
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TC551632J-20/25/35 Static RAM 

Write Cycle 2 (5) (CE Controlled) 

twc 

ADDRESSES 

US,LS 

Dout--------------------------~ 
High Impedance 

Din 

Write Cycle 3 (5) (UB, LB Controlled) 

ADDRESSES 

UB,LS 

Dout------------------------------------------~ 

Din 
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Static RAM TC551632J-20/25/35 

Notes: 

1. The operating temperature (Ta) is guaranteed with transverse air flow exceeding 400 linear feet per minute. 

2. WE is high for read cycles. 

3. If the CE low transition occurs coincident with or after the WE low transition, outputs 

remain in a high impedance state. 

4. If the CE high transition occurs coincident with or prior to the WE high transition, outputs 
remain in a high impedance state. 

5. If OE is high during a write cycle, the outputs are in a high impedance state during this period. 

6. The following parameters are measured using the load shown in Fig. 1. 

(A) teoE' tOEE' tSE' tOEW ..... Output Enable Time 

(B) teoD, tODO' tSD' tODW .... Output Disable Time 

a, OE 

UB, LS 

(A) (B) 

High Impedance 

DOUT 

UNKNOWN UNKNOWN 

TOSHIBA AMERICA ELECTRONIC COMPONENTS, INC. 

O.2V 
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Static RAM 

Notes 
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TOSHIBA 

TC55B4256]-12/15/20 

SILICON GATE BiCMOS 

262,144 WORD x 4 BIT BiCMOS STATIC RAM 

Description 
The TC55B4256J is a 1,048,576 bit high speed BiCMOS static random access memory organized as 262,144 words by 4 bits 
and operated from a single 5V supply. Toshiba's BiCMOS technology and advanced circuit design enable high speed operation. 

The TC55B4256J features low power dissipation when the device is deselected using chip enable (CE). 
The TC55B4256J is suitable for use in applications where high speed is required such as cache memory, high speed storage, and 

main memory. All inputs and outputs are TIL compatible. 
The TC55B4256J is available in a 400mil width, 28-pin SOJ suitable for high density surface assembly. 

Features Pin Connection (Top View) 

• Fast access time 
- TC55B4256J-12 12ns (max.) TCSSB~256J 

- TC55B4256J-15 15ns (max.) A3 A4 
- TC55B4256J-20 20ns (max.) A2 AS 

• Low power dissipation A1 A6 
- Operation: AO A7 
- TC55B4256J-12 130mA (max.) CE A8 
- TC55B4256J-15 130mA (max.) 

1/01 1/04 - TC55B4256J-20 130mA (max.) 
- Standby: 12mA (max.) Veo GND 

• Single 5V power supply: 5V±10% GND Voo 
• Fully static operation 1/02 1/03 

• Inputs and outputs TIL compatible 
WE A9 

A17 A10 
• Package: A16 A1' 

- TC55B4256J : SOJ28-P-400 A1S A12 
A14 A13 

Pin Names 
(SOJ) 

AO -A17 Address Inputs 

1/01 - 1/04 Data Inputs/Outputs 

CE Chip Enable Input 

WE Write Enable Input 

VDD Power (+5V) 

GND Ground 
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TC55B4256J-12115/20 Static RAM 

Block Diagram 

AS 

( 
MEMORY CELL .--0 VOD 

ARRAY 
o GND 

AO 

1/01 

( COLUMN 
DECODER 

I 

1/04 

A17 ~ A9 

CE 0--_--01 

CE 

Operating Mode 

~ MODE CE WE 1/0 POWER 

Read L H Output 1000 

Write L L Input 1000 

Standby H * High-Z loos 

*H orL 

Maximum Ratings 

SYMBOL ITEM RATING UNIT 

Voo Power Supply Voltage -0.5 - 7.0 V 

VIN Input Voltage -2.0* - 7.0 V 

VI/O Input/Output Voltage -0.5* - Voo + 0.5 V 

Po Power Dissipation 900 mW 

TSOLOER Soldering Temperature • Time 260· 10 °C· sec 

TSTRG Storage Temperature -65 - 150 °C 

TOPR Operating Temperature -10 - 85 °C 

*-3V with a pulse width of 10ns 
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Static RAM TC5584256J-12115/20 

DC Recommended Operating Conditions 

iSYMBOlj PARAME __ T_ER ___________ r-___ 1-____ ~------_r---~ 

t 

___ ~D[) - - f ~w~r _Supply Voltage ---------+---t-------i-----f-------I 

~~L ~_ Input HI~~_~?ltag~ ______________ ----+--1----+----

_~I~ _____ L InputL~~_y~tag:. ______________________ --'- _____ -'----___ -'--____ --'---_----' 

MIN. TYP. MAX. UNIT 

4.5 5.0 5.5 V 

2.2 Voo + 0.5 V 

-0.5* 0.8 V 

:N Wlnl a pul",\) width of 10ns 

DC Characteristics (Ta = 0 - 70°C, Voo = 5V±10%) 
--- -

SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX. UNIT 

III Input Leaka ge Current VIN = 0 - Voo - - ±10 IlA 
-- -------- --

age Current 
CE = VIH or WE =VIL, 

- - ±10 IlA 
VOUT= 0 - Voo 

ILO Output Leak 
._-

Output High Current VOH = 2.4V -4 - - mA 
--

Output Low Current VOL = O.4V 8 - - mA 
---

~Ie = Min cycle, 
1000 Operating C urrent CE = VIL, lOUT = OmA, - - 130 mA 

Other Inputs = VIHNIL 

CE = VIH, 
- - 30 

Other Inputs = VIHNIL 
rrent --- --- mA 

CE = Voo - 0.2V, - - 12 
Other Inputs = Voo - 0.2V or 0.2V 

IOOS1 
Standby Cu 

100S2 
--.-.-~- -- ---------- ---_._-

Capacitance* (Ta = 25°C, f = 1.0MHz) 

~SY~~~l,~p~t<:apaclt~::AME 
til~? __ j~~~t10_U!~~t Capacita 

TER TEST CONDITION MA 

VIN = GND 6 

nce VI/a = GND 8 
----

'I his paran lutm i~i pnnodically sarnplecj Gild is not 100% tested. 
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TC5584256J-12115/20 Static RAM 

AC Characteristics (Ta = 0 .... 70°C(1), Voo = 5V±10%) 

Read Cycle 

TC55B4256J·12 
SYMBOL PARAMETER 

MIN. MAX. 

tRe Read Cycle Time 12 -

tAee Address Access Time - 12 

teo Chip Enable Access Time - 12 

tOH Output Data Hold Time from Address Change 4 -

teoE Output Enable Time from CE 4 -

teoD Output Disable Time from CE - 6 

Write Cycle 

TC55B4256J·12 
SYMBOL PARAMETER 

MIN. MAX. 

twe Write Cycle Time 12 -

twp Write Pulse Width 8 -

tAw Address Valid to End of Write 9 -

tew Chip Enable to End of Write 8 -

tAs Address Setup Time 0 -

tWR Write Recovery Time 1 -

tOEw Output Enable Time from WE 1 -
tODw Output Disable Time from WE - 6 

tDs Data Setup Time 7 -
tDH Data Hold Time 0 -

AC Test Conditions 
Input Pulse Levels 3.0V/0.OV 

Input Pulse Rise and Fall Time 3ns 

Input Timing Measurement Reference Levels 1.5V 

Output Timing Measurement Reference Levels 1.5V 

Output Load Fig. 1 

TC55B4256J·15 

MIN. MAX. 

15 -
- 15 

- 15 

4 -

4 -

- 7 

TC55B4256J·15 

MIN. MAX. 

15 -

9 -

10 -

9 -

0 -

1 -

1 -
- 7 

8 -

0 -

sv 

TC55B4256J·20 
UNIT 

MIN. MAX. 

20 -

- 20 

- 20 
ns 

4 -
4 -

- 8 

TC55B4256J·20 
UNIT 

MIN. MAX. 

20 -

10 -

11 -

10 -

0 -
ns 

1 -

1 -
- 8 

9 -
0 -

sv 

\lOpin 

CL =5pF 1 
(For tcOE, teoo, 
toEw and toow) 

Figure 1. 
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Timing Waveforms 

Read Cycle (2) 

ADDRESS 

Dour 

tCOE(S) 

Write Cycle 1 (WE Controlled Write) 

ADDRESS 

Dour 

Write Cycle 2 (CE Controlled Write) 

ADDRESS 

Dour 

Static RAM 

twc 

tcw 

twp 

HIGH IMPEDANCE 

twc 

tcw 

twp 

HIGH IMPEDANCE 

TOSHIBA AMERICA ELECTRONIC COMPONENTS, INC. 
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TC5584256J-12115/20 Static RAM 

Notes: 

1. The operating temperature (Ta) is guaranteed with transverse air flow exceeding 400 linear feet per minute. 

2. WE is high for read cycles. 

3. If the CE low transition occurs coincident with or after the WE low transition, outputs 

remain in a high impedance state. 

4. If the CE high transition occurs coincident with or prior to the WE high transition, outputs 
remain in a high impedance state. 

5. The following parameters are measured using the load shown in Fig. 1. 

(A) tCOE, tOEW ..... Output Enable Time 

(8) tCOD, tODW .... Output Disable Time 

~'---___ ----I\;--~ _---Jr 
I 
I 

________ ~;f~---------------------------------------------

(A) (8) 

-1 ~ ~ .. 
~---""'\,--, ,.Ig~ 

DOUT High l:npedanc~ O.2V ImiJ~dance 

O.2V 

UNK~OWN 
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TOSHIBA 

1l:55B4257J-12/15/20 

SILICON GATE BiCMOS 

262,144 WORD x 4 BIT BiCMOS STATIC RAM 

Description 
The TC55B4257 J is a 1,048,576 bit high speed BiCMOS static random access memory organized as 262,144 words by 4 bits 
and operated from a single 5V supply. Toshiba's BiCMOS technology and advanced circuit design enable high speed operation. 

The TC55B4257 J features low power dissipation when the device is deselected using chip enable (CE), and has an output 
enable input (OE) for fast memory access. 

The TC55B4257 J is suitable for use in applications where high speed is required such as cache memory, high speed storage, and 
main memory. All inputs and outputs are TIL compatible. 

The TC55B4257 J is available in a 400mil width, 32-pin SOJ suitable for high density surface assembly. 

Features 

• Fast access time 
- TC55B4257 J-12 12ns (max.) 
- TC55B4257 J-15 15ns (max.) 
- TC55B4257 J-20 20ns (max.) 

• Low power dissipation 

- Operation: 
- TC55B4257 J-12 130mA (max.) 
- TC55B4257 J-15 130mA (max.) 
- TC55B4257 J-20 130mA (max.) 
- Standby: 12mA (max.) 

• Single 5V power supply: 5V±10% 

• Fully static operation 

• Inputs and outputs TIL compatible 

• Output buffer control: OE 

• Package: 
- TC55B4257 J : SOJ32-P-400A 

Pin Names 

AO -A17 Address Inputs 

1/01 - 1/04 Data Inputs/Outputs 

CE Chip Enable Input 

WE Write Enable Input 

OE Output Enable Input 

Voo Power (+5V) 

GND Ground 

NC No Connection 

Pin Connection (Top View) 

TCSSB4257j 

A4 
AS 
A6 
A7 
AS 
0: 

I/Ot 1/04 
Voo GND 

GND Voo 
1/02 1/03 
WE A9 
At7 A10 
Al6 All 
A1S A12 

An 
NC 
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TC55B4257 J-12115/20 

Block Diagram 

AS 

AO 

1101 ~---l 

1/04 

MEMORY CELL 

ARRAY 

Static RAM 

~GND 

~CE 
Operating Mode 

~ MODE CE OE WE I/O 

Read L L H Output 

Write L * L Input 

Output Disabled L H H High-Z 

Standby H * * High-Z 

*H or L 

Maximum Ratings 

SYMBOL ITEM RATING UNIT 

Voo Power Supply Voltage -0.5 - 7.0 V 

VIN Input Voltage -2.0* - 7.0 V 

V I/O Input/Output Voltage -0.5* - Voo + 0.5 V 

Po Power Dissipation 900 mW 

TSOLOER Soldering Temperature • Time 260· 10 °C· sec 

TSTRG Storage Temperature -65 - 150 °C 
TOPR Operating Temperature -10 - 85 °C 

*-3V with a pulse width of 10ns 

POWER 

1000 

1000 

1000 

loos 
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Static RAM TC55B4257 J·12115/20 

DC Recommended Operating Conditions 

SYMBOL PARAMETER MIN. TYP. MAX. UNIT 

Voo Power Supply Voltage 4.5 5.0 5.5 V 

VIH Input High Voltage 2.2 - Voo + 0.5 V 

VIL Input Low Voltage -0.5* - 0.8 V 

* -3V with a pulse width of 10ns 

DC Characteristics (Ta = 0 - 70°C, Voo = 5V±10%) 

SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX. UNIT 

III Input Leakage Current VIN = 0 - Voo - - ±10 IlA 

ILO Output Leakage Current 
CE = VIH or WE =VIL or OE = VIH, - - ±10 IlA 
VOUT= 0 - Voo 

10H Output High Current VOH = 2.4V -4 - - mA 

10L Output Low Current VOL = O.4V 8 - - mA 

~Ie = Min cycle, 
1000 Operating Current CE = VIL, lOUT = OmA, - - 130 mA 

Other Inputs = VIHNIL 

100S1 
CE = VIH, - - 30 

Standby Current 
Other Inputs = VIHNIL 

mA 

100S2 
CE = VDO - 0.2V, - - 12 
Other Inputs = Voo - 0.2V or 0.2V 

Capacitance* (Ta = 25°C, f = 1.0MHz) 

SYMBOL PARAMETER TEST CONDITION MAX. UNIT 

CIN Input Capacitance VIN = GND 6 pF 

CliO Input/Output Capacitance V1/0 = GND 8 pF 

*This parameter is periodically sampled and is not 100% tested. 
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TC5584257 J-12115/20 Static RAM 

AC Characteristics (Ta = 0 - 70°C(1), Voo = 5V±10%) 

Read Cycle 

TC55B4257J-12 
SYMBOL PARAMETER 

MIN. MAX. 

tRe Read Cycle Time 12 -

tAee Address Access Time - 12 

teo Chip Enable Access Time - 12 

tOE Output Enable Access Time - 7 

teoE Output Enable Time from CE 4 -

teoo Output Disable Time from CE - 6 

tOEE Output Enable Time from OE 0 -

tooo Output Disable Time from OE - 5 

tOH Output Data Hold Time from Address Change 4 -

Write Cycle 

TC55B4257 J-12 
SYMBOL PARAMETER 

MIN. MAX. 

twe Write Cycle Time 12 -

twp Write Pulse Width 8 -

tAW Address Valid to End of Write 9 -

tew Chip Enable to End of Write 8 -

tAs Address Setup Time 0 -

tWR Write Recovery Time 1 -

tOEW Output Enable Time from WE 1 -

toow Output Disable Time from WE - 6 

tos Data Setup Time 7 -

tOH Data Hold Time 0 -

AC Test Conditions 
Input Pulse Levels 3.0V/O.OV 

Input Pulse Rise and Fall Time 3ns 

Input Timing Measurement Reference Levels 1.5V 

Output Timing Measurement Reference Levels 1.5V 

Output Load Fig. 1 

TC55B4257 J-15 

MIN. MAX. 

15 -

- 15 

- 15 

- 8 

4 -

- 7 

0 -
- 6 

4 -

TC55B4257 J-15 

MIN. MAX. 

15 -
9 -
10 -

9 -
0 -
1 -
1 -

- 7 

8 -
0 -

SV 

TC55B4257 J-20 
UNIT 

MIN. MAX. 

20 -
- 20 

- 20 

- 10 

4 - ns 

- 8 

0 -
- 7 

4 -

TC55B4257 J-20 
UNIT 

MIN. MAX. 

20 -
10 -

11 -
10 -
0 -

ns 
1 -
1 -
- 8 

9 -

0 -

SV 

I/Opin 

CL=5pF 1 
(For tcOE, toEE, teoo, 
toco, toEw and toow) 

Figure 1. 
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Timing Waveforms 

Read Cycle (2) 

ADDRESS 

Dour 

Write Cycle 1 (5) (WE Controlled Write) 

ADDRESS 

Dour 

Write Cycle 2 (5) (CE Controlled Write) 

ADDRESS 

Dour --------------~----~ 

Static RAM 

twc 

twc 

tcw 

TOSHIBA AMERICA ELECTRONIC COMPONENTS. INC. 
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TC5584257 J-12115/20 Static RAM 

Notes: 

1. The operating temperature (fa) is guaranteed with transverse air flow exceeding 400 linear feet per minute. 

2. WE is high for read cycles. 

3. If the CE low transition occurs coincident with or after the WE low transition, outputs 

remain in a high impedance state. 

4. If the CE high transition occurs coincident with or prior to the WE high transition, outputs 
remain in a high impedance state. 

5. If OE is high during a write cycle, the outputs are in a high impedance state during this period. 

6. The following parameters are measured using the load shown in Fig. 1. 

(A) teoE• tOEE. tOEW ..... Output Enable Time 

(8) teoD, tODO, tODw .... Output Disable Time 

(8) 

Dour High Impedance 

UNKNOWN 
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TOSHIBA 

1l:55B8128P/]-12/15/20 

SILICON GATE BiCMOS 

131,072 WORD x 8 BIT BiCMOS STATIC RAM 

Description 
The TC55B8128P/J is a 1,048,576 bit high speed BiCMOS static random access memory organized as 131,072 words by 8 bits 
and operated from a single 5V supply. Toshiba's BiCMOS technology and advanced circuit design enable.!:!!9h speed operation. 

The TC55B8128P/J features low power dissipation when the device is deselected using chip enable (CE), and has an output 
enable input (OE) for fast memory access. 

The TC55B8128P/J is suitable for use in high speed applications such as cache memory and high speed storage. All inputs and 
outputs are TIL compatible. 

The TC55B8128P/J is available in a 400mil width, 32-pin DIP and SOJ suitable for high density surface assembly. 

Features Pin Connection (Top View) 

• Fast access time 
TCS588l28J - TC55B8128P/J-12 12ns (max.) 

- TC55B8128P/J-15 15ns (max.) A3 A4 A3 A4 
- TC55B8128P/J-20 20ns (max.) A2 AS A2 AS 

• Low power dissipation Al A6 At A6 
- Operation: AO A7 AO A7 
- TC55B8128P/J-12 150mA (max.) CE ot tI M 
- TC55B8128P/J-15 150mA (max.) Vat V08 VOl 1108 
- TC55B8128P/J-20 150mA (max.) 1102 1107 V02 V07 
- Standby: 15mA (max.) Voo GNO VOO GNO 

• Single 5V power supply: 5V±10% GNO Voo GNO Voo 
• Fully static operation V03 1106 V03 1106 
• Inputs and outputs TIL compatible 1104 1105 V04 vas 
• Output buffer control: OE wr A8 WI A8 
• Package: A16 A9 A16 A9 

- TC55B8128P: DIP32-P-400 A1S AlO A1S AtO 
- TC55B8128J: SOJ32-P-400A Al4 All At4 Atl 

Pin Names 
All Al2 A13 A12 

AD - A16 Address Inputs 

1/01 - 1/08 Data Inputs/Outputs 

CE Chip Enable Input 

WE Write Enable Input 

OE Output Enable Input 

Voo Power (+5V) 

GND Ground 
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TC55B8128P/J-12115/20 

Block Diagram 

AS 

AO 

VOS O-++++1~~ 

a 0---__ <11 

Operating Mode 

---------~N 
MODE CE 

Read L 
--_. __ .-
Write L 

Output Disabled L 
- -.-- ---.-.--.-.--.-----~-

Standby H 

'H arL 

Maximum Ratings 
i SYM BOl ITEM 

DO V 

V 

V 

Power Supply Voltage 

IN Input Voltage 

110 Input/Output Voltage 

Po Power Dissipation 
-

MEMORY CEll 

ARRAY 

CE 

OE WE 

L H 

* L 

H H 

* * 

RATING 

-0.5 - 7.0 

-2.0* - 7.0 

Static RAM 

+----<> Voo 

+----<> GND 

I/O POWER 

Output 1000 

Input 1000 

High-Z 1000 

High-Z loos 

UNIT 

V 

V 

-0.5* - Voo + 0.5 V 

900 mW 

LOER Soldering Temperature - Time 260 -10 DC - sec 
----
TAG Storage Temperature -65 - 150 DC 

--1------

OPR Operating Temperature -10 - 85 DC 

* -3V with a pulse width af 10ns 
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Static RAM TC55B8128P/J-12115/20 

DC Recommended Operating Conditions 

SYMBOL PARAMETER MIN. TYP. MAX. UNIT 

Voo Power Supply Voltage 4.5 5.0 5.5 V 

VIH Input High Voltage 2.2 - Voo + 0.5 V 

VIL Input Low Voltage -0.5* - 0.8 V 

* -3V with a pulse width of 10ns 

DC Characteristics (Ta = 0 - 70°C, Voo = 5V±10%) 

SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX. UNIT 

III Input Leakage Current VIN = 0 - Voo - - ±10 ~ 

ILO Output Leakage Current 
CE = VIH or WE =VIL or OE =VIH, 

- - ±10 IlA 
VOUT= 0 - Voo 

10H Output High Current VOH = 2AV -4 - - mA 

10L Output Low Current VOL = OAV 8 - - mA 

~Ie = Min cycle, 
1000 Operating Current CE = VIL, lOUT = OmA, - - 150 mA 

Other Inputs = VIHNIL 

100S1 
CE = VIH, - - 30 

Standby Current 
Other Inputs = VIHNIL 

mA 

IOOS2 
CE = Voo - 0.2V, - - 15 
Other Inputs = Voo - 0.2V or 0.2V 

Capacitance* (Ta = 25°C, f = 1.0MHz) 

SYMBOL PARAMETER TEST CONDITION MAX. UNIT 

CIN Input Capacitance VIN = GND 6 pF 

CliO Input/Output Capacitance VI/a = GND 8 pF 

*This parameter is periodically sampled and is not 100% tested. 
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TC55B8128P/J-12115/20 Static RAM 

AC Characteristics (Ta = 0 - 70°C(1), Voo = 5V±10%) 

Read Cycle 

TC55B8128P/J-12 
SYMBOL PARAMETER 

MIN. MAX. 

tRC Read Cycle Time 12 -

tAee Address Access Time - 12 

tco Chip Enable Access Time - 12 

tOE Output Enable Access Time - 7 

teoE Output Enable Time from CE 4 -

teoD Output Disable Time from CE - 6 

tOEE Output Enable Time from OE 0 -

tODO Output Disable Time from OE - 5 

tOH Output Data Hold Time from Address Change 4 -

Write Cycle 

TC55B8128P/J-12 
SYMBOL PARAMETER 

MIN. MAX. 

twe Write Cycle Time 12 -

twp Write Pulse Width 8 -

tAW Address Valid to End of Write 9 -

tcw Chip Enable to End of Write 8 -

tAs Address Setup Time 0 -

tWR Write Recovery Time 1 -

tOEW Output Enable Time from WE 1 -

tODw Output Disable Time from WE - 6 

tDs Data Setup Time 7 -

tDH Data Hold Time 0 -

AC Test Conditions 

Input Pulse Levels 3.0V/0.OV 

Input Pulse Rise and Fall Time 3ns 

Input Timing Measurement Reference Levels 1.5V 

Output Timing Measurement Reference Levels 1.5V 

Output Load Fig. 1 

TC55B8128P/J-15 

MIN. MAX. 

15 -

- 15 

- 15 

- 8 

4 -

- 7 

0 -

- 6 

4 -

TC55B8128P/J-15 

MIN. MAX. 

15 -
9 -

10 -

9 -
0 -

1 -

1 -
- 7 

8 -

0 -

sv 

TC55B8128P/J-20 
UNIT 

MIN. MAX. 

20 -
- 20 

- 20 

- 10 

4 - ns 

- 8 

0 -
- 7 

4 -

TC55B8128P /J-20 

MIN. 

20 

10 

11 

10 

0 

1 

1 

-
9 

0 

Figure 1. 

UNIT 
MAX. 

-
-
-
-
-

ns 
-

-
8 

-

-

sv 

I/Opin 

CL.S,F 1 , 
(For teOE. tou. teoo. 
tooo. toEw and toow) 
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Timing Waveforms 

Read Cycle (2) 

ADDRESS 

DOUT 

Write Cycle 1 (5) (WE Controlled Write) 

ADDRESS 

CE 

DOUT 

Write Cycle 2 (5) (CE Controlled Write) 

ADDRESS 

DOUT -------....:...--~ 

Static RAM 

twc 

twc 

tcw 

HIGH IMPEDANCE 

TOSHIBA AMERICA ELECTRONIC COMPONENTS, INC. 

TC55B8128P/J-12115/20 

B-119 



TC5588128P/J-12115/20 Static RAM 

Notes: 
1. The operating temperature (Ta) is guaranteed with transverse air flow exceeding 400 linear feet per minute. 

2. WE is high for read cycles. 

3. If the CE low transition occurs coincident with or after the WE low transition, outputs 

remain in a high impedance state. 

4. If the CE high transition occurs coincident with or prior to the WE high transition, outputs 

remain in a high impedance state. 

5. If OE is high during a write cycle, the outputs are in a high impedance state during this period. 

6. The following parameters are measured using the load shown in Fig. 1. 

(A) tCOE' tOEE' tOEW . . . .. Output Enable Time 
(B) tcoo, tooo, toow .... Output Disable Time 

• (A) 

DOUT High Impedan~e 

UNKNOWN 

(B) 

UNKNOWN 
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TOSHIBA 

11:551664]-15/20/25 

SILICON GATE CMOS 

65,536 WORD x 16 BIT CMOS STATIC RAM 

Description 
The TCEib 166L1-) is Gt 1,048,576 bit high speed CMOS static random access memory organized as 65,536 words by 16 bits and 
opemtfyj from a ~;ingle 5V supply. Toshiba's advanced CMOS technology and circuit design enable high speed operation. 

The I Uh1664,J features low power dissipation when the device is deselected using chip enable (CE), and has an output 
Hf1alJle Input (OE:.1 fOt' fast memory access. Byte access is supported by upper and lower byte controls. 

The TCS~) 1664J is suitable for use in high speed applications such as cache memory and high speed storage. All inputs and out­
puts are 11 L compatible. 

The TC5E)1664,j is available in a 400mil width, 44-pin SOJ suitable for high density surface assembly. 

Features 

• Fast access time 

TC551 Gfi4J 1 Ei 15ns (max.) 
- TCb51f3(l!kj -20 20ns (max.) 
TCb~) 1 He'LJ 2b 25ns (max.) 

• L.ow power dlssipalion ,------- - ---~"----- -

1~~~~I~~J~~t~i~L~_L~~~--+1-2-~-OO-+----t--+---+----t 
Standby: 1 mA (max.) 

• ~3ingle 5V power supply: 5V±10% 

• Fully static operation 

• Inputs and outputs TIL compatible 

• Output buffor control: OE 

• Data byte controls: LB, UB 

SOJ44-P-400 • Package: 

Pin Names 

b~~~~iI 
~-+:~ ill,UB Oa 

-----.-----

--{~-~~I~ 
-_ .... _--------' -- ~--,,-

-----~ 

dress Inputs 

ta Inputs/Outputs 
-------
ip Enable Input 

._-

ite Enable Input 

tput Enable Input 
---

ta Byte Control Inputs 

wer (+5V) 

und 
--_._-, 

Connection 
---

Pin Connection (Top View) 

Voo 
GNO 
1/05 
1/06 
1/07 
1/08 
WE 
A1S 
A14 
A13 
A12 
NC 

TCSS1664J 
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TC551664J-15/20/25 Static RAM 

Block Diagram 

1/01 
1/02 
1/03 
1/04 
1/05 
1/06 
1/07 
1/08 

1/09 
11010 
1/011 
1/012 
11013 
11014 
11015 
1/01 6 ----n,.,-rrTTL. 

WEo----~~ 

OE 

MEMORY 

CELL ARRAY 

256x256x 16 

(1.048.576) 

+--0 voo 

+--0 GND 

m~J±~§f~~----------------~ 
IB~~=d~~~~~r---------------------------~ 
u 0---.......... --<1>--- CE 

Operating Mode 

~N MODE CE OE WE [8 UB 

L L 

Read L L H H L 

L H 

L L 

Write L * L H L 

L H 

L H H * * 
Output Disable 

L * * H H 

Standby H * * * * 

*H orL 

Maximum Ratings 

SYMBOL ITEM RATING UNIT 

Voo Power Supply Voltage -0.5 - 7.0 V 

V1N Input Voltage -2.0* - 7.0 V 

V I/O Input/Output Voltage -0.5* - Voo + 0.5 V 

Po Power Dissipation 1.5 W 

TSOLOER Soldering Temperature • Time 260· 10 °C· sec 

TSTRG Storage Temperature -65 - 150 °C 

TOPR Operating Temperature -10 - 85 °C 

1/01 -1/08 1/09 -1/016 

Output Output 

High Impedance Output 

Output High Impedance 

Input Input 

High Impedance Input 

Input High Impedance 

High Impedance High Impedance 

High Impedance High Impedance 

High Impedance High Impedance 

*-3V with a pulse width of 10ns 
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Static RAM TC551664J-15/20/25 

DC Recommended Operating Conditions 

SYMBOL PARAMETER MIN. TYP. MAX. UNIT 

Voo Power Supply Voltage 4.5 5.0 5.5 V 

VIH Input High Voltage 2.2 - Voo + 0.5 V 

VIL Input Low Voltage -0.5* - 0.8 V 

* -3V with a pulse width of 1 Ons 

DC Characteristics (Ta = 0 - 70°C, Voo = 5V±10%) 

SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX. UNIT 

III Input Leakage Current VIN =0 - Voo - - ±10 ~ 

ILO Output Leakage Current 
CE = VIH or WE = VIL or OE = VIH - - ±10 ~ Vour = 0 - Voo 

10H Output High Current VOH = 2.4V -4 - - mA 

10L Output Low Current VOL = 0.4V 8 - - mA 

tcycle = 15ns - - 260 

tcycle = 20ns - - 220 

1000 Operating Current 
CE = VIL, lour= OmA, 

tcycle = 25ns - - 200 mA 
Other Inputs = VIHNIL 

tcycle = 30ns - - 180 

tcycle = SOns - - 150 

100S1 
CE = VIH, - - 30 
Other Inputs = VIHNIL 

Standby Current mA 

100S2 
CE = Voo - 0.2V - - 1 
Other Inputs = Voo - 0.2V or 0.2V 

Capacitance* (Ta = 25°C, f = 1.0MHz) 

SYMBOL PARAMETER TEST CONDITION MAX. UNIT 

CIN Input Capacitance VIN =GND 6 pF 

ClIO Input/Output Capacitance Vl/o=GND 8 pF 

*This parameter is periodically sampled and is not 100% tested. 
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TC551664J·15/20/25 Static RAM 

AC Characteristics (Ta = 0 - 70°C(1), Voo = 5V±10%) 

Read Cycle 

TC551664J -15 
SYMBOL PARAMETER 

MIN. MAX. 

tRe Read Cycle Time 15 -

tAee Address Access Time - 15 

teo CE Access Time - 15 

tOE OE Access Time - 8 

tSA UB, LB Access Time - 8 

tOH Output Data Hold Time from Address Change 5 -

teoE Output Enable Time from CE 5 -

tOEE Output Enable Time from OE 1 -

tSE Output Enable Time from UB, LB 1 -

teoo Output Disable Time from CE - 8 

tooo Output Disable Time from OE - 8 

tso Output Disable Time from UB, LB - 8 

Write Cycle 

TC551664J -15 
SYMBOL PARAMETER 

MIN. MAX. 

twe Write Cycle Time 15 -

twp Write Pulse Width 9 -
tew Chip Enable to End of Write 12 -

tsw UB, LB Enable to End of Write 9 -
tAW Address Valid to End of Write 9 -

tAs Address Setup Time 0 -

tWR Write Recovery Time 0 -
tos Data Setup Time 8 -

tOH Data Hold Time 0 -

tOEW Output Enable Time from WE 1 -

toow Output Disable Time from WE - 8 

AC Test Conditions 
Input Pulse Levels 3.0V/0.OV 

Input Pulse Rise and Fall Time 3ns 

Input Timing Measurement Reference Levels 1.5V 

Output Timing Measurement Reference Levels 1.5V 

Output Load Fig. 1 

TC551664J -20 

MIN. MAX. 

20 -
- 20 

- 20 

- 10 

- 10 

5 -
5 -

1 -
1 -

- 8 

- 8 

- 8 

TC551664J -20 

MIN. MAX. 

20 -
10 -

13 -
12 -
12 -

0 -
0 -

10 -
0 -

1 -

- 8 

sv 

TC551664J -25 
UNIT 

MIN. MAX. 

25 -
- 25 

- 25 

- 12 

- 12 

5 -
ns 

5 -

1 -
1 -

- 8 

- 8 

- 8 

TC551664J -25 

MIN. 

25 

12 

15 

14 

14 

0 

0 

10 

0 

1 

-

UNIT 
MAX. 

-

-

-

-

-

- ns 

-

-

-

-

8 

sv 

4800 

VOpin 

CL.5,F 1 ,2550 

(For teOE. ton. teOD. 
tooo. toEw and toDw) 

Figure 1. 
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Timing Waveforms 

Read Cycle (2) 

ADDRESSES 

UB, LB 

Static RAM 

Dout ---------------+------------~ 

Write Cycle 1 (5) (WE Controlled) 

ADDRESSES 

UB, LB 

High Impedance 
Dout 

tDS 

Din DATA 

TOSHIBA AMERICA ELECTRONIC COMPONENTS, INC. 

TC551664J-15/20/25 
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TC551664J-15/20/25 Static RAM 

Write Cycle 2 (5) (CE Controlled) 

ADDRESSES 

UB,LB 

Dout-----------------------------t 
High Impedance 

Din 

Write Cycle 3 (5) (UB, LB Controlled) 

ADDRESSES 

UB, LB 

Dout----------------------------~ 

Din 
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Static RAM TC551664J-15/20/25 

Notes: 

1. The operating temperature (Ta) is guaranteed with transverse air flow exceeding 400 linear feet per minute. 

2. WE is high for read cycles. 

3. If the CE low transition occurs coincident with or after the WE low transition, outputs 

remain in a high impedance state. 

4. If the CE high transition occurs coincident with or prior to the WE high transition, outputs 
remain in a high impedance state. 

5. If OE is high during a write cycle, the outputs are in a high impedance state during this period. 

6. The following parameters are measured using the load shown in Fig. 1. 

(A) tCOE' tOEE' tBE, tOEW ..... Output Enable Time 
(8) tcoo, tooo, tBO' toow .... Output Disable Time 

eE, DE 
UB, IB 

Dour 

(A) 

High Impedance 

(B) 

TOSHIBA AMERICA ELECTRONIC COMPONENTS, INC. 

O.2V 

High Impedance 

O.2V 
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Static RAM 

Notes 

8-128 TOSHIBA AMERICA ELECTRONIC COMPONENTS, INC. 



TOSHIBA 

1l:5~1664J/F1l-10/12/15 

PRELIMINARY 

SILICON GATE CMOS 

65,536 WORD x 16 BIT CMOS STATIC RAM 

Description 
The TC55V1664J/FT is a 1 ,048,576 bit high speed CMOS static random access memory organized as 65,536 words by 16 bits 
and operated from a single 3.3V supply. Toshiba's advanced CMOS technology and circuit design enable hJgtl speed operation. 

The TC55V1664J/FT features low power dissipation when the device is deselected using chip enable (CE), and has an output 
enable input (OE) for fast memory access. Byte access is supported by upper and lower byte controls. 

The TC55V1664J/FT is suitable for use in high speed applications such as cache memory and high speed storage. All inputs and 
outputs are LVTTL compatible. 

The TC55V1664J/FT is available in a 400mil width, 44-pin plastic SOJ and thin small outline package (forward type) suitable for 
high density surface assembly. 

Features 

• Fast access time 
- TC55V1664J/FT -10 10ns (max.) 
- TC55V1664J/FT -12 12ns (max.) 
- TC55V1664J/FT -15 15ns (max.) 

Cycle Time 

Operation (max.) 

- Standby: 1 mA (max.) 
• Single 3.3V power supply: 3.3V±0.3V 

• Fully static operation 

• Inputs and outputs LVTTL compatible 

• Output buffer control: OE 

• Data byte controls: LB,UB 

• Package 
- TC55V1664J: SOJ44-P-400 
- TC55V1664FT: TSOP44-P-400 

Pin Names 

AD -A15 Address Inputs 

1/01 - 1/016 Data Inputs/Outputs 

CE Chip Enable Input 

WE Write Enable Input 

OE Output Enable Input 

LB, UB Data Byte Control Inputs 

Voo Power (+3.3V) 

GND Ground 

NC No Connection 

NU* Not Usable (Input) 

* The NU pin must be kept electronically open, pulled down to GND, or less 
than a.8V. Applying a voltage greater than a.8V to the NU pin is prohibited. 

Pin Connection (Top View) 

TC55V1664J 

A4 AS A4 
A3 A6 A3 
A2 A7 A2 
A1 OE A1 
AO UB AO 

a LB CE 
1/01 1/01 1/016 1/02 

1/02 1/015 1/03 
1/03 1/014 1/04 
1/04 1/013 Voo 
Voo GND GND 

GND Voo 1/05 
1/05 1/012 1/06 
1/06 1/011 1/07 

1/07 1/010 1/08 
WE 

1/08 1/09 A15 
WE NU A14 

A15 A8 A13 
A14 A9 A12 
A13 Al0 NC 
A12 Al' 

NC NC 

(50J) 

TOSHIBA AMERICA ELECTRONIC COMPONENTS, INC. 

TCSSV1664FT 
0 

1 44 AS 
2 43 A6 
3 42 A7 
4 41 OE 
5 40 UB 
6 39 LB 
7 38 1/016 
8 37 1/015 
9 36 1/014 
10 35 1/013 
11 34 GND 
12 33 Voo 
13 32 1/012 
14 31 1/011 
15 30 1/010 
16 29 1/09 
17 28 NU 
18 27 A8 
19 26 A9 
20 25 AIO 
21 24 Al' 
22 23 NC 

(T50P) 
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TC55V1664J/FT -10/12115 Static RAM 

Block Diagram 

_~~~;ml 
.......-0 Voo 

MEMORY 
CELL ARRAY 
256)(256)( 16 

(1,048,576) 

.......-0 GND 

1101 

~g~ o-~1oU-l 
1/04 
1/05 
1/06 
1107 
1/08 

1/09 
11010 
11011 
11012 
11013 
11014 
11015 
1I016-....."TTT'I'TT"'I __ --' 

SENSE AMP. 

COLUMN 
DECODER 

:~~~~--------~ 
m~~~~~----------------~ 
~ o---........ -.ce.--- CE 

Operating Mode 

~N MODE CE OE WE Ui UB 

L L 

Read L L H H L 

L H 

L L 

Write L * L H L 

L H 

L H H * * 
Output Disable 

L * * H H 

Standby H * * * * 

*H or L 

Maximum Ratings 

SYMBOL ITEM RATING UNIT 

Voo Power Supply Voltage -0.5 - 4.6 V 

VIN Input Voltage -0.5* - 4.6 V 

VIIO InpuVOutput Voltage -0.5* - Voo + 0.5** V 

Po Power Dissipation 1.2 W 

TSOLOER Soldering Temperature • Time 260· 10 °C· sec 

TSTRG Storage Temperature -65 - 150 °C 

TOPR Operating Temperature -10 - 85 °C 

1/01 -1/08 1/09 -1/016 

Output Output 

High Impedance Output 

Output High Impedance 

Input Input 

High Impedance Input 

Input High Impedance 

High Impedance High Impedance 

High Impedance High Impedance 

High Impedance High Impedance 

* /** Not yet specified 
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Static RAM TC55V1664J/FT -10/12115 

DC Recommended Operating Conditions 

SYMBOL PARAMETER MIN. TYP. MAX. UNIT 

Voo Power Supply Voltage 3.0 3.3 3.6 V 

VIH Input High Voltage 2.0 - Voo + 0.3** V 

Vil Input Low Voltage -0.3* - 0.8 V 

* /** Not yet specified 

DC Characteristics (Ta = 0 - 70°C, Voo = 3.3V±O.3V) 

SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX. UNIT 

III Input Leakage Current (except NU Pin) VIN = 0 - Voo - - ±1 ~ 

ILO Output Leakage Current 
CE = VIH or WE = Vil or OE = VIH - - ±1 ~ VOUT= 0 - Voo 

VIN = 0 - O.8V -1 - 20 
II(NU) Input Current (NU Pin) 

VIN = 0 - O.2V ±1 
~ 

-

10H = -2rnA 2.4 - -
VOH Output High Voltage 

10H = -20~ Voo - 0.2 -
V 

10l = 2rnA - - 0.4 
Val Output Low Voltage 

10l = 20llA 0.2 - -
tcycle = 10ns - - 260 

tcycle = 12ns - - 220 

1000 Operating Current 
CE = Vll, lOUT = OrnA, 

tcycle = 15ns - - 200 rnA 
Other Inputs = VIHNll 

tcycle = 20ns - - 180 

tcycle = 30ns - - 150 

IOOS1 
CE = VIH, - - 20 

Standby Current 
Other Inputs = VIHNll 

rnA 

IOOS2 
CE = Voo - O.2V - - 1 
Other Inputs = VDO - 0.2V or O.2V 

Capacitance* (Ta = 25°C, f = 1.0MHz) 

SYMBOL PARAMETER TEST CONDITION MAX. UNIT 

CIN Input Capacitance VIN = GND 6 pF 

CliO Input/Output Capacitance Vila = GND 8 pF 

*This parameter is periodically sampled and is not 100% tested. 
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TC55V1664J/FT -10/12115 Static RAM 

AC Characteristics (Ta = 0 .... 70°C(1), V DD = 3.3V±O.3V) 

Read Cycle 

TC55V1664J/FT -10 
SYMBOL PARAMETER 

MIN. MAX. 

tRC Read Cycle Time 10 -

tAce Address Access Time - 10 

teo CE Access Time - 10 

tOE OE Access Time - 5 

tBA UB, LB Access Time - 5 

tOH Output Data Hold Time from Address Change 3 -

tCQE Output Enable Time from CE 3 -

tOEE Output Enable Time from OE 1 -

tBE Output Enable Time from UB, LB 1 -

teoo Output Disable Time from CE - 6 

tO~~ Output Disable Time from OE - 6 

tBO Output Disable Time from UB, LB - 6 

Write Cycle 

TC55V1664J/FT -10 
SYMBOL PARAMETER 

MIN. MAX. 

twc Write Cycle Time 10 -
twp Write Pulse Width 7 -

tew Chip Enable to End of Write 9 -

tBW UB, LB Enable to End of Write 9 -

tAW Address Valid to End of Write 9 -

tAS Address Setup Time 0 -

tWR Write Recovery Time 0 -

tos Data Setup Time 6 -

tOH Data Hold Time 0 -

tOEW Output Enable Time from WE 1 -

tODW Output Disable Time from WE - 6 

AC Test Conditions 
Input Pulse Levels 1.0V/O.OV 

Input Pulse Rise and Fall Time 3ns 

Input Timing Measurement Reference Levels 1.5V 

Output Timing Measurement Reference Levels 1.5V 

Output Load Fig. 1 

TC55V1664J/FT -12 

MIN. MAX. 

12 -

- 12 

- 12 

- 6 

- 6 

3 -

3 -

1 -

1 -

- 7 

- 7 

- 7 

TC55V1664J/FT -12 

MIN. MAX. 

12 -

8 -

10 -

10 -

10 -
0 -

0 -

7 -

0 -

1 -

- 7 

TC55V1664J/FT -15 
UNIT 

MIN. MAX. 

15 -

- 15 

- 15 

- 8 

- 8 

3 -
ns 

3 -
1 -

1 -

- 8 

- 8 

- 8 

TC55V1664J/FT -15 

MIN. 

15 

9 

11 

11 

11 

0 

0 

8 

0 

1 

-

UNIT 
MAX. 

-

-
-
-
-

- ns 

-

-

-

-
8 

3.3V 

I/Opin 
O--.----i 

1200n 

CL=5pF .1 

Figure 1. 

(For teor. tolE. tCOD­
tooo. toEw and touw) 
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Timing Waveforms 

Read Cycle (2) 

ADDRESSES 

Static RAM 

Oout--------------~----------~ 

Write Cycle 1 (5) (WE Controlled) 

ADDRESSES 

Hi9h Impedance 

Din 

PRELIMINARY TOSHIBA AMERICA ELECTRONIC COMPONENTS, INC. 

TC55V1664J/FT -10/12115 
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TC55V1664J/FT -10/12115 Static RAM 

Write Cycle 2 (5) (CE Controlled) 

ADDRESSES 

Dout------------------~ 

Din 

Write Cycle 3 (5) (UB, LB Controlled) 

ADDRESSES 

US,LB 

Dout------------------~ 

Din 
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Static RAM TC55V1664J/FT ~ 10/12115 

Notes: 

1. The operating temperature (Ta) is guaranteed with transverse air flow exceeding 400 linear feet per minute. 

°OUT 

2. WE is high for read cycles. 

3. If the CE low transition occurs coincident with or after the WE low transition, outputs 

remain in a high impedance state. 

4. If the CE high transition occurs coincident with or prior to the WE high transition, outputs 
remain in a high impedance state. 

5. If OE is high during a write cycle, the outputs are in a high impedance state during this period. 

6. The following parameters are measured using the load shown in Fig. 1. 

(A) tCOE' tOEE' tBE.tOEW ..... Output Enable Time 

(8) tCOD' tODO' tBD, tODW .... Output Disable Time 

(A) (I) 
• • 

High Impedance 
OUTPUT DATA VALID 

UNKNOWN UNKNOWN 
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High Impedance 

O.2V 
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Static RAM 

Notes 
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TOSHIBA 

1l:55\T1864J/F1l-10/12/15 
PRELIMINARY 

SILICON GATE CMOS 

65,536 WORD x 18 BIT CMOS STATIC RAM 

Description 
The TC55V1864J/FT is a 1,179,648 bit high speed CMOS static random access memory organized as 65,536 words by 18 bits 
and operated from a single 3.3V supply. Toshiba's advanced CMOS technology and circuit design enable hJ9!:l speed operation. 

The TC55V1864J/FT features low power dissipation when the device is deselected using chip enable (CE), and has an output 
enable input (OE) for fast memory access. Byte access is supported by upper and lower byte controls. 

The TC55V1864J/FT is suitable for use in high speed applications such as cache memory and high speed storage. All inputs and 
outputs are LVTTL compatible. 

The TC55V1864J/FT is available in a 400mil width, 44-pin plastic SOJ and thin small outline package (forward type) suitable for 
high density surface assembly. 

Features 

• Fast access time 
- TC55V1864J/FT -10 10ns (max.) 
- TC55V1864J/FT -12 12ns (max.) 
- TC55V1864J/FT -15 15ns (max.) 

• Low power dissipation 

Cycle Time 10 

Operation (max.) 

- Standby: 1 mA (max.) 
• Single 3.3V power supply: 3.3V±O.3V 

• Fully static operation 

• Inputs and outputs LVTTL compatible 

• Output buffer control: OE 

• Data byte controls: LB,UB 

• Package 
- TC55V1864J: SOJ44-P-400 
- TC55V1864FT: TSOP44-P-400 

Pin Names 

AO - A15 Address Inputs 

1/01 - 1/018 Data InputS/Outputs 

CE Chip Enable Input 

WE Write Enable Input 

OE Output Enable Input 

LB, UB Data Byte Control Inputs 

VDD Power (+3.3V) 

GND Ground 

NU* Not Usable (Input) 

* The NU pin must be kept electronically open, pulled down to GND, or 
less than O.BV. Applying a voltage greater than O.BV to the NU pin is 
prohibited. 

Pin Connection (Top View) 

TCSSV1864J 
0 

A4 A5 A4 1 
A3 A6 A3 2 
A2 A7 A2 3 
Al OE Al 4 
AO US AO 5 
IT LB 

CE 6 
1/01 7 1/01 1/018 1/02 8 

1/02 11017 1/03 9 
1/03 1/016 1/04 10 
1/04 1/015 Voo 11 
Voo GND GND 12 

GND Voo 1/05 13 
1105 1/014 1/06 14 
1/06 1/013 1/07 15 

1/07 11012 1/08 16 
1/09 17 1/08 1/011 WE 18 

1109 11010 A15 19 
WE NU A14 20 
A15 A8 A13 21 
A14 A9 A12 22 
A13 Al0 
A12 All 

(50J) 

TOSHIBA AMERICA ELECTRONIC COMPONENTS, INC. 

TCS5V1864FT 

44 AS 
43 A6 
42 A7 
41 OE 
40 US 
39 LB 
38 1/018 
37 1/017 
36 1/016 
35 1/015 
34 GND 
33 Voo 
32 1/014 
31 1/013 
30 1/012 
29 1/011 
28 1/010 
27 NU 
26 AS 
2S A9 
24 Al0 
23 All 

(T50P) 
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TC55V1864J/FT -10/12115 

Block Diagram 

I=====E::J 
!~I!l~ ~ I 
1/ t 
1/ t 
11 t -rIllllnn __ -' 

MEMORY 
CELL ARRAY 
2S4ix256x 18 

(1,179,648) 

Static RAM 

+-0 VOD 

+-0 GND 

Wl~~~1 
m 
UI 

LJ 
t! o---~--<C>---- CE 

Operating Mode 

~ MODE CE 

Read L 

Write L 

L 
Output Disable 

L 

Standby H 

*H or L 

Maximum Ratings 

SYMBOL ITEM 

Voo Power Supply Voltage 

VIN Input Voltage 

VI/O InpuVOutput Voltage 

Po Power Dissipation 

OE 

L 

* 

H 

* 

* 

TSOLOER Soldering Temperature • Time 

TSTRG Storage Temperature 

TOPR Operating Temperature 

• /** Not yet specified 

WE Ii UB 

L L 

H H L 

L H 

L L 

L H L 

L H 

H * * 

* H H 

* * * 

RATING UNIT 

-0.5 - 4.6 V 

-0.5* - 4.6 V 

-0.5* - Voo + 0.5** V 

1.2 W 

260· 10 °C· sec 

-65 - 150 °C 

-10 - 85 °C 

1/01 -1/09 1/010 - 1/018 

Output Output 

High Impedance Output 

Output High Impedance 

Input Input 

High Impedance Input 

Input High Impedance 

High Impedance High Impedance 

High Impedance High Impedance 

High Impedance High Impedance 
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Static RAM TC55V1864J/FT -10/12115 

DC Recommended Operating Conditions 

SYMBOL PARAMETER MIN. TYP. MAX. UNIT 

Voo Power Supply Voltage 3.0 3.3 3.6 V 

VIH Input High Voltage 2.0 - Voo + 0.3** V 

VIL Input Low Voltage -0.3* - 0.8 V 

* /** Not yet specified 

DC Characteristics (Ta = 0 - 70°C, Voo = 3.3V±0.3V) 
--

SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX. UNIT 

III Input Leakage Current (except NU Pin) VIN = 0 - Voo - - ±1 JlA 

ILO Output Leakage Current 
CE = VIH or WE = VIL or OE = VIH - - ±1 JlA 
VOUT= 0 - Voo 

VIN = 0 - 0.8V -1 - 20 
II(NU) Input Current (NU Pin) 

VIN = 0 - 0.2V ±1 
JlA 

-
---

10H = -2mA 2.4 - -
VOH Output High Voltage 

10H = -20JlA Voo - 0.2 -
V 

10L = 2mA - - 0.4 
VOL Output Low Voltage --

10L = 20~A - - 0.2 

tcycle = 10ns - - 260 

tcycle = 12ns - - 220 

1000 Operating Current 
CE = VIL, lOUT = OmA, 

tcycle = 15ns - - 200 mA 
Other Inputs = VIHNIL 

tcycle = 20ns - - 180 

tcycle = 30ns - - 150 
--

IOOS1 
CE = VIH , - - 20 
Other Inputs = VIHNIL 

Standby Current mA 

IOOS2 
CE = Voo - 0.2V 

- - 1 
Other Inputs = Voo - 0.2V or 0.2V 

Capacitance* (Ta = 25°C, f = 1.0MHz) 

SYMBOL PARAMETER TEST CONDITION MAX. UNIT 

CIN Input Capacitance V IN = GND 6 pF 

CliO InpuVOutput Capacitance VI/O = GND 8 pF 

*This parameter is periodically sampled and is not 100% tested. 
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TC55V1864J/FT -10112115 Static RAM 

AC Characteristics (Ta = 0 - 70°C(1), V DO = 3.3V±O.3V) 

Read Cycle 

TC55V1864J/FT -10 TC55V1864J/FT -12 
SYMBOL PARAMETER 

MIN. MAX. MIN. MAX. 

tRc Read Cycle Time 10 - 12 -

tACC Address Access Time - 10 - 12 

tco CE Access Time - 10 - 12 

tOE OE Access Time - 5 - 6 

tBA UB, LB Access Time - 5 - 6 

tOH Output Data Hold Time from Address Change 3 - 3 -

tCOE Output Enable Time from CE 3 - 3 -

tOEE Output Enable Time from OE 1 - 1 -

tBE Output Enable Time from UB, LB 1 - 1 -

tcoo Output Disable Time from CE - 6 - 7 

tO~~ Output Disable Time from OE - 6 - 7 

tBo Output Disable Time from UB, LB - 6 - 7 

Write Cycle 

TC55V1864J/FT -10 TC55V1864J/FT -12 
SYMBOL PARAMETER 

MIN. MAX. MIN. MAX. 

twc Write Cycle Time 10 - 12 -

twp Write Pulse Width 7 - 8 -

tew Chip Enable to End of Write 9 - 10 -

tBW UB, LB Enable to End of Write 9 - 10 -

tAW Address Valid to End of Write 9 - 10 -

tAs Address Setup Time 0 - 0 -

tWR Write Recovery Time 0 - 0 -

tos Data Setup Time 6 - 7 -

tOH Data Hold Time 0 - 0 -

tOEW Output Enable Time from WE 1 - 1 -

tODW Output Disable Time from WE - 6 - 7 

AC Test Conditions 
Input Pulse Levels 3.0V/0.OV 

Input Pulse Rise and Fall Time 3ns 

Input Timing Measurement Reference Levels 1.5V 
1I0pin 

Output Timing Measurement Reference Levels 1.5V 0-.... --.. 

Output Load Fig. 1 

TC55V1864J/FT -15 
UNIT 

MIN. MAX. 

15 -

- 15 

- 15 

- 8 

- 8 

3 -
ns 

3 -
1 -

1 -
- 8 

- 8 

- 8 

TC55V1864J/FT -15 
UNIT 

MIN. MAX. 

15 -

9 -

11 -

11 -

11 -

0 - ns 

0 -

8 -

0 -

1 -

- 8 

3.3V 

12000 

I/Opin 

CL=5pf .l 

Figure 1. 

(For teol. to ... tCOD. 
tooo. tOiw and toow) 

8-140 TOSHIBA AMERICA ELECTRONIC COMPONENTS, INC. PRELIMINARY 



Timing Waveforms 

Read Cycle (2) 

ADDRESSES 

Static RAM 

Dout--------------~----------~ 

Write Cycle 1 (5) (WE Controlled) 

ADDRESSES 

Dout 
High ,Impedance 

Din 
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TC55V1864J/FT -10/12115 Static RAM 

Write Cycle 2 (5) (CE Controlled) 

ADDRESSES 

Dout--------------------~ 
High Impedance 

Din 

Write Cycle 3 (5) (UB, LB Controlled) 

ADDRESSES 

UB.'OJ 

Dout--------------------~ 

Din 
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Static RAM TC55V1864J/FT -10/12115 

Notes: 
1. The operating temperature (fa) is guaranteed with transverse air flow exceeding 400 linear feet per minute. 

2. WE is high for read cycles. 

3. If the CE low transition occurs coincident with or after the WE low transition, outputs 
remain in a high impedance state. 

4. If the CE high transition occurs coincident with or prior to the WE high transition, outputs 
remain in a high impedance state. 

5. If OE is high during a write cycle, the outputs are in a high impedance state during this period. 

6. The following parameters are measured using the load shown in Fig. 1. 

(A) tCOE, tOEE, tBE, tOEW ..... Output Enable Time 

(8) tcoo, tooo, tBo, toow .... Output Disable Time 

(A) (8) 
• 

O.2V 

High Imped;lnce High Impedance 

Dour OUTPUT DATA VALID 
O.2V 

UNKNOWN 
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Static RAM 

Notes 
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TOSHIBA 

11:551402J-20/25/30 

4,194,304 WORD x 1 BIT/1,048,576 WORD x 4 BIT CMOS STATIC RAM 

Description 
The TC551402J is a 4,194,304 bit high speed CMOS static random access memory that is configurable to an organization of 
either 4,194,304 words by 1 bit or 1,048,576 words by 4 bits when power is initially applied to the device. The mode (x1/x4) is 
selected by the input level of pin 17 (81/84). The TC551402J operates from a single 5V supply. Toshiba's advanced CMOS tech­
nology and circuit design enable high speed operation. 

The TC551402J features low power dissipation when the SRAM is deselected using chip enable (CE), and has an output 
enable input (OE) for fast memory access. It is suitable for use in high speed applications such as cache memory, high speed stor­
age, and main memory. All inputs and outputs are TIL compatible. 

The TC551402J is available in a 32-pin, 400mil SOJ package suitable for high density assembly. 

Features Pin Connection (Top View) 

• Fast access time 
- TC551402J-20 20ns (max.) 
- TC551402J-25 25ns (max.) 
- TC551402J-30 30ns (max.) 

• Low power dissipation AO AO A19 A2l 
- Operation: Al Al A18 A20 
- TC551402J-20 160mA (max.) A2 A2 A 17 A19 
- TC551402J-25 160mA (max.) A3 A3 A16 A18 
- TC551402J-30 150mA (max.) A4 A4 A15 A17 
- Standby: 10mA (max.) AS CE OE A16 

• Fully static operation CE 1/01 1/04 OE 
• Single power supply: 5V±10% Voo Voo GND GND 
• Output buffer control: OE GND GND VOD VOO 
• Inputs and outputs TIL compatible D 1102 1103 Q 
• Separate data 1/0 (x1 mode) WE WE A14 A15 

• Common data 1/0 (x4 mode) A6 AS A13 A14 

• Package A7 A6 A12 A13 

- TC551402J: SOJ32-P-400A A8 A7 All A12 
A9 A8 A10 A1l 

Pin Names Al0 A9 81/B4 B l/B4 
AO - A21 Address Inputs 

1/01 - 1/04 Data Inputs/Outputs 

D Data Input 

Q Data Output 

CE Chip Enable Input 

WE Write Enable Input 

OE Output Enable Input 

V DD Power (+5V) 

GND Ground 

B1/B4 Bit Select (x1/x4) 
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TC551402J·20/25/30 Static RAM 

Block Diagram 

A9 
a: MEMORY CELL 

( ARRAY 
......-.0 voo 

.--0 GND 

AD 

x 1MODE: D Q 

x4MODE: 1/01 COLUMN 1/0 
CIRCUIT 

( COLUMN 
DECODER 

1/04 

A19 A10: x4MODE 

CE 0---.--<)1 

o E o--t--+---q 

CE 

Operating Mode 
The memory organization of the TC551402J can be selected to be either 4M words by 1 bit or 1 M word by 4 bits. The configu­

ration must be selected when power is initially applied to the device using pin 17 (81 /84). Changing the state of this pin is prohibited after 
power up. The 4M word by 1 bit mode is selected if 81/84 is high, the 1 M word by 4 bit mode is selected if B1/84 is low. 

MODE 81/84 CE OE WE I/O POWER 

Read H L L H DOUT 1000 

Write H L * L DIN 1000 
x1 
MODE Output 

H L H H High-Z 1000 Disabled 

Standby H H * * High-Z loos 

Read L L L H DOUT 1000 

Write L L * L DIN 1000 
x4 
MODE Output 

L L H H High-Z 1000 Disabled 

Standby L H * * High-Z loos 

* H or L 
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Static RAM TC551402J-20/25/30 

Maximum Ratings 

SYMBOL ITEM RATING UNIT 

Voo Power Supply Voltage -0.5 - 7.0 V 

VIN Input Voltage -2.0* - 7.0 V 

VI/O Input/Output Voltage -0.5* - Voo + 0.5 V 

VOUT Output Voltage -0.5* - Voo + 0.5 V 

Po Power Dissipation 1.0 W 

TSOLOER Soldering Temperature - Time 260 -10 °C - sec 

TSTRG Storage Temperature -65 - 150 °C 

TOPR Operating Temperature -10 - 85 °C 

* -3V with pulse width of 1 Ons 

DC Recommended Operating Conditions 

SYMBOL PARAMETER MIN. TYP. MAX. UNIT 

Voo Power Supply Voltage 4.5 5.0 5.5 V 

VIH Input High Voltage 2.2 - Voo + 0.5 V 

VIL Input Low Voltage -0.5* - 0.8 V 

* -3V with pulse width of 10ns 

DC Characteristics (Ta = 0 - 70°C, Voo = 5V±10%) 

SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX. UNIT 

III Input Leakage Current VIN = O-Voo - - ±10 IlA 

ILO Output Leakage Current 
CE = VIH or WE = VIL or OE = VIH, 

- - ±10 IlA VOUT= 0 - Voo 

10H Output High Current VOH = 2.4V -4 - - mA 

10L Output Low Current VOL = O.4V 8 - mA 

tcycle = Min cycle, CE = VIL 
-20 - - 160 

1000 Operating Current lOUT = 0 mA -25 - - 160 mA 
Other Inputs = VIHNIL -30 - - 150 

100S1 CE = VIH, Other Inputs = VIHNIL - - 30 mA 

'00S2 
Standby Current CE = Voo - 0.2V 

10 mA 
Other Inputs = Voo -0.2V or 0.2V 

- -

Capacitance* (Ta = 25°C, f = 1.0MHz) 

SYMBOL PARAMETER TEST CONDITION MAX. UNIT 

CIN Input Capacitance VIN =GND 8 pF 

CliO, COUT 1/0, Output Capacitance VOUT= GND 8 pF 

*This parameter is periodically sampled and is not 100% tested. 
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TC551402J-20/25/30 Static RAM 

AC Characteristics (Ta = 0 - 70°C (1), Voo = 5V±10%) 

Read Cycle 

TC551402J-20 
SYMBOL PARAMETER 

MIN. MAX. 

tRe Read Cycle Time 20 -

tAee Address Access Time - 20 

teo Chip Enable Access Time - 20 

tOE Output Enable Access Time - 10 

teoE Output Enable Time from CE 5 -

teoD Output Disable Time from CE - 10 

tOEE Output Enable Time from OE 1 -

tODO Output Disable Time From OE - 8 

tOH Output Data Hold Time from Address Change 5 -

tpu Chip Selection to Power Up Time 0 -
tpD Chip Deselection to Power Down Time - 20 

Write Cycle 

TC551402J-20 
SYMBOL PARAMETER 

MIN. MAX. 

twe Write Cycle Time 20 -
twp Write Pulse Width 11 -
tAw Address Valid to End of Write 17 -
tew Chip Enable to End of Write 17 -

tAs Address Setup Time 0 -

tWR Write Recovery Time 0 -

tDs Data Setup Time 10 -

tDH Data Hold Time 0 -

tOEw Output Enable Time from WE 1 -
tODW Output Disable Time from WE - 8 

AC Test Conditions 
Input Pulse Levels 3.0V/0.OV 

Input Pulse Rise and Fall Time 3ns 

Input Timing Measurement Reference Levels 1.5V 

Output Timing Measurement Reference Levels 1.5V 

Output Load Fig. 1 

TC551402J-25 

MIN. MAX. 

25 -
- 25 

- 25 

- 12 

5 -
- 10 

1 -
- 10 

5 -

0 -

- 25 

TC551402J-25 

MIN. MAX. 

25 -

13 -

20 -
20 -

0 -
0 -
12 -
0 -
1 -

- 10 

TC551402J-30 

MIN. MAX. 

30 -
- 30 

- 30 

- 14 

5 -

- 10 

1 -

- 12 

5 -
0 -
- 30 

TC551402J-30 

MIN. MAX. 

30 -

15 -

23 -
23 -

0 -

0 -
14 -

0 -

1 -

- 12 

5V 

UNIT 

ns 

UNIT 

ns 

5V 

CL = 5pF .1 2550 

(For tCOE. toEE. tcoo. tOOO. 
tOEW.tODW) 

Figure 1. 
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Timing Waveforms 

Read Cycle (2) 

ADDRESSES 

Q 

Static RAM 

Write Cycle 1 (5) (WE Controlled Write) 

twc 

ADDRESSES 

Q 

D 
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TC551402J-20/25/30 Static RAM 

Write Cycle 2 (5) (CE Controlled Write) 

ADDRESSES 

tcw 

Q 

D 

Notes: 

1. The operating temperature ('fa) is guaranteed with transverse air flow exceeding 400 linear feet per minute. 

2. WE is high for read cycles. 

3. If the CE low transition occurs coincident with or after the WE low transition, outputs remain in a 
high impedance state. 

4. If the CE high transition occurs coincident with or prior to the WE high transition, outputs remain 
in a high impedance state. 

5. If OE is high during a write cycle, the outputs will be in a high impedance state during this period. 

6.The following parameters are measured using the load shown in Fig. 1. 
(A) tCOE, tOEE, tOEW .... Output Enable Time 

(8) tcoo, tooo , toow .... Output Disable Time 

CE, OE 

.. (A) (B) 

_--_I·__+_ 

Q. 
High Impedance 

O.2V 

High Impedance 

UNKNOWN UNKNOWN + O.2V 

8-150 TOSHIBA AMERICA ELECTRONIC COMPONENTS. INC. 



TOSHIBA 

112554101]-20/25/30 
PRELIMINARY 

SILICON GATE CMOS 

1,048,576 WORD x 4 BIT SEPARATE 1/0 CMOS STATIC RAM 

Description 

The TC5541 01 J is a 4,194,304 bit high speed CMOS static random access memory organized as 1,048,576 words by 4 bits and 
operated from a single 5V supply. Toshiba's advanced CMOS technology and circuit design enable hi~peed operation. 

The TC5541 01 J features low power dissipation when the device is deselected using chip enable (CE), and has an output 
enable input (OE) for fast memory access. 

The TC5541 01 J is suitable for use in applications where high speed is required such as cache memory, high speed storage, and 
main memory. All inputs and outputs are TTL compatible. 

The TC5541 01 J is available in a 400mil width, 36-pin SOJ suitable for high density surface assembly. 

Features Pin Connection (Top View) 

• Fast access time 
- TC5541 01 J -20 20ns (max.) 
- TC5541 01 J -25 25ns (max.) AO A19 
- TC5541 01 J -30 30ns (max.) Al A18 

• Low power dissipation A2 All 
- TC5541 01 J -20 160mA (max.) A3 A16 
- TC5541 01 J -25 160mA (max.) A4 A15 
- TC5541 01 J -30 150mA (max.) IT OE 
- Standby: 1 OmA (max.) 01 04 

• Single 5V power supply: 5V±10% Q1 Q4 
• Fully static operation Voo GNO 
• Inputs and outputs TTL compatible GNO VDD 
• Separate inputs and outputs Q2 Q3 
• Output buffer control: OE 02 03 

• Package: 
- TC5541 01 J: SOJ36-P-400 

WE TF 
AS A14 
A6 A 13 

Pin Names Al A12 
A8 All 
A9 A10 AO - A19 Address Inputs 

D1 - D4 Data Inputs 

01 - 04 Data Outputs 

CE Chip Enable Input 

WE Write Enable Input 

OE Output Enable Input 

VDD Power (+5V) 

GND Ground 

TF* Test Function 

* The TF pin is low for normal operation. 
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TC5541 01 J-20/25/30 

Block Diagram 

A9 
V'\ 0::: 

( 
\no::: 
LUW 

s:0:::u.. 
Oou-

0:::> 
O:::~CD 

LU 

° s:8 
Ow 

I-----i 0::: ° 
AO 

D1 

~ 
D4 

CE o---__ -ot 

o E O--+--+--OI 

Operating Mode 

~ MODE CE OE 

Read L L 

Write L * 

Output Disable L H 

Standby H * 

*H orL 

Maximum Ratings 

SYMBOL ITEM 

Voo Power Supply Voltage 

VIN Input Voltage 

VOUT Output Voltage 

Po Power Dissipation 

TSOLOER Soldering Temperature • Time 

TSTRG Storage Temperature 

TOPR Operating Temperature 

*-3V with a pulse width of 10ns 

Static RAM 

MEMORY CEll 
ARRAY 

1024 x 1024 x 4 

(4,194,304) 

WE 

H 

L 

H 

* 

RATING 

-0.5 - 7.0 

-2.0* - 7.0 

...-...0 Voo 

...-...0 GND 

I/O POWER 

DOUT 1000 

DIN 1000 

High-Z 1000 

High-Z loos 

UNIT 

V 

V 

-0.5* - Voo + 0.5 V 

1.0 W 

260· 10 °C· sec 

-65 - 150 °C 

-10 - 85 °C 

Q4 
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Static RAM TC5541 01 J-20/25/30 

DC Recommended Operating Conditions 

SYMBOL PARAMETER MIN. TYP. MAX. UNIT 

Voo Power Supply Voltage 4.5 5.0 5.5 V 

VIH Input High Voltage 2.2 - Voo + 0.5 V 

VIL Input Low Voltage -0.5* - 0.8 V 

* -3V with a pulse width of 10ns 

DC Characteristics (Ta = 0 - 70°C, Voo = 5V±10%) 

SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX. UNIT 

III Input Leakage Current VIN = 0 - Voo - - ±10 JlA 

ILO Output Leakage Current 
CE = VIH or WE = VIL or OE = VIH - - ±10 JlA VOUT= 0 - Voo 

10H Output High Current VOH = 2.4V -4 - -
mA 

10L Output Low Current VOL = O.4V 8 - -

~Ie = Min cycle, 
-20 - - 160 

1000 Operating Current CE = VIL, lOUT = OmA, -25 - - 160 mA 
Other Inputs = VIHNIL -30 - - 150 

100S1 
CE = VIH, - - 30 
Other Inputs = VIHNIL 

Standby Current mA 

100S2 
CE = Voo - 0.2V - - 10 
Other Inputs = Voo - 0.2V or 0.2V 

Capacitance* (Ta = 25°C, f = 1.0MHz) 

SYMBOL PARAMETER TEST CONDITION MAX. UNIT 

CIN Input Capacitance VIN =GND 6 pF 

COUT Output Capacitance VOUT= GND 8 pF 

*This parameter is periodically sampled and is not 100% tested. 
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TC5541 01 J-20/25/30 Static RAM 

AC Characteristics {Ta = 0 - 70°C(1}, Voo = 5V±10%) 

Read Cycle 

TC554101J-20 
SYMBOL PARAMETER 

MIN. MAX. 

tRC Read Cycle Time 20 -

tACC Address Access Time - 20 

tco Chip Enable Access Time - 20 
1---

tOE Output Enable Access Time - 10 

tCOE Output Enable Time from CE 5 -
-_. 

tCOD Output Disable Time from CE - 10 
r--

Output Enable Time from DE tOEE 1 -

to DO Output Disable Time from OE - 8 

tOH Output Data Hold Time from Address Change 5 -

tpu Chip Selection to Power Up Time 0 -

tpD Chip Deselection to Power Down Time - 20 
_.-

~rite Cycle 

TC554101J -20 
S YMBOL PARAMETER 

MIN. MAX. 
----

twc Write Cycle Time 20 -
, --.- .. -

twp Write Pulse Width 11 -
-

tAW Address Valid to End of Write 17 -

tcw Chip Enable to End of Write 17 -

tAs Address Setup Time 0 -

tWR Write Recovery Time 0 -

tOEW Output Enable Time from WE 1 -

tODW Output Disable Time from WE - 8 

tDs Data Setup Time 10 -

tDH Data Hold Time 0 -
----

Test Mode 
.. _ .. _-------

TC554101J -20 
SYMBOL PARAMETER 

MIN. MAX. 
--- -

tSWE WE Setup Time to TF 20 -
r 

tHWE WE Hold Time from TF 20 -
-

tSCE CE Setup Time to TF 20 -

tHCE CE Hold Time from TF 20 -

tSADD Address Setup Time to TF 20 -

tHADD Address Hold Time to TF 20 -
"-. 

AC Test Conditions 
Input Pulse Levels 3.0V/0.OV 

Input Pulse Rise and Fall Time 3ns 

Input Timing Measurement Reference Levels 1.5V 

Output Timing Measurement Reference Levels 1.5V 

Output Load Fig. 1 

TC554101J -25 

MIN. MAX. 

25 -

- 25 

- 25 

- 12 

5 -

- 10 

1 -

- 10 

5 -
0 -

- 25 

TC554101J -25 

MIN. MAX. 

25 -

13 -
20 -

20 -
0 -

0 -
1 -

- 10 

12 -

0 -

TC554101J -25 

MIN. MAX. 

25 -
25 -

25 -

25 -

25 -
25 -

5V 

114800 

Dour·I/Opin 

30pF 1 2550 

TC554101J -30 
UNIT 

MIN. MAX. 

30 -

- 30 

- 30 

- 14 

5 -

- 10 ns 

1 -

- 10 

5 -
0 -

- 30 

TC554101J -30 
UNIT 

MIN. MAX. 

30 -

15 -

23 -

23 -

0 -
ns 

0 -

1 -

- 12 

14 -
0 -

TC554101J -30 

MIN. 

30 

30 

30 

30 

30 

30 

UNIT 
MAX. 

-

-

-
ns 

-

-

-

1i
5V4800 

Dour· IIOpin 

Cl = 5pF 1 2550 

(For tcoe. toee. tcoo. toDO. 
tOEW.tODWl 

Figure 1. 
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Timing Waveforms 

Read Cycle (2) 

ADDRESSES 

OE 

Q 

Write Cycle 1 (5) (WE Controlled Write) 

Write Cycle 2 (5) (CE Controlled Write) 

D 

Static RAM 

tcw 
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TC5541 01 J-20/25130 Static RAM 

Notes: 
1. The operating temperature (Ta) is guaranteed with transverse air flow exceeding 400 linear feet per minute. 

2. WE is high for read cycles. 

3. If the CE low transition occurs coincident with or after the WE low transition, outputs 
remain in a high impedance state. 

4. If the CE high transition occurs coincident with or prior to the WE high transition, outputs 
remain in a high impedance state. 

5. If OE is high .during a write cycle, the outputs are in a high impedance state during this period. 

6. The following parameters are measured using the load shown in Fig. 1. 
(A) tcOE' taEE' tOEW ..... Output Enable Time 
(8) teoD, taoo, tODW .... Output Disable Time 

E (A) (B) 

___ ~I_ .... O.2V 

High Impe~ance High Impedance 
Q 

UNKNOWN UNKNOWN + O.2V 
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Static RAM TC5541 01 J-20/25/30 

Test Mode 
Although the TC5541 01 J appears to be organized as 1,048,576 words by 4 bits, it is internally organized as 524,288words 

by 8 bits. 
In the "Test Mode", data is written into the 8-512K blocks in parallel and then retrieved. Address line A 19 is not used. Upon 

reading, if the two bits associated with the I/O pin are equal (all "1 "s or "O"s), the output pin indicates a "1". If they are not equal, 
the output pin would indicate a "0". Fig. 3 show the block diagram of the TC5541 01 J. The "Test Mode" enables the 1 M word 
memory to be tested as if it were only a 512K word memory. The "Test Mode" function can be performed in any timing cycle when 
the "TF" pin is held at VIH (see Figure 2). Normal functioning requires that the "TF" pin be connected to VIL. 

Normal Mode Set Test Mode Reset Normal Mo de , 
" 

, 
" 

TF / \1\. / 

// 
, /'" \~ I\. 

" 
tSWE ,. 

" 
tHWE ,. 

" 
tSWE ,. 

" 
tHW; ,. 

)( ,/ ,/ ,t' 
)1\. /' p\. 

III tS~E , " 
tH~E ,. ~ tS~E ,. 

" 
tH~E ,. 

)( '\/ ,~ " /' /1\. /1\. 
ADDRESS 

" 
tS~QD > " tHADQ ,. " 

tSADQ ,. It tHADD ,. 

Figure 2. Test Mode Cycle 
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TC5541 01 J-20/25/30 Static RAM 

Block Diagram in Test Mode 

A19 

512K block 

512K block 

A19 Vee 

~~ A19 C 
512K block 

Test C Match 

D I 
Unmatch 

512K block 
D 

Vee 

A19 

512K block 
r 

512K block 
F 

Vee 

A19 

512K block 

H 
512K block 

H 

Figure 3. Block Diagram In Test Mode 
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High Speed Synchronous SRAM 



High Speed Synchronous Static RAM 

Density Organization Package Speed (ns) Features Page 
TC55BS4258 ................. 1 M ........................ 256K x 4 ....................... J .......................... 1 0, 12 ...... Synchronous 1 OOMHz ... C-1 
TC55BS8125 ................. 1 M ........................ 128K x 8 ....................... J .......................... 10, 12 ...... Synchronous 100MHz ... C-7 
TC55BS8128 ................. 1M ........................ 128K x 8 ....................... J .......................... 10, 12 ...... Synchronous 100MHz ... C-13 

Package: J = SOJ 



TOSHIBA 

262,144 WORD x 4 BIT SYNCHRONOUS STATIC RAM 
with Input Registers, Output Registers and Pass-Through Feature 

Description 

1l:55BS4258]-10/12 
PRELIMINARY 

The TC55BS4258J is a 1,048,576 bit synchronous static random access memory fabricated using BiCMOS technology and 
organized as 262,144 words by 4 bits. The TC55BS4258J has separate data inputs and outputs and a write-cycle pass-through 
feature. 

Designed for pipelined architectures, this device has internal input and output registers which latch on the positive edge 
of an external clock (ClK). All address, data, and control signals are latched. The setup and hold times for the inputs are 2ns 
and 1 ns respectively. Synchronous SRAMs can lead to faster, more robust system operation by virtually eliminating the timing 
skew problems associated with conventional asynchronous SRAMs. For example, write operations are internally self-timed 
when initiated - eliminating the need for accurate write pulse generation and timing by the memory controller or microproces­
sor. A pass-through feature during write cycles allows the outputs to follow the inputs with a one clock cycle delay. For read 
cycles, data is available one clock cycle after the address is latched. All inputs and outputs are TIL compatible. 

The TC55BS4258J is available in a 36-pin, 400mil SOJ package suitable for high density assembly. 

Features 

• Fast cycle time 
- TC55BS4258J-10 10ns (max.) 
- TC55BS4258J-12 12ns (max.) 

• Fast clock access time 
- TC55BS4258J-10 5ns (max.) 
- TC55BS4258J-12 6ns (max.) 

• Input and output registers for synchronous operation 

• Data pass-through for write cycles 

• Single power supply: 5V ± 10% 

• Separate data inputs and outputs 

• Package: JEDEC standard pinout 
- 36-pin, 400mil SOJ: SOJ36-P-400 

Pin Names 

AD - A17 Address Inputs 

DO - D3 Data Inputs 

00-03 Data Outputs 

ClK Clock Input 

CE Chip Enable Input 

WE Write Enable Input 

OE Output Enable Input 

Voo Power (+5V) 

GND Ground 

NC No Connection 

Pin Connection (Top View) 

TC55BS425BJ 

NC 
A3 
A2 
A1 
AO 
CE 
DO 
QO 

VDD 

GND 
Q1 
01 

WE 
A17 
A16 
A1S 
A14 

NC 

A4 
AS 
A6 
A7 
AS 
Of 
03 
Q3 
GND 

VDD 
Q2 
02 
CLK 
A9 
A10 
A11 
A12 
At3 
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TC55BS4258J-10/12 

Block Diagram 

AO-A17 

elK 

ENABLE 
REGISTER 

Operating Mode 

Static RAM 

MEMORY CELL 

ARRAY 

256Kx4 

(1,048,576) 

110 CIRCUIT 

COLUMN 
DECODER 

MODE WE CE OE (next Cycle) D Q (next Cycle) 

Write, Pass-Through l l L Valid DOUT 

Write L L H Valid High -Z 

Pass-Through L H L Valid DOUT 

Standby L H H * High -Z 

Read H L L * DOUT 

Output Disable H L H * High - Z 

Standby H H * * High - Z 

• H orL 

Maximum Ratings 

SYMBOL ITEM RATING UNIT 

Voo Power Supply Voltage -0.5 - 7.0 V 

VIN Input Voltage -2.0 - 7.0 V 

VOUT Output Voltage -0.5 - VDD + 0.5 V 

Po Power Dissipation 1300 mW 

TSOLOER Soldering Temperature • Time 260· 10 °C· sec 

TSTRG Storage Temperature -65-150 °C 

TOPR Operating Temperature -10-85 °C 

+-- VOO 

.-- GND 
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Static RAM TC55BS4258J-10/12 

DC Recommended Operating Conditions 

SYMBOL PARAMETER MIN. TYP. MAX. UNIT 

Voo Power Supply Voltage 4.5 5.0 5.5 V 

VIH Input High Voltage 2.2 - Voo + 0.5 V 

VIL Input Low Voltage -0.5 - 0.8 V 

DC Characteristics (Ta = 0 - 70°C, Voo = 5V±10%) 

SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX. UNIT 

III Input Leakage Current VIN = 0 - Voo - - ±10 ~ 

ILO Output Leakage Current 
CE = VIH or WE = VIL or DE = VIH, - - ±10 ~ VOUT = 0 - Voo 

10H Output High Current VOH = 2.4V -4 - - rnA 

10L Output Low Current VOL = O.4V 8 - - rnA 

tcycle = Min cycle, CE = VIL -10 - - 200 

1000 Operating Current lOUT = 0 rnA rnA 
Other Inputs = VIHNIL 

-12 - - 190 

Capacitance* (Ta = 25°C, f = 1.0MHz) 

SYMBOL PARAMETER TEST CONDITION MAX. UNIT 

CIN Input Capacitance VIN = GND 6 pF 

CCLK Clock Input Capacitance VCLK = GND 8 pF 

COUT Output Capacitance VOUT = GND 8 pF 

* This parameter is periodically sampled and is not 100% tested. 
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TC55BS4258J·10/12 Static RAM 

AC Characteristics (Ta = 0 - 70°C (1), VDD = 5V±10%) 

TC55BS4258J-10 TC55BS4258J-12 
SYMBOL PARAMETER UNIT 

MIN. MAx. MIN. MAX. 

tcv Cycle Time 10 - 12 -

tCHH Clock Pulse High Width 3 - 3 -

tCll Clock Pulse Low Width 3 - 3 -

tAS Address Setup Time 2 - 2 -

tos Data Input Setup Time 2 - 2 -

tES Chip Enable Input Setup Time 2 - 2 -
tws Write Enable Input Setup Time 2 - 2 -

tGS Output Enable Input Setup Time 2 - 2 -
ns 

tAH Address Hold Time 1 - 1 -

tOH Data Input Hold Time 1 - 1 -

tEH Chip Enable Input Hold Time 1 - 1 -

tWH Write Enable Input Hold Time 1 - 1 -

tGH Output Enable Input Hold Time 1 - 1 -

tACK Clock Access Time 1 5 1 6 

tECl(2) Output EnableTime from Clock 1 5 1 6 

tOCl(2) Output DisableTime from Clock 1 5 1 6 

(1) : The operating temperature (fa) is guaranteed with transverse air flow exceeding 500 linear feet per minute. 
(2) : Transition is measured ±200mV from steady voltage with the loading in Fig. 1. 

AC Test Conditions 
Input Pulse Levels 3.0/0.0V 

Input Pulse Rise and Fall Time 3ns 

Input Timing Measurement Reference Levels 1.5V 

Output Timing Measurement Reference Levels 1.5V 

Output Load Fig. 1 

Dour z= son 

~ 1 

Figure 1. 
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Timing Waveforms 

Read Cycle 1 (OE = Vn) 

Read Cycle 2 (CE = V1J 

PRELIMINARY 

Static RAM 

Standby Read Read 

Read Output Disable Read 

tACK 
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TC55BS4258J-10112 

Read 

Read 
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TC55BS4258J-10/12 

Write and Pass-Through Mode 

Write 

Static RAM 

Write and 
Pass - Through 

tACK 

Write and 
Pass - Through 
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TOSHIBA 

131,072 WORD x 8 BIT SYNCHRONOUS STATIC RAM 
with Input Registers and Output Registers 

Description 

1l:55BS8125}10/12 
PRELIMINARY 

The TC55BS8125J is a 1,048,576 bit synchronous static random access memory fabricated using BiCMOS technology and 
organized as 131,072 words by 8 bits. The TC55BS8125J is similar to the TC55BS8128J but has common data I/O lines and 
does not have the write-cycle pass-through feature. 

Designed for pipelined architectures, this device has internal input and output registers which latch on the positive edge of an 
external clock (ClK). All address, data, and control signals are latched. The setup and hold times for the inputs are 2ns and 1 ns 
respectively. Synchronous SRAMs can lead to faster, more robust system operation by virtually eliminating the timing skew 
problems associated with conventional asynchronous SRAMs. For example, write operations are internally self-timed when 
initiated - eliminating the need for accurate write pulse generation and timing by the memory controller or microprocessor. For 
read cycles, data is available one clock cycle after the address is latched. All inputs and outputs are TIL compatible. 

The TC55BS8125J is available in a 36-pin, 400mil SOJ package suitable for high density assembly. 

Features 

• Fast cycle time 
- TC55BS8125J-10 10ns (max.) 
- TC55BS8125J-12 12ns (max.) 

• Fast clock access time 

- TC55BS8125J-10 5ns (max.) 
- TC55BS8125J-12 6ns (max.) 

• Input and output registers for synchronous operation 

• Single power supply: 5V±10% 

• Common data I/O 

• Package: JEDEC standard pinout 
- 36-pin, 400mil SOJ: SOJ36-P-400 

Pin Names 

AO -A16 Address Inputs 

1/01 - 1/08 Data Input and Output 

ClK Clock Input 

CE Chip Enable Input 

WE Write Enable Input 

OE Output Enable Input 

VDD Power (+5V) 

GND Ground 

NC No Connection 

Pin Connection (Top View) 

TC55BS8125J 

NC 
A3 
A2 
Al 
AO 
CE 

1/01 
1/02 
VOD 

GND 
1/03 
1/04 
WE 
A16 
A15 
A14 
A13 
NC 

NC 
A4 
AS 
A6 
A7 
OE 
1/08 
1/07 
GND 
Voo 
1/06 
1105 
CLK 
A8 
A9 
A10 
All 
A12 
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TC55BS8125J-10/12 Static RAM 

Block Diagram 

AO-A 16°---t\ 

1/01 o---r---,.-+---I--r..%......----.:I~ 

( 
1/08C>fttttt1tTL---,~.J 

ClKo---tI 

OEo---tI 

Operating Mode 

MODE 

Write 

Read 

Output Disable 

Standby 

* H or L, -Not applicable 

Maximum Ratings 

SYMBOL 

OUTPUT 
ENABLE 

REGISTER 

CE WE 

L L 

L H 

L H 

H * 

ITEM 

Voo Power Supply Voltage 

VIN Input Voltage 

Vila Input/Output Voltage 

Po Power Dissipation 

COLUMN 
DECODER 

OE(next Cycle) D Q (next Cycle) 

* DIN High -z 
L - DOUT 

H - High - Z 

* - High - Z 

RATING UNIT 

-0.5 - 7.0 V 

-2.0 - 7.0 V 

-0.5 - Voo + 0.5 V 

1500 mW 

TSOLOER Soldering Temperature - Time 260 -10 °C - sec 

TSTRG Storage Temperature -65 - 150 °C 

TOPR Operating Temperature -10 - 85 °C 

~ VDD 

~ GND 
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TC55BS8125J-10/12 Static RAM 

DC Recommended Operating Conditions 

SYMBOL PARAMETER MIN. TYP. MAX. UNIT 

Voo Power Supply Voltage 4.5 5.0 5.5 V 

VIH Input High Voltage 2.2 - Voo + 0.5 V 

VIL Input Low Voltage -0.5 - 0.8 V 

DC Characteristics (Ta = 0 - 700C, Voo = 5V±10%) 

SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX. UNIT 

III Input Leakage Current VIN =0 - Voo - - ±10 ~ 

ILO Output Leakage Current 
CE = VIH or WE = VIL or OE = VIH, - - ±10 ~ 
VOUT= 0 - Voo 

10H Output High Current VOH = 2.4V -4 - - rnA 

10L Output Low Current VOL = O.4V 8 - - rnA 

tcycle = Min cycle, CE = VIL -10 - - 230 

1000 Operating Current lOUT = 0 rnA rnA 
Other Inputs = VIHNIL 

-12 - - 220 

Capacitance* (Ta = 25°C, f = 1.0MHz) 

SYMBOL PARAMETER TEST CONDITION MAX. UNIT 

CIN Input Capacitance VIN=GND 6 pF 

CCLK Clock Input Capacitance VCLK = GND 8 pF 

CliO I/O Capacitance VI/0=GND 8 pF 

• This parameter is periodically sampled and is not 100% tested. 
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TC55BS8125J-10/12 Static RAM 

AC Characteristics (Ta = 0 - 70°C (1), Voo = 5V±10%) 

TC55BS8125J·10 TC55BS8125J·12 
SYMBOL PARAMETER UNIT 

MIN. MAX. MIN. MAX. 

tCY Cycle Time 10 - 12 -
tCHH Clock Pulse High Width 3 - 3 -

tCll Clock Pulse Low Width 3 - 3 -
tAS Address Setup Time 2 - 2 -
tos Data Input Setup Time 2 - 2 -

tES Chip Enable Input Setup Time 2 - 2 -
tws Write Enable Input Setup Time 2 - 2 -
tGS Output Enable Input Setup Time 2 - 2 -

tAH Address Hold Time 1 - 1 - ns 

tOH Data Input Hold Time 1 - 1 -
tEH Chip Enable Input Hold Time 1 - 1 -

tWH Write Enable Input Hold Time 1 - 1 -
tGH Output Enable Input Hold Time 1 - 1 -
tACK Clock Access Time 1 5 1 6 

tECl(2) Output EnableTime from Clock 1 5 1 6 

tOCl(2) Output DisableTime from Clock 1 5 1 6 

(1) : The operating temperature (Ta) is guaranteed with transverse air flow exceeding 500 linear feet per minute. 
(2) : Transition is measured ±200mV from steady voltage with the loading in Fig.1. 

AC Test Conditions 
Input Pulse Levels 3.0/0.0V 

Input Pulse Rise and Fall Time 3ns 

Input Timing Measurement Reference Levels 1.5V 

Output Timing Measurement Reference Levels 1.5V 

Output Load Fig.1 

1/0pin rr--_Z -_-5_o_0 ___ 

--;t ~RL=5on 
1.5V 

Figure 1. 
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TC55BS8125J-10112 

Timing Waveforms 

Read Cycle 1 (OE = VILJ 

Read Cycle 2 (CE = V1U 

PRELIMINARY 

Static RAM 

Standby Read Read Read 

tACK 

Read Output Disable Read Read 

tACK 
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TC55BS8125J-10/12 

Write Cycle 

Read and Write Cycle 

Read 

elK 

ADDRESS 

110 

C-12 

Static RAM 

Stand by Stand by Write* Read and 
Outp'ut 
Disable 

Read 

* A minimum of two standby cycles must 
separate a write cycle which follows a 
read cycle. 
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TOSHIBA 

131,072 WORD x 8 BIT SYNCHRONOUS STATIC RAM 
with Input Registers, Output Registers and Pass-Through Feature 

Description 

1l:55~128J-I0/12 
PRELIMINARY 

The TC55BS8128J is a 1,048,576 bit synchronous static random access memory fabricated using BiCMOS technology and 
organized as 131,072 words by 8 bits. The TC55BS8128J is similar to the TC55BS8125J but has separate data inputs and 
outputs and a write-cycle pass-through feature. 

Designed for pipelined architectures, this device has internal input and output registers which latch on the positive edge of an 
external clock (ClK). All address; data, and control signals are latched. The setup and hold times for the inputs are 2ns and 1 ns 
respectively. Synchronous SRAMs can lead to faster, more robust system operation by virtually eliminating the timing skew 
problems associated with conventional asynchronous SRAMs. For example, write operations are internally self-timed when 
initiated - eliminating the need for accurate write pulse generation and timing by the memory controller or microprocessor. A 
pass-through feature during write cycles allows the outputs to follow the inputs with a one clock cycle delay. For read cycles, data 
is available one clock cycle after the address is latched. All inputs and outputs are TTL compatible. 

The TC55BS8128J is available in a 40-pin, 400mil SOJ package suitable for high density assembly. 

Features 

• Fast cycle time 
- TC55BS8128J-10 10ns (max.) 
- TC55BS8128J-12 12ns (max.) 

• Fast clock access time 
- TC55BS8128J-10 5ns (max.) 
- TC55BS8128J-12 6ns (max.) 

• Input and output registers for synchronous operation 

• Data pass-through for write cycles 

• Single power supply: 5V±10% 

• Separate data inputs and outputs 

• Package: JEDEC standard pinout 

- 40-pin, 400mil SOJ: SOJ40-P-400 

Pin Names 

AO - A16 Address Inputs 

DO - 07 Data Inputs 

00-07 Data Outputs 

ClK Clock Input 

CE Chip Enable Input 

WE Write Enable Input 

VDD Power (+5V) 

GND Ground 

Pin Connection (Top View) 

TC55BS8128J 

A3 
A2 
Al 
AO 
CE 
DO 
01 
QO 
Ql 

VDO 
GND 

Q2 
Q3 
02 
03 

WE 
A16 
A1S 
A14 
A13 

A4 
AS 
A6 
A7 
A8 
07 
06 
Q7 
Q6 
GND 

VDD 
QS 
Q4 
OS 
04 
ClK 
A9 
A10 
All 
A12 
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TC55BS8128J-10/12 

Block Diagram 

AO-A16 

00-07 

Operating Mode 

MODE 

Write, Pass-Through 

Pass-Through 

Read 

Standby 

* H orL 

Maximum Ratings 

SYMBOL ITEM 

Voo Power Supply Voltage 

VIN Input Voltage 

VOUT Output Voltage 

Po Power Dissipation 

TSOLOER Soldering Temperature - Time 

TSTRG Storage Temperature 

TOPR Operating Temperature 

WE CE D 

L L Valid 

L H Valid 

H L * 

H H * 

RATING 

-0.5 - 7.0 

-2.0 -7.0 

Static RAM 

MEMORY CELL 

ARRAY 

128Kx8 

(1,048,576) 

110 CIRCUIT 

COLUMN 

DECODER 

Q (next Cycle) 

DOUT 

DOUT 

DOUT 

High - Z 

UNIT 

V 

V 

-0.5 - Voo + 0.5 V 

1500 mW 

260 -10 °C - sec 

-65 - 150 °C 

-10 - 85 °C 

.-- VDD 

.-- GND 
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TC55BS8128J-10/12 Static RAM 

DC Recommended Operating Conditions 

SYMBOL PARAMETER MIN. TYP. MAX. UNIT 

Voo Power Supply Voltage 4.5 5.0 5.5 V 

VIH Input High Voltage 2.2 - Voo + 0.5 V 

VIL Input Low Voltage -0.5 - 0.8 V 

DC Characteristics (Ta = 0 - 70°C, Voo = 5V±10%) 

SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX. UNIT 

III Input Leakage Current VIN = 0 - Voo - - ±10 f.IA 

ILO Output Leakage Current CE == VIH or WE = VIL, - - ±10 f.IA VOUT= 0 - Voo 

IOH Output High Current VOH = 2.4V -4 - - rnA 

IOL Output Low Current VOL = O.4V 8 - - rnA 

tcycle = Min cycle, CE = VIL -10 - - 230 

1000 Operating Current lOUT = 0 rnA -12 
220 rnA 

Other Inputs = VIHNIL 
- -

Capacitance* (Ta = 25°C, f = 1.0MHz) 

SYMBOL PARAMETER TEST CONDITION MAX. UNIT 

CIN Input Capacitance VIN = GND 6 pF 

CCLK Clock Input Capacitance VCLK = GND 8 pF 

COUT Output Capacitance VOUT=GND 8 pF 

* This parameter is periodically sampled and is not 100% tested. 
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TC55BS8128J-10/12 Static RAM 

AC Characteristics (Ta = 0 - 70°C (1), Voo = 5V±10%) 

TC55BS8128J-10 TC55BS8128J-12 
SYMBOL PARAMETER UNIT 

MIN. MAX. MIN. MAX. 

tCY Cycle Time 10 - 12 -
tCHH Clock Pulse High Width 3 - 3 -
tCll Clock Pulse Low Width 3 - 3 -

tAs Address Setup Time 2 - 2 -

tos Data Input Setup Time 2 - 2 -

tES Chip Enable Input Setup Time 2 - 2 -

tws Write Enable Input Setup Time 2 - 2 -
ns 

tAH Address Hold Time 1 - 1 -

tOH Data Input Hold Time 1 - 1 -

tEH Chip Enable Input Hold Time 1 - 1 -

tWH Write Enable Input Hold Time 1 - 1 -

tACK Clock Access Time 1 5 1 6 

tECl(2) Output EnableTime from Clock 1 5 1 6 

tOCl(2) Output DisableTime from Clock 1 5 1 6 

(1) : The operating temperature (Ta) is guaranteed with transverse air flow exceeding 500 linear feet per minute. 
(2) : Transition is measured ±200mV from steady voltage with the loading in Fig.1. 

AC Test Conditions 
Input Pulse Levels 3.010.0V 

Input Pulse Rise and Fall Time 3ns 

Input Timing Measurement Reference Levels 1.5V 

Output Timing Measurement Reference Levels 1.5V 

Output Load Fig.1 

Dour ~=z ==5=O=0~ 

~ ~'L=Son 
1.5V 

Figure 1. 
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TC55BS8128J-10112 

Timing Waveforms 

Read Cycle 

Standby 

Write Cycle and Pass-Through Mode 
Standby 

Static RAM 

Read 

Write and 
Pass - Through 

Read 

tACK 

Write and 
Pass - Through 

tACK 
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Static RAM 

Notes 
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Pseudo SRAM 



Pseudo Static SRAM 

Density Organization Package Speed (ns) Features Page 
TC51832A ................. 256K ........................... 32K x 8 .................. P, F, SP ............. 70, 85, 100 ............................................ 0-1 
TC51864 .................... 512K ........................... 64K x 8 ..................... P, F ...................... 85, 100 ............................................. 0-9 
TC511632 .................. 512K ........................ 32K x 16 .................... F, FT ................. 70, 85,100 ............................................. 0-19 
TC518128A ................... 1 M ........................ 128K x 8 ............ p, F, SP, FW, FT ..... 80, 100, 120 ................ CE1/CE2 ............ 0-33 
TC518128A-LV .............. 1M ........................ 128Kx 8 ............... p, F, FW, FT ........ 80, 100, 120 ..... CE1/CE2, LowVoltage .. 0-43 
TC518128B ................... 1M ........................ 128Kx8 ............ p, F, Sp, FW, FT ...... .70, 80,100 ............... CE1/CE2 ............ .D-57 
TC518128B-V ................ 1M ........................ 128Kx8 ............... P, F, FW, FT .......... 70, 80,100 ..... CE1/CE2, LowVoltage .. 0-67 
TC518128C ................... 1 M ........................ 128K x 8 ............ p, F, SP, FW, FT ....... 70, 80, 100 ............... CE1/CE2 ............. 0-81 
TC518129A ................... 1 M ........................ 128K x 8 ............ p, F, Sp, FW, FT ..... 80, 100, 120 .................. C5'CS .............. 0-91 
TC518129A-LV .............. 1 M ........................ 128K x 8 ............... p, F, FW, FT ........ 80, 100, 120 ....... CEtCS, Low Voltage .... 0-1 01 
TC518129AI ................... 1M ........................ 128Kx8 ..................... FW ............................. 100 ........ C5'CS, Ind. Temp ..... .D-115 
TC518129B ................... 1 M ........................ 128K x 8 ............ p, F, SP, FW, FT : ...... 70, 80, 100 .................. C5'CS .............. 0-125 
TC518129B-V ................ 1M ........................ 128Kx8 .... : .......... P, F, FW, FT .......... 70, 80,100 ....... C5'CS, Low Voltage ... .0-135 
TC518129C ................... 1 M ........................ 128K x 8 ................ P, FW, FT ............ 70, 80, 100 .................. C5'CS ............. .0-149 
TC518512 ...................... 4M ........................ 512K x 8 ............... P, F, FT, TR ........... 70,80,100 ............................................. 0-159 
TC518512-(L1) .............. .4M ........................ 512Kx8 ............... p, F, FT, TR ........... 70, 80,100 ............... LowTemp ............ 0-167 
TC518512-(OR) .............. 4M ........................ 512Kx8 ............... P, F, FT, TR ........... 70, 80, 100 ............ Data Retention ........ .D-175 
TC518512-LV ................ .4M ........................ 512K x 8 ............... P, F. FT, TR ........... 70,80, 100 .............. Low Voltage .......... .D-185 
TC5185121 .................... .4M ........................ 512K x 8 ..................... P, F ...................... 80, 100 ........... Industrial Temp ......... 0-197 
TC51V8512A ................ .4M ........................ 512Kx8 ................. F, FT, TR ................. 120, 150 ............. 3VOperation ......... .0-205 

Package: P = Plastic DIP, F = Flat package (SOP), SP = Slim Plastic DIP, FW = Flat Wide package 
FT = Forward bend TSOP, TR = Reverse bend TSOP 



TOSHIBA 

1l:51832lU?/~P/~-70/85/10 
1l:51832lU?L/ ~PL/ AFL-70/85/10 

SILICON GATE CMOS 

32,768 WORD x 8 BIT CMOS PSEUDO STATIC RAM 

Description 

The TC51832AP is a 256K bit high speed CMOS pseudo static RAM organized as 32,768 words by 8 bits. The TC51832AP utilizes 
a one transistor dynamic memory cell with CMOS peripheral circuitry to provide high capacity, high speed and low power storage. The 
TC51832AP operates from a single 5V power supply. Refreshing is supported by a refresh (RFSH) input which enables two types of 
refreshing - auto refresh and self refresh. The TC51832AP features a static RAM-like interface with a write cycle in which the input 
data is written into the memory cell at the rising edge of RNV thus simplifying the microprocessor interface. ,l 

The TC51832AP is pin-compatible with the 256K bit CMOS static RAM JEDEC standard and is available in a 28-pin, 0.6 inch 
and 0.3 inch width plastic DIP, and a small outline plastic flat package. 

Features 

• Organization: 32,768 words x 8 bits 

• Single 5V power supply 

• Fast access time 

TC51832A Family 

-70 -85 -10 

tCEA CE Access Time 70ns 85ns 100ns 

tOEA OE Access Time 30ns 35ns 40ns 

tRC Cycle Time 115ns 135ns 160ns 

Power Dissipation 385mW 303mW 248mW 

Self Refresh Current 1mA/100~ 

• Auto refresh is supported by an internal refresh address 
counter 

• Self refresh is supported by an internal timer 

• Inputs and outputs TIL compatible 

• Refresh: 256 refresh cycles/4ms 

• Pin compatible: 256K SRAM (JEDEC) 

• Package 
- TC51832AP/APL : DIP28-P-600 
- TC51832ASP/ASPL : DIP28-P-300B 

: SOP28-P-450 - TC51832AF/AFL 

Pin Names 

AO - A14 Address Inputs 

R/W ReadlWrite Control Input 

OE/RFSH 
Output Enable Input 
Refresh Input 

CE Chip Enable Input 

1/01 -1/08 Data Inputs/Outputs 

Voo Power 

GND Ground 

Pin Connection (Top View) 

A14 
A12 

A7 
A6 
AS 
A4 
A3 
A2 
A1 
AO 

1/01 
1/02 
1/03 

GND 

Voo 
R/W 
A13 
A8 
A9 
All 
Ott RFSH 
A10 
~ 
1/08 
1/07 
V06 
vas 
V04 
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TC51832AP/ASPI AF-70/85/10 
TC51832APUASPUAFL-70/85/10 

Block Diagram 

R/Wo---oQ 

Operating Mode 

~ MODE 

Read 
Write 
CE only Refresh 

Auto/Self Refresh 

Standby 

H = High level input (VI H) 
L = Low level input (VIU 
* = VIH orVIL 

CE 

L 
L 
L 

H 

H 

OEI 
RFSH 

L 
H 
H 

L 

H 

Static RAM 

MEMORY 
ARRAY 

256)(128)(8 

R/W AO - A14 

H V* 
L V* 
H V* 

* * 

* * 

1/01 - 8 

OUT 
IN 
HZ 

HZ 

HZ 

1/01 

\ 
1/08 

V* = At the falling edge of CE, all address inputs are latched. At all other times, the address inputs are u*". 
HZ = High impedance 

Maximum Ratings 

SYMBOL ITEM RATING UNIT NOTES 

V 1N Input Voltage -1.0 - 7.0 V 

VOUT Output Voltage -1.0 -7.0 V 

Voo Power Supply Voltage -1.0 -7.0 V 

TOPR Operating Temperature 0-70 °C 
1 

TSTRG Storage Temperature -55 - 150 °C 

TSOLOER Soldering Temperature - Time 260 -10 °C - sec 

Po Power Dissipation 600 mW 

lOUT Short Circuit Output Current 50 mA 

0-2 TOSHIBA AMERICA ELECTRONIC CDMPONENTS. INC. 



Static RAM 

DC Recommended Operating Conditions 

SYMBOL PARAMETER MIN. TYP. MAX. 

Voo Power Supply Voltage 4.5 5.0 5.5 

VIH Input High Voltage 2.4 - Voo + 1.0 

VIL Input Low Voltage -1.0 - 0.8 

DC Characteristics (Ta = 0 - 700C, Voo = 5V±10%) 

SYMBOL PARAMETER 

70ns version 

1000 
Operating Current (Average) 

85ns version 
CE, Address cycling: tRC = tRc min. 

100ns version 

Standby Current TC1832AP/ASP/AF 
100s1 CE = VIH, OORFSH = VIH TC1832APUASPUAFL 

Standby Current TC1832AP/ASP/AF 
100S2 CE = Voo - 0.2V, OEiRFSH = Voo - 0.2V TC1832APUASPUAFL 

Self Refresh Current (Average) TC1832AP/ASP/AF 
100F1 CE = VIH, OORFSH = VIL TC1832APUASPUAFL 

Self Refresh Current (Average) TC1832AP/ASP/AF 
100F2 CE = Voo - 0.2V, OEiRFSH = 0.2V TC1832APU ASPU AFL 

II(L) 
Input Leakage Current 
OV :s; VIN :s; Voo, All other Inputs not under test = OV 

Output Leakage Current 

10(L) Output Disabled (CE = VIH or OE/RFSH = VIH or R/W = Vld 
OV:S; Vour:S; Voo 

VOH 
Output High Level 
10H = -1mA 

VOL 
Output Low Level 
10L = 2.1mA 

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

SYMBOL PARAMETER 

CI1 Input Capacitance (AO - A14) 

CI2 Input Capacitance (CE, OEiRFSH, R/W) 

CIO InpuVOutput Capacitance 

*This parameter is periodically sampled and is not 100% tested. 

UNIT 

V 

V 

V 

MIN. 

-
-
-

-
-
-
-
-

-
-

-

-

-

2.4 

-

MIN. 

-
-

-

TC51832AP/ASPI AF-70/8511 0 
TC51832APUASPUAFL-70/85/10 

NOTES 

2 

TYP. MAX. UNIT NOTES 

35 70 

30 55 mA 3,4 

25 45 

- 1 
mA 

- 1 

- 1 mA 

- 100 ~ 

- 1 
mA 

- 1 

- 1 mA 

60 100 ~ 

- ±10 ~ 

- ±10 ~ 

- - V 

- 0.4 V 

MAX. UNIT 

5 

7 pF 

7 
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TC51832AP/ASP/AF-70/85/10 
TC51832APUASPUAFL-70/85/10 Static RAM 

AC Characteristics (Ta = 0 - 70°C, Voo = 5V±10%) (Notes: 5, 6, 7,8) 

-70 
SYMBOL PARAMETER 

MIN. MAX. MIN. 

tRC Random Read, Write Cycle Time 115 - 135 

tRMw Read Modify Write Cycle Time 175 - 190 

tCE CE Pulse Width 70 10,000 85 

tp CE Precharge Time 35 - 40 

tCEA CE Access Time - 70 -
tOEA OE Access Time - 30 -

tCLl CE to Output in Low -Z 20 - 20 

tOll OE to Output in Low -Z 0 - 0 

tWLl Output Active from End of Write 0 - 0 

tCHZ Chip Disable to Output in High-Z 0 25 0 

tOHZ OE Disable to Output in High-Z 0 25 0 

tWHZ Write Enable to Output in High-Z 0 25 0 

tosc OE Setup Time Referenced to CE 10 - 10 

tOHC OE Hold Time Referenced to CE 0 - 0 

tRCS Read Command Setup Time 0 - 0 

tRCH Read Command Hold Time 0 - 0 

twp Write Pulse Width 25 - 25 

tWCH Write Command Hold Time 40 - 40 

tCWL Write Command to CE Lead Time 25 - 25 

tosw Data Setup Time from RIW 20 - 20 

tosc Data Setup Time from CE 20 - 20 

tOHW Data Hold Time from RIW 0 - 0 

tOHc Data Hold Time from CE 0 - 0 

tASC Address Setup Time 0 - 0 

tAHC Address Hold Time 20 - 20 

tFC Auto Refresh Cycle Time 115 - 135 

tRFO RFSH Delay Time from CE 35 - 40 

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

tFP RFSH Precharge Time 30 - 30 

tFAS RFSH Pulse Width (Self Refresh) 8,000 - 8,000 

tFRS CE Delay Time from RFSH (Self Refresh) 115 - 135 

tREF Refresh Period (256 cycles, AO - A7) - 4 -

tT Transition Time (Rise and Fall) 3 50 3 

-85 -10 

MAX. MIN. MAX. 

- 160 -

- 220 -
10,000 100 10,000 

- 50 -
85 - 100 

35 - 40 

- 20 -
- 0 -
- 0 -

25 0 30 

25 0 30 

25 0 30 

- 10 -

- 0 -
- 0 -
- 0 -
- 25 -

- 40 -

- 25 -
- 20 -

- 20 -

- 0 -
- 0 -
- 0 -
- 20 -

- 160 -
- 50 -

8,000 80 8,000 

- 30 -

- 8,000 -
- 160 -
4 - 4 

50 3 50 
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Static RAM 
TC51832API ASP/AF-70/85/1 0 

TC51832APUASPUAFL-70/85/10 

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

2) All voltages are referenced to GND. 

3) 1000 depends on the cycle time. 

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

5) An initial pause of 100JlS with high CE is required after power-up before proper device operation is achieved. 

6) AC measurements assume tT = 5ns. 

7) Timing reference levels 
Input Levels 

Input Reference Levels 

Output Reference Levels 

V1H = 2.6V 
V1L = 0.6V 

V1H = 2.4V 
V1L = 0.8V 

VOH =2.2V 
VOL = 0.8V 

INPUT 
2.6V 

O.6V 

OUTPUT 2.2V 

INPUT REFERENCE 
LEVELS 

OUTPUT REFERENCE 
LEVELS 

8) Measured with a load equivalent to 1 TIL load 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) For 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 the setup time (tosw or tosd and hold time (tOHw or tOHd· 

11) All address inputs are latched at the falling edge of CEo Therefore, all the address inputs must be valid during ~SC and tAHc. 

12) The two refresh operations, auto refresh and self refresh, are defined by the RFSH pulse width under the condition CE = VIH' 
Auto refresh : RFSH pulse width ~ tFAP (max.) 
Self refresh : RFSH pulse width ~ tFAS (min.) 

The timing parameter tFRS must be met for proper device operation under the following conditions: 
• after self refresh 
• if RFSH = "L" after power-up 

TOSHIBA AMERICA ELECTRONIC COMPONENTS, INC. 0-5 



TC51832AP/ASP/AF-70/8511 0 
TC51832APUASPU AFL-70/8511 0 

Timing Waveforms 

Read Cycle 

R/W 

Read Modify Write Cycle 

J 

VIH -
V01-VOS V

1l 
_ 

tASC 

tRC'> 

I 

tA 

tmc 

fi 

K 

1\ 

I 

Static RAM 

RC 

tCE 

li F-

tAHC 
~ ~ 

ADDRESS 

toHC 

~ L 

tCEA 
toHZ 

tOEA 

• • 
tOll D~ DATA-OUT 

tCLl 

tRC 

~ 
teE • 

1/ 

~ 
tAHC 

~ 

ADDRESS 

tWCH 

tcwl 

twp 

\r- i 

tosw tOHW 

tosc 

~ ~ 

DATA-IN 
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tp 

1\ 

I~I 
-' 

tRCH .-. 

r\ 
tClolZ 

*" 

l2. 

!\ 

L.l to", 

L 

tOHC 

~ 

~:HorL 



Static RAM 
TC51832API ASPI AF-70/85/1 0 

TC51832APUASPUAFL-70/85/10 

Write Cycle 2 (OE Clocked) 

V1H -

V
1l -~------------4-------~~--~--------~--~~-------++-------~----

V1H -
R.NV 

V1L -~--------~--4---------~--~~--~~~--~~~-----++-------------

V1H -------------+----------t-----+:--:;--(J 
V1L - l'i---:--~~~----__:___:~ 

1/01-1/08 
L VOH­

OUT VOL-------------------~~ 

Read Modify Write Cycle 

VIH -

~~ V1L -~ ____________ ~--_+~---------L+---------__ ------_,II--L-----------

V1H -
VIL - _________ -" 

VIH - _____________ ~--+_+--------_I-~I---~ r N 
V1L - ~~-...... ~-~ 

VOt-VOs 

L VOH-OUT VOL_-----------------r---~ DATA-OUT 

.:HorL 
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TC51832AP/ASP/AF-70/85/10 
TC51832APUASPUAFL-70/85/10 Static RAM 

CE Only Refresh 

:J "1\ 

tAse tAHe 
4 

AO- A7 ADDRESS 

lose 

)1 
tACS 

++ 

PJW ;f 
VOH-

1101-1108 VOl -------------------

Note: A8 - A 14 = V1H or V1L 

Auto Refresh 

1/01-1108 VOH - _____________ _ 

VOL -

Note: RNV. AD - A14 = V1H or V1L 

Self Refresh 

~ 
VIH -

1~ Vll -

VIH -
tro1{F5'R VIL _ ------

tRF!2 .1 

V01-V08 VOH-________________________ __ 

VOL -

Note: RNV. AD - A14 = V1H orV1L 

OPEN 

OPEN 

Re 

teE 

OPEN 
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TOSHIBA 

1l:51864PL/FL~5/10 
PRELIMINARY 

SILICON GATE CMOS 

65,536 WORD x 8 BIT CMOS PSEUDO STATIC RAM 

Description 

The TC51864PL is a 512K bit high speed CMOS pseudo static RAM organized as 65,536 words by 8 bits. The TC51864PL utilizes 
a one transistor dynamic memory cell with CMOS peripheral circuitry to provide high capacity, high speed and low power storage. The 
TC51864PL operates from a single 5V power supply. Refreshing is supported by a refresh (RFSH) input which enables two types of 
refreshing - auto refresh and self refresh. The TC51864PL features a static RAM-like interface with a write cycle in which the input 
data is written into the memory cell at the rising edge of RNV thus simplifying the microprocessor interface. 

The TC51864PL is available in a 32-pin, 0.6 inch width plastic DIP, and a small outline plastic flat package. 

Features 

• Organization: 65,536 words x 8 bits 

• Single 5V power supply 

• Fast access time 

TC51864 Family 

-85 -10 

tCEA CE Access Time 85ns 100ns 

tOEA OE Access Time 35ns 40ns 

tRC Cycle Time 135ns 160ns 

Power Dissipation 385mW 330mW 

Self Refresh Current 100J,LA 

• Auto refresh is supported by an internal refresh address 
counter 

• Self refresh is supported by an internal timer 

• Inputs and outputs TIL compatible 

• Refresh: 256 refresh cycles/4ms 

• Package 
- TC51864PL: DIP32-P-600 
- TC51864FL: SOP32-P-525 

Pin Names 

AO - A15 Address Inputs 

RIW Read/Write Control Input 

OE Output Enable Input 

RFSH Refresh Input 

CE Chip Enable Input 

CS Chip Select Input 

1/01 -1/08 Data Inputs/Outputs 

Voo Power 

GND Ground 

NC No Connect 

Pin Connection (Top View) 

RFSH 
NC 

A14 
A12 

A7 
A6 
AS 
A4 
A3 
A2 
Al 
AO 

1/01 
1102 
1/03 

GNO 

Voo 
A15 
CS 
RIW 
A13 
A8 
A9 
A 11 
OE 
A10 
CE 
1108 
1107 
1106 
'1105 
1104 

TOSHIBA AMERICA ELECTRONIC COMPONENTS, INC. D-9 



TC51864PUFL-85/10 

Block Diagram 

PJW 0---<1 

Operating Mode 

MODE 

Read 
Write 
CE only Refresh 

CS Standby 
Auto/Self Refresh 

Standby 

H = High level input (VI H) 
L = Low level input (VII) 
* = VIH orVIL 

CE CS 

L H 
L H 
L H 

L L 
H * 

H * 

Static RAM 

MEMORY 
ARRAY 

256x256)(8 

OE R/W 

L H 
* L 
H H 

* * 
* * 

* * 

RFSH 

* 
* 
* 

* 
L 

H 

AO -A15 

V* 
V* 
V* 

* 
* 

* 

1/01 

\ 
1/08 

1/01- 8 

OUT 
IN 
HZ 

HZ 
HZ 

HZ 

V* = At the falling edge of CE, all address inputs are latched. At all other times, the address inputs are "*". 

HZ = High impedance 

Maximum Ratings 

SYMBOL ITEM RATING UNIT NOTES 

V 1N Input Voltage -1.0-7.0 V 

VOUT Output Voltage -1.0 -7.0 V 

Voo Power Supply Voltage -1.0-7.0 V 

TOPR Operating Temperature 0-70 °C 
1 

TSTRG Storage Temperature -55 - 150 °C 

TSOLOER Soldering Temperature • Time 260· 10 °C· sec 

Po Power Dissipation 600 mW 

lOUT Short Circuit Output Current 50 mA 

0-10 TOSHIBA AMERICA ELECTRONIC CDMPDNENTS, INC •. PRELIMINARY, 



Static RAM TC51864PUFL·85/10 

DC Recommended Operating Conditions 

SYMBOL PARAMETER MIN. TYP. MAX. UNIT NOTES 

Voo Power Supply Voltage 4.5 5.0 5.5 V 

VIH Input High Voltage 2.4 - Voo + 1.0 V 2 

Vil Input Low Voltage -1.0 - 0.8 V 

DC Characteristics (Ta = 0 - 70°C, Voo = 5V±10%) 

SYMBOL PARAMETER MIN. TYP. MAX. UNIT NOTES 

Operating Current (Average) I 85ns version - 50 70 
1000 CE, Address cycling: tRc = tRC min. I 

mA 3,4 
100ns version - 40 60 

100S1 
Standby Current - - 1 mA 
CE = VIH, RFSH = VIH 

100S2 
Standby Current - - 100 ~ CE = Voo - 0.2V, RFSH = Voo - 0.2V 

100F1 
Self Refresh Current (Average) - - 1 mA 
CE = VIH, RFSH = Vil 

100F2 
Self Refresh Current (Average) - 50 100 ~ CE = Voo - 0.2V, RFSH = 0.2V 

II(l) 
Input Leakage Current - - ±10 ~ OV ::; VIN ::; Voo, All other Inputs not under test = OV 

Output Leakage Current 

10(l) Output Disabled (CE = VIH or OE = VIH or R/W = Vld - - ±10 ~ 
OV::; VOUT ::; Voo 

VOH 
Output High Level 

2.4 - - V 
10H = -1mA 

VOL 
Output Low Level - - 0.4 V 
10l = 2.1mA 

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

SYMBOL PARAMETER MIN. MAX. UNIT 

Cl1 Input Capacitance (AO - A 15) - 5 

CI2 Input Capacitance (CE, CS, CE, R/W, RFSH) - 7 pF 

CIO Input/Output Capacitance - 7 

*This parameter is periodically sampled and is not 100% tested. 
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TC51864PUFL-85/10 Static RAM 

AC Characteristics (Ta = 0 - 70°C, Vee = 5V±10%) (Notes: 5, 6,7,8,13) 

-85 -10 
SYMBOL PARAMETER UNIT NOTES 

MIN. MAX. MIN. MAX. 

tRc Random Read, Write Cycle Time 135 - 160 -
-

tRMW Read Modify Write Cycle Time 190 - 220 -
-

tCE CE Pulse Width 85 10,000 100 10,000 
,---

tp CE Precharge Time 40 - 50 -
-

tCEA CE Access Time - 85 - 100 -
tOEA OE Access Time - 35 - 40 

I---
tCLZ CE to Output in Low -Z 20 - 20 -

I---
tOLZ OE to Output in Low -Z 0 - 0 -

,---

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

tCHZ Chip Disable to Output in High-Z 0 25 0 30 9 
I---

tOHZ OE Disable to Output in High-Z 0 25 0 30 9 
I---

tWHZ Write Enable to Output in High-Z 0 25 0 30 9 
I---

toos OE Output Disable Setup Time 0 - 0 -
I---

tOOH OE Output Disable Hold Time 10 - 10 -
I---

tRCS Read Command Setup Time 0 - 0 -
I---

tRCH Read Command Hold Time 0 - 0 -
I---

tcss Chip Select Setup Time 0 - 0 -
ns I---

tCSH Chip Select Hold Time 20 - 20 -
I---

twp Write Pulse Width 25 - 25 -
I---

tWCH Write Command Hold Time 40 - 40 -
I---

tCWL Write Command to CE Lead Time 25 - 25 -
I---

tosw Data Setup Time from R/W 20 - 20 - 10 
t---

tosc Data Setup Time from CE 20 - 20 - 10 
I---

tOHW Data Hold Time from R/W 0 - 0 - 10 
I---

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

tASC Address Setup Time 0 - 0 - 11 
I---

tAHC Address Hold Time 20 - 20 - 11 

RFSH Command Hold Time 
I---

tRHC 15 - 15 -
-

tFC Auto Refresh Cycle Time 135 - 160 -
-

tRFO RFSH Delay Time from CE 40 - 50 -
-

tFAP RFSH Pulse Width (Auto Refresh) 80 8,000 80 8,000 12 
-

tFp RFSH Precharge Time 30 - 30 - 12 
-

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

tFRS CE Delay Time from RFSH (Self Refresh) 135 - 160 - 12 

tREF Refresh Period (256 cycles, AO - A7) - 4 - 4 ms 

tT Transition Time (Rise and Fall) 3 50 3 50 ns 
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Static RAM TC51864PUFL-85/10 

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

2) All voltages are referenced to GND. 

3) 1000 depends on the cycle time. 

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

5) An initial pause of 100j.lS with high CE is required after power-up before proper device operation is achieved. 

6) AC measurements assume tT = 5ns. 

7) Timing reference levels 
Input Levels 

Input Reference Levels 

Output Reference Levels 

V1H = 2.6V 
V1L = 0.6V 

V1H = 2.4V 
V1L = 0.8V 

VOH = 2.2V 
VOL = 0.8V 

2.6V--"'\.1~'!":"'!""---­
INPUT 

O.6V 

OUTPUT 

INPUT REFERENCE 
LEVEL 

2.2V 

OUTPUT REFERENCE 
LEVEL 

8) Measured with a load equivalent to 1 TIL load 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) For write cycles, the input data is latched at the earlier of Am or CE rising edge. Therefore, the input data must be valid 
during the setup time (tosw or tosd and hold time (tOHW or tOHd. 

11) All address inputs are latched at the falling edge of CEo Therefore, all the address inputs must be valid during ~sc and tAHc. 

12) The two refresh operations, auto refresh and self refresh, are defined by the RFSH pulse width under the condition CE = V1H. 
Auto refresh : RFSH pulse width::; tFAP (max.) 
Self refresh : RFSH pulse width ~ tFAS (min.) 

The timing parameter tFRS must be met for proper device operation under the following conditions: 
• after self refresh 
• if RFSH = "L" after power-up 

13) CE only refresh or auto refresh must begin within 15.6j.lS after self refreshing ends. 
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TC51864PUFL-85110 Static RAM 

Timing Waveforms 

Read Cycle 

~ 
VIH -

VIL -

VIH 
CS V IL 

VIH 
AO- A1S 

VIL 
ADDRESS 

M 

VIH -
R/W VIL -~ ___ -J 

VOH-
1/01-1/08 VOL_--------I-.;..----I------~ DATA-OUT 

VIH -
RFSH V

IL 
_~ ______ ~ ___ ~~ __________________ ~ __ ~ ___ __ 

Write Cycle 1 (OE Fixed High) 

M 
VIH -

VIL -

VIH -
R/W 

VIL -

tose 
tosw tOHW 

. tOHe 

VIH - DATA-IN 
V01-1/08 VIL --------4-.;..-----------<J~-------...Jrf~_:_-__11 

VIM -

~VIL -~ ____ ~~ ___ ~~ ___________ ~~------~~---~-------
.~:HorL 
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Static RAM TC51864PUFL-85/10 

Write Cycle 2 COE Clocked) 

CE' 
V 1H -

V 1L -

VIH 
CS 

VIL 

V 1H _~------------~--------~-----------------r--------~~--------------
~ V1L -~ ____________ ~ ______ -L~ ____________ ~ __ ~~ ______ ~~ ____________ __ 

VIH -
R/W 

V
1L -~--------~--~--------~--~~--~~~---+~~----~+-----------------

V 11.4 -

RFSH V1L _ 

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

Read Modify Write Cycle 

IT 
V 1H -

V 1L -

VIH 
CS V 1L 

V
1L -~----~~~~~--~~--------~~--------~------~---------------

VIH -

V1L -;""' ___ .J 

r N ~:~ =-------------I-+----+-+-.-------.;~_1_......_--___4 
~ __ .__.:~-..;l 

1/01-1/08 
L VoH -

OUT VOL------------~~--~-~ 

V1H _~--~==~~~~~==~~--------------------2~~~~=-----
RFSH V1L -~ ______ ~~====~~ ______________________________ _L~ __ ~~ ____ __ 

~:HorL 
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TC51864PUFL-85/10 Static RAM 

CE Only Refresh 

~ 
VIH -

VIL -

VIH 
CS VIL 

VIH 
AO- A7 

VIL 

~ 
VIH -

VIL -

VIH -
R/W 

V 1L -

VOH-
1/01-1108 VOL- OPEN 

VIH -
Rrn=i VIL -:..... ____ l-____ ~~ ____ ....:. __________ .L_ __ ~ ___ _ 

Note: A8 - A 15 = V1H or V1L ~:HorL 
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Static RAM TC51864PUFL-8511 0 

Auto Refresh 

VIH -

~ VIL -~ __ -' 

V01-1/08 VOH - _____________ _ 

VOL -
OPEN 

Note: CS, OE, RIW, AO - A 15 = V1H or V1L 

Self Refresh 

VII'4- i CE V 1L -_ 

• 

1/01-1/08 VOH - _____________ _ 

VOL - OPEN 

Note: CS, OE, RIW, AO - A 15 = V1H or V1L 

CS Standby Mode 

1/01-1/08 VOH - ____________ _ 

VOL -
OPEN 

Note: OE, RIW, AO - A 15 = V1H or V1L ~:HorL 

PRELIMINARY TDSHIBA AMERICA ELECTRDNIC CDMPDNENTS. INC. 0-17 



Static RAM 

Notes 
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TOSHIBA 

1l:511632~/F1lL-70/85/10 
PRELIMINARY 

SILICON GATE CMOS 

32,768 WORD x 16 BIT CMOS PSEUDO STATIC RAM 

Description 
The TC511632FUFTL is a 512K bit high speed CMOS pseudo static RAM organized as 32,768 words by 16 bits. The 
TC511632FUFTL utilizes a one transistor dynamic memory cell with CMOS peripheral circuitry to provide high capacity, high 
speed and low power storage. The TC511632FUFTL operates from a single 5V power supply. Refreshing is supported by a 
refresh (RFSH) input which enables two types of refreshing - auto refresh and self refresh. The TC511632FUFTL features a static 
RAM-like interface with a write cycle in which the input data is written into the memory cell at the rising edge of WE thus simplifying 
the microprocessor interface. 

The TC511632FUFTL is available in a 40-pin small outline plastic flat package and a 44-pin outline (40 actual pins) plastic thin 
small outline package (forward type). 

Features Pin Connection (Top View) 

• Organization: 32,768 words x 16 bits 

• Single 5V power supply 

• Fast access time 

GND imr GND twr A9 A9 
A8 "['i;ii;iE A8 lWE 
A7 Al0 A7 AIO 
A6 All A6 All 

TC511632FL/FTL AS A12 AS Al2 
A4 An A4 A13 

-70 -85 -10 

tCEA CE Access Time 70ns 85ns 100ns 

tOEA OE Access Time 30ns 35ns 40ns 

A3 A14 A3 A14 
A2 l.lQ! __ A2 \.!ill __ 
Al l.QEI RFSH Al LOE I RFSH 
AO CE 

1/01 1/016 
1/02 1/015 AO 'IT 
1103 1/014 1/01 1/016 

tAC Cycle Time 115ns 135ns 160ns 1/04 1/013 1102 11015 
1/05 11012 1103 11014 

Power Dissipation 440mW 385mW 330mW 1/06 11011 1104 11013 
1107 1/010 1105 11012 

Self Refresh Current 100!lA 

• Auto refresh is supported by an internal refresh address 

1/08 1109 1106 11011 
GND Voo 1/07 11010 

FL 1/08 1/09 
GND Voo 

counter FTL 
• Self refresh is supported by an internal timer 

• Inputs and outputs TIL compatible 

• Refresh: 256 refresh cycles/4ms 

• Package 
- TC511632FL: SOP40-P-525 
- TC511632FTL: TSOP44-P-400B 

Pin Names 

AO - A14 Address Inputs 

UWE Upper Byte Write Enable Input 

LWE Lower Byte Write Enable Input 

UOE Upper Byte Output Enable Input 

LOE/RFSH 
Lower Byte Output Enable Input 
Refresh Input 

CE Chip Enable Input 

1/01 - 1/016 Data Inputs/Outputs 

VDD Power 

GND Ground 

TOSHIBA AMERICAEL.ECTRONIC COMPDNENTS, INC. 0-19 



TC511632FUFTL-70/85/10 Static RAM 

Block Diagram 

1/016 

1109 

Operating Mode 

~N CE UOE LOEI UWE LWE AO -A14 1/09 -16 MODE RFSH 

Standby 

Read (Word) 
Read (Upper Byte) 
Read (Lower Byte) 
Read (HZ) 

Write (Word) 
Write (Upper Byte) 
Write (Lower Byte) 
Don't Use 
Don't Use 

CE only Refresh 
Auto/Self Refresh 

H = High level input (VI H) 
L = Low level input (VIU 
* = VIH orVIL 

H * 

L L 
L L 
L H 
L H 

L * 
L * 
L H 
L * 
L L 

~ 
H 
* 

H 

* * * * 

L H H V* 
H H H V* 
L H H V* 
H H H V* 

* L L V* 
H L H V* 
* H L V* 
L L H * 
* H L * 

H H H V* 

Lr * * * 

V* = At the falling edge of CE, all address inputs are latched. At all other times, the address inputs are "'''. 
HZ = High impedance 

Maximum Ratings 

SYMBOL ITEM RATING UNIT NOTES 

V,N Input Voltage -1.0 -7.0 V 

VOUT Output Voltage -1.0-7.0 V 

Voo Power Supply Voltage -1.0 - 7.0 V 

TOPR Operating Temperature 0-70 °C 
1 

TSTRG Storage Temperature -55 - 150 °C 

TSOLOER Soldering Temperature • Time 260 -10 °C - sec 

Po Power Dissipation 600 mW 

lOUT Short Circuit Output Current 50 mA 

HZ 

DOUT 
DOUT 

HZ 
HZ 

D,N 
D,N 

* 
-
-

HZ 
HZ 

1/01 - 8 

HZ 

DOUT 
HZ 

DOUT 
HZ 

D,N 

* 
D,N 
-
-

HZ 
HZ 
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Static RAM TC511632FUFTL-70/8511 0 

DC Recommended Operating Conditions 

SYMBOL PARAMETER MIN. TYP. MAX. UNIT NOTES 

Voo Power Supply Voltage 4.5 5.0 5.5 V 

VIH Input High Voltage 2.4 - Voo+ 1.0 V 2 

VIL Input Low Voltage -0.5 - 0.8 V 

DC Characteristics (Ta = 0 - 70°C, Voo = 5V±10%) 

SYMBOL PARAMETER MIN. TYP. MAX. UNIT NOTES 

70ns version - 60 80 

1000 
Operating Current (Average) 

85ns version - 50 70 rnA 3,4 
CE, Address cycling: tRC = tRc min. 

100ns version - 40 60 

100S1 
Standby Current - - 1 rnA 
CE = VIH" All other pins = VIH or VIL 

IOOS2 
Standby Current 

- - 100 ~ CE = Voo - 0.2V, All other pins = Voo - 0.2V or 0.2V 

100F1 
Self Refresh Current (Average) - - 1 rnA 
CE = VIH, LOE/RFSH = VIL, All other pins = VIH or VIL 

100F2 
Self Refresh Current (Average) - 50 100 ~ CE = Voo - 0.2V, LOE/RFSH = 0.2V, All other pins = Voo - 0.2V or 0.2V 

II(L) 
Input Leakage Current - - ±10 ~ OV ::; VIN ::; Voo, All other inputs not under test = OV 

Output Leakage Current 

10(L) Output Disabled (CE = VIH or LOE/RFSH = VIH or LWE = Vld - - ±10 ~ 
OV::; VOUT ::; Voo UOE =VIH UWE=VIL 

VOH 
Output High Level 

2.4 - - V 
10H = -1mA 

VOL 
Output Low Level 

- - 0.4 V 
10L= 2.1mA 

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

SYMBOL PARAMETER MIN. MAX. UNIT 

CI1 Input Capacitance (AO - A14) - 5 

CI2 Input Capacitance (CE, LOEIRFSH, UOE, LWE, UWE) - 7 pF 

CIO Input/Output Capacitance - 7 

*This parameter is periodically sampled and is not 100% tested. 

PRELIMINARY TDSHIBA AMERICA ELECTRONIC CDMPONENTS, INC. D-21 



TC511632FUFTL-70/85/10 Static RAM 

AC Characteristics (Ta =0 - 70°C, Voo = 5V±10%) (Notes: 5, 6, 7, 8,13) 

-70 -85 -10 
SYMBOL PARAMETER UNIT NOTES 

MIN. MAX. MIN. MAX. MIN. MAX; 

tRC Random Read, Write Cycle Time 115 - 135 - 160 -
-

tRMw Read Modify Write Cycle Time 175 - 190 - 220 -
-

tCE CE Pulse Width 70 10,000 85 10,000 100 10,000 
-

tp CE Precharge Time 35 - 40 - 50 -
-

tCEA CE Access Time - 70 - 85 - 100 
-

tOEA OE Access Time - 30 - 35 - 40 
-

tCLl CE to Output in Low-Z 20 - 20 - 20 -
-

toll OE to Output in Low -Z 0 - 0 - 0 -
~ 

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

tCHZ Chip Disable to Output in High-Z 0 25 0 25 0 30 9 
-

tOHZ OE Enable to Output in High-Z 0 25 0 25 0 30 9 -
tWHZ Write Enable to Output in High-Z 0 25 0 25 0 30 9 

~ 

tosc OE Setup Time Referenced to CE 10 - 10 - 10 - 9 
~ 

tLOHC LOE Hold Time Referenced to CE 0 tCE 0 tCE 0 tCE 9 

tUOHC UOE Hold Time Referenced to CE 0 - 0 
r---- 0 - 9 
I---

tLWEO From UOE Disable to LWE Enable 0 - 0 - 0 - 9 
r---

tUWEO From LOE Disable to UWE Enable 0 - 0 - 0 - 9 
ns .r---

tRCS Read Command Setup Time 0 - 0 - 0 -
~ 

tRCH Read Command Hold Time 0 - 0 - 0 -
~ 

twp Write Pulse Width 25 - 25 - 25 -
tWCH Write Command Hold Time 40 - 40 

r---
- 40 -

~ 

tCWL Write Command to CE Lead Time 25 - 25 - 25 -
~ 

tosw Data Setup Time from RIW 20 - 20 - 20 - 10 
r---

tosc Data Setup Time from CE 20 - 20 - 20 - 10 

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

- 0 - 10 
~ 

tOHC Data Hold Time from CE 0 - 0 - 0 - 10 
r---

tASC Address Setup Time 0 - 0 - 0 - 11 
r---

tAHC Address Hold Time 20 - 20 - 20 - 11 
~ 

tFc Auto Refresh Cycle Time 115 - 135 - 160 -
r---

tRFO RFSH Delay Time from CE 35 - 40 - 50 -
tFAP RFSH Pulse Width (Auto Refresh) 80 8,000 80 

r--
8,000 80 8,000 12 

I---
tFP RFSH Precharge Time 30 - 30 - 30 - 12 

I---
tFAS RFSH Pulse Width (Self Refresh) 8,000 - 8,000 - 8,000 - 12 

I---
tFRS CE Delay Time from RFSH (Self Refresh) 115 - 135 - 160 - 12 

tREF Refresh Period (256 cycles, AO - A7) - 4 - 4 - 4 ms 

tT Transition Time (Rise and Fall) 3 50 3 50 3 50 ns 
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Static RAM TC511632FUFTL-70/8511 0 

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

2) All voltages are referenced to GND. 

3) 1000 depends on the cycle time. 

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

5) An initial pause of 100llS with high CE is required after power-up before proper device operation is achieved. 

6) AC measurements assume tT = 5ns. 

7) Timing reference levels 
Input Levels 

Input Reference Levels 

Output Reference Levels 

V1H = 2.6V 
V1L = 0.6V 

V1H = 2.4V 
V1L = 0.8V 

VOH = 2.2V 
VOL = 0.8V 

INPUT 
2.6V 

O.6V 

OUTPUT 

INPUT REFERENCE 
LEVEL 

8) Measured with a load equivalent to 1 TIL load and 100pF. 

2.2V 

OUTPUT REFERENCE 
LEVEL 

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) For write cycles, the input data is latched at the earlier of WE or CE rising edge. Therefore, the input data must be valid 
during the setup time (tosw or toscl and hold time (tOHW or tOHcl. 

11) All address inputs,are latched at the falling edge of CEo Therefore, all the address inputs must be valid during tASC and tAHC' 

12) The two refresh operations, auto refresh and self refresh, are defined by the RFSH pulse width under the condition CE ::: V1H. 
Auto refresh : RFSH pulse width ~ tFAP (max.) 
Self refresh : RFSH pulse width ~ tFAS (min.) 

The timing parameter tFRs must be met for proper device operation under the following conditions: 
• after self refresh 
• if RFSH = ilL" after power-up 

13) CE only refresh or auto refresh must begin within 15.61lS after self refreshing ends. 
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TC511632FUFTL-70/85/10 Static RAM 

Timing Waveforms 

Read Cycle 

tRC 

!s:E .1 
tp 

4 

f\ ~j 
r\ 

~ .. 4 tAHC 

ADDRESS , 

,m

7 ~ 'RCW 

tRCS I I tRCH 

7 , 
\ I 

~1iC 

\ / 

teEA 
tOHZ 

tCHZ 
tOEA ~ 

Hz - DATA-OUT 1\ Hz 
V 

tOll 

tCll I tOHZ tCEA 

toEA tCHZ 

Hz 

~ DATA-OUT 1\ Hz 
tOll V 

tClZ 
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Static RAM TC511632FUFTL-70/85/10 

Write Cycle 1 (OE Fixed High) 

tCWL 

~- ~ I 
V

1L -~--------------~----~~----------------~--------------------------------~~----------------~~----~~-----------------

I~ t~sc 

VIH - II 
vlL -~----L.---..........Jt------Z:H-----++--~---

tosw 

V1H -
1/01-1 6 V IL _ ----------------------------------------------------------< 

~----------------------~---------~ 
DATA-IN 
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TC511632FUFTL-70/85/10 Static RAM 

Upper Byte Write Cycle 2 (OE Clocked) 

VIM __ ---,....-----'\.l ... I-________ ...:looi. ________ -.I J~~==:=I~---

a V1l-

V,H 
AO- A14 V,L 

UQt. VIH -

V ,L -

tosc 

Imilfmi 
VIH -

V 1L -

tRCS 

UWE 
VIM -

VIL -

VIM _~----~r_~--------_r--+_------_+~+_----~~b_----------

V
IL 
-------' 

VIH -----------+------4---4---<1 
VIL -

I/O 1-8: DIN = .. H" or .. L If !?W/%j :" H" or .. L .. 

Dour = OPEN 
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Lower Byte Write Cycle 3 (OE Clocked) 

VIH 
AO - A14 VIL 

tosc 

Static RAM TC511632FUFTL-70/85/10 

ADDRESS 

VIH -~--------~--~~------------------------------~------------~~--~---+----------
UOE VIL - ______ -J 

VIH -~--------------~~----------~----------------------~--------------~+-~---------+------------
~mHVIL _ 

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

VIH -~--------------~-----+~------------------~--------------------------~--------------~~~---------------------
V IL - _____ J 

'[WE VIH -
VIL -~ ______ ~ ______ ~ __________________ +-~~ ____________ ~+-~ __________ ~~~~ __________ ___ 

rN 

1101-8 

LOUT 

VIH -

V IL -

VoH- H 

VoL -

1/09-16: DIN = "W or "L" 
Dour = OPEN 

tell 
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TC511632FUFTL-70/8511 0 

Read Modify Write Cycle 

V,H -~---:,.....----~­

a V1L -

V,M _~--------+-i--""\L 

Static RAM 

ITOE V,L _ 

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

VIH -
IOt/RF~Hv IL _ _________________ ~+--~~-----------L+-------------------~+_--------

tcwL 

VIH -

VIL - _____ .1 

VIH _~-------::r--+-+---++--------+--"\. 

VIL - _____ .1 

VIH -r N 
V IL -

1/01-16 

Lour 
tOLZ 

VOH- Hz Hz 
VOL -
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Upper Byte Read Modify Write Cycle 

VIH 

AO - A14 Vil 

V1H -

Static RAM TC511632FUFTL-70/85/10 

U'OE Vil _ 

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

V1H -
'[QEiRFSH

V'l 
_ 

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

tRCS 

VIH _:-----=:::~t:~-+---4-~-------!-J I0Il1--"';';';"'-'-+1 .u----!-'~~rI_-----
Vil -;...-____ J 

tRCS 

V1H _~--~====~~~--~~----------~4J~------~----~~~~---------
V1l -;...-____ J 

V 1H -

Vil _--------+-+--+-+-------..... -4-4----lt '-_~--.... -~ 

1/09-1/016 

L VO H - Hz 
OUT VOL--------~---+~-~ 

HZ 

VIH -

~N VIL _--------~-~~------r---------------------

1/01-1/08 

L VOH- Hz 
OUT VOL--------~-----~ 

1/01-8: DIN = "W or "L" 
• : "H" or -L" 
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TC511632FUFTL·70/85/10 

Lower Byte Read Modify Write Cycle 

VIH -

ct VIL-

Static RAM 

VIH -

~ VIL -~ ........................ ~~ .... -+~ .... --------~------.................... --.... ~+-------.... -------

VIH -~--.... --............ --;.-+-.... """, 
wtiR~SHV'L _ ______________ ~~--~L---------~+-------------------~~---------------

iJWE 
V IH -

VIL -

D 

VIH -
LWE 

V IL -

VIM -

~N VIL ----------.... --~~----;.~------------~~~----.... ~~----_++_----.... ------.... --

1/01-1/08 

L VOH - Hz 
OUT VOL-----------.... --~-----++---~ 

VIM -

~N VIL ----------:-----;.~-------~------~ ....... ------........ --~ 

1109-1/016 

L VoH -
OUT VOL---............ ------~----------~ 

HZ Hz 
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Static RAM TC511632FUFTL-70/85/10 

CE Only Refresh 

VIH 
AO- A7 

V1L 
ADDRESS 

tosc 

TIDE V1H -

V1L -

tosc 

lOEIRFSH V1H -

V 1L -

UWE. IWE V1H -

V 1L -

1101-11016 VOH-

VoL -
OPEN 

NOTE :AS-A14 = "Wor"L-

Auto Refresh 

'["QE/RFSH V1H -

V1L -~ __ --J 

1101-1/08 VOH-

VOL ----------------------------
OPEN 

NOTE: 'l:iN. UWE, IWt. AO - A 14 = ·W or -t-

Self Refresh 

V

1H

- i a V
1L 
_~ ___ 

.~ 

'['(5b~ V1H -

VIL -';.... ___ ...J 

1/01-V016 VOH - _______________ _ 

VOL -
OPEN 

NOTE : 'l:iN. UWE. 'i:W!. AO - A 14 = -W or ~. 
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Static RAM 

Notes 
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TOSHIBA 
TC518128AP / ASP / AF / AFW-80/10/12 
TC518128APL/ ASPL/ AFL/ AFWL-80/10/12 
TC51812~-80/10/12 

SILICON GATE CMOS 

131,072 WORD x 8 BIT CMOS PSEUDO STATIC RAM 

Description 
The TC518128A is a 1 M bit high speed CMOS pseudo static RAM organized as 131,072 words by 8 bits. The TC518128A utilizes 
a one transistor dynamic memory cell with CMOS peripheral circuitry to provide high capacity, high speed and low power storage. The 
TC518128A operates from a single 5V power supply. Refreshing is supported by a refresh (RFSH) input which enables two types of 
refreshing - auto refresh and self refresh. The TC518128A features a static RAM-like interface with a write cycle in which the input 
data is written into the memory cell at the rising edge of RNV thus simplifying the microprocessor interface. 

The TC518128A is pin-compatible with the 1 M bit CMOS static RAM JEDEC standard and is available in a 32-pin, 0.6 inch and 
0.3 inch width plastic DIP, a small outline plastic flat package, and a 32-pin thin small outline plastic package (forward type). 

Features 

• Organization: 131,072 words x 8 bits 

• Single 5V power supply 

• Fast access time 

TC518128A Family 

-80 -10 -12 

tCEA CE Access Time 80ns 100ns 120ns 

tOEA OE Access Time 35ns 40ns 50ns 

tRc Cycle Time 130ns 160ns 190ns 

Power Dissipation 385mW 330mW 275mW 

Self Refresh Current 1 mAl200~ (L version) 

• Auto refresh is supported by an internal refresh address 
counter 

• Self refresh is supported by an internal timer 

• Inputs and outputs TIL compatible 

• Refresh: 51 2 refresh cycles/8ms 

• Auto refresh power down feature 

• Pin compatible: 1 M SRAM (JEDEC) 

• Package 
- TC518128AP/APL 
- TC518128AF/AFL 
- TC518128ASP/ASPL 
- TC518128AFW/AFWL 
- TC518128AFTL 

(TSOP) 

PIN NO. 1 2 

PIN NAME A11 Ag 

PIN NO. 17 18 

PIN NAME A3 A2 

: DIP32-P-600 
: SOP32-P-450 
: DIP32-P-300 
: SOP32-P-525 
: TSOP32-P-0820 

3 4 5 

As A13 RIW 

19 20 21 

A1 Ao 1/01 

6 7 

CE2 A15 

22 23 

1/02 1/03 

Pin Connection (Top View) 

RFSH 
A1S 
A14 
A12 

x~~ 

A7 
A6 
AS 
A4 
A3 
A2 
Al 
AO 

CE2 
RNI 
A13 
A8 
A9 
All 
O! 
A!O 
CEl 

TCS18l28AFTL(FonNard) 

1101 
1102 
1103 

GNO ........ ____ ..;.;..01 

1108 
1107 
1106 
1105 
1104 

TCS18128APL/AFL/ASPL/ArVVL 

Pin Names 

AO - A16 Address Inputs 

RIW ReadlWrite Control Input 

OE Output Enable Input 

RFSH Refresh Input 

CE1, CE2 Chip Enable Inputs 

1/01 - 1/08 Data InputslOutputs 

VDD Power 

GND Ground 

8 9 10 11 12 13 

VDD RFSH A16 A14 A12 A7 

24 25 26 27 28 29 

GND 1/04 1/05 1/06 1/07 1/08 

14 15 16 

A6 A5 A4 

30 31 32 

CE1 AlO OE 
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TC518128AP/ASP/AF/AFW-80/10/12 
TC518128APU ASPUAFU AFWUAFTL-80/1 0/12 Static RAM 

Block Diagram 

m 

ROW 
ADDRESS 
BUFFER (9) 

R/W<>---oQ 

Operating Mode 

~N MODE 

Read 
Write 
CE only Refresh 

Auto/Self Refresh 
Auto/Self Refresh 

Standby 
Standby 

H = High level input (VI H) 
L = Low level input (VII) 
* = VIH orVIL 

CE1 

L 
L 
L 

H 
* 

H 
* 

CE2 

H 
H 
H 

* 
L 

* 
L 

MEMORY 
ARRAY 

512x256x8 

OE R/W 

L H 
* L 
H H 

* * 
* * 

* * 
* * 

RFSH 

* 
* 
* 

L 
L 

H 
H 

AD NA16 1/01 N 8 

V* OUT 
V* IN 
V* HZ 

* HZ 
* HZ 

* HZ 
* HZ 

V* = At the falling edge of CE1 (CE2 = H) or the rising edge of CE2 (CE1 = L), all address inputs are latched. At all other times, the address inputs are "*". 

HZ = High impedance 

Maximum Ratings 

SYMBOL ITEM RATING UNIT NOTES 

VIN Input Voltage -1.0 -7.0 V 

VOUT Output Voltage -1.0 - 7.0 V 

Voo Power Supply Voltage -1.0 -7.0 V 

TOPR Operating Temperature 0-70 °C 
1 

TSTRG Storage Temperature -55 - 150 °C 

TSOLDER Soldering Temperature • Time 260· 10 °C· sec 

Po Power Dissipation 600 mW 

lOUT Short Circuit Output Current 50 mA 

~ 
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Static RAM 
TC518128AP/ASP/AF/AFW-80/10112 

TC518128APU ASPUAFUAFWUAFTL-8011 0/12 

DC Recommended Operating Conditions 

SYMBOL PARAMETER MIN. TYP. MAX. UNIT NOTES 

Voo Power Supply Voltage 4.5 5.0 5.5 V 

VIH Input High Voltage 2.4 - Voo + 1.0 V 2 

VIL Input Low Voltage -1.0 - O.B V 

DC Characteristics (Ta = 0 - 70°C, Voo = 5V±10%) 

SYMBOL PARAMETER MIN. TYP. MAX. UNIT 

BOns version - 50 70 

1000 
Operating Current (Average) 

100ns version - 40 60 mA 
CE1, CE2, Address cycling: tRC = tRC min. 

120ns version - 35 50 

Standby Current Normal version - - 2 
100S1 mA 

CE1 = VIH or CE2 = VIL, RFSH = VIH L version - - 1 

Standby Current Normal version - - 1 mA 

100S2 CE1 = Voo - 0.2V or CE2 = 0.2V, 
L version 100 200 ~ RFSH = Voo - 0.2V -

Self Refresh Current (Average) Normal version - - 2 

IOOF1 CE1 = VIH or CE2 = VIL, mA 
RFSH = VIL 

L version - - 1 

Self Refresh Current (Average) Normal version - - 1 mA 

IOOF2 CE1 = Voo - 0.2V or CE2 = 0.2V, 
L version 100 200 ~ RFSH = 0.2V -

IOOF3 
Auto Refresh Current (Average) - - 2 mA 
RFSH cycling: tFC = tFC min 

BOns version - 50 70 

IOOF4 
CE only Refresh Current (Average) 

100ns version - 40 60 mA 
CE1, CE2, Address cycling: tRc = tRC min. 

120ns version - 35 50 

II(L) 
Input Leakage Current - - ±10 ~ OV ~ VIN ~ Voo, All other Inputs not under test = OV 

Output Leakage Current 

10(L) Output Disabled (CE1 = VIH or CE2 = VIL or OE = V IH or RIW = Vld, - - ±10 ~ 
OV ~ VOUT ~ Voo 

VOH 
Output High Level 

2.4 - - V 
10H = -5mA 

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

Note: For IOOS1 and IOOF1 with CE1 = V1H (CE2 = V1u, the specified limits are guaranteed under the condition CE2 = V1H or CE2 = V1L 
(CE1 =V1H or CE1 = V1U. 

NOTES 

3,4 

3 

For IOOS2 and IOOF2 with CE1 ~ Voo - O.2V (CE2 :0; O.2V), the specified limits are guaranteed under the condition CE2 ~ VDD - 0.2V or CE2 :0; 0.2V 
(CE1 ~ VDD - O.2V or CE1 :0; O.2V). 

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

SYMBOL PARAMETER MIN. MAX. UNIT 

CI1 Input Capacitance (AO - A 16) - 5 

CI2 Input Capacitance (CE1, CE2, N, RIW, RFSH) - 7 pF 

CIO Input/Output Capacitance - 7 

'This parameter is periodically sampled and is not 100% tested. 
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TC518128API ASPI AF/AFW-80/10/12 
TC518128APLIASPUAFUAFWUAFTL-80/10/12 Static RAM 

AC Characteristics (Ta = 0 - 70°C, Voo = 5V±10%) (Notes: 5, 6, 7, 8) 

-80 
SYMBOL PARAMETER 

MIN. MAX. MIN. 

tRc Random Read, Write Cycle Time 130 - 160 

tRMW Read Modify Write Cycle Time 195 - 235 

tCE CE Pulse Width 80 10,000 100 

tp CE Precharge Time 40 - 50 

tCEA CE Access Time - 80 -

tOEA OE Access Time - 35 -

tCLl CE to Output in Low -Z 30 - 30 

tOll OE to Output in Low -Z 0 - 0 

tWLl Output Active from End of Write 0 - 0 

tCHZ Chip Disable to Output in High-Z 0 25 0 

tOHZ OE Disable to Output in High-Z 0 25 0 

tWHZ Write Enable to Output in High-Z 0 25 0 

toos OE Output Disable Setup Time 0 - 0 

tOOH OE Output Disable Hold Time 10 - 10 

tRcs Read Command Setup Time 0 - 0 

tRCH Read Command Hold Time 0 - 0 

twp Write Pulse Width 60 - 70 

tWCH Write Command Hold Time 60 10,000 70 

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

tosw Data Setup Time from RIW 30 - 35 

tosc Data Setup Time from CE 30 - 35 

tOHw Data Hold Time from RIW 0 - 0 

tOHC Data Hold Time from CE 0 - 0 

tASC Address Setup Time 0 - 0 

tAHC Address Hold Time 20 - 25 

tRHC RFSH Command Hold Time 15 - 15 

tFc Auto Refresh Cycle Time 130 - 160 

tRFO RFSH Delay Time from CE , 40 - 50 

tFAP RFSH Pulse Width (Auto Refresh) 30 8,000 30 

tFP RFSH Precharge Time 30 - 30 

tFAS RFSH Pulse Width (Self Refresh) 8,000 - 8,000 

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

tREF Refresh Period (512 cycles, AO - A8) - 8 -

tT Transition Time (Rise and Fall) 3 50 3 

tCES CE2 Low Setup Time 5 - 5 

tCEH CE2 Low Hold Time 5 - 5 

·10 -12 

MAX. MIN. MAX. 

- 190 -
- 280 -

10,000 120 10,000 

- 60 -
100 - 120 

40 - 50 

- 30 -
- 0 -
- 0 -
30 0 35 

30 0 35 

30 0 35 

- 0 -
- 10 -
- 0 -

- 0 -
- 85 -

10,000 85 10,000 

10,000 85 10,000 

- 45 -

- 45 -

- 0 -
- 0 -
- 0 -

- 30 -
- 15 -

- 190 -

- 60 -
8,000 30 8,000 

- 30 -
- 8,000 -
- 225 -

8 - 8 

50 3 50 

- 5 -
- 5 -
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Static RAM 
TC518128AP/ASP/AF/AFW-80/10112 

TC518128APUASPUAFUAFWUAFTL-80/10/12 

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

2) All voltages are referenced to GND. 

3) 1000 and 100F4 depend on the cycle time. 

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

5) An initial pause of 100j.LS with high CE1 or low CE2 is required after power-up before proper device operation is achieved. 

6) AC measurements assume tT = 5ns. 

7) Timing reference levels 
Input Levels 

Input Reference Levels 

Output Reference Levels 

V1H = 2.6V 
V1L = 0.6V 

V1H = 2.4V 
V1L = 0.8V 

VOH = 2.2V 
VOL = 0.8V 

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

INPUT 
2.6V 

O.6V 

OUTPUT 

INPUT REFERENCE 
LEVEL 

2.2V 

OUTPUT REFERENCE 
LEVEL 

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) For write cycles, the input data is latched at the earlier of RNJ or CE1 rising edge (CE2 falling edge). Therefore, the 
input data must be valid during the setup time (tosw or tosd and hold time (tOHW or tOHd. 

11) All address inputs are latched at the falling edge of CE1 (rising edge of CE2). Therefore, all the address inputs must be 
valid during tASC and tAHC· 

12) The two refresh operations, auto refresh and self refresh, are defined by the RFSH pulse width under the condition 
CE1 = V1H or CE2 = V1L. 

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

The timing parameter tFRS must be met for proper device operation under the following conditions: 
• after self refresh 
• if RFSH = "L" after power-up 

13) The timings, teE (min.) and teE (max.) must be met for proper device operation. 

rn 

CE2 

VIH_~ V1L -

VIH_ 

V1L -
CE2 

VIH_~ VIL -

VIH_ 

Vll-

14) The timings, ~:m~i ~~t be met ~e:rnng ~~~~~own oolow. 

~ ~ 
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TC518128AP/ASP/AF/AFW-80/10/12 
TC518128APUASPUAFUAFWUAFTL-80/10/12 

Timing Waveforms 

Read Cycle 

eE2 

Static RAM 

VIH -

~ Vil -.----------------+4----~~----------------~~---------+---------------
VIH -

RIW Vil --________ ....-.J 

VOH­
V01-V08VOL_-------------+4----~----------~ DATA·OUT 

VIH -
~VIL -~ ______ ~~ ______ ~~ ______________________________ ~ ____________ ___ 

Write Cycle 1 COE Fixed High) 

-tOos loOH 

;T tWCH 1\ tcwl I ..... 

~ 
tWD ,.., 

" • tosw tOHW 
toHC tosc ..... 

DATA-IN 

tRHC. 
'tFP 

~FO tFRS I 

". 7 tFP r\. 1\ 
~:.HorL 

Note: The device can be operated by cycling CE1 (or CE2) only provided that CE2 (or CE1) is connected to V1H (or VIl). 
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Static RAM 
TC518128AP/ASP/AF/AFW-80/10/12 

TC518128APUASPUAFUAFWUAFTL-80/10112 

Write Cycle 2 COE Clocked) 

eE2 

VIH -
~ VIL -~ ________________________ ~ ____________ -L+-________________________ ~ ____ ~~ ____________ ~ __________________________ _ 

VIH -
R/W VIL -~ ____________ ~~ ____ ~ ______________ ~ ____ ~~ ____ ~~~ ____ ~~ ____________ ++ ______________________ ___ 

V IH ---------------------------.J.4----------------~-----+~-:--'O DI~ T )11._1 N r N 
VIL - l\--....----~~_=__------------_:__=_JI 

V01-VOS 

LOUT VO
H ------------------------+-+--------~ 

VOL-

VIH -
~VIL -~ ____________ ~~ ________________ ~~ ______________________________________________________ -L ________________ ~ ____ __ 

Write Cycle 3 COE Fixed Low) 

~ ~:~=~----------------------~-------------------------------------------------------------------i~--------------------
VIH -

R/W 
VIL -~------------~~----~----------------------~~----~~--------~~-------i~------------------------

~N VIH -----------4-4--------+---<1 
1 VIL - 1'--":"""""'...Ij:;.....-----------------:---:'~ 

V01-VOS 
LOUT VOH-____________ ~+-~ 

VOL-

VIH-~-------------J~~~~~~----------------------------------------------~~~~===-~~----
~VIL-~ ______ ~~======~~ _____________________ ~~ _________ ~ ______ ~~ ___ __ 

~:HorL 

Note: The device can be operated by cycling CE1 (or CE2) only provided that CE2 (or CE1) is connected to V1H (or VIIJ. 
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TC518128AP/ASP/AF/AFW-80/10/12 
TC518128APUASPUAFUAFWUAFTL-80/10/12 

Read Modify Write Cycle 

eE2 

VIH 
AO- A16 VIL 

VIH -

Static RAM 

M 
VIL -~ ____ ~ ______ ~ __ ~~--------__ ~----------____ -----++-------------__ 
VIH -
VIL - _______ ..J 

VIH -r N VIL _--------+-+--+-I-.-----+--+-:~~~ 
V01-V08 ~ ______ ~~-J 

L VoH -
OUT VOL---------------~--~----~ 

~~~~~--IJ 

VIH-~--~==~~~==~==~---~--------------~~~==~---
~VIL -~ ___ -L~================~~~ ________________ ~_~~ _____ _ 

CE Only Refresh 

eE2 

VIH 
AO- A8 

VIL ADDRESS 

M 
VIH -

VIL -

VIH -
RIW 

VIL -

VOH-· 
V01-V08VOL_--------------~------------------ OPEN 

VIH -
RR'R VIL _ 

~---------~~---~---~---------------------------------------~~~~~------
Note: A9 - A16 = V1H or V1L ~:HorL 

Note: The device can be operated by cycling CE1 (or CE2) only provided that CE2 (or CE1) is connected to V1H (or VIJ. 
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Static RAM 

Auto Refresh 

VIH-m 
VIL-

VIH_ 
CE2 

VIL-

or 

m VIH_ 

V IL-

VIH_ 
CE2 

V IL-

1mH 
VIH_ 

VIL-

VOt-vos VOH_ 
VoL- ----------------------------------

Note: OE, RIW, AD - A 16 = V1H or V1L 

Self Refresh 

VIH-m 
VIL-

VIH_ 
CE2 

V IL-

or 

at 
VIH_ 

VIL-

VIH_ 
CE2 

V IL -

mH 
VIH_ 

VIL-

VOH_ V01-VOS ------__________________________ __ 
VOL-

Note: OE, RIW, AD - A 16 = V1H or V1L 

OPEN 

OPEN 

TC518128AP/ASP/AF/AFW-80/10/12 
TC518128APU ASPUAFUAFWU AFTL-8011 0/12 

~:HorL 

~:HorL 
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Static RAM 

Notes 
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TOSHIBA 

TC5I8I28APLI AFLI AFWL-80LV II0LV I I2LV 
TC5I8I28AF1L-80LV II0LV 1I2LV 

SILICON GATE CMOS 

131,072 WORD x 8 BIT CMOS PSEUDO STATIC RAM 

Description 
The TC518128A-LV is a 1 M bit high speed CMOS pseudo static RAM organized as 131,072 words by 8 bits. The TC518128A-LV 
utilizes a one transistor dynamic memory cell with CMOS peripheral circuitry to provide high capacity, high speed and low power 
storage. The TC518128A-LV operates from a single power supply of 3.135 - 5.5V. Refreshing is supported by a refresh (RFSro input 
which enables two types of refreshing - auto refresh and self refresh. The TC518128A-LV features a static RAM-like interface with a 
write cycle in which the input data is written into the memory cell at the rising edge of RNV thus simplifying the microprocessor 
interface. 

The TC518128A is pin-compatible with the 1 M bit CMOS static RAM JEDEC standard and is available in a 32-pin, 0.6 inch width 
plastic DIP, a small outline plastic flat package, and a 32-pin thin small outline plastic package (forward type). 

Features 

• Organization: 131,072 words x 8 bits 

• Low voltage operation: 3.135V - 5.5V 

• Data retention supply voltage: 3.0V - 5.5V 

• Fast access time 

TC518128A-LV Family 

-80 -10 -12 

tCEA CE Access Time 80ns 100ns 120ns 

tOEA OE Access Time 35ns 40ns 50ns 

tRC Cycle Time 130ns 160ns 190ns 

Power Dissipation 385mW 330mW 275mW 

Self Refresh Current 
1 5.5V 200~ 

1 3.OV 100~ 

• Auto refresh is supported by an internal refresh address 
counter 

• Self refresh is supported by an internal timer 

• Inputs and outputs TIL compatible 

• Refresh: 512 refresh cycles/8ms 

• Auto refresh power down feature 

• Pin compatible: 1 M SRAM (JEDEC) 

• Package 
- TC518128APL: DIP32-P-600 
- TC518128AFL: SOP32-P-450 
- TC518128AFWL: SOP32-P-525 
- TC518128AFTL: TSOP32-P-0820 

(TSOP) 

PIN NO. 1 2 3 4 5 6 7 

PIN NAME A11 Ag As A13 R/W CE2 A1S 

PIN NO. 17 18 19 20 21 22 23 

PIN NAME A3 A2 A1 Ao 1/01 1/02 1/03 

Pin Connection (Top View) 

RFsH 
A16 
A14 
A12 
A7 
A6 
AS 
A4 
A3 
A2 
Al 
AO 

1101 
1102 
1/03 

GND 

Voo 
A1S 
CE2 
RfIN 
A13 
A8 
A9 
All 
OE 
!.!9 
CEl 
1108 
1107 
1106 
IIOS 
1104 

:~I~O ____ JI __ ~[ 
res l8128AFTL ( Forward) 

rC518128APL f AFL I AFWL 

Pin Names 

AO - A16 Address Inputs 

R/W Read/Write Control Input 

OE Output Enable Input 

RFSH Refresh Input 

CE1, CE2 Chip Enable Inputs 

1/01 -1/08 Data InputslOutputs 

Voo Power 

GND Ground 

8 9 10 11 12 13 14 15 16 

Voo RFSH A16 A14 A12 A7 A6 As A4 

24 25 26 27 28 29 30 31 32 

GND 1/04 1/05 1/06 1/07 1/08 CE1 A10 OE 
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TC518128APUAFUAFWUAFTL-80LVl10LVl12LV Static RAM 

Block Diagram 

ROW 
ADDRESS 
BUFFER (9) 

OEo---+--Q 

R/Wo---Q 

Operating Mode 

MODE 

Read 
Write 
CE only Refresh 

Auto/Self Refresh 
Auto/Self Refresh 

Standby 
Standby 

H = High level input (VI H) 
L = Low level input (VIJ 
* = VIH orVIL 

CE1 

L 
L 
L 

H 
* 

H 
* 

CE2 

H 
H 
H 

* 
L 

* 
L 

MEMORY 
ARRAY 

512)( 256 x8 

OE R/W 

L H 
* L 
H H 

* * 
* * 

* * 
* * 

RFSH 

* 
* 
* 

L 
L 

H 
H 

AO - A16 

V* 
V* 
V* 

* 
* 

* 
* 

1/01 
S 

1/08 

1/01 - 8 

OUT 
IN 
HZ 

HZ 
HZ 

HZ 
HZ 

V* = At the falling edge of CE1 (CE2 = H) or the rising edge of CE2 (CE1 = L), all address inputs are latched. At all other times, the address inputs are "*". 
HZ = High impedance 

Maximum Ratings 

SYMBOL ITEM RATING UNIT NOTES 

V1N Input Voltage -1.0 -7.0 V 

VOUT Output Voltage -1.0 - 7.0 V 

Voo Power Supply Voltage -1.0 -7.0 V 

TOPR Operating Temperature 0-70 °C 
1 

TSTRG Storage Temperature -55 - 150 °C 

TSOLOER Soldering Temperature • Time 260· 10 °C· sec 

Po Power Dissipation 600 mW 

lOUT Short Circuit Output Current 50 mA 
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Static RAM TC518128APUAFUAFWUAFTL-80LVl1 OL Vl12LV 

DC Recommended Operating Conditions 

SYMBOL PARAMETER MIN. TYP. MAX. UNIT NOTES 

Voo Power Supply Voltage 4.5 5.0 5.5 V 

V'H Input High Voltage 2.4 - Voo + 1.0 V 2 

V'L Input Low Voltage -1.0 - 0.8 V 

DC Characteristics (Ta = 0 - 700C, Voo = 5V±10%) 

SYMBOL PARAMETER MIN. TYP. MAX. UNIT 

80ns version - 50 70 

1000 
Operating Current (Average) 

100ns version - 40 60 mA GET, CE2, Address cycling: tRc = tRC min. 
120ns version - 35 50 

100S1 
Standby Current - - 1 mA 
GET = V'H or CE2 = V'L, RFSH = V'H 

Standby Current 

100S2 CEl = Voo - 0.2V or CE2 = 0.2V, - 100 200 J.IA 
RFSH = Voo - 0.2V 

Self Refresh Current (Average) 

100F1 CE1 = V'H or CE2 = V'L' - - 1 mA 

RFSH = V'L 

Self Refresh Current (Average) 

100F2 CE1 = Voo - 0.2V or CE2 = 0.2V, - 100 200 J.IA 
RFSH = 0.2V 

100F3 
Auto Refresh Current (Average) - - 2 mA 
RFSH cycling: tFC = tFC min 

80ns version - 50 70 

100F4 
CE only Refresh Current (Average) 

1 OOns version - 40 60 mA 
CE1, CE2, Address cycling: tRC = tRc min. 

120ns version - 35 50 

I'(L) 
Input Leakage Current 

- - ±10 J.IA OV ::; V'N ::; Voo, All other Inputs not under test = OV 

Output Leakage Current 

10(L) Output Disabled (CE1 = V'H or CE2 = V'L or OE = V'H or RIW = V,d, - - ±10 jJA 
OV::; VOUT ::; Voo 

VOH 
Output High Level 

2.4 - - V 
10H = -5mA 

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

Note: For 'OOS1 and 'OOF1 with CE1 = V,H (CE2 = V,u, the specified limits are guaranteed under the condition CE2 = V,H or CE2 = V,L 
(CE1 =V,H or CE1 = V,U. 

NOTES 

3,4 

3 

For IOOS2 and IOOF2 with CE1 ~ Voo - 0.2V (CE2 ~ 0.2V), the specified limits are guaranteed under the condition CE2 ~ VOO - 0.2V or CE2 ~ 0.2V 
(CE1 ~ VOO - 0.2V or CE1 ~ 0.2V). 

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

SYMBOL PARAMETER MIN. MAX. UNIT 

C'1 Input Capacitance (AO - A16) - 5 

C'2 Input Capacitance (CE1, CE2, CE, RIW, RFSH) - 7 pF 

C'O Input/Output Capacitance - 7 

*This parameter is periodically sampled and is not 100% tested. 
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TC518128APUAFUAFWUAFTL-80LVl10LVl12LV Static RAM 

AC Characteristics (Ta = 0 - 700C, VDD = 5V±10%) (Notes: 5, 6, 7, 8) 

·80 ·10 ·12 
SYMBOL PARAMETER UNIT NOTES 

MIN. MAX. MIN. MAX. MIN. MAX. 

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

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

tCE CE Pulse Width 80 10,000 100 10,000 120 10,000 13 
-

tp CE Precharge Time 40 - 50 - 60 -
,...--

tCEA CE Access Time - 80 - 100 - 120 
-

tOEA OE Access Time - 35 - 40 - 50 
....----

tCLZ CE to Output in Low ·Z 30 - 30 - 30 -
I---

toLZ OE to Output in Low ·Z 0 - 0 - 0 -
-

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

tCHZ Chip Disable to Output in High-Z 0 25 0 30 0 35 9 -
tOHZ OE Disable to Output in High-Z 0 25 0 30 0 35 9 

c---
tWHZ Write Enable to Output in High-Z 0 25 0 30 0 35 9 

OE Output Disable Setup Time 
I---

toos 0 - 0 - 0 -
c---

toOH OE Output Disable Hold Time 10 - 10 - 10 -
I---

tRCS Read Command Setup Time 0 - 0 - 0 -
I---

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

twp Write Pulse Width 60 - 70 - 85 -
f-------;... 

tWCH Write Command Hold Time 60 10,000 70 10,000 85 10,000 
I---

tCWL Write Command to CE Lead Time 60 10,000 70 10,000 85 10,000 
f---'--

tosw Data Setup Time from RIW 30 - 35 - 45 - 10 
I---

tosc Data Setup Time from CE 30 - 35 - 45 - 10 
I---

tOHW Data Hold Time from RIW 0 - 0 - 0 - 10 
I---

tOHC Data Hold Time from CE 0 - 0 - 0 - 10 
r----

tAse Address Setup Time 0 - 0 - 0 - 11 
I---

tAHC Address Hold Time 20 - 25 - 30 - 11 

RFSH Command Hold Time 
r----

tRHC 15 . - 15 - 15 -
r----

tFC Auto Refresh Cycle Time 130 - 160 - 190 -
RFSH Delay Time from CE 

I---
tRFO 40 - 50 - 60 -

I---
tFAP RFSH Pulse Width (Auto Refresh) 30 8,000 30 8,000 30 8,000 12 

RFSH Precharge Time 
r----

tFP 30 - 30 - 30 - 12 
I---

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

CE Delay Time from RFSH (Self Refresh) 
I---

tFRS 160 - 190 - 225 - 12 

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

tT Transition Time (Rise and Fall) 3 50 3 50 3 50 
I---

tCES CE2 Low Setup Time 5 - 5 - 5 - ns 14 
I---

tCEH CE2 Low Hold Time 5 - 5 - 5 - 14 
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Static RAM TC518128APUAFUAFWUAFTL-80L Vl1 OL Vl12LV 

3.3V Operation 

DC Recommended Operating Conditions 

SYMBOL PARAMETER MIN. TYP. MAX. UNIT NOTES 

Voo Power Supply Voltage 3.135 3.3 3.465 V 

V1H Input High Voltage Voo - 0.2V - Voo + 1.0V V 2 

V1L Input Low Voltage -0.5 - 0.2 V 

DC Characteristics (Ta = 0 - 70°C, Voo = 3.3V±5%) 

SYMBOL PARAMETER MIN. TYP. MAX. UNIT NOTES 

1000 
Operating Current (Average) - 15 20 mA 3,4 
CE1, CE2, Address cycling: tRG = tRG min. 

100S2 Standby Current - 50 100 IJA 

100F2 Self Refresh Current (Average) - 50 100 IJA 

100F3 
Auto Refresh Current (Average) - - 2 mA 
RFSH cycling: tFG = tFG min 

100F4 
CE only Refresh Current (Average) - 15 20 mA 3 
CE1, CE2, Address cycling: tRG = tRG min. 

II(L) 
Input Leakage Current - - ±10 IJA OV ::;: V1N ::;: Voo, All other Inputs not under test = OV 

10(L) 
Output Leakage Current - - ±10 IJA Output Disable, OV::;: VOUT ::;: Voo 

10H = -1mA 2.4 - -
VOH Output High Level V 

10H = -1 OOIJA VOD - 0.2V - -
10L = 2.1mA - - 0.4 

VOL Output Low Level V 
10L = 100JlA - - 0.2 
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TC518128APUAFUAFWUAFTL-80LVl10LVl12LV Static RAM 

AC Characteristics (Ta = 0 - 70°C, Voo = 3.3V±5%) (Notes: 5, 6, 8) 

SYMBOL PARAMETER 

tAC Random Read, Write Cycle Time 

tAMW Read Modify Write Cycle Time 

tCE CE Pulse Width 

tp CE Precharge Time 

tCEA CE Access Time 

toEA OE Access Time 

tCLZ CE to Output in Low -Z 

toLZ OE to Output in Low -Z 

tWLZ Output Active from End of Write 

tCHZ Chip Disable to Output in High-Z 

toHz OE. Disable to Output in High-Z 

tWHZ Write Enable to Output in High-Z 

toos OE Output Disable Setup Time 

toOH OE Output Disable Hold Time 

tAcs Read Command Setup Time 

tACH Read Command Hold Time 

twp Write Pulse Width 

tWCH Write Command Hold Time 

tCWL Write Command to CE Lead Time 

tosw Data Setup Time from RIW 

tosc Data Setup Time from CE 

tOHW Data Hold Time from RIW 

tOHC Data Hold Time from CE 

tASC Address Setup Time 

tAHC Address Hold Time 

tAHC RFSH Command Hold Time 

tFC Auto Refresh Cycle Time 

tAFO RFSH Delay Time from CE 

tFAP RFSH Pulse Width (Auto Refresh) 

tFP RFSH Precharge Time 

tFAS RFSH Pulse Width (Self Refresh) 

tFAS CE Delay Time from RFSH (Self Refresh) 

tAEF Refresh Period (512 cycles, AO - A8) 

tT Transition Time (Rise and Fall) 

tCES CE2 Low Setup Time 

tCEH CE2 Low Hold Time 

Timing Reference Levels: 
Input Reference Levels: 1 .5V11 .5V 
Output Reference Levels: 1 .5V11 .5V 

MIN. MAX. UNIT 

300 -
405 -

200 10,000 

90 -
- 200 

- 80 

40 -

5 -
5 -
0 50 

0 50 

0 50 

0 -
10 -
0 -
0 -

ns 
100 -
100 10,000 

100 10,000 

50 -
50 -

0 -
0 -

0 -

35 -

15 -

300 -

90 -
50 8,000 

50 -

8,000 -

300 -

- 8 ms 

3 50 

10 - ns 

10 -

NOTES 
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9 
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9 
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10 
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10 
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10 
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10 
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11 
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11 
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12 
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12 
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12 
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12 

r----
14 
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14 
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Static RAM TC518128APUAFUAFWUAFTL-80L Vl1 OLVI12LV 

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

2) All voltages are referenced to GND. 

3) 1000 and 100F4 depend on the cycle time. 

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

5) An initial pause of 100llS with high CE1 or low CE2 is required after power-up before proper device operation is achieved. 

6) AC measurements assume tr = 5ns. 

7) Timing reference levels 
Input Levels 

Input Reference Levels 

Output Reference Levels 

V1H = 2.6V 
V1L = 0.6V 

V1H = 2.4V 
V1L = 0.8V 

VOH = 2.2V 
VOL = 0.8V 

INPUT 
2.6V 

O.6V 

OUTPUT 

INPUT REFERENCE 
LEVEL 

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

2.2V 

OUTPUT REFERENCE 
LEVEL 

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) For write cycles, the input data is latched at the earlier of RIW or CE1 rising edge (CE2 falling edge). Therefore, the input 
data must be valid during the setup time (tosw or tosd and hold time (tOHW or tDHd· 

11) All address inputs are latched at the falling edge of CE1 (rising edge of CE2). Therefore, all the address inputs must be valid 
during tAsc and tAHC' 

12) The two refresh operations, auto refresh and self refresh, are defined by the RFSH pulse width under the condition 
CE1 = V1H or CE2 = V1L. 

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

The timing parameter tFRS must be met for proper device operation under the following conditions: 
• after self refresh 
• if RFSH = "L" after power-up 

13) The timings, teE (min.) and tCE (max.) must be met for proper device operation. 

eE2 

VIH_~ V1L -

VIH_ 
VIL -

m 

eE2 

VIL - . 
VIH_=k 

VIH_ 
VIL -

14) The timings, teES (min.) and tCEH (min.) must be met when using CE1 and CE2 as shown below. 

rn ~:~=~ 
VIH_ 

eE2 VIL-

taM 
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TC518128APUAFUAFWUAFTL-80L Vl1 OL Vl12LV Static RAM 

Data Retention Characteristics (Ta = 0 - 70°C) 

SYMBOL PARAMETER MIN. TYP. MAX. UNIT 

VOH Data Retention Supply Voltage 3.0 - 5.5 V 

I VOH = 3.0V - 40 100 
IOOF2 Self Refresh Current 

I VOH = 5.5V 
!lA - 100 200 

tR Recovery Time 5 - - ms 

-The falling slope of Voo must be more than 50ms for proper device operation (20msN) . 

Voo 
4.SV 

VOO 
VOH 

• 
---------~ 

I{ 

~-----------------J ~----------_._-_._._---- ._._.-._.-.---
GND 

DATA RETENTION MODE 

VIH 

RFS'H 

tRFD. I (SELF REFRESH) I t~R~ 

~ Onsmin. tR ~ 
:iiiO.2V 

GND 

n 
l;Voo - O.2V n 

J 

-------1 ,-------
CE2 l; Voo - O.2V or CE2 :iii O.2V 

or 

\ V 
-------~ r--- /j ~-------\ :iiiO.2V 

GND 

rn ~ Voo - O.2V or m s O.2V 

Notes: OE, RIW, AO - A 16 = V1H or V1L 

IOOF1 is applicable when RFSH = V1L (max.), CE1 = V1H (min.), CE2 = V1L (max.). 
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Static RAM TC518128APU AFU AFWU AFTL-80L Vl1 OLVI12LV 

Timing Waveforms 

Read Cycle 

eE2 

VIM -

M VIL-

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

VIM -
R/W VIL - _____ _ 

toMZ 

VOM-
1101-1108 VOL _--------+-+----+-------< DATA-OUT 

VIM -

~VIL-
~--------~------~~-----------------------------~----~--------

Write Cycle 1 (OE Fixed High) 

C5E 
VIM -

VIL -

VIM -
R/W 

VIL -

tosc : tOHC 

VIM -
1/01-1/08 V

1L 
_--------++----------<1 

~-----------~------~ 
DATA·IN 

VIM -

~VIL -
~------~~----~~----------------~=-------~----~--------~:HorL 

Note: The device can be operated by cycling CE1 (or CE2) only provided that CE2 (or CE1) is connected to V1H (or V1L). 
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TC518128APUAFUAFWUAFTL-80L Vl1 OL Vl12LV Static RAM 

Write Cycle 2 (OE Clocked) 

aT 

eE2 

VIH -
~ Vil -~ ____________ ~ ______ ~~ __________ ~ ____ ~ ______ ~~ ____________ __ 

VIH -

Vil -~--------L---~--------4---~~--~~~--_+~~-----++---------------

VIH --------------~-------+---+----(J [)AT 
Vil - -rr--.,..-...J!:=4,.~----~:--_7r 

II01-V08 
L VOH-

OUT VOl--------------~---~ 

VIH -
~Vll -~ ______ ~~==~====~~ __________________________________ ~~ ______ ~~ ___ _ 

Write Cycle 3 (OE Fixed Low) 

V1H -

~ Vil -~ __________ ~--------------------------------_++_------------
VIH -

Vil -~ _______ L_ __ ~-----------~~--~~~--__ ~~----_++_------------

VIH --------------4-I------------+----<lIDA r N 
Vil - i\-....,.-.1;:------~~tr 

1101-1108 
LOUT VOH-____________ +-+ ___ ~ 

VOl-

VIH -

~Vll -~ ______ _L~======~~ ___________________ ~:; _______ -L~~ __ ~~ ___ _ 
~:HorL 

Note: The device can be operated by cycling CE1 (or CE2) only provided that CE2 (or CE1) is connected to VrH (or VrJ. 
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Static RAM TC518128APUAFUAFWUAFTL-80LVl10LVl12LV 

Read Modify Write Cycle 

'OI 
VIH -

V 1L -

VIH -
FVW 

VIL -

r N ~:~ =--------+-+---+-+-~-----+---+.,._--<J 
-----+~-

1/01-1/08 
L VOH-

OUT VOL----------------------~~----+-----~ 

VIH-~--~==~~~==~~~~--~------------------~~~~~=-----­

RFSH
VIL -~------~~========~========~~----------------~~--~~-------

CE Only Refresh 

en VIH -

CE2 

VIH 
AO- A8 V 1L 

M 
VIM -

VIL -

VIH -
RJW V 1L -

VOH-
1/01-1/08 VoL -

tFRS 

VIH -

~VIL-
Note: A9 - A16 = V1H or V1L ~:HorL 

Note: The device can be operated by cycling CE1 (or CE2) only provided that CE2 (or CE1) is connected to V1H (or V1U' 
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TC518128APUAFUAFWUAFTL-80LVl10LVI12LV Static RAM 

Auto Refresh 

VIH-
rn 

VIL-

VIH_ 
CE2 

VIL-

or 

rn VIH_ 

V1L-

VIH_ 
CE2 

V IL-

1mH 
VIH_ 

VIL-

1101-1108 VOH_ 

VoL- ---------------------------------- OPEN 

Note: OE, RIW, AD - A 16 = V1H or V1L ~:HorL 

Self Refresh 

VIH-
rn 

V IL -

VIH_ 
eE2 

VIL-

or 

rn 
VIH_ 

V1L-

VIH_ 
eE2 

V IL -

1mH 
VIH_ 

V 1L-

VOH_ 

1101-1108 ------------------------------ OPEN 
VOL-

Note: OE, RIW, AD - A 16 = V1H or V1L ~:HorL 
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Static RAM TC518128APUAFUAFWUAFTL-80L Vl1 OL Vl12LV 

IpPF? Vpp Characteristics 

(pA) 

Typ. 

100 

50 

o~ ______ ~ ________ ~ ________ ~ ________ ~_ 

2 3 4 5 6 (V) 
Voo 

IpPF' Temp. Characteristics 

(pA) 

Typ. VDD= 3V 

80 

60 

40 

20L-__ ~~ ______ ~ ______ ---________ ~ __ ---__ _ 

o 25 70 
Ta 
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TC518128APUAFUAFWUAFTL-80LVl10LVl12LV Static RAM 

Battery Backup Application Example 

2SA1015 
Voo 

Zo 
3.9V 

*1 : Ceramic condenser 
*2: Tantalum condenser 

Oi 
10000 

±~te1 Nicd 
X3 
3.6V 

1 

Voo 

GNO 

(A large bypass condenser is preferable to absorb noise when the power supply is switched.) 

-1 + -2 
10,uF 
-47,uF 

0.1,uF 

This circuit does not have memory protection. Therefore, rapid turnoff of the power supply must be avoided. Enter the Self 
Refresh mode before changing to the battery backup power supply. 
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TOSHIBA 

TC518128BPL/BSPL/BFL/BFWL/BFIL-70/00/10 
TC518128BPL/BSPL/BFL/BFWL/BFIlr70L/OOL/I0L 

SILICON GATE CMOS 

131,072 WORD x 8 BIT CMOS PSEUDO STATIC RAM 

Description 
The TC518128B is a 1 M bit high speed CMOS pseudo static RAM organized as 131,072 words by 8 bits. The TC518128B utilizes 
a one transistor dynamic memory cell with CMOS peripheral circuitry to provide high capacity, high speed and low power storage. The 
TC518128B operates from a single 5V power supply. Refreshing is supported by a refresh (RFSH) input which enables two types of 
refreshing - auto refresh and self refresh. The TC5181288 features a static RAM-like interface with a write cycle in which the input 
data is written into the memory cell at the rising edge of RIW thus simplifying the microprocessor interface. 

The TC5181288 is pin-compatible with the 1 M bit CMOS static RAM JEDEC standard and is available in a 32-pin, 0.6 inch and 
0.3 inch width plastic DIP, a small outline plastic flat package, and a 32-pin thin small outline plastic package (forward type). 

Features Pin Connection (Top View) 

• Organization: 131,072 words x 8 bits 

• Single 5V power supply 

• Fast access time 

TC518128B Family 

RFSH ~~~ A16 

'11
0 

13~ A14 eE2 
A12 RIW 

A7 All 
A6 AS 16 17 

-70 -80 -10 AS A9 TCS18128BFTL(FonNa rd) 
tCEA CE Access Time 70ns 80ns 100ns 

tOEA OE Access Time 25ns 30ns 40ns 

tRc Cycle Time 115ns 130ns 160ns 

Power Dissipation 385mW 330mW 275mW 

Self Refresh Current 
200~ (L version) 
50~ (LL version) 

• Auto refresh is supported by an internal refresh address 
counter 

• Self refresh is supported by an internal timer 

• Inputs and outputs TIL compatible 

• Refresh: 512 refresh cycles/8ms 

• Auto refresh power down feature 

• Pin compatible: 1 M SRAM (JEDEC) 

• Package 
- TC518128BPL 
- TC518128BFL 
- TC518128BSPL 
- TC518128BFWL 
- TC518128BFTL 

(TSOP) 

PIN NO. 1 2 

PIN NAME A11 Ag 

PIN NO. 17 18 

PIN NAME A3 A2 

: DIP32-P-600 
: SOP32-P-450 
: DIP32-P-300 
: SOP32-P-525 
: TSOP32-P-0820 

3 4 5 

As A13 RIW 

19 20 21 

A1 Ao 1/01 

6 7 

CE2 A1S 

22 23 

1/02 1/03 

A4 All 
A3 OE 
A2 A.UJ 
A1 eEl 
AO 1/08 

1101 1107 
1102 1106 
1103 1105 

GNO .1104 

TC518128BPL/BFL/BSPL/BFVVL 

Pin Names 

AO - A16 Address Inputs 

RIW ReadlWrite Control Input 

OE Output Enable Input 

RFSH Refresh Input 

CE1, CE2 Chip Enable Inputs 

1/01 - 1/08 Data InputslOutputs 

Voo Power 

GND Ground 

8 9 10 11 12 13 

Voo RFSH A16 A14 A12 A7 

24 25 26 27 28 29 

GND 1/04 1/05 1/06 1/07 1/08 

TOSHIBA AMERICA ELECTRONIC COMPONENTS, INC. 

14 15 16 

A6 As A4 

30 31 32 

CE1 A10 OE 

0-57 



TC518128BPUBSPUBFUBFWUBFTL-70/80/10 
TC518128BPUBSPUBFUBFWUBFTL-70U80U10L Static RAM 

Block Diagram 

m 
eE2 

PJWo---Q 

Operating Mode 

~ MODE 

Read 
Write 
CE only Refresh 

Auto/Self Refresh 
Auto/Self Refresh 

Standby 
Standby 

H = High level input (VI H) 
L = Low level input (VIJ 
• = VIH orVIL 

CE1 CE2 

L H 
L H 
L H 

H * 
* L 

H * 
* L 

MEMORY 
ARRAY 

512x256x8 

OE R/W 

L H 
* L 
H H 

* * 
* * 

* * 
* * 

RFSH 

* 
* 
* 

L 
L 

H 
H 

AO -A16 1/01- 8 

V* OUT 
V* IN 
V* HZ 

* HZ 
* HZ 

* HZ 
* HZ 

V· = At the falling edge of CE1 (CE2 = H) or the rising edge of CE2 (CE1 = L), all address inputs are latched. At all other times, the address inputs are u*". 

HZ = High impedance 

Maximum Ratings 

SYMBOL ITEM RATING UNIT NOTES 

V 1N Input Voltage -1.0 - 7.0 V 

VOUT Output Voltage -1.0 - 7.0 V 

Voo Power Supply Voltage -1.0 - 7.0 V 

TOPR Operating Temperature 0-70 °C 
1 

TSTRG Storage Temperature -55 - 150 °C 

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

Po Power Dissipation 600 mW 

lOUT Short Circuit Output Current 50 mA 
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TC518128BPUBSPUBFUBFWUBFTL-70/80/10 
Static RAM TC518128BPUBSPUBFUBFWUBFTL-70U80U10L 

DC Recommended Operating Conditions 

SYMBOL PARAMETER MIN. TYP. MAX. UNIT NOTES 

Voo Power Supply Voltage 4.5 5.0 5.5 V 

VIH Input High Voltage 2.4 - Voo + 1.0 V 2 

VIL Input Low Voltage -1.0 - O.S V 

DC Characteristics (Ta = 0 - 700C, Voo = 5V±10%) 

SYMBOL PARAMETER MIN. TYP. MAX. UNIT 

70ns version - 50 70 

1000 
Operating Current (Average) 

SOns version - 40 60 mA 
CE1, CE2, Address cycling: tAc = tAC min. 

100ns version - 35 50 

100S1 
Standby Current 

- - 1 mA 
CE1 = VIH or CE2 = VIL, RFSH = VIH 

Standby Current L version - 100 200 ~ 
100S2 CE1 = Voo - 0.2V or CE2 = 0.2V, 

LL version 35 50 j..LA RFSH = Voo - 0.2V -

Self Refresh Current (Average) 

100F1 CE1 = VIH or CE2 = VIL, - - 1 mA 
RFSH = VIL 

Self Refresh Current (Average) L version - 100 200 ~ 
100F2 CE1 = Voo - 0.2V or CE2 = 0.2V, 

LL version 35 50 ~ RFSH = 0.2V -

100F3 
Auto Refresh Current (Average) 

- - 2 mA 
RFSH cycling: tFC = tFc min 

70ns version - 50 70 

100F4 
CE only Refresh Current (Average) 

SOns version - 40 60 mA 
CE1, CE2, Address cycling: tAC = tAC min. 

100ns version - 35 50 

II(L) 
Input Leakage Current 

- - ±10 ~ OV::; VIN ::; Voo, All other Inputs not under test = OV 

Output Leakage Current 

10(L) Output Disabled (GET = VIH or CE2 = VIL or OE = VIH or RIW = Vld, - - ±10 ~ 
OV::; VOUT ::; Voo 

VOH 
Output High Level 

2.4 - - V 
10H = -1mA 

VOL 
Output Low Level 

- - 0.4 V 
10L = 2.1mA 

Note: For IOOS1 and IOOF1 with CE1 = V1H (CE2 = VIl)' the specified limits are guaranteed under the condition CE2 = V1H or CE2 = V1L 
(CE1 =V1H or CE1 = V1U' 

NOTES 

3,4 

3 

For IOOS2 and IOOF2 with CE1 ~ Voo - 0.2V (CE2 ~ 0.2V), the specified limits are guaranteed under the condition CE2 ~ Voo - 0.2V or CE2 ~ 0.2V 
(CE1 ~ Voo - 0.2V or CE1 ~ 0.2V). 

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

SYMBOL PARAMETER MIN. MAX. UNIT 

CI1 I nput Capacitance (AO - A 16) - 5 

CI2 Input Capacitance (CET, CE2, OE, RIW, RFSH) - 7 pF 

CIO Input/Output Capacitance - 7 

*This parameter is periodically sampled and is not 100% tested. 
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TC518128BPUBSPUBFUBFWUBFTL-70/80/10 
TC518128BPL/BSPUBFUBFWUBFTL-70U80U10L Static RAM 

AC Characteristics (Ta = 0 - 70°C, Voo = 5V±10%) (Notes: 5, 6, 7, 8) 

-70 
SYMBOL PARAMETER 

MIN. MAX. MIN. 

tRC Random Read, Write Cycle Time 115 - 130 

tRMW Read Modify Write Cycle Time 160 - 180 

tCE CE Pulse Width 70 10,000 80 

tp CE Precharge Time 35 - 40 

tCEA CE Access Time - 70 -

tOEA OE Access Time - 25 -

tCLZ CE to Output in Low -Z 20 - 20 

tOLZ OE to Output in Low -Z 0 - 0 

tWLZ Output Active from End of Write 0 - 0 

tCHZ Chip Disable to Output in High-Z 0 20 0 

tOHZ OE Disable to Output in High-Z 0 20 0 

tWHZ Write Enable to Output in High-Z 0 25 0 

toos OE Output Disable Setup Time 0 - 0 

tOOH OE Output Disable Hold Time 10 - 10 

tRCS Read Command Setup Time 0 - 0 

tRCH Read Command Hold Time 0 - 0 

twp Write Pulse Width 20 - 25 

tWCH Write Command Hold Time 35 10,000 40 

tCWL Write Command to CE Lead Time 20 10,000 25 

tosw Data Setup Time from RIW 15 - 20 

tosc Data Setup Time from CE 15 - 20 

tOHW Data Hold Time from RIW 0 - 0 

tOHc Data Hold Time from CE 0 - 0 

tAsc Address Setup Time 0 - 0 

tAHC Address Hold Time 20 - 25 

tRHC RFSH Command Hold Time 15 - 15 

tFC Auto Refresh Cycle Time 115 - 130 

tRFO RFSH Delay Time from CE 35 - 40 

tFAP RFSH Pulse Width (Auto Refresh) 30 8,000 30 

tFP RFSH Precharge Time 30 - 30 

tFAS RFSH Pulse Width (Self Refresh) 8,000 - 8,000 

tFRS CE Delay Time from RFSH (Self Refresh) 160 - 160 

tREF Refresh Period (512 cycles, AD - A8) - 8 -

tT Transition Time (Rise and Fall) 3 50 3 

tCES CE2 Low Setup Time 5 - 5 

tCEH CE2 Low Hold Time 5 - 5 

-80 -10 

MAX. MIN. MAX. 

- 160 -
- 220 -

10,000 100 10,000 

- 50 -
80 - 100 

30 - 40 

- 20 -
- 0 -

- 0 -
20 0 25 

20 0 25 

25 0 30 

- 0 -
- 10 -
- 0 -

- 0 -

- 30 -

10,000 50 10,000 

10,000 30 10,000 

- 25 -

- 25 -
- 0 -

- 0 -

- 0 -

- 30 -

- 15 -

- 160 -

- 50 -

8,000 30 8,000 

- 30 -

- 8,000 -
- 190 -

8 - 8 

50 3 50 

- 5 -

- 5 -
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TC518128BPUBSPUBFUBFWUBFTL-70/80/10 
Static RAM TC518128BPUBSPUBFUBFWUBFTL-70U80U10L 

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

2) All voltages are referenced to GND. 

3) 1000 and 100F4 depend on the cycle time. 

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

5) An initial pause of 100f.,lS with high CE1 or low CE2 is required after power-up before proper device operation is achieved. 

6) AC measurements assume tT = 5ns. 

7) Timing reference levels 
Input levels 

Input Reference levels 

Output Reference levels 

V1H = 2.6V 
V1L = 0.6V 

V1H = 2.4V 
V1L = 0.8V 

VOH = 2.2V 
VOL = 0.8V 

8) Measured with a load equivalent to 1 TIL load and 1 OOpF. 

INPUT 
2.6V 

O.6V 

OUTPUT 

INPUT REFERENCE 
LEVEL 

2.2V 

OUTPUT REFERENCE 
LEVEL 

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) For write cycles, the input data is latched at the earlier of RNV or CE1 rising edge (CE2 falling edge). Therefore, the 
input data must be valid during the setup time (tosw or tosd and hold time (tOHW or tOHd. 

11) All address inputs are latched at the falling edge of CE1 (rising edge of CE2). Therefore, all the address inputs must be 
valid during tASC and tAHC' 

12) The two refresh operations, auto refresh and self refresh, are defined by the RFSH pulse width under the condition 
CE1 = V1H or CE2 = V1L. 

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

The timing parameter tFRs must be met for proper device operation under the following conditions: 
• after self refresh 
• if RFSH = "l" after power-up 

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

CE1 

CE2 

VIH_~ V1L -

VIH_ 

VIL -

m VIH_~ VIL - . 

VIH_ 

VIL -CE2 

14) The timings, ~:mii ~n~d teEH (min.) must be met Whe:'

ce

U

2

;in
g ~~: a~nd CE2 as shown below. 

CE2 VIL - VIL - . 

-~s ~ 
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TC518128BPUBSPUBFUBFWUBFTL-70/80/10 
TC518128BPUBSPUBFUBFWUBFTL-70U80U10L Static RAM 

Timing Waveforms 

Read Cycle 

eE2 

VIH -

~ VIL -:.....-------14---4=~----------''-+------r-------

VIH -
RIW 

V IL -~ ___ --J 

VOH-
V01-VOSVOL_--------44------~-------------~ DATA-OUT 

VIH -
~VIL -~ _________ ~~~_~~~ ______________________________________________________ ~ ______ ~ ______ ___ 

Write Cycle 1 (OE Fixed High) 

VIH -
V01-VOS VIL _ 

toos 

tFRS 

if 

I 

A" /~ 

I 

'J; 
I 

tRHC 

tFP ~ 

tweH 

trwl 
t .... , 

- .. / 
tose 

tosw tOHW 

DATA-IN 

't~1> 

~ :HorL 

Note: The device can be operated by cycling CE1 (or CE2) only provided that CE2 (or CE1) is connected to V1H (or VIJ. 
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TC518128BPUBSPUBFUBFWUBFTL-70/80/10 
Static RAM TC518128BPUBSPUBFUBFWUBFTL-70U80U10L 

Write Cycle 2 (OE Clocked) 

m 

eE2 

VIH -

~ V1L ------------------------____ ~------------L4------------------------~-----+~------------~---------------------------
VIH -

VIL -~ ____________ ~ ____ ~~--------~~~----~----~~~----~~~--------~--------------------------

V IH ------------------------l~------------4---------+---:--<1 [)A lOA-I N 
VIL -

Vat-vas 
LOUT VOH-____________ --l~---4~ 

VOL-

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

Write Cycle 3 (OE Fixed Low) 

rn 

eE2 

VIH 
AO- A16 V

1L 

VIH -

~ VIL -~-----~~-----------------------~~----------------
VIH -

V
IL -~---~~~~-----------~~-~~+--~~--~~----------

VIH -----------------44----------------+---<lDA r N 
VIL - 1'---.--.z;:..----------~_:_JI vat-vas 

LOUT VOH-_____________ -4-+-_~ 
VOL -

~:HorL 
Note: The device can be operated by cycling CE1 (or CE2) only provided that CE2 (or CE1) is connected to VIH(or V1l). 
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TC518128BPUBSPUBFUBFWUBFTL-70/80/10 
TC518128BPUBSPUBFUBFWUBFTL-70U80U10L Static RAM 

Read Modify Write Cycle 

m 

CE2 

VIH -

~ VIL - ______ ~----~~--~~--------~+---------~-------++---------------
VIH -
VIL - ________ _ 

VIH -
~N ---------------------H---M~-----------+--h---~ 
I VIL -V01-VOS -~ ____ ~-:-..;T 

L VOH-
OUT VOL _-----------~---+-----c: 

V1H -

~VIL -~ ___ _L~================~~~ ____________ ~ __ ~~ ______ _ 

CE Only Refresh 

m 

CE2 

VIH -

~ VIL -:-____ -:---' 

VIH -

V 1L ------.-

VOH-
V01-VOSVOL_-----------~-------------- OPEN 

VIH -

Ym VIL-
~ ............... ~ .................... ~ ................................... ----..... --.......... ~~----~ ..... ----

Note: A9 - A 16 = V1H or V1L ~:HorL 

Note: The device can be operated by cycling CE1 (or CE2) only provided that CE2 (or CE1) is connected to V1H (or V1U' 
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TC518128BPUBSPUBFUBFWUBFTL-70/80110 
Static RAM TC518128BPUBSPUBFUBFWUBFTL-70U80U10L 

Auto Refresh 

VIH-m 
V 1L-

VIH_ 
eE2 

VIL-

or 

m 
VIH_ 

V 1L-

VIH_ 
eE2 

VIL-

mH 
VIH_ 

V 1L-

1101-1108 VOH_ 
VoL- ---------------------------------- OPEN 

Note: OE, RNV, AO - A 16 = V1H or V1L ~:HorL 

Self Refresh 

V1H-
m 

V 1L-

VIH_ 
eE2 

V1L-

or 

m 
VIH_ 

V 1L-

VIH_ 
eE2 

V 1L-

mH 
VIH_ 

VIL-

VOH_ 1101-1108 ------__________________________ __ 

VOL-
OPEN 

Note: OE, RNV, AO - A 16 = V1H or V1L ~:HorL 
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Static RAM 

Notes 
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TOSHIBA 

TC518 l28BPL/BFL/BFWL/BFIL-70V /80V /lOV 
SILICON GATE CMOS 

131,072 WORD x 8 BIT CMOS PSEUDO STATIC RAM 

Description 
The TC518128B-V is a 1 M bit high speed CMOS pseudo static RAM organized as 131,072 words by 8 bits. The TC518128B-V 
utilizes a one transistor dynamic memory cell with CMOS peripheral circuitry to provide high capacity, high speed and low power 
storage. The TC518128B-Voperates from a single power supply of 2.7 - 5.5V. Refreshing is supported by a refresh (RFS~ input 
which enables two types of refreshing - auto refresh and self refresh. The TC518128B-V features a static RAM-like interface with a 
write cycle in which the input data is written into the memory cell at the rising edge of RMI thus simplifying the microprocessor 
interface. 

The TC518128B-V is pin-compatible with the 1 M bit CMOS static RAM JEDEC standard and is available in a 32-pin, 0.6 inch 
width plastic DIP, a small outline plastic flat package, and a 32-pin thin small outline plastic package (forward type). 

Features Pin Connection (Top View) 
• Organization: 131,072 words x 8 bits 

• Low voltage operation 2.7V - 5.5V 

• Data retention supply voltage: 2.7V - 5.5V 

• Fast access time 

TC518128B-V Family 

FsH ~~~ A16 'liO 13

: 

A14 CE2 
A12 RIW 

A7 A13 
A6 A8 16 17 
AS A9 TC518128BFTL ( Forward) 

-70 -80 -10 A4 All 
A3 OE 

tCEA CE Access Time 70ns SOns 100ns 

tOEA OE Access Time 25ns 30ns 40ns 

A2 AlP 
Al Ce1 
AO 1108 

tRc Cycle Time 115ns 130ns 160ns 1101 1107 
1102 1106 

Power Dissipation 385mW 330mW 275mW 

Self Refresh Current 
1 5.5V 50J.lA 

1 3.OV 25J.lA 

1103 1105 
GNO 1/04 

TC518128BPL/BFL/BFVVl 

• Auto refresh is supported by an internal refresh address 
counter Pin Names 

• Self refresh is supported by an internal timer AO - A16 Address Inputs 
• Inputs and outputs TTL compatible R/W Read/Write Control Input 
• Refresh: 512 refresh cycles/8ms 

• Auto refresh power down feature 

• Pin compatible: 1 M SRAM (JEDEC) 

• Package 
- TC518128BPL: DIP32-P-600 

OE Output Enable Input 

RFSH Refresh Input 

CE1, CE2 Chip Enable Inputs 

1/01 - 1/08 Data InputslOutputs 

- TC518128BFL: SOP32-P-450 Voo Power 

- TC518128BFWL: SOP32-P-525 GND Ground 
- TC518128BFTL: TSOP32-P-0820 

(TSOP) 

PIN NO. 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 

PIN NAME A11 Ag As A13 R/W CE2 A1S Voo RFSH A16 A14 A12 A7 A6 As A4 

PIN NO. 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 

PIN NAME A3 A2 A1 Ao 1/01 1/02 1/03 GND 1/04 1/05 1/06 1/07 1/08 CE1 A10 OE 
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TC518128BPUBFUBFWUBFTL-70Vl80Vl10V 

Block Diagram 

CEl 

CE2 

Voo 

ROW 
ADDRESS 
BUFFER (9) 

OEo---+--Q 

R/Wo---oQ 

Operating Mode 

~N MODE 

Read 
Write 
CE only Refresh 

Auto/Self Refresh 
Auto/Self Refresh 

Standby 
Standby 

H = High level input (VIH) 
L = Low level input (VIU 
* = V1H orV1L 

CE1 eE2 

L H 
L H 
L H 

H * 
* L 

H * 
* L 

Static RAM 

MEMORY 
ARRAY 

512x256)(8 

OE R/W 

L H 
* L 
H H 

* * 
* * 

* * 
* * 

RFSH 

* 
* 
* 

L 
L 

H 
H 

AO - A16 

V* 
V* 
V* 

* 
* 

* 
* 

1/01 
S 

1/08 

1/01 - 8 

OUT 
IN 
HZ 

HZ 
HZ 

HZ 
HZ 

V* = At the falling edge of CE1 (CE2 = H) or the rising edge of CE2 (CE1 = L), all address inputs are latched. At all other times, the address inputs are "*". 
HZ = High impedance 

Maximum Ratings 

SYMBOL ITEM RATING. UNIT NOTES 

V IN Input Voltage -1.0 - 7.0 V 

VOUT Output Voltage . -1.0 - 7.0 V 

Voo Power Supply Voltage -1.0 -7.0 V 

TOPR Operating Temperature 0-70 °C 
1 

TSTRG Storage Temperature -55 - 150 °C 

TSOLOER Soldering Temperature • Time 260· 10 °C· sec 

Po Power Dissipation 600 mW 

lOUT Short Circuit Output Current 50 mA 
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Static RAM TC518128BPUBFUBFWUBFTL-70Vl80Vl10V 

DC Recommended Operating Conditions 

SYMBOL PARAMETER MIN. TYP. MAX. UNIT NOTES 

Voo Power Supply Voltage 4.5 5.0 5.5 V 

VIH Input High Voltage 2.4 - Voo + 1.0 V 2 

VIL Input Low Voltage -1.0 - O.B V 

DC Characteristics (Ta = 0 - 70°C, Voo = 5V±10%) 

SYMBOL PARAMETER MIN. TYP. MAX. UNIT 

70ns version - 50 70 

1000 
Operating Current (Average) 

BOns version - 40 60 mA 
CE1, CE2, Address cycling: tRC = tRc min. 

1 OOns version - 35 50 

10051 
Standby Current 

- - 1 mA 
CE1 = VIH or CE2 = VIL. RFSH = VIH 

Standby Current 

10052 CE1 = Voo - 0.2V or CE2 = 0.2V, - 35 50 J.lA 
RFSH = Voo - 0.2V 

Self Refresh Current (Average) 

IOOFl CE1 = V1H or CE2 = V1L, - - 1 mA 
RFSH = VIL 

Self Refresh Current (Average) 

IOOF2 CEt = Voo - 0.2V or CE2 = 0.2V, - 35 50 J.lA 
RFSH = 0.2V 

IOOF3 
Auto Refresh Current (Average) 

- - 2 mA 
RFSH cycling: tFC = tFC min 

70ns version - 50 70 

IOOF4 
CE only Refresh Current (Average) 

BOns version - 40 60 mA GET, CE2, Address cycling: tRc = tRc min. 
100ns version - 35 50 

II(L) 
Input Leakage Current 

- - ±10 J.lA OV ~VIN ~ Voo, All other Inputs not under test = OV 

Output Leakage Current 

10(L) Output Disabled (CE1 = VIH or CE2 = VIL or OE = VIH or RIW = Vld, - - ±10 J.lA 
OV ~ VOUT ~ Voo 

VOH 
Output High Level 

2.4 - - V 
10H = -1.0 mA 

VOL 
Output Low Level - - 0.4 V 
10L= 2.1mA 

Note: For IDDS1 and IDDF1 with CE1 = V1H (CE2 = V1U. the specified limits are guaranteed under the condition CE2 = V1H or CE2 = V1L 
(CE1 =V1H or CE1 = V1U. 

NOTES 

3,4 

3 

For IDDS2 and IDDF2 with CE1 ~ VDD - 0.2V (CE2 :s; 0.2V). the specified limits are guaranteed under the condition CE2 ~ VDD - 0.2V or CE2 :s; 0.2V 
(CE1 ~ VDD - 0.2V or CE1 :s; 0.2V). 

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

SYMBOL PARAMETER MIN. MAX. UNIT 

Cll Input Capacitance (AO - A 16) - 5 

CI2 Input Capacitance (GET, CE2, DE, RIW, RFSH) - 7 pF 

CIO InpuVOutput Capacitance - 7 

*This parameter is periodically sampled and is not 100% tested. 
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TC518128BPUBFUBFWUBFTL-70VJ80VJ10V Static RAM 

AC Characteristics (Ta = 0 - 70°C, Voo = 5V±10%) (Notes: 5, 6, 7, 8) 

-70 -80 -10 
SYMBOL PARAMETER UNIT NOTES 

MIN. MAX. MIN. MAX. MIN. MAX. 

tRC Random Read, Write Cycle Time 115 - 130 - 160 -
r----

tRMW Read Modify Write Cycle Time 160 - 180 - 220 -
I----

tCE CE Pulse Width 70 10,000 80 10,000 100 10,000 13 
r----

tp CE Precharge Time 35 - 40 - 50 -
r----

tCEA CE Access Time - 70 - 80 - 100 

C5E Access Time 
r----

tOEA - 25 - 30 - 40 
I----

tCLZ CE to Output in Low -Z 20 - 20 - 20 -
f-------

tOLZ OE to Output in Low -Z 0 - 0 - 0 -
r----

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

tCHZ Chip Disable to Output in High-Z 0 20 0 20 0 25 9 

C5E Disable to Output in High-Z 
r----

tOHZ 0 20 0 20 0 25 9 
r----

tWHZ Write Enable to Output in High-Z 0 25 0 25 0 30 9 
r----

toos OE Output Disable Setup Time 0 - 0 - 0 -
I----

tOOH OE Output Disable Hold Time 10 - 10 - 10 -
r----

tRCS Read Command Setup Time 0 - 0 - 0 -
r----

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

twp Write Pulse Width 20 - 25 - 30 -
r----

tWCH Write Command Hold Time 35 10,000 40 10,000 50 10,000 
r----

tCWL Write Command to CE Lead Time 20 10,000 25 10,000 30 10,000 
r----

tosw Data Setup Time from RIW 15 - 20 - 25 - 10 
f----

tosc Data Setup Time from CE 15 - 20 - 25 - 10 
f----

tOHW Data Hold Time from RIW 0 - 0 - 0 - 10 
r----

tOHc Data Hold Time from CE 0 - 0 - 0 - 10 
I----

tAsc Address Setup Time 0 - 0 - 0 - 11 
f----

tAHC Address Hold Time 20 - 25 - 30 - 11 
r----

tRHC RFSH Command Hold Time 15 - 15 - 15 -
I----

tFc Auto Refresh Cycle Time 115 - 130 - 160 -
f----

tRFO RFSH Delay Time from CE 35 - 40 - 50 -
tFAP RFSH Pulse Width (Auto Refresh) 30 8,000 30 8,000 30 8,000 12 

r----
tFP RFSH Precharge Time 30 - 30 - 30 - 12 

~ 

tFAS RFSH Pulse Width (Self Refresh) 8,000 - 8,000 - 8,000 - 12 
~ 

tFRS CE Delay Time from RFSH (Self Refresh) 160 - ' 160 - 190 - 12 

tREF Refresh Period (512 cycles, AO - AS) - 8 - 8 - 8 ms 

tT Transition Time (Rise and Fall) 3 50 3 50 3 50 
-

tCES CE2 Low Setup Time 5 - 5 - 5 - ns 14 
-

tCEH CE2 Low Hold Time 5 - 5 - 5 - 14 

0-70 TOSHIBA AMERICA ELECTRONIC CDMPONENTS. INC. 



Static RAM TC518128BPUBFUBFWUBFTL· 70Vl80Vl1 OV 

3.0V Operation 

DC Recommended Operating Conditions 

SYMBOL PARAMETER MIN. TYP. MAX. UNIT NOTES 

Voo Power Supply Voltage 2.7 3.0 3.3 V 

V1H Input High Voltage Voo - 0.2V - Voo + 1.0V V 2 

V1L Input Low Voltage -0.5 - 0.2 V 

DC Characteristics (Ta = 0 - 70°C, Voo = 3.0V±O.3V) 

SYMBOL PARAMETER MIN. TYP. MAX. UNIT NOTES 

1000 
Operating Current (Average) - 15 20 rnA 3,4 
CE1, CE2, Address cycling: tRc = tRC min. 

100S2 Standby Current - 15 25 ~ 

100F2 Self Refresh Current (Average) - 15 25 ~ 

100F3 
Auto Refresh Current (Average) - - 2 rnA 
RFSH cycling: tFc = tFG min 

100F4 
CE only Refresh Current (Average) - 15 20 rnA 3 
CE1, CE2, Address cycling: tRG = tRG min. 

II(L) 
Input Leakage Current - - ±10 ~ OV::; V1N ::; Voo, All other Inputs not under test = OV 

10(L) 
Output Leakage Current 

- - ±10 ~ Output Disable, OV::; VOUT ::; Voo 

10H = -1mA 2.4 - -
VOH Output High Level V 

10H = -100~ Voo - O.2V - -

10L = 2.1mA - - 0.4 
VOL Output Low Level V 

10L = 100/lA - - 0.2 
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TC518128BPUBFUBFWUBFTL· 70Vl80Vl1 OV Static RAM 

AC Characteristics (Ta = 0 - 70°C, Voo = 3.0V±O.3V) (Notes: 5, 6, 8) 

SYMBOL PARAMETER 

tRC Random Read, Write Cycle Time 

tRMW Read Modify Write Cycle Time 

tCE CE Pulse Width 

tp CE Precharge Time 

tCEA CE Access Time 

tOEA OE Access Time 

tCLl CE to Output in Low -Z 

tOll OE to Output in Low -Z 

tWLl Output Active from End of Write 

tCHZ Chip Disable to Output in High-Z 

tOHZ OE Disable to Output in High-Z 

tWHZ Write Enable to Output in High-Z 

toos OE Output Disable Setup Time 

tOOH OE Output Disable Hold Time 

tRCS Read Command Setup Time 

tRCH Read Command Hold Time 

twp Write Pulse Width 

tWCH Write Command Hold Time 

tCWL Write Command to CE Lead Time 

tosw Data Setup Time from RIW 

tosc Data Setup Time from CE 

tOHW Data Hold Time from RIW 

tOHC Data Hold Time from CE 

tASC Address Setup Time 

tAHC Address Hold Time 

tRHC RFSH Command Hold Time 

tFC Auto Refresh Cycle Time 

tRFo RFSH Delay Time from CE 

tFAP RFSH Pulse Width (Auto Refresh) 

tFP RFSH Precharge Time 

tFAS RFSH Pulse Width (Self Refresh) 

tFRS CE Delay Time from RFSH (Self Refresh) 

tREF Refresh Period (512 cycles, AO - A8) 

tT Transition Time (Rise and Fall) 

tCES CE2 Low Setup Time 

tCEH CE2 Low Hold Time 

Timing Reference Levels: 
Input Reference Levels: 1 .5v/1.5V 
Output Reference Levels: 1.5V/1.5V 

MIN. MAX. UNIT 

240 -

320 -
150 10,000 

80 -
- 150 

- 80 

20 -
5 -
5 -

0 30 

0 30 

0 40 

0 -

10 -

0 -
0 -

ns 
35 -
70 10,000 

35 10,000 

30 -

30 -

° -

° -

° -
35 -
15 -

240 -
80 -
50 8,000 

50 -

8,000 -
300 -
- 8 ms 

3 50 

10 - ns 

10 -

NOTES 

f----

f----
13 

t----

t----

-
-
-
-

-
9 

-
9 

-
9 

-

-

-
-

-

-

-

-
10 

-
10 

-
10 

-
10 

r----
11 

t----
11 

f----

f----

t----

t----
12 

f----
12 

t----
12 

t----
12 

t----
14 

f----
14 
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Static RAM TC518128BPUBFUBFWUBFTL-70Vl80Vl10V 

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

2) All voltages are referenced to GND. 

3) 1000 and IOOF4 depend on the cycle time. 

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

5) An initial pause of 100llS with high CE1 or low CE2 is required after power-up before proper device operation is achieved. 

6) AC measurements assume tT = 5ns. 

7) Timing reference levels 
Input Levels 

Input Reference Levels 

Output Reference Levels 

V1H = 2.6V 
V1L = 0.6V 

V1H = 2.4V 
V1L = 0.8V 

VOH = 2.2V 
VOL = 0.8V 

INPUT 
2.6V 

O.6V 

OUTPUT 

INPUT REFERENCE 
LEVEL 

8) Measured with a load equivalent to 1 TIL load and 100pF. 

2. v 

OUTPUT REFERENCE 
LEVEL 

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) For write cycles, the input data is latched at the earlier of RIW or CE1 rising edge (CE2 falling edge). Therefore, the input 
data must be valid during the setup time (tosw or tDsd and hold time (tOHW or tOHd. 

11) All address inputs are latched at the falling edge of CE1 (rising edge of CE2). Therefore, all the address inputs must be valid 
during tAsc and tAHC' 

12) The two refresh operations, auto refresh and self refresh, are defined by the RFSH pulse width under the condition 
CE1 = V1H or CE2 = V1L. 

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

The timing parameter tFRS must be met for proper device operation under the following conditions: 
• after self refresh 
• if RFSH = ilL" after power-up 

13) Thetimings, teE (min.) and tCE (max.) must be met for proper device operation. 

eE2 

VIH_~ VIL -

VIH_ 
VIL -

eE2 

VIH_=k Vll-

VIH_ 
VIL -

14) The timings, teES (min.) and teEH (min.) must be met when using CE1 and CE2 as shown below. 

VIH_~ rn VIL-

VIH_ 
eE2 V1L -

- tas 

rn ~:~=~ 
VIH_ 

eE2 VIL-

taN 
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TC518128BPUBFUBFWUBFTL-70Vl80Vl10V Static RAM 

Data Retention Characteristics (Ta = 0 - 70"C) 

SYMBOL PARAMETER MIN. TYP. MAX. UNIT 

VOH Data Retention Supply Voltage 2.7 - 5.5 V 

I VDH = 3.0V - 15 25 
IOOF2 Self Refresh Current I VOH = 5.5V 

~ - 35 50 

tR Recovery Time 5 - - ms 

Voo 

4.SV 

Voo VOH 
---------~ 'I 

~-----------------~ ~----------_._.--_._--.- .-._._.-.-._--
GND 

DATA RETENTION MODE 

tRFO. I (SELF REFRESH) _I tF~ 
VIH 

RFSH ~ Onsmin. tR ~ 
:a O.2V 

GND 

n 
~VDO - O.2V 

,.--, 
j -------] ~-------

CE2 ~ Voo - O.2V or CE2 :a O.2V 

or 

\ V ' --------l- n ~-------~ l :aO.2V 

GNO 

m ~ Voo - O.2V or m :a O.2V 

Notes: OE, RfIN, AO - A 16 = V1H or V1L 

IODF1 is applicable when RFSH = V1L (max.), CE1 = V1H (min.), CE2 = V1L (max.). 
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Static RAM TC518128BPUBFUBFWUBFTL-70V/80Vl10V 

Timing Waveforms 

Read Cycle 

VIH -

VIL -

VIH 
eE2 Vil 

VIH -

M VIL-

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

VIH -~--------~~~------~----------------------~--------~+---~----------
RIW VIL _______ --' 

VOH­
I/01-I/08VOL_--------------~~----+-----------~ 

toHZ 

DATA·OUT 

VIH -
l(nH'VIL _ 

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

Write Cycle 1 (OE Fixed High) 

rn VIH -

eE2 

VIH 
AO- A16 VIL 

m VIH -

VIL -

VIH -
RIW 

VIL -

ADDRESS 

DATA·IN VIH -
1101-1/08 VIL _---------------H-----------------<J 

~-------~------~ 
tFRS tRFD 

VIH-~--~==~~~~~====~-----------------------1~~~~~----
l(nH'VIL_ 

----------~--------~------------------~~~--------~----~--------~:HorL 

Note: The device can be operated by cycling CE1 (or CE2) only provided that CE2 (or CE1) is connected to V1H (or V1U' 
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TC518128BPUBFUBFWUBFTL-70Vl80Vl10V Static RAM 

Write Cycle 2 (OE Clocked) 

m 

eE2 

VIH -

M VIL -:.....------4-4---..J.-+--------:---P-----++-----_--

VIH -
R/W 

VIL -:.....-------~-4-4--------+--~~-~~~--+~~---++---------------

VIH --------------H-----+---+----<J[)Al 
VIL - ~--'!'-~~~----__:-r__~. 

1/01-1108 
L VOH-

OUT VOL--------------~----~ 

VIH -
~VIL -:..... ____ ~~ ______ ~~ ___________________ ~ ______ ~~ ___ 

Write Cycle 3 (OE Fixed Low) 

VIL -~-------~~----------------------------t+------------
VIH -

R/W 

VIL -~-----~--~~---------~--~~~----~~---t+----------

VIH ----------H------~--+--~[)A r N 
VIL - ~--:--...zr;..-~---_:_~~ 

1/01-1/08 

L--OUT VOH-" ______________ ~----~ 
VOL-

VIH -

~VIL -~ ____ ~~ _____ ~~ _____________ ==~-----'-------~-------
~:HorL 

Note: The device can be operated by cycling CE1 (or CE2) only provided that CE2 (or CE1) is connected to V1H (or V1U' 
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Static RAM TC518128BPUBFUBFWUBFTl-70Vl80Vl10V 

Read Modify Write Cycle 

CE2 

M 
VIH -

V1L -

V1H -
R/VII 

VIL -

r N ~:~ =--------+-+--+-+_-----+--h----<J,, ___ ~~~~::~------
V01-V08 
L VOH­

OUT VOL---------~~-+--~ 

VIH -

~VIL -~ ______ ~~========~========~~ ________________ ~~ __ ~~ ____ ___ 
CE Only Refresh 

m VIH -

VIL -

CE2 

VIH 
AO- A8 

V1L 

M 
VIH -

VIL -

VIH -
RIW 

VIL -

VOH-
I/Ol-VOS VOL-

tFRS 

V1H -

~VIL-
Note: A9 - A 16 = V1H or V1L ~:HorL 

Note: The device can be operated by cycling CE1 (or CE2) only provided that CE2 (or CE1) is connected to V1H (or V1U. 
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tC518128BPUBFUBFWUBFTL-70Vl80Vl10V Static RAM 

Auto Refresh 

VIH-m 
VIL-

VIH_ 
eE2 

Vll-

or 

tIT 
VIH_ 

VIL-

VIH_ 
eE2 

VIL-

lfmi 
VIH_ 

VIL-

1101-1108 VOH_ 

VOL- ----------------------------------
OPEN 

Note: OE, RIW, AD - A 16 = V1H or V1L ~:HorL 

Self Refresh 

VIH-rn 
V 1L-

VIH_ 
eE2 

V IL-

or 

rn V IH ..:.. 

VIL-

VIH_ 
eE2 

VIL-

1mH 
VIH_ 

VIL-

VOH_ 

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

OPEN 

Note: DE, RIW, AD - A 16 = V1H or V1L ~:HorL 
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Static RAM TC518128BPUBFUBFWUBFTL-70Vl80Vl10V 

IOOEZ Voo Characteristics 

(pA) 

Typ. 

100 

50 

o~ __________________________________ ~ ________________ ~ ____________________ ~ 

2 4 5 6 (V) 
VDD 

IOOEZ Temp. Characteristics 

(pA) 

Typ. Voo= 3V 

60 

40 

20 

o~ ________ ~ ________________ ~ ____________________________________ ~ ____________ ____ 

o 25 70 ( ·C) 
Ta 
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TC518128BPUBFUBFWUBFTL-70Vl80VI1 OV 

Battery Backup Application Example 

Voo 
2SA 1015 

Zo 
3.9V 

*1 : Ceramic condenser 
*2: Tantalum condenser 

Static RAM 

Oi 
10000 

±~t·1 
VOD 

~ S~t.m Nicd 
X3 
3.6V 

1 GNO 

(A large bypass condenser is preferable to absorb noise when the power supply is switched.) 

*1 + *2 
10pF 
- 47pF 

0.1pF 

This circuit does not have memory protection. Therefore, rapid turnoff of the power supply must be avoided. Enter the Self 
Refresh mode before changing to the battery backup power supply. 
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TOSHIBA 

TC518128CPL/CSPL/CFL/CFWL/CFTL-70/00/10 
TC518128CPL/CSPL/CFL/CFWL/CFIL-70L/OOL/l0L 

SILICON GATE CMOS PRELIMINARY 

131,072 WORD x 8 BIT CMOS PSEUDO STATIC RAM 

Description 
The TC518128C is a 1 M bit high speed CMOS pseudo static RAM organized as 131,072 words by 8 bits. The TC518128C utilizes 
a one transistor dynamic memory cell with CMOS peripheral circuitry to provide high capacity, high speed and low power storage. The 
TC518128C operates from a single 5V power supply. Refreshing is supported by a refresh (RFSH) input which enables two types of 
refreshing - auto refresh and self refresh. The TC518128C features a static RAM-like interface with a write cycle in which the input 
data is written into the memory cell at the rising edge of R!W thus simplifying the microprocessor interface. 

The TC518128C is pin-compatible with the 1 M bit CMOS static RAM JEDEC standard and is available in a 32-pin, 0.6 inch and 
0.3 inch width plastic DIP, a small outline plastic flat package, and a 32-pin thin small outline plastic package (forward type). 

Features 
• Organization: 131,072 words x 8 bits 

• Single 5V power supply 

• Fast access time 

TC518128C Family 

-70 -80 -10 

tCEA CE Access Time 70ns 80ns 100ns 

tOEA OE Access Time 25ns 30ns 40ns 

tRC Cycle Time 115ns 130ns 160ns 

Power Dissipation 385mW 330mW 275mW 

Self Refresh Current 
1 OOIlA (L version) 
50llA (LL version) 

• Auto refresh is supported by an internal refresh address 
counter 

• Self refresh is supported by an internal timer 

• Inputs and outputs TIL compatible 

• Refresh: 512 refresh cycles/8ms 

• Auto refresh power down feature 

• Pin compatible: 1 M SRAM (JEDEC) 

• Package 
- TC518128CPL 
- TC518128CFL 
- TC518128CSPL 
- TC518128CFWL 
- TC518128CFTL 

(TSOP) 

PIN NO. 1 2 

PIN NAME A11 Ag 

PIN NO. 17 18 

PIN NAME A3 A2 

: DIP32-P-600 
: SOP32-P-450 
: DIP32-P-300 
: SOP32-P-525 
: TSOP32-P-0820 

3 4 5 

A8 A13 RIW 

19 20 21 

A1 Ao 1/01 

6 7 

CE2 A15 

22 23 

1/02 1/03 

Pin Connection (Top View) 

RFSH vo~ A16 Al 
A14 CE2 
A12 R/W 

A7 All 

13

; 

A6 A8 

'11
0 

AS A9 
A4 All 
A3 N 16 17 
A2 AU) 

TC5l8l28CFTL(FOnN~rd) Al CEl 
AO 1108 

1101 1107 
1102 1106 
1103 1105 

GND 110. 

TCS18128CPl/CFl/CSPl/CFVVl 

Pin Names 

AO - A16 Address Inputs 

RIW ReadIWrite Control Input 

OE Output Enable Input 

RFSH Refresh Input 

CE1, CE2 Chip Enable Inputs 

1/01 - 1/08 Data InputslOutputs 

VDD Power 

GND Ground 

8 9 10 11 12 13 14 15 16 

VDD RFSH A16 A14 A12 A7 A6 A5 A4 

24 25 26 27 28 29 30 31 32 

GND 1/04 1/05 1/06 1/07 1/08 CE1 AlO OE 
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TC518128CPUCSPUCFUCFWUCFTL-70/80/10 
TC518128CPUCSPUCFUCFWUCFTL-70U80U10L Static RAM 

Block Diagram 

rn 
eE2 

RJW<>---oQ 

Operating Mode 

~ MODE 

Read 
Write 
CE only Refresh 

Auto/Self Refresh 
Auto/Self Refresh 

Standby 
Standby 

H = High level input (VI H) 
L = Low level input (VIU 
• = VIH orVIL 

CE1 CE2 

L H 
L H 
L H 

H * 
* L 

H * 
* L 

MEMORY 
ARRAY 

512x256x8 

OE R/W 

L H 
* L 
H H 

* * 
* * 

* * 
* * 

RFSH 

* 
* 
* 

L 
L 

H 
H 

AO -A16 1/01 - 8 

V* OUT 
V* IN 
V* HZ 

* HZ 
* HZ 

* HZ 
* HZ 

V' = At the falling edge of CE1 (CE2 = H) or the rising edge of CE2 (CE1 = L), all address inputs are latched. At all other times, the address inputs are "*". 
HZ = High impedance 

Maximum Ratings 

SYMBOL ITEM RATING UNIT NOTES 

VIN Input Voltage -1.0 - 7.0 V 

YOUT Output Voltage -1.0 -7.0 V 

Voo Power Supply Voltage -1.0 - 7.0 V 

TOPR Operating Temperature 0-70 °C 
1 

TSTRG Storage Temperature -55 - 150 °C 

TSOLOER Soldering Temperature • Time 260· 10 °C· sec 

Po Power Dissipation 600 mW 

lOUT Short Circuit Output Current 50 rnA 
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TC518128CPUCSPUCFLJCFWUCFTL-70/80/10 
Static RAM TC518128CPUCSPUCFUCFWUCFTL-70U80U10L 

DC Recommended Operating Conditions 

SYMBOL PARAMETER MIN. TYP. MAX. UNIT NOTES 

Voo Power Supply Voltage 4.5 5.0 5.5 V 

VIH Input High Voltage 2.4 - Voo + 1.0 V 2 

Vil Input Low Voltage -1.0 - O.B V 

DC Characteristics (Ta = 0 - 700C, Voo = 5V±10%) 

SYMBOL PARAMETER MIN. TYP. MAX. UNIT 

70ns version - 50 70 

1000 
Operating Current (Average) 

BOns version - 40 60 mA 
CE1, CE2, Address cycling: tAC = tAC min. 

1 OOns version - 35 50 

100s1 
Standby Current - - 1 mA 
CE1 = VIH or CE2 = Vll, RFSH = VIH 

Standby Current L version - 50 100 IlA 
IOOS2 GET = Voo - 0.2V or CE2 = 0.2V, 

LL version 35 50 IlA RFSH = Voo - 0.2V -

Self Refresh Current (Average) 

IOOF1 CE1 = VIH or CE2 = Vll, - - 1 mA 
RFSH = Vil 

Self Refresh Current (Average) L version - 50 100 IlA 
100F2 CE1 = Voo - 0.2V or CE2 = 0.2V, 

LL version 35 50 IlA RFSH = 0.2V -

100F3 
Auto Refresh Current (Average) - - 2 mA 
RFSH cycling: tFC = tFc min 

70ns version - 50 70 

IOOF4 
CE only Refresh Current (Average) 

BOns version - 40 60 mA 
CE1, CE2, Address cycling: tAc = tAC min. 

1 OOns version - 35 50 

II(l) 
Input Leakage Current 

- - ±10 IlA OV $; VIN $; Voo, All other Inputs not under test = OV 

Output Leakage Current 

10(l) Output Disabled (CE1 = VIH or CE2 = VIL or OE = VIH or RIW = Vld, - - ±10 !lA 
OV $; VOUT ::;; Voo 

VOH 
Output High Level 

2.4 - - V 
10H = -1mA 

VOL 
Output Low Level - - 0.4 V 
10l= 2.1mA 

Note: For IOOS1 and IOOF1 with CE1 = V1H (CE2 = V1u, the specified limits are guaranteed under the condition CE2 := V1H or CE2 := V1L 
(CE1 :=V1H or CE1 := V1U. 

NOTES 

3,4 

3 

For IOOS2 and IOOF2 with CE1 ~ Voo - 0.2V (CE2 :-::; 0.2V), the specified limits are guaranteed under the condition CE2 <: Voo - 0.2V or CE2 :-::; 0.2V 
(CE1 ~ Voo - 0.2V or CE1 :-::; 0.2V). 

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

SYMBOL PARAMETER MIN. MAX. UNIT 

CI1 Input Capacitance (AO - A 16) - 5 

CI2 Input Capacitance (CE1, CE2, OE, RIW, RFSH) - 7 pF 

CIO Input/Output Capacitance - 7 

*This parameter is periodically sampled and is not 100% tested. 
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TC518128CPUCSPUCFUCFWUCFTl-70/80/10 
TC518128CPUCSPUCFUCFWUCFTl-70U80U10l Static RAM 

AC Characteristics (Ta = 0 - 70°C, Voo = 5V±10%) (Notes: 5, 6,7, 8) 

-70 
SYMBOL PARAMETER 

MIN. MAX. MIN. 

tRC Random Read, Write Cycle Time 115 - 130 

tRMW Read Modify Write Cycle Time 160 - 180 

tCE CE Pulse Width 70 10,000 80 

tp CE Precharge Time 35 - 40 

tCEA CE Access Time - 70 -

tOEA OE Access Time - 25 -

tCLZ CE to Output in Low -Z 20 - 20 

tOLZ OE to Output in Low -Z ° - ° twLZ Output Active from End of Write 0 - 0 

tCHZ Chip Disable to Output in High-Z ° 20 0 

tOHz OE Disable to Output in High-Z ° 20 ° 
tWHZ Write Enable to Output in High-Z 0 25 ° 
toos OE Output Disable Setup Time ° - 0 

tOOH OE Output Disable Hold Time 10 - 10 

tRCS Read Command Setup Time ° - ° tRCH Read Command Hold Time 0 - ° twp Write Pulse Width 20 - 25 

tWCH Write Command Hold Time 35 10,000 40 

tCWL Write Command to CE Lead Time 20 10,000 25 

tosw Data Setup Time from RIW 15 - 20 

tosc . Data Setup Time from CE 15 - 20 

tOHW Data Hold Time from RIW ° - ° 
tOHC Data Hold Time from CE 0 - ° 
tASC Address Setup Time 0 - ° tAHC Address Hold Time 20 - 25 

tRHC RFSH Command Hold Time 15 - 15 

tFC Auto Refresh Cycle Time 115 - 130 

tRFO RFSH Delay Time from CE 35 - 40 

tFAP RFSH Pulse Width (Auto Refresh) 30 8,000 30 

tFP RFSH Precharge Time 30 - 30 

tFAS RFSH Pulse Width (Self Refresh) 8,000 - 8,000 

tFRS CE Delay Time from RFSH (Self Refresh) 160 - 160 

tREF Refresh Period (512 cycles, AO - A8) - 8 -

tT Transition Time (Rise and Fall) 3 50 3 

tCES CE2 Low Setup Time 5 - 5 

tCEH CE2 Low Hold Time 5 - 5 

-80 -10 

MAX. MIN. MAX. 

- 160 -
- 220 -

10,000 100 10,000 

- 50 -

80 - 100 

30 - 40 

- 20 -
- ° -
- ° -
20 0 25 

20 0 25 

25 ° 30 

- 0 -
- 10 -
- 0 -
- ° -
- 30 -

10,000 50 10,000 

10,000 30 10,000 

- 25 -
- 25 -
- 0 -

- ° -

- 0 -

- 30 -
- 15 -
- 160 -
- 50 -

8,000 30 8,000 

- 30 -
- 8,000 -
- 190 -
8 - 8 

50 3 50 

- 5 -
- 5 -
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TC518128CPUCSPUCFLlCFWUCFTL-70/80/10 
Static RAM TC518128CPUCSPUCFUCFWUCFTL-70U80U10L 

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

2) All voltages are referenced to GND. 

3) 1000 and 100F4 depend on the cycle time. 

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

5) An initial pause of 100J.lS with high CE1 or low CE2 is required after power-up before proper device operation is achieved. 

6) AC measurements assume tT = 5ns. 

7) Timing reference levels 
Input Levels 

Input Reference Levels 

Output Reference Levels 

V1H = 2.6V 
V1L = 0.6V 

V1H = 2.4V 
V1L = 0.8V 

VOH = 2.2V 
VOL = 0.8V 

8) Measured with a load equivalent to 1 TIL load and 1 OOpF. 

INPUT 
2.6V 

O.6V 

OUTPUT 

INPUT REFERENCE 
LEVEL 

1..2V 

OUTPUT REFERENCE 
LEVEL 

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) For write cycles, the input data is latched at the earlier of RIW or CE1 rising edge (CE2 falling edge). Therefore, the 
input data must be valid during the setup time (tosw or tosd and hold time (tOHW or tOHd. 

11) All address inputs are latched at the falling edge of CE1 (rising edge of CE2). Therefore, all the address inputs must be 
valid during tAsc and tAHC. 

12) The two refresh operations, auto refresh and self refresh, are defined by the RFSH pulse width under the condition 
CE1 = V1H or CE2 = V1L. 

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

The timing parameter tFRS must be met for proper device operation under the following conditions: 
• after self refresh 
• ifHFSH = "L" after power-up 

13) The timings, teE (min.) and tCE (max.) must be met for proper device operation. 

rn 

CE2 

VIH_~ V1L -

VIH_ 

VIL -
CE2 

VIH_~ VIL -

VIH_ 

VIL -

14) The timings, ~:m~i ~d ~~in.) must be met ~e:ing ~~~~d ct M shown oolow. 

- ten taM 
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TC518128CPUCSPUCFUCFWUCFTL-70/80/10 
TC518128CPUCSPUCFUCFWUCFTL-70U80U10L Static RAM 

Timing Waveforms 

Read Cycle 

eE2 

V1H -
~ VIL -~ __________ ~~ ____ ~~ ______________ ~~ ________ -+ ____________ ___ 

RIW 
VIH -
VIL - ____ __ 

DATA-OUT 

VIH -
~VIL -~ ____ ~~ ____ ~~ _______________________ ~ ___ ~ _____ ___ 

Write Cycle 1 (OE Fixed High) 

VIH -
U01-U08 VIL _ 

teo~ 

tFRs 

fi 

J 

7 

I 

J: 
I 

tltHC 

tFP 1\ 
\.. 

tWCH 

tcwl 
t\AJD li 

tosc 
tosw tOHW 

DATA-IN 

~ 

~:HorL 

Note: The device can be operated by cycling CE1 (or CE2) only provided that CE2 (or CE1) is connected to V1H (or VIJ .. 
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teOH 

~f\ 

toHC 

to 

--'- _ ..... .1 
t,tFO 

/\ 
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TC518128CPUCSPUCFUCFWUCFTL-70/80/10 
Static RAM TC518128CPUCSPUCFUCFWUCFTL-70U80U10L 

Write Cycle 2 (OE Clocked) 

ITT 
VIH -~--r----~~.---------~-------~ 

eE2 

V
IL -~-------~----'~------------~--~~-----T+-----------

R/W 
VIH -

V
IL -~----~~-~------~--~~-~~~-+t~---++-----------

VIH -

VIL ------------~------+---~~~~~~~~~~~------~~~ 
V01-VOS 
L VOH-

OUT VOL-----------++--~ 

VIH -
~VIL -~ ____ ~ __________ ~~ _________________ ~ ________ ___ 

Write Cycle 3 (OE Fixed Low) 

VIH -:-----:.,----~~j..t_-------~cr...._-------+l 
rn VIL _ 

eE2 

M ~:: = 
~----------------++---------------------------------------~-----rr------------

VIH -
R/W 

VIL -.------~~--~------~~--~~--~~---~~----------

r N ~:: =---------H---------+--<l~~~,:.~N......Zj=----:---_---:--:~rr 
V01-VOS 
L VOH -

OUT VOL _----------+-+--~ 

VIH -
~VIL -~ ______ ~~ _____ ~~~ ________________ ~~ _______ '-____ ~ ____ ___ 

~:HorL 

Note: The device can be operated by cycling CE1 (or CE2) only provided that CE2 (or CE1) is connected to V1H (or V1L). 
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TC518128CPUCSPUCFUCFWUCFTL-70/80/10 
TC518128CPUCSPUCFUCFWUCFTL-70U80U10L Static RAM 

Read Modify Write Cycle 

eE2 

VIH -

~ VIL - ________ ~------~--~~--------__ ~-------------------++---------------
VIH -

VIL - _____ __ 

VIH -r N VIL _----------+-+---H--=-----+--+-:---::----.tII 
1/01-1/08 ------"'1-----
L VoH -

OUT VOL _---------------H----;i-----c: 
~~~~~----J\-

VIH -

~VIL -~ ___ ~~~================~~ _________________ ~_~~ ______ __ 

CE Only Refresh 

m V IH -

eE2 

AO- A8 
VIM 

VIL 

OE 
VIM -

V 1L -

RJW 
VIM -

V 1L -

VOH-
V01-VOS VOL~ 

tFRS 

V IH -

Rrni VIL _ 

Note: A9 - A 16 = V1H or V1L ~:HorL 

Note: The device can be operated by cycling CE1 (or CE2) only provided that CE2 (or CE1) is connected to V1H (or V1U. 

0-88 TOSHIBA AMERIC.A ELECTRONIC COMPONENTS, INC. PRELIMINARY 





Static RAM 

Notes 
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TOSHIBA 
TC518129AP / ASP / AF / AfW -80/10/12 
TC518129APL/ ASPL/ AFL/ AFWLBO/10/12 
TC518129~/10/12 

SILICON GATE CMOS 

131,072 WORD x 8 BIT CMOS PSEUDO STATIC RAM 

Description 
The TC518129A is a 1 M bit high speed CMOS pseudo static RAM organized as 131,072 words by 8 bits. The TC518129A utilizes 
a one transistor dynamic memory cell with CMOS peripheral circuitry to provide high capacity, high speed and low power storage. The 
TC518129A operates from a single 5V power supply. Refreshing is supported by a refresh (RFSH) input which enables two types of 
refreshing - auto refresh and self refresh. The TC518129A features a static RAM-like interface with a write cycle in which the input 
data is written into the memory cell at the riSing edge of RNV thus simplifying the microprocessor interface. 

A CS standby mode interface is incorporated in the TC518129A family, with the CE2 pin in the TC518128A family changed to a 
CS pin. The TC518129A is available in a 32-pin, 0.6 inch and 0.3 inch width plastic DIP, a small outline plastiC flat package, and a 
32-pin thin small outline plastic package (forward type). 

Features 
• Organization: 131,072 words x 8 bits 
• Single 5V power supply 
• Fast access time 

TC518129A Family 

-80 -10 -12 

tCEA cr Access Time 80ns 100ns 120ns 

toEA ~ Access Time 35ns 40ns 50ns 

tAC Cycle Time 130ns 160ns 190ns 

Power Dissipation 385mW 330mW 275mW 

Self Refresh Current 1 mAl200jJA (L version) 

• Auto refresh is supported by an intemal refresh address counter 
• Self refresh is supported by an internal timer 
• Inputs and outputs TIL compatible 
• Refresh: 512 refresh cycies/8ms 
• Auto refresh power down feature 

• Package 
- TC518129AP/APL 
- TC518129AF/AFL 
- TC518129ASP/ASPL 
- TC518129AFW/AFWL 
- TC518129AFTL 

(TSOP) 

PIN NO. 1 2 

PIN NAME A11 Ag 

PIN NO. 17 18 

PIN NAME A3 A2 

: DIP32-P-600 
: SOP32-P-450 
: DIP32-P-300 
: SOP32-P-525 
: TSOP32-P-0820 

3 4 5 

As A13 RIW 

19 20 21 

A1 Ao 1/01 

6 7 

CS A15 

22 23 

1/02 1/03 

Pin Connection (Top View) 

RFSH ~~% A16 's10 13

: 
A14 CS 
A12 RIW 

A7 Al3 
AS A8 16 17 

AS A9 TeS 1 8129AFTL ( Forward) 
A4 all 
A3 oe 
A2 A10 
Al N 
AO 1108 

1101 1107 
1102 1106 
1103 1105 

GNO 1104 

TCS18t29APL/AFL/ASPL/~1Nt 

Pin Names 

AO - A16 Address Inputs 

RIW ReadlWrite Control Input 

~ Output Enable Input 

1irnR Refresh Input 

cr Chip Enable Input 

CS Chip Select Input 

1/01 - 1/08 Data InputslOutputs 

Voo Power 

GND Ground 

8 9 10 11 12 13 14 15 16 

Voo RFSR A16 A14 A12 A7 As A5 A4 

24 25 26 27 28 29 30 31 32 

GND 1/04 1/05 1/06 1/07 1/08 cr A10 ~ 
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TC518129API ASPI AFI AFW-80/1 0/12 
TC518129APL/ ASPL/ AFLI AFWLI AFTL-80/1 0/12 Static RAM 

Block Diagram 

CE 

CS 

Rf\No---oQ 

Operating Mode 

MEMORY 
ARRAY 

512x256x8 

~ MODE CE CS OE R/W RFSH AO NA16 1/01 N 8 

Read 
Write 
cr only Refresh 

CS Standby 
Auto/Self Refresh 

Standby 

H = High level input (VIH) 
L = Low level input (VIU 
* = V1H orV1L 

L H 
L H 
L H 

L L 
H * 

H * 

L H * V* 
* L * V* 
H H * V* 

* * * * 
* * L * 

* * H * 

V* = At the falling edge of CE, all address inputs are latched. At all other times, the address inputs are .*". 
HZ = High impedance 

Maximum Ratings 

SYMBOL ITEM RATING UNIT NOTES 

VIN Input Voltage -1.0-7.0 V 

VOUT Output Voltage -1.0 -7.0 V 

Voo Power Supply Voltage -1.0 - 7.0 V 

TOPR Operating Temperature 0-70 °C 
1 

TSTRG Storage Temperature -55 - 150 °C 

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

Po Power Dissipation 600 mW 

lOUT Short Circuit Output Current 50 mA 

OUT 
IN 
HZ 

HZ 
HZ 

HZ 
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DC Recommended Operating Conditions 

SYMBOL PARAMETER MIN. 

Voo Power Supply Voltage 4.5 

Static RAM 

TYP. MAX. 

5.0 5.5 

TC518129AP/ASP/AF/AFW-80/10/12 
TC518129APL/ ASPL/ AFLI AFWU AFTL-80/1 0/12 

UNIT NOTES 

V 

VIH Input High Voltage 2.4 - Voo + 1.0 V 2 

VIL Input Low Voltage -1.0 - O.B V 

DC Characteristics (Ta = 0 - 700C, Voo = 5V±10%) 

SYMBOL PARAMETER MIN. TYP. MAX. UNIT NOTES 

BOns version - 50 70 

1000 
Operating Current (Average) 

1 OOns version - 40 60 mA 3,4 
'(;E, Address cycling: tRC = tRC min. 

120ns version - 35 50 

Standby Current Normal version - - 2 
100S1 cr = VIH, R'FSR = VIH 

mA 
L version - - 1 

Standby Current Normal version - - 1 mA 

100S2 cr = Voo - 0.2V, 
L version 100 200 j.tA R'FSR = Voo - 0.2V -

Self Refresh Current (Average) Normal versi.on - - 2 

100F1 cr = VIH, mA 
FWSH = VIL 

L version - - 1 

Self Refresh Current (Average) Normal version - - 1 mA 

100F2 '(;E = Voo - 0.2V, 
L version 100 200 j.tA FWSH = 0.2V -

100F3 
Auto Refresh Current (Average) - - 2 mA 
~ cycling: tFC = tFC min 

BOns version - 50 70 

100F4 
cr only Refresh Current (Average) 

1 OOns version - 40 60 mA 3 cr, Address cycling: tRC = tRC min. 
120ns version - 35 50 

II(L) 
Input Leakage Current 

- - ±10 j.tA 
OV ~ VIN ~ Voo, All other Inputs not under test = OV 

Output Leakage Current 

10(L) Output Disabled (C'E: = VIH or N = VIH or R!W = Vld, - - ±10 j.tA 
OV ~ VOUT ~ Voo 

VOH 
Output High Level 

2.4 - - V 
10H = -5mA 

VOL 
Output Low Level 

- - 0.4 V 
10L = 4.2mA 

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

SYMBOL PARAMETER MIN. MAX. UNIT 

CI1 Input Capacitance (AO - A 16) - 5 

CI2 Input Capacitance (CE, CS, N, RIW, RFSH) - 7 pF 

CIO Input/Output Capacitance - 7 

'This parameter is periodically sampled and is not 100% tested. 

TOSHIBA AMERICA ELECTRONIC COMPONENTS, INC. D-93 



TC518129API AS PI AFI AFW-80/1 0/12 
TC518129APLI ASPLI AFLI AFWLI AFTL-80/1 0/12 Static RAM 

AC Characteristics (Ta = 0 .. 700C, Voo = 5V±10%) (Notes: 5, 6, 7, 8) 

-80 
SYMBOL PARAMETER 

MIN. MAX. MIN. 

tRC Random Read, Write Cycle Time 130 - 160 

tRMW Read Modify Write Cycle TIme 195 - 235 

tCE cr Pulse Width 80 10,000 100 

tp cr Precharge TIme 40 - 50 

tCEA cr Access TIme - 80 -
toEA ~AccessTIme - 35 -

teLZ cr to Output in Low -Z 30 - 30 

toLZ ~ to Output in Low -Z 0 - 0 

tWLZ Output Active from End of Write 0 - 0 

teHZ Chip Disable to Output in High-Z 0 25 0 

toHZ ~ Disable to Output in High-Z 0 25 0 

tWHZ Write Enable to Output in High-Z 0 25 0 

toos ~ Output Disable Setup TIme 0 - 0 

toOH ~ Output Disable Hold Time 10 - 10 

tRCS Read Command Setup TIme 0 - 0 

tRCH Read Command Hold Time 0 - 0 

tess Chip Select Setup TIme 0 - 0 

tCSH Chip Select Hold TIme 20 - 25 

twp Write Pulse Width 60 - 70 

tWCH Write Command Hold Time 60 10,000 70 

tCWL Write Command to cr Lead TIme 60 10,000 70 

tosw Data Setup TIme from R/W 30 - 35 

tosc Data Setup TIme from cr 30 - 35 

tOHW Data Hold Time from R/W 0 - 0 

tOHC Data Hold Time from cr 0 - 0 

tASC Address Setup Time 0 - 0 

tAHC Address Hold TIme 20 - 25 

tRHC 'RrnR Command Hold Time 15 - 15 

tFC Auto Refresh Cycle TIme 130 - 160 

tRFO 'RrnR Delay TIme from cr 40 - 50 

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

tFP 'RrnR Precharge TIme 30 - 30 

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

tFRS cr Delay TIme frOm 'RFSH (Self Refresh) 160 - 190 

tREF Refresh Period (512 cycles, AO - A8) - 8 -

tT Transition TIme (Rise and Fall) 3 50 3 

-10 -12 

MAX. MIN. MAX. 

- 190 -
- 280 -

10,000 120 10,000 

- 60 -
100 - 120 

40 - 50 

- 30 -
- 0 -
- 0 -
30 0 35 

30 0 35 

30 0 35 

- 0 -
- 10 -
- 0 -
- 0 -
- 0 -
- 30 -
- 85 -

10,000 85 10,000 

10,000 85 10,000 

- 45 -
- 45 -
- 0 -
- 0 -
- 0 -
- 30 -
- 15 -
- 190 -
- 60 -

8,000 30 8,000 

- 30 -
- 8,000 -
- 225 -

8 - 8 

50 3 50 
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Static RAM 
TC518129API ASPI AFI AFW·8011 0/12 

TC518129APLI ASPLI AFLI AFWLI AFTL·80/1 0112 

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

2) All voltages are referenced to GND. 

3) 1000 and 100F4 depend on the cycle time. 

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

S) An initial pause of 1 OO~ with high CE is required after power-up before proper device operation is achieved. 

6) AC measurements assume tT = Sns. 

7) Timing reference levels 
Input Levels 

Input Reference Levels 

Output Reference Levels 

V1H = 2.6V 
V1L = 0.6V 

V1H = 2.4V 
V1L = 0.8V 

VOH = 2.2V 
VOL = 0.8V 

INPUT 
2.6V 

O.6V 

OUTPUT 

INPUT REFERENCE 
lEVEL 

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

2. V 

OUTPUT REFERENCE 
lEVEL 

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) For write cycles, the input data is latched at the earlier of RNV or CE rising edge. Therefore, the input data must 
be valid during the setup time (tosw or tosd and hold time (tOHW or tOHd. 

11) All address inputs are latched at the falling edge of CEo Therefore, all the address inputs must be valid during tASC and tAHC' 

12) The two refresh operations, auto refresh and self refresh, are defined by the RFSH pulse width under the condition CE = V1H. 
Auto refresh : RFSH pulse width ~ tFAP (max.) 
Self refresh : RFSH pulse width ~ tFAS (min.) 

The timing parameter tFRS must be met for proper device operation under the following conditions: 
• after self refresh 
• if RFSH = ilL" after power-up 
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TC518129API ASPI AFI AFW-8011 0/12 
TC518129APU ASPUAFU AFWU AFTL-80/1 0/12 

Timing Waveforms 

Read Cycle 

~ 
V1H -
V1L -

V1H 
CS V1L 

V1H 
AO- A16 V1L 

Static RAM 

V1H _:------~--++---"I 
M V1L -

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

VIH-~----~-+~--~-------------+------4--~------
R/W VIL - ____ J 

DATA-OUT 

tF 

VIH-~---~~~~~~~==========~~-------------------~~t===~----
~VIL-

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

Write Cycle 1 (OE Fixed High) 

a VIH -
VIL -

V1H 
CS V1L 

m- V1H -
V1L -

V1H -
R/W V1L -

toHC 

V1H -
1I01-VOS' V1L _------~H-----------<I 

~------------~----~ 
DATA-IN 
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Static RAM 
TC518129AP/ASP/AF/AFW·80110112 

TC518129APLI ASPLI AFLI AFWLI AFTL·80/1 0/12 

Write Cycle 2 (OE Clocked) 

~ 
VIH-~--~------~~--------------~~------------~ ~====~--­

M VIH-

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

VIH -

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

VIH -
mFi VIL _ 

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

Write Cycle 3 (OE Fixed Low) 

VIH -

~ V
IL --------------TT---------------------------------~---------

VIH -

MN VIL _~ ______ ~ __ _++_----------~~--~~~--~~----~ __ -------
r--iN VIH - ___________ -++-__________ -+ __ -<1 
I VIL-

1101-1108 ~--,._~-----------:"~--Jr 

LOUT vOH-________ -++-__ -i 
VOL -

VIH -
< 'mR VIL-

-----------------~-------------~~------~---------~:HorL 
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TC518129AP/ASP/AF/AFW-80/10/12 
TC518129APUASPUAFUAFWU AFTL-80/1 0/12 

Read Modify Write Cycle 

Static RAM 

VIH --------,..I+---------.1~--------J ~==::t;L 
a VIL-

VIH -

~ V
IL -~----~~--~~--~~----L4-------~-----~-------------
VIH-~-~====~~~-~-------4-~ ~~~~~~==~2-----------

PJW VIL - _______ ..J 

VIH -r N VIL _-----------f-t---+-~~------+-...;..,r---~'--....;....._~'--__ ~ 
V01-V08 
L VOH­

OUT VOL _--------++--+----C 

VIH_~--~==~~~~~~=2L--------------------~t=~~~~----
~VIL -~ ____ -L~====~~ __________________ -L~ __ ~ ______ ____ 

CE Only Refresh 

a VIH -

VIL -

VIH 
cs VIL 

AO- A8 
VIH 

VIL 

~ 
VIH -

VIL -

VIH -
PJW 

VIL -

VOH-
-----------~~---------------- ,OPEN V01-V08 VOL-

tFRS 

VIH-
mR VIL-

~:HorL 
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Static RAM 

Auto Refresh 

V01-VOS VOH - ____________ _ 

VOL -
OPEN 

NOTE: CS, OE, RNV, AD - A 16 = V1H or V1L 

Self Refresh 

i 4 

V01-V08 VOH - ____________ _ 

VOL -
OPEN 

NOTE: CS, OE, RNV, AD - A 16 = V1H or V1L 

cs Standby Mode 

V01-VOS VOH - ___________ _ 

VOL -
OPEN 

NOTE: QE, RNV, AD - A 16 = V1H or V1L 

TC518129AP/ASP/AF/AFW-80/10/12 
TC518129APLI ASPLI AFU AFWLI AFTL-80/1 0/12 

tFC 

~:HorL 
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Static RAM 

Notes 
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TOSHIBA 

TC5I8I29APLI AFLI AFWL-80LV II0LV I I2LV 
TC5I8I29AF1L-80LV II0LV I I2LV 

SILICON GATE CMOS 

131,072 WORD x 8 BIT CMOS PSEUDO STATIC RAM 

Description 
The TC518129A-LV is a 1 M bit high speed CMOS pseudo static RAM organized as 131,072 words by 8 bits. The TC518129A-LV 
utilizes a one transistor dynamic memory cell with CMOS peripheral circuitry to provide high capacity, high speed and low power 
storage. The TC518129A-LV operates from a single power supply of 3.135V - 5.5V Refreshing is supported by a refresh (RFSro 
input which enables two types of refreshing - auto refresh and self refresh. The TC518129A-LV features a static RAM-like interface 
with a write cycle in which the input data is written into the memory cell at the rising edge of RIW thus simplifying the microproces­
sor interface. 

A CS standby mode interface is incorporated in the TC518129A-LV family, with the CE2 pin in the TC518128A-LV family changed 
to a CS pin. The TC518129A-LV is available in a 32-pin, 0.6 inch width plastic DIP, a small outline plastic flat package, and a 32-pin 
thin small outline plastic package (forward type). 

Features 
• Organization: 131,072 words x 8 bits 
• Low voltage operation: 3.135V - 5.5V 
• Data retention supply voltage: 3.0V - 5.5V 
• Fast access time 

TC518129A-LV Family 

-80 -10 -12 

tCEA'CE Access Time 80ns 100ns 120ns 

toEA OE Access Time 3Sns 40ns SOns 

tRC Cycle Time 130ns 160ns 190ns 

Power Dissipation 38SmW 330mW 27SmW 

Self Refresh Current 
Is.sV 200~ 

1 3.0V 100~ 

• Auto refresh is supported by an intemal refresh address counter 
• Self refresh is supported by an internal timer 
• Inputs and outputs TIL compatible 
• Refresh: 512 refresh cycles/8ms 
• Auto refresh power down feature 

• Package 
- TC518129APL: DIP32-P-600 
- TC518129AFL: SOP32-P-450 
- TC518129AFWL: SOP32-P-525 
- TC518129AFTL: TSOP32-P-0820 

(TSOP) 

PIN NO. 1 2 3 4 S 6 7 

PIN NAME A11 Ag As A13 R!W CS A15 

PIN NO. 17 18 19 20 21 22 23 

PIN NAME A3 A2 A1 Ao 1/01 1/02 1/03 

Pin Connection (Top View) 

RFSH 
A16 
A14 
Al2 

A7 
A6 
AS 
A4 
A3 
A2 
Al 
AO 

Voo 
AIS 
CS 
R/IN 
All 
A8 
A9 TCS18129AFTL ( Forward) 

1/01 
1/02 
1103 

GND 

Al' 
OE 
Al0 
CE 
1108 
1107 
1106 
1/05 
1104 

res I 8129APL I AFL I AFWL 

Pin Names 

AO -A16 Address Inputs 

R!W Read/Write Control Input 

OE Output Enable Input 

RJ!SR Refresh Input 

'CE Chip Enable Input 

CS Chip Select Input 

1/01 - 1/08 Data InputslOutputs 

Voo Power 

GND Ground 

8 9 10 11 12 13 

Voo RJ!SR A16 A14 A12 A7 

24 2S 26 27 28 29 

GND 1/04 I/OS 1/06 1/07 1/08 

14 1S 16 

As A5 A4 

30 31 32 

'CE A10 OE 
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TC518129APLlAFL/AFWLlAFTL·80LV/10LV/12LV Static RAM 

Block Diagram 

CE 

CS 

ROW 
ADDRESS 
BUFFER (9) 

R/Wo---oQ 

Operating Mode 

MEMORY 
ARRAY 

512)(256)(8 

~N MOOE CE CS OE R/W RFSH AO -A16 1/01 - 8 

Read 
Write 
cr only Refresh 

CS Standby 
Auto/Self Refresh 

Standby 

H = High level input (VI H) 
L = Low level input (VII) 
* = VIH orVIL 

L H 
L H 
L H 

L L 
H * 

H * 

L H * V* 
* L * V* 
H H * V* 

* * * * 
* * L * 

* * H * 

V* = At the falling edge of CE, all address inputs are latched. At all other times, the address inputs are" *". 
HZ = High impedance 

Maximum Ratings 

SYMBOL ITEM RATING UNIT NOTES 

VIN Input Voltage -1.0 -7.0 V 

VOUT Output Voltage -1.0 -7.0 V 

Voo Power Supply Voltage -1.0 -7.0 V 

TOPR Operating Temperature 0-70 °C 
1 

TSTRG Storage Temperature -55 - 150 °C 

TSOLOER Soldering Temperature • Time 260·10 °C· sec 

Po Power DisSipation 600 mW 

lOUT Short Circuit Output Current 50 mA 

OUT 
IN 
HZ 

HZ 
HZ 

HZ 
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Static RAM TC518129APU AFU AFWU AFTL-80L V /1 OL Vl12LV 

DC Recommended Operating Conditions 

SYMBOL PARAMETER MIN. TYP. MAX. UNIT NOTES 

Voo Power Supply Voltage 4.5 5.0 5.5 V 

VIH Input High Voltage 2.4 - Voo + 1.0 V 2 

VIL Input Low Voltage -1.0 - 0.8 V 

DC Characteristics (Ta = 0 - 700C, Voo = 5V±10%) 

SYMBOL PARAMETER MIN. TYP. MAX. UNIT NOTES 

80ns version - 50 70 

1000 
Operating Current (Average) 1 OOns version - 40 60 mA 3,4 'C"E', Address cycling: tRC = tRC min. 

120ns version - 35 50 

100S1 
Standby Current - - 1 mA 'C"E' = VIH , 'R'F'SH = V1H 
Standby Current 

100S2 'C"E' = Voo - 0.2V, - 100 200 !lA 
'R'F'SH = Voo - 0.2V 

Self Refresh Current (Average) 
100F1 'C"E' = VIH, - - 1 mA 

'R'F'SH = V IL 

Self Refresh Current (Average) 
100F2 'C"E' = Voo - 0.2V, - 100 200 !lA 

'R'F'SH = 0.2V 

100F3 
Auto Refresh Current (Average) - - 2 mA 
'R'F'SH cycling: tFC = tFC min 

80ns version - 50 70 

100F4 
'C"E' only Refresh Current (Average) 

1 OOns version - 40 60 mA 3 'CE, Address cycling: tRC = tRC min. 
120ns version - 35 50 

II(L) 
Input Leakage Current - - ±10 !lA OV ~ VIN ~ Voo, All other Inputs not under test = OV 

Output Leakage Current 
10(L) Output Disabled ('C"E' = VIH or'OE' = VIH or RIW = Vld, - - ±10 !lA 

OV ~ Your ~ Voo 

VOH 
Output High Level 2.4 - - V 
10H = -SmA 

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

Capacitance* (Voo = 5Y, Ta = 25°C, f = 1 MHz) 

SYMBOL PARAMETER MIN. MAX. UNIT 

CI1 Input Capacitance (AO ~ A 16) - 5 

CI2 Input Capacitance ('CE, CS, 'OE', RIW, R"FSH) - 7 pF 

CIO Input/Output Capacitance - 7 

*This parameter is periodically sampled and is not 100% tested. 
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TC518129APLIAFL/AFWL/AFTL-80LV/10LV/12LV Static RAM 

AC Characteristics (Ta = 0 - 70°C, Voo = 5V±10%) (Notes: 5, 6, 7, 8) 

-80 -10 -12 
SYMBOL PARAMETER UNIT NOTES 

MIN. MAX. MIN. MAX. MIN. MAX. 

tRC Random Read, Write Cycle Time 130 - 160 - 190 _. 
f-

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

cr Pulse Width 
f-

tCE 80 10,000 100 10,000 120 10,000 

cr Precharge Time 
r---

tp 40 - 50 - 60 -

tCEA cr Access Time - 80 - 100 - 120 

OE Access Time 
f-

toEA - 35 - 40 - 50 

cr to Output in Low -Z 
r---

tCLZ 30 - 30 - 30 -

OE to Output in Low -Z 
f-

toLZ 0 - 0 - 0 -
f-

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

tCHZ Chip Disable to Output in High-Z 0 25 0 30 0 35 9 
f-

toHZ OE Disable to Output in High-Z 0 25 0 30 0 35 9 
f-

tWHZ Write Enable to Output in High-Z 0 25 0 30 0 35 9 

OE Output Disable Setup Time 0 0 0 
~ 

toos - - -
nE Output Disable Hold Time 

f-

toOH 10 - 10 - 10 -
f-

tRCS Read Command Setup Time 0 - 0 - 0 -
f-

tRCH Read Command Hold Time 0 - 0 - 0 -
~ 

tcss Chip Select Setup Time 0 - 0 - 0 -
ns -

tCSH Chip Select Hold Time 20 - 25 - 30 -
-

twp Write Pulse Width 60 - 70 - 85 -

tWCH Write Command Hold Time 60 10,000 70 10,000 85 10,000 
------.,. . 

-
tCWL Write Command to cr Lead Time 60 10,000 70 10,000 85 10,000 

-
tosw Data Setup Time from R/W 30 - 35 - 45 - 10 

-
tosc Data Setup Time from CE 30 - 35 - 45 - 10 

-
tOHW Data Hold Time from R/W 0 - 0 - 0 - 10 

-
tOHC Data Hold Time from cr 0 - 0 - 0 - 10 -----
tASC Address Setup Time 0 - 0 - 0 - 11 

-
tAHC Address Hold Time 20 - 25 - 30 - 11 

-
tRHC ~ Command Hold Time 15 - 15 - 15 -

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

~ 

tRFO ~ Delay Time from cr 40 - 50 - 60 -
'----

tFAP ~ Pulse Width (Auto Refresh) 30 8,000 30 8,000 30 8,000 12 

~ Precharge Time 
r----

tFP 30 - 30 - 30 - 12 

~ Pulse Width (Self Refresh) 
r---

tFAS 8,000 - 8,000 - 8,000 - 12 

cr Delay Time from ~ (Self Refresh) 
f-

tFRS 160 - 190 - 225 - 12 

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

tr Transition Time (Rise and Fall) 3 50 3 50 3 50 ns 
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Static RAM TC518129APLI AFLI AFWLI AFTL-80L V /1 OL VI12L V 

3.3V Operation 

DC Recommended Operating Conditions 

SYMBOL PARAMETER MIN. TYP. MAX. UNIT NOTES 

VOO Power Supply Voltage 3.135 3.3 3.465 V 

V1H Input High Voltage Voo - 0.2V - VDO+1.0V V 2 

V1L Input Low Voltage -0.5 - 0.2 V 

DC Characteristics (Ta = 0 - 700C, Voo = 3.3V±5%) 

SYMBOL PARAMETER MIN. TYP. MAX. UNIT NOTES 

1000 
Operating Current (Average) - 15 20 mA 3,4 
~, Address cycling: tRC = tRC min. 

10052 Standby Current - 50 100 IlA 
IOOF2 Self Refresh Current (Average) - 50 100 IlA 

IOOF3 
Auto Refresh Current (Average) - - 2 mA 'RFSR cycling: tFC = tFC min 

IOOF4 
~ only Refresh Current (Average) - 15 20 mA 3 
~ Address cycling: tRC = tRC min. 

II(L) 
Input Leakage Current - - ±10 IlA OV:5 VIN :5 Voo, All other Inputs not under test = OV 

IO(L) 
Output Leakage Current - - ±10 IlA Output Disable, OV:5 VOUT :5 Voo 

IOH = -1mA 2.4 - -
VOH Output High Level V 

IOH = -1001lA Voo - 0.2V - -
IOL = 2.1mA - - 0.4 

VOL Output Low Level V 
IOL = 1 001lA - - 0.2 
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TC518129APU AFU AFWll AFTl·80l VI1 OlV 112lV Static RAM 

AC Characteristics (Ta = 0 - 700C, Voo = 3.3V±5%) (Notes: 5, 6, 8) 

SYMBOL PARAMETER 

tRC Random Read, Write Cycle Time 

tRMW Read Modify Write Cycle lime 

tCE cr Pulse Width 

tp cr Precharge Time 

tCEA cr Access lime 

toEA OE" Access Time 

tcLZ cr to Output in Low -Z 

tOLZ OE" to Output in Low -Z 

tWLZ Output Active from End of Write 

tCHZ Chip Disable to Output in High-Z 

tOHZ OE" Disable to Output in High-Z 

tWHZ Write Enable to Output in High-Z 

toos ~ Output Disable Setup Time 

toOH ~ Output Disable Hold Time 

tRCS Read Command Setup Time 

tRCH Read Command Hold Time 

twp Write Pulse Width 

tWCH Write Command Hold Time 

tCWL Write Command to cr Lead Time 

tosw Data Setup lime from R/W 

tosc Data Setup lime from cr 
tOHW Data Hold Time from R/W 

tOHC Data Hold Time from cr 
tASC Address Setup Time 

tAHC Address Hold lime 

tRHC ~ Command Hold Time 

tFC Auto Refresh Cycle lime 

tRFO ~ Delay lime from cr 
tFAP fWSH Pulse Width (Auto Refresh) 

tFP 'RFSH Precharge Time 

tFAS fWSH Pulse Width (Self Refresh) 

tFRS cr Delay lime from 'FWSR (Self Refresh) 

tREF Refresh Period (512 cycles, AO ~ AS) 

tT Transition Time (Rise and Fall) 

Timing Reference Levels: 
Input Reference Levels: 1.5V/1.5V 
Output Reference Levels: 1.5V/1.5V 

MIN. MAX. UNIT 

300 -
405 -
200 10,000 

90 -
- 200 

- 80 

40 -

5 -
5 -
0 50 

0 50 

0 50 

0 -
10 -
0 -
0 -

ns 
100 -
100 10,000 

100 10,000 

50 -
50 -
0 -
0 -
0 -

35 -
15 -

300 -
90 -
50 8,000 

50 -
8,000 -

300 -
- 8 ms 

3 50 ns 

NOTES 

-
-
-
-
-
-
-
-
-

9 
-

9 
-

9 
-
-
-
-
-
-
-
-

10 
-

10 
-

10 
------, 

10 
-

11 
-

11 
I---

I---

I--

------, 
12 

r----
12 

r-----
12 

r---
12 
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Static RAM TC518129APU AFU AFWU AFTL-80LV /1 OLV /12LV 

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

2) All voltages are referenced to GND. 

3) 1000 and 100F4 depend on the cycle time. 

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

5) An initial pause of 1 OO~ with high CE is required after power-up before proper device operation is achieved. 

6) AC measurements assume tT = 5ns. 

7) Timing reference levels 
Input Levels 

Input Reference Levels 

Output Reference Levels 

V1H = 2.6V 
V1L = 0.6V 

V1H = 2.4V 
V1L = 0.8V 

VOH = 2.2V 
VOL =0.8V 

INPUT 
2.6V 

O.6V--""1~oIiI.Io-----

OUTPUT 2. V 

INPUT REFERENCE 
LEVEL 

OUTPUT REFERENCE 
LEVEL 

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

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

10) For write cycles, the input data is latched at the earlier of Rf\N or CE rising edge. Therefore, the input data must 
be valid during the setup time (tosw or tosd and hold time (tOHW or tOHd· 

11) All address inputs are latched at the falling edge of CE. Therefore, all the address inputs must be valid during tASC and tAHC' 

12) The two refresh operations, auto refresh and self refresh, are defined by the RFSH pulse width under the condition CE = V1H. 
Auto refresh : RFSH pulse width ~ tFAP (max.) 
Self refresh : RFSH pulse width :2: tFAS (min.) 

The timing parameter tFRS must be met for proper device operation under the following conditions: 
• after self refresh 
• if RFSH = "L" after power-up 
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TC518129APUAFUAFWUAFTL-80LVI10LVI12LV Static RAM 

Data Retention Characteristics (Ta = 0 - 700C) 

SYMBOL PARAMETER MIN. TYP. MAX. UNIT 

VOH Data Retention Supply Voltage 3.0 - 5.5 V 

I VOH = 3.0V - 40 100 
IOOF2 Self Refresh Current J.lA I VOH = 5.5V - 100 200 

tR Recovery Time 5 - - ms 

'The falling slope of VDD must be more than 50ms for proper device operation (20ms/V) . 

Voo • 
4.SV 

VDD 
VOH 

---------~ If 
~-----------------I ------------.-.-._.-._.- ._._-_.-.-.-.-

GND 

DATA RETENTION MODE 

VIH 
tRFD. I (SELF REFRESH) t~R" 

RFSH ! Onsmin. tR I~ 
SO.2V 

GNO 

r~ '=Voo - O.2V 
rl 

-------1 r------
Notes: CS, OE, RIW, AO - A 16 = V1H or V1L 

IODF1 is applicable when RFSH = V1L (max.), CE = V1H (min.). 
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Static RAM TC518129APLI AFLI AFWLI AFTL-80L V/1 OLV/12L V 

Timing Waveforms 

Read Cycle 

a VIH -

VIL -

VIH 
CS vlL 

V 1H -

OE VIL -~------------~-----4~-----------------L4---------~--------------
VIH -

R/W 
VIL - ______ __ 

VOH-
1/01-1/08 VOL _--------4-1------1---------< DATA-OUT 

V1H -
~VIL --______ ~~ ______ ~~ _____________________________ _' ____ ~ ____ __ 

Write Cycle 1 (OE Fixed High) 

a V1H -

V 1L -

V1H 
CS V 1L 

C5E 
V1H -

VIL -

V1H -
R/W 

VIL -

VIH - DATA-IN 
110 1-1/08 VIL --------------#--------------<l1'-_______ --'~---1J" 

VIH -

mH V1L -:..-____ --J.:..:..: ___ --:...!....l ____________ ~==__:_:__:_----J....--~-----
~:HorL 
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TC518129APLlAFLlAFWLlAFTL-80LV/10LV/12LV Static RAM 

Write Cycle 2 fOE Clocked) 

V ,H -

~ V,L -------------~~------~------------~--_r~------++--------------

V,H ~ 
mH V,L -

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

Write Cycle 3 fOE Fixed Low) 

V,H -
m V,L 

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

V,H -
R/W 

V,L -~------~--_4~------------~----~~----~------++--------------

V,H -----------_4~----------+----<J[)A 
VIL -

1/01-1108 
LOUT VOH-_______ -+--+-_~ 

VOL-

V 1H -

imH VIL _ 

~----~~----------~----------------------------~--------------~:HorL 
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Static RAM TC518129APUAFUAFWUAFTL-80LV/10LV/12LV 

Read Modify Write Cycle 

a VIH -

vlL -

VIM 
CS 

VIL 

V
il -------~~----~---+~--------~~--------~--------~---------------

VIM -
fVW 

Vil 
--------' 

V
IH ------------+-+----+-+-"""!'""-------+----+-:.~---tII r N 

Vll -

1/01-1/08 
L VOH -

OUT VOl---------------++--~----~ 

__ VIH -

RFSH V
il 
_~ ___ __..j~==:~ _____________________ ~~_~~ ___ _ 

CE Only Refresh 

CE 
VIH -

Vil -

VIH 
CS 

VIL 

VIH 
AO- AS V 1L 

OE 
VIH -

V 1L -

VIM -
fVW 

VIL -

VoH-
1/01-1/08 VOL- OPEN 

VIH -

R'F'S'H V Il _ 

~-----~~--------~-----------------------------------~-------~---------
NOTE: A9 - A 16 = V1H or V1L ~ : H or L 
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TC518129APLlAFLlAFWL/AFTL-80LV/10LV/12LV Static RAM 

Auto Refresh 

II01-V08 VOH - ____________ _ 

VOL -
OPEN 

NOTE: CS, OE, RIW, AD - A 16 = V1H or V1L 

Self Refresh 

1/01-1/08 VOH - ____________ _ 

VOL -
OPEN 

NOTE: CS, OE, RIW, AD - A 16 = V1H or V1L 

CS Standby Mode 

1101-1108 VOH - ____________ _ 

VOL -
OPEN 

NOTE: OE, RIW, AD - A 16 = V1H or V1L 
~:HorL 
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Static RAM TC518129APUAFL/AFWUAFTL-80LV/10LV/12LV 

IPPE' Vpp Characteristics 

(pA) 

Typ. 

100 

50 

O~ ______ ~ ________ ~ ________ ~ ________ ~_ 

2 3 4 5 6 (V) 
Voo 

IOPE2 Temp. Characteristics 

(~) 

Typ. Voo= 3V 

80 

60 

40 

20~ ____ L-________ L-________________ ~ ____ __ 

o 25 70 
Ta 
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TC518129APUAFUAFWUAFTL·80LV/10LV/12LV Static RAM 

Battery Backup Application Example 

Vee 

Ze 
3.9V 

2SA1015 

*1: Ceramic condenser 
*2: Tantalum condenser 

1000n 

Nicd 
X3 
3.6V 

OJ 

Vee 

GNO 

(A large bypass condenser is preferable to absorb noise when the power supply is switched.) 

-1 

0.1pF 

+ -2 
10pF 
-47pF 

This circuit does not have memory protection. Therefore, rapid turnoff of the power supply must be avoided. Enter the Self 
Refresh mode before changing to the battery backup power supply. 
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TOSHIBA 

1l:518129~-10 

SILICON GATE CMOS 

131,072 WORD x 8 BIT CMOS PSEUDO STATIC RAM 

Description 
The TC518129AFWI is a 1 M bit high speed CMOS pseudo static RAM organized as 131,072 words by 8 bits. The TC518129AFWI 
utilizes a one transistor dynamic memory cell with CMOS peripheral circuitry to provide high capacity, high speed and low power 
storage. The TC518129AFWI operates from a single 5V power supply. Refreshing is supported by a refresh (RFSHl input which 
enables two types of refreshing - auto refresh and self refresh. The TC518129AFWI features a static RAM-like interface with a write 
cycle in which the input data is written into the memory cell at the rising edge of R!W thus simplifying the microprocessor interface. 

A CS standby mode interface is incorporated in the TC518129AFWI, with the CE2 pin in the TC518128A family changed to a CS 
pin. The TC518129AFWI is guaranteed over an operating temperature range of -40 - 85°C so the TC518129AFWI is suitable for use 
in wide operating temperature systems. It is available in a 32-pin, 0.525 inch small outline plastic flat package. 

Features 

• Organization: 131,072 words x 8 bits 

• Single 5V power supply 

• Fast access time 

tCEA CE Access Time 100ns 

tOEA OE Access Time 40ns 

tRC Cycle Time 160ns 

Power Dissipation 330mW 

Self Refresh Current 200~ 

• Auto refresh is supported by an internal refresh address 
counter 

• Self refresh is supported by an internal timer 

• Wide operating temperature: -40 - 85°C 

• Inputs and outputs TIL compatible 

• Refresh: 512 refresh cycles/8ms 

• Auto refresh power down feature 

• Package 
- TC518129AFWI: SOP32-P-525 

Pin Names 

AO ~ A16 Address Inputs 

RlW ReadIWrite Control Input 

DE Output Enable Input 

RFSH Refresh Input 

CE Chip Enable Input 

CS Chip Select Input 

1/01 ~ 1/08 Data Inputs/Outputs 

VDD Power 

GND Ground 

Pin Connection 

iffiH 
A16 
A14 
A12 
A7 
A6 
AS 
A4 
A3 
A2 
A1 
AO 

001 
002 
003 

GNO 

x~~ 
CS 
RJW 
A13 
A8 
A9 
All 
Ol 
AlO 
CE 
1108 
007 
006 
1105 
1104 
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TC518129AFWI·10 Static RAM 

Operating Mode 

~ MODE CE CS OE R/W RFSH AO -A16 1/01 _ 8 

Read 
Write 
CE only Refresh 

CS Standby 
Auto/Self Refresh 

Standby 

H = High level input (VI H) 
L = Low level input (VIU 
* = VIH orVIL 

L H 
L H 
L H 

L L 
H * 

H " 

L H * V* 
* L * V" 
H H * V* 

" " " " 
* * L " 

* * H * 

V* = At the falling edge of CE, all address inputs are latched. At all other times, the address inputs are "*". 
HZ = High impedance 

Maximum Ratings 

SYMBOL ITEM RATING UNIT NOTES 

VIN Input Voltage -1.0 - 7.0 V 

VOUT Output Voltage -1.0 - 7.0 V 

Voo Power Supply Voltage -1.0-7.0 V 

TOPR Operating Temperature -40 - 85 °C 
1 

TSTRG Storage Temperature -55 - 150 °C 

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

Po Power Dissipation 600 mW 

lOUT Short Circuit Output Current 50 mA 

OUT 
IN 
HZ 

HZ 
HZ 

HZ 
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Static RAM TC518129AFWI-10 

DC Recommended Operating Conditions 

SYMBOL PARAMETER MIN. TYP. MAX. UNIT NOTES 

Voo Power Supply Voltage 4.5 5.0 5.5 V 

VIH Input High Voltage 2.4 - Voo + 1.0 V 2 

VIL Input Low Voltage -1.0 - 0.8 V 

DC Characteristics (Ta = -40 - 85°C, Voo = 5V±10%) 

SYMBOL PARAMETER MIN. TYP. MAX. UNIT NOTES 

1000 
Operating Current (Average) - 40 60 mA 3,4 CE, Address cycling: tRC = tRC min. 

100s1 
Standby Current - - 1 mA CE = VIH. RFSR = VIH 

Standby Current 

100s2 CE = Voo - 0.2V, - 100 200 J.1A 
RFSH = Voo - 0.2V 

Self Refresh Current (Average) 

100F1 CE = VIH, - - 1 mA 
RFSH = VIL 

Self Refresh Current (Average) 

100F2 CE = Voo - 0.2V, - 100 200 J.1A 
RFSH = 0.2V 

100F3 
Auto Refresh Current (Average) - - 2 mA RFSR cycling: tFC = tFC min 

100F4 
cr only Refresh Current (Average) - 40 60 mA 3 cr, Address cycling: tRC = tRC min. 

II(L) 
Input Leakage Current - - ±10 J.1A OV ~ VIN ~ Voo, All other Inputs not under test = OV 

Output Leakage Current 

10(L) Output Disabled (cr = VIH or OE = VIH or RIW = Vld, - - ±10 J.1A 
OV ~ VOUT ~ Voo 

VOH 
Output High Level 

2.4 - - V 
10H = -5mA 

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

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

SYMBOL PARAMETER MIN. MAX. UNIT 

CI1 Input CapaCitance (AO - A 16) - 5 

CI2 Input CapaCitance (cr, CS, OE, RIW, 'F1F'SR) - 7 pF 

CIO Input/Output CapaCitance - 7 

'This parameter is periodically sampled and is not 100% tested. 
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TC5181.29AFWI-10 Static RAM 

AC Characteristics (Ta = -40 - 85°C, Voo = 5V±10%) (Notes: 5,6,7,8) 

-10 
SYMBOL PARAMETER UNIT NOTES 

MIN. MAX. 

tRC Random Read, Write Cycle Time 160 -
f----

tRMW Read Modify Write Cycle Time 235 -
C'E" Pulse Width 

f----
tCE 100 10,000 

~ 

tp C'E" Precharge Time 50 -
C'E" Access Time 

f----
tCEA - 100 

~ Access Time 
f----

toEA - 40 

C'E" to Output in Low -Z 
f----

tCLZ 30 -
~ to Output in Low -Z 

f----
tOLZ 0 -

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

f----
tCHZ Chip Disable to Output in High-Z 0 30 9 

~ Disable to Output in High-Z 
t------

tOHZ 0 30 9 
f----

tWHZ Write Enable to Output in High-Z 0 30 9 

~ Output Disable Setup Time 
t------

to OS 0 -
OE Output Disable Hold Time 

t------
tOOH 10 -

f----
tRCS Read Command Setup Time 0 -

tRCH Read Command Hold Time 0 
t------

-

Chip Select Setup Time 
t------

tcss 0 -
ns f----

tCSH Chip Select Hold Time 25 -
f----

twp Write Pulse Width 70 -
t------

tWCH Write Command Hold Time 70 10,000 

Write Command to C'E" Lead Time 
f----

tCWL 70 10,000 
f----

tosw Data Setup Time from RIW 35 - 10 

Data Setup Time from CE 
t------

tosc 35 - 10 
I---

tOHW Data Hold Time from RIW 0 - 10 

Data Hold Time from CE 
f----

tOHC 0 - 10 

tASC Address Setup Time ° 
t------

- 11 
f----

tAHC Address Hold Time 25 - 11 
-

tRHC RFS'R Command Hold Time 15 -
-

tFC Auto Refresh Cycle Time 160 - -
tRFO RrnR Delay Time from C'E" 50 -

-
tFAP RF'SR Pulse Width (Auto Refresh) 30 8,000 12 

-
tFP RFSH Precharge Time 30 - 12 

-
tFAS 'FWSR Pulse Width (Self Refresh) 8,000 - 12 

-
tFRS CE Delay Time from 'i1FSH (Self Refresh) 190 - 12 

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

tT Transition Time (Rise and Fall) 3 50 ns 
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Static RAM TC518129AFWI-10 

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

2) All voltages are referenced to GND. 

3) 1000 and 100F4 depend on the cycle time. 

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

5) An initial pause of 100J.1S with high CE is required after power-up before proper device operation is achieved. 

6) AC measurements assume tr = 5ns. 

7) Timing reference levels 
Input Levels 

Input Reference Levels 

Output Reference Levels 

V1H = 2.6V 
V1L = 0.6V 

V1H = 2.4V 
V1L = 0.8V 

VOH = 2.2V 
VOL =0.8V 

2.6V 
INPUT 

O.6V 

OUTPUT 

INPUT REFERENCE 
lEVEL 

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

. v 

OUTPUT REFERENCE 
LEVEL 

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) For write cycles, the input data in latched at the earlier of RNV or CE rising edge. Therefore, the input data must 
be valid during the setup time (tosw or tosd and hold time (tOHW or tOHd. 

11) All address inputs are latched at the falling edge of CE. Therefore, all the address inputs must be valid during 1Asc and tAHc. 

12) The two refresh operations, auto refresh and self refresh, are defined by the RFSH pulse width under the condition CE = V1H. 
Auto refresh : RFSH pulse width:S tFAP (max.) 
Self refresh : RFSH pulse width ~ tFAS (min.) 

The timing parameter tFRS must be met for proper device operation under the following conditions: 
• after self refresh 
• if RFSH = "L" after power-up 
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TC518129AFWI-10 

Timing Waveforms 

Read Cycle 

C! 
V1H -

V 1L -

VIH 
CS 

VIL 

VIH 
AO- A16 VIL 

Static RAM 

VIH -

at V1L-

---------~~n-----~~------------~------~-------------

V1H -~--------~r--r+-----~~------------------~----------~--~----------
R/W VIL - ____ --J 

VOH-
1/01-1/08 VOL _----------+-I-----~--------<E DATA-OUT 

__ VIH --------~--:~-~---------..:...:..----------------~+-:.~---------
RFSH VIL 

Write Cycle 1 (OE = Fixed High) 

V 1H 
CS V1L 

VIH 
AO- A16 V'L 

V1H -~-------I-~--­ twp 
R/W 

V1L -~------------~~------~~---------------~~--------~----------------
tosc 

tosw tOHW 
tOHC 

V'H -
VOl-VaS V'L _-------------+-+----------------<1 

~------------~-------~ 
DATA-IN 

FP 

VIH ------------~~--~~~------------------------------~~~~----------
RFSR'V1L _ 

~------~----~~----------------~--------~--~--------~:HorL 
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Static RAM TC518129AFWI·10 

Write Cycle 2 (OE Clocked) 

VIH -

N Vil ---------+-l------'y.------~--+..J-----++------
VIH -

RJW 
Vil -----~-~--+-l------+--~-~~~--+T~----++---------

V IH -

~Vll-
------~-------~--------------------~-----~-

Write Cycle 3 (OE Fixed Low) 

VIH -

m Vil ------------;-P--------------------------t-+------
VIH -

RJW 
Vil - ________ ~_~~---------~-----~----~------++--------

VIH -r N Vil _--------'i-+--------+---<I0AI 
V01-VOS .~--~~~--------~~~ 

L--OUT VOH-____________ ~~-~~~ 
VOl -

VIH -

~Vll-
-------~--------~--------------------------~---------~:HorL 
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TC518129AFWI·10 Static RAM 

Read Modify Write Cycle 

-a 
V

1H 
-~------------~,I~ ________________ ~L-______________ ~ 

VIH -

~ V
1L 

- .... ----~------~~--~~--------~~------------------~~----------------
VIH -

V1L -------

V1H -
~N -----------++-~~~------+-~ __ --~ 
I· VIL -

1/01-1/08 
L VOH-

OUT VOL_---------------r+---~----{ 

tF 

V1H -~-----===~~~==~==~~----------------------------~~~~==~--...... 
RFSH

V1L -~-----~~~==~~--------------------------~~--~----------

CE Only Refresh 

~ 

VIH -:-------~~ I ... ________ ~L.. ______ __+I Jjt~=::::!~---

~ 
VIH-:---~====~~~------------------------------+~::~--------­
VIL - ______ --:-__ "' 

VIH -
R/W VIL - .... ______ "' 

VOH-
V01-V08 VOL _---------------++----------------- OPEN 

V1H -

Rrni VIL _ 
----------~----------~--------------------------------~------~-------

NOTE: A9 - A16 = V1H orV1L ~ :HorL 
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Static RAM TC518129AFWI-10 

Auto Refresh 

V01-VOS VOH - ________________________ ___ 

VOL -
OPEN 

NOTE: CS, OE, RIW, AO - A 16 = V1H or V1L 

Self Refresh 

V01-I/08 VOH - _____________ _ 

VOL -
OPEN 

NOTE: CS, OE, RIW, AO - A 16 = V1H or V1L 

CS Standby Mode 

V01-VOS VOH - ___________________ ___ 

VOL -
OPEN 

NOTE: OE, RIW, AO - A 16 = V1H or V1L ~:HorL 
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Static RAM 

Notes 
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TOSHIBA 

TC518129BPL/BSPL/BFL/BFWL/BF1L-70/00/10 
TC518129BPL/BSPL/BFL/BFWL/BFIL-70L/OOL/I0L 

SILICON GATE CMOS 

131,072 WORD x 8 BIT CMOS PSEUDO STATIC RAM 

Description 
The TC518129B is a 1 M bit high speed CMOS pseudo static RAM organized as 131 ,072 words by 8 bits. The TC518129B utilizes 
a one transistor dynamic memory cell with CMOS peripheral circuitry to provide high capacity, high speed and low power storage. The 
TC518129B operates from a single 5V power supply. Refreshing is supported by a refresh (RFSH) input which enables two types of 
refreshing - auto refresh and self refresh. The TC518129B features a static RAM-like interface with a write cycle in which the input 
data is written into the memory cell at the rising edge of R!W thus simplifying the microprocessor interface. 

A CS standby mode interface is incorporated in the TC518129B family, with the CE2 pin in the TC518128B family changed to a 
CS pin. The TC518129B is available in a 32-pin, 0.6 inch and 0.3 inch width plastic DIP, a small outline plastic flat package, and a 32-
pin thin small outline plastic package (forward type). 

Features 

• Organization: 131,072 words x 8 bits 

• Single 5V power supply 

• Fast access time 

TC5181298 Family 

-70 -80 -10 

tCEA CE Access Time 70ns 80ns 100ns 

tOEA or: Access Time 2Sns 30ns 40ns 

tRC Cycle Time 11Sns 130ns 160ns 

Power Dissipation 38SmW 330mW 275mW 

Self Refresh Current 
2001lA (L version) 
SOIlA (LL version) 

• Auto refresh is supported by an internal refresh address 
counter 

• Self refresh is supported by an internal timer 

• Inputs and outputs TIL compatible 

• Refresh: 512 refresh cycles/8ms 

• Auto refresh power down feature 

• Package 
- TC518129BPL 
- TC518129BFL 
- TC518129BSPL 
- TC518129BFWL 
- TC5181 29BFTL 

(TSOP) 

PIN NO. 1 2 

PIN NAME A11 Ag 

PIN NO. 17 18 

PIN NAME A3 A2 

: DIP32-P-600 
: SOP32-P-450 
: DIP32-P-300 
: SOP32-P-525 
: TSOP32-P-0820 

3 4 5 

As A13 RIW 

19 20 21 

A1 Ao 1/01 

6 7 

CS A1S 

22 23 

1/02 1/03 

Pin Connection (Top View) 

RFsH X~~ A16 's10 13
\2 

At. CS 
A12 RIW 

A7 A13 
A6 A8 16 17 

AS A9 TC518t29BFTL ( Forward) 
A4 All 
A3 ~ 
A2 feO At 
AO 1108 

1101 1107 
1102 1106 
1103 1105 

GND 004 

TC518129BPL/BFL/BSPL/BFVVL 

Pin Names 

AO - A16 Address Inputs 

RIW ReadIWrite Control Input 

or: Output Enable Input 

iiFSR Refresh Input 

cr Chip Enable Input 

CS Chip Select Input 

1/01 - 1/08 Data InputslOutputs 

VDD Power 

GND Ground 

8 9 10 11 12 13 14 is 16 

VDD R1!SR A16 A14 A12 A7 A6 As A4 

24 25 26 27 28 29 30 31 32 

GND 1/04 I/OS 1106 1107 1/08 CE AlO or: 
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TC518129BPUBSPUBFL/BFWLlBFTL· 70/80/10 
TC518129BPUBSPUBFLlBFWUBFTL·70L/80U10L Static RAM 

Block Diagram 

CE 

CS 

Rf\No---oQ 

Operating Mode 

MEMORY 
ARRAY 

512)(256)(8 

~N MODE CE CS OE R/W RFSH AO -A16 1/01- 8 

Read 
Write 
CE only Refresh 

CS Standby 
Auto/Self Refresh 

Standby 

H == High level input (VI H) 
L == Low level input (VIU 
* == VIH orVIL 

L H 
L H 
L H 

L L 
H * 

H * 

L H * V* 
* L * V* 
H H * V* 

* * * * 
* * L * 

* * H * 

V* == At the falling edge of CE, all address inputs are latched. At all other times, the address inputs are "*". 

HZ == High impedance 

Maximum Ratings 

SYMBOL ITEM RATING UNIT NOTES 

VIN Input Voltage -1.0-7.0 V 

VOUT Output Voltage -1.0 -7.0 V 

Voo Power Supply Voltage -1.0 - 7.0 V 

TOPR Operating Temperature 0-70 °C 
1 

TSTRG Storage Temperature -55 - 150 °C 

TSOLOER Soldering Temperature • Time 260·10 °C· sec 

Po Power Dissipation 600 mW 

lOUT Short Circuit Output Current 50 rnA 

OUT 
IN 
HZ 

HZ 
HZ 

HZ 
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TC518129BPL/BSPL/BFlIBFWLlBFTL·70/80/10 
Static RAM TC518129BPL/BSPLlBFLlBFWLlBFTL· 70Ll80Ll1 OL 

DC Recommended Operating Conditions 

SYMBOL PARAMETER MIN. TYP. MAX. UNIT NOTES 

Voo Power Supply Voltage 4.5 5.0 5.5 V 

V'H Input High Voltage 2.4 - Voo + 1.0 V 2 

V'L Input Low Voltage -1.0 - 0.8 V 

DC Characteristics (Ta = 0 - 700C, Voo = 5V±10%) 

SYMBOL PARAMETER MIN. TYP. MAX. UNIT NOTES 

70ns version - 50 70 

1000 
Operating Current (Average) 

80ns version - 40 60 mA 3,4 cr, Address cycling: tRC = tRC min. 
100ns version - 35 50 

100s1 
Standby Current - - 1 mA cr = V'H, R'FSR = V'H 

Standby Current L version - 100 200 IlA 
100S2 cr = Voo - 0.2V, R'FSR = Voo - 0.2V LL version - 35 50 IlA 

100F1 
Self Refresh Current (Average) - - 1 mA cr = V'H, R'FSR = V'L 

Self Refresh Current (Average) L version - 100 200 IlA 
100F2 cr = Voo - 0.2V, R'FSR = 0.2V LL version 35 50 IlA -

100F3 
Auto Refresh Current (Average) - - 2 mA R'FSR cycling: tFC = tFC min 

70ns version - 50 70 

100F4 
cr only Refresh Current (Average) 

80ns version - 40 60 mA 3 cr, Address cycling: tRC = tRC min. 
100ns version - 35 50 

I'(L) 
Input Leakage Current - - ±10 IlA OV:5: V'N:5: Voo, All other Inputs not under test = OV 

Output Leakage Current 

10(L) Output Disabled (cr = V'H or'OE" = V'H or R/W = V,d, 
OV:5: VOUT :5: Voo 

- - ±10 IlA 

VOH 
Output High Level 

2.4 - - V 
10H = -1mA 

VOL 
Output Low Level - - 0.4 V 
10L= 2.1mA 

Capacitance* (VOO = 5V, Ta = 25OC, f = 1 MHz) 

SYMBOL PARAMETER MIN. MAX. UNIT 

C'1 Input Capacitance (AO - A16) - 5 

CI2 Input Capacitance (cr, CS, OE, R/W, R'FSFi) - 7 pF 

CIO Input/Output CapaCitance - 7 

"This parameter is periodically sampled and is not 100% tested. 
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TC518129BPUBSPUBFL/BFWL/BFTL-70/80/10 
TC518129BPUBSPUBFUBFWUBFTL-70L/80U10L Static RAM 

AC Characteristics (Ta = 0 - 700C, Voo = 5V±10%) (Notes: 5, 6,7,8) 

-70 
SYMBOL PARAMETER 

MIN. MAX. MIN. 

tRC Random Read, Write Cycle Time 115 - 130 

tRMW Read Modify Write Cycle Time 160 - 180 

tCE cr Pulse Width 70 10,000 80 

tp cr Precharge Time 35 - 40 

tCEA cr Access Time - 70 -

tOEA OE" Access Time - 25 -

tCLl cr to Output in Low -Z 20 - 20 

tOll OE" to Output in Low -Z 0 - 0 

tWLl Output Active from End of Write 0 - 0 

tCHZ Chip Disable to Output in High-Z 0 20 0 

to HZ OE" Disable to Output in High-Z 0 20 0 

tWHZ Write Enable to Output in High-Z 0 25 0 

taos OE" Output Disable Setup Time 0 - 0 

tOOH OE Output Disable Hold Time 10 - 10 

tRCS Read Command Setup Time 0 - 0 

tRCH Read Command Hold Time 0 - 0 

tcss Chip Select Setup Time 0 - 0 

tCSH Chip Select Hold Time 20 - 25 

twp Write Pulse Width 20 - 25 

tWCH Write Command Hold Time 35 10,000 40 

tCWL Write Command to cr Lead Time 20 10,000 25 

tosw Data Setup Time from R/W 15 - 20 

tosc Data Setup Time from cr 15 - 20 

tOHW Data Hold Time from R!W 0 - 0 

tOHC Data Hold Time from cr 0 - 0 

tASC Address Setup Time 0 - 0 

tAHC Address Hold Time 20 - 25 

tRHC rn=SH Command Hold Time 15 - 15 

tFC Auto Refresh Cycle Time 115 - 130 

tRFO rn=SH Delay Time from cr 35 - 40 

tFAP rn=SH Pulse Width (Auto Refresh) 30 8,000 30 

tFP rn=SH Precharge Time 30 - 30 

tFAS rn=SH Pulse Width (Self Refresh) 8,000 - 8,000 

t FRS cr Delay Time from 11rnR (Self Refresh) 160 - 160 

tREF Refresh Period (512 cycles, AO - A8) - 8 -
tT Transition Time (Rise and Fall) 3 50 3 

-80 -10 

MAX. MIN. MAX. 

- 160 -
- 220 -

10,000 100 10,000 

- 50 -
80 - 100 

30 - 40 

- 20 -
- 0 -
- 0 -
20 0 25 

20 0 25 

25 0 30 

- 0 -
- 10 -
- 0 -
- 0 -

- 0 -
- 30 -
- 30 -

10,000 50 10,000 

10,000 30 10,000 

- 25 -
- 25 -
- 0 -
- 0 -
- 0 -
- 30 -
- 15 -

- 160 -

- 50 -
8,000 30 8,000 

- 30 -
- 8,000 -
- 190 -

8 - 8 

50 3 50 
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TC518129BPLlBSPLlBFLlBFWL/BFTL-70/80/10 
Static RAM TC518129BPLlBSPL/BFLlBFWL/BFTL-70Ll80Ll10L 

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

2) All voltages are referenced to GND. 

3) 1000 and IOOF4 depend on the cycle time. 

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

5) An initial pause of 100JlS with high CE is required after power-up before proper device operation is achieved. 

6) AC measurements assume tT = 5ns. 

7) Timing reference levels 
Input Levels 

Input Reference Levels 

Output Reference Levels 

V1H = 2.6V 
V1L = 0.6V 

V1H = 2.4V 
V1L = 0.8V 

VOH = 2.2V 
VOL = 0.8V 

8) Measured with a load equivalent to 1 TIL load and 1 OOpF. 

INPUT 
2.6V 

O.6V 

OUTPUT 

INPUT REFERENCE 
LEVEL 

2. v 

OUTPUT REFERENCE 
LEVEL 

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) For write cycles, the input data is latched at the earlier of RIW or CE rising edge. Therefore, the 
input data must be valid during the setup time (tosw or tosd and hold time (tOHW or tOHd. 

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

12) The two refresh operations, auto refresh and self refresh, are defined by the RFSH pulse width under the condition 
CE = V1H. 

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

The timing parameter tFRS must be met for proper device operation under the following conditions: 
• after self refresh 
• if RFSH = "L" after power-up 

TOSHIBA AMERICA ELECTRONIC COMPONENTS. INC. 0-129 



TC518129BPUBSPL/BFL/BFWUBFTL-70/80/10 
TC518129BPUBSPUBFUBFWUBFTL .. 70U80L/10L Static RAM 

Timing Waveforms 

Read Cycle 

~ 
VIH -
Vil -

VIH 
CS Vil 

VIH-~--------~-++-----++------------------~--------~~~---------
R/W Vll-____ 

J 

VIH-~---=~~~~~~============~----------------~t=~====~---
~Vll-~ ____ ~~ ____ ~ __________________________ L-__ ~ ____ __ 

Write Cycle 1 (OE Fixed High) 

a VIH -
Vil -

VIH 
CS Vil 

m VIH -
Vil -

VIH -
Rf\N Vil -

tosc 
tosw toHW 

VIH -
v01-voa· VIl _--------...,H----------<I 

~-----------~---~ 
DATA-IN 

tRFD 

VIH-~-----~~~~~-----------------------~~~--------
mH VIL-

------~~----~--------------~~~----~~--~------~ :HorL 
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TC518129BPLlBSPLlBFL/BFWLlBFTL-70/80/10 
Static RAM TC518129BPLlBSPLlBFLlBFWLlBFTL-70L/80Ll10L 

Write Cycle 2 (OE Clocked) 

V
1l ---------------------~---------~------------------~---~~----------++-------------

VII~ -
RFSH V

1l 
_ 

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

Write Cycle 3 (OE Fixed Low) 

VIH -

~ Vl
l -----------++----------------------------oH--------

VIH -

Rf\N VIL ----------J.;...--++---------.;;;:~--~+------r __ ---oH------
V IH -

~N ----------~----------~--CDA 
J VIL -

VOl-VOS ~--~~-------~~~ 
LOUT VOH-_________ +-I-___ ~ 

VOL -

VIH -

~VIL-
-------~---------~~--------------------~--------~:HorL 
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TC518129BPLlBSPLlBFL/BFWLlBFTL-70/80/10 
TC518129BPLlBSPL/BFL/BFWL/BFTL-70Ll80Ll10L Static RAM 

Read Modify Write Cycle 

VIH _::-------""\1 1<IIIIt"""--------~-------+l ~===~ 
Cl Vll-

VIH _:-------~~_,J 

~ Vll -
------~--~~-~-----~+-------------~------------

VIH -

Vil - ____ -' 

VIH -
~N -------------~~~~-------+--~~~ I Vll-

V01-VOS 
L VOH­

OUT VOl-----------++--~-~ 

VIH-::----~==~~~~==~~-------------------!~~~~~-----
~Vll -~ _____ _'~====~~ __________________ _'~ __ ~ ______ ____ 

CE Only Refresh 

-a VIH -

Vil -

VIH 
CS Vil 

AO- AS 
VIH 

Vil 

~ 
VIH -

Vil -

VIH -
RNI 

Vil -

VoH-
V01-VOS VOl- OPEN 

tFRS 

VIH -

~Vll-
Note: A9 - A 16 = V1H or VIL ~ :HorL 
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TC518129BPLlBSPLlBFLlBFWLlBFTL-70/80/10 
Static RAM TC518129BPLlBSPLlBFLlBFWLlBFTL-70Ll80Ll10L 

Auto Refresh 

V01-VOS VOH - ________________________ __ 

VOL -

Note: CS, OE, RIW, AO - A 16 = V1H or V1L 

Self Refresh 

V

1H

- l' CE V1L _____ . 

4,.._-.,;::tR~FO~~~1 

V1H -

imHv IL -~ ____ .J 

OPEN 

V01-I/OS VOH - _____________ _ 
OPEN 

VOL -

Note: CS, OE, RIW, AO - A 16 = V1H or V1L 

CS Standby Mode 

V01-V08 vOH - _____________ _ 

VOL -
OPEN 

Note: OE, RIW, AO - A 16 = V1H or V1L ~:HorL 
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Static RAM 

Notes 
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TOSHIBA 

TC5l8l29BPL/BFL/BFWL/BFIL-70V /80V /lOV 

SILICON GATE CMOS 

131,072 WORD x 8 BIT CMOS PSEUDO STATIC RAM 

Description 
The TC518129B-V is a 1 M bit high speed CMOS pseudo static RAM organized as 131,072 words by 8 bits. The TC518129B-V 
utilizes a one transistor dynamic memory cell with CMOS peripheral circuitry to provide high capacity, high speed and low power 
storage. The TC518129B-V operates from a single power supply of 2.7 - 5.5V. Refreshing is supported by a refresh (RFSf-i input 
which enables two types of refreshing - auto refresh and self refresh. The TC518129B-V features a static RAM-like interface with a 
write cycle in which the input data is written into the memory cell at the rising edge of RNV thus simplifying the microprocessor 
interface. 

A CS standby mode interface is incorporated in the TC518129B-V family, with the CE2 pin in the TC518128B-V family changed 
to a CS pin. The TC518129B-V is available in a 32-pin, 0.6 inch width plastic DIP, a small outline plastic flat package, and a 32-pin thin 
small outline plastic package (forward type). 

Features 
• Organization: 131,072 words x 8 bits 

• Low voltage operation: 2. 7V - 5. 5V 

• Data retention supply voltage: 2.7V - 5.5V 

• Fast access time 

TC518129B-V Family 

-70 -80 -10 

tCEA cr Access Time 70ns 80ns 100ns 

tOEA N Access Time 2Sns 30ns 40ns 

tRC Cycle Time 115ns 130ns 160ns 

Power Dissipation 38SmW 330mW 27SmW 

Self Refresh Current 
Is.sv SO/lA 

1 3.0V 2S/lA 

• Auto refresh is supported by an internal refresh address 
counter 

• Self refresh is supported by an internal timer 

• Inputs and outputs TTL compatible 

• Refresh: 512 refresh cycles/8ms 

• Auto refresh power down feature 

• Package 
- TC518129BPL-V: DIP32-P-600 
- TC518129BFL-V: SOP32-P-450 
- TC518129BFWL-V: SOP32-P-525 
- TC518129BFTL-V: TSOP32-P-0820 

(TSOP) 

PIN NO. 1 2 3 4 S 6 7 

PIN NAME A11 Ag As A13 R/W CS A15 
PIN NO. 17 18 19 20 21 22 23 

PIN NAME A3 A2 A1 Ao 1/01 1/02 1/03 

Pin Connection (Top View) 

RFSH 
A16 
A14 
A12 

x~~ 

A7 
A6 
AS 
A4 
A3 
A2 
Al 
AO 

CS 
Rom 
A13 
A8 
A9 
A1l 
OE 
AlO 
CE 
1108 
1101 
1106 
1105 
1104 

TC5l8129BFTL(FonNard) 

1101 
1102 
1103 

GNO 

TCS191299Pl/BFl/BFVVl 

Pin Names 

AO - A16 Address Inputs 

RIW ReadIWrite Control Input 

OE Output Enable Input 

'R'FSR Refresh Input 

CE Chip Enable Input 

CS Chip Select Input 

1/01 - 1/08 Data InputslOutputs 

VDD Power 

GND Ground 

8 9 10 11 12 13 

VDD R"F'SR A16 A14 A12 A7 

24 2S 26 27 28 29 

GND 1/04 I/OS 1/06 1/07 1/08 

14 1S 16 

Ae As A4 

30 31 32 

cr A10 N 
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TC51S129BPL/BFL/BFWLlBFTL-70V/SOV/10V Static RAM 

Block Diagram 

CE 

CS 

ROW 
ADDRESS 
BUFFER (9) 

R!WO---CI 

Operating Mode 

~ MODE 

Read 
Write 
cr only Refresh 

CS Standby 
Auto/Self Refresh 

Standby 

H = High level input (VI H) 
L = Low level input (VIJ 
* = VIH orVIL 

CE 

L 
L 
L 

L 
H 

H 

CS 

H 
H 
H 

L 
* 

* 

MEMORY 
ARRAY 

512x256x8 

OE R/W 

L H 
* L 
H H 

* * 
* * 

* * 

RFSH 

* 
* 
* 

* 
L 

H 

AO -A16 

V* 
V* 
V* 

* 
* 

* 

1/01 
1 

I/OS 

1/01- 8 

OUT 
IN 
HZ 

HZ 
HZ 

HZ 

V* = At the falling edge of CE, all address inputs are latched. At all other times, the address inputs are "*". 

HZ = High impedance 

Maximum Ratings 

SYMBOL ITEM RATING UNIT NOTES 

VIN Input Voltage -1.0 -7.0 V 

VOUT Output Voltage -1.0-7.0 V 

Voo Power Supply Voltage -1.0 - 7.0 V 

TOPR Operating Temperature 0-70 °C 
1 

TSTRG Storage Temperature -55 - 150 °C 

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

Po Power Dissipation 600 mW 

lOUT Short Circuit Output Current 50 mA 

D-136 TOSHIBA AMERICA ELECTRONIC COMPONENTS. INC. 



Static RAM TC518129BPLlBFLlBFWLlBFTL-70V/80V/10V 

DC Recommended Operating Conditions 

SYMBOL PARAMETER MIN. TYP. MAX. UNIT NOTES 

Voo Power Supply Voltage 4.5 5.0 5.5 V 

VIH Input High Voltage 2.4 - Voo + 1.0 V 2 

VIL Input Low Voltage -1.0 - 0.8 V 

DC Characteristics (Ta = 0 - 700C, Voo = 5V±10%) 

SYMBOL PARAMETER MIN. TYP. MAX. UNIT NOTES 

70ns version - 50 70 

1000 
Operating Current (Average) 

80ns version - 40 60 mA 3,4 cr, Address cycling: tRC = tRC min. 
1 OOns version - 35 50 

100s1 
Standby Current - - 1 mA 
cr=VIH,~=VIH 

100S2 
Standby Current - 35 50 ~ cr = Voo - 0.2V, ~ = Voo - 0.2V 

100F1 
Self Refresh Current (Average) - - 1 mA 
cr=VIH, ~=VIL 

100F2 
Self Refresh Current (Average) - 35 50 ~ cr = Voo - 0.2V, 'RFSH = 0.2V 

100F3 
Auto Refresh Current (Average) - - 2 mA 
R'J!SH cycling: tFC = tFC min. 

70ns version - 50 70 

100F4 
cr only Refresh Current (Average) 
cr, Address cycling: tRC = tRC min. 

SOns version - 40 60 mA 3 

1 OOns version - 35 50 

II(L) 
Input Leakage Current - - ±10 ~ OV ~ VIN ~ Voo, All other Inputs not under test = OV 

Output Leakage Current 

10(L) Output Disabled (CE = VIH or OE = VIH or RIW = Vld, - - ±10 ~ 
OV ~ VOUT ~ Voo 

VOH 
Output High Level 

2.4 - - V 
10H = -1.0mA 

VOL 
Output Low Level - - 0.4 V 
10L= 2.1mA 

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

SYMBOL PARAMETER MIN. MAX. UNIT 

CI1 Input Capacitance (AO - A 16) - 5 

CI2 Input Capacitance (cr, CS, OE, RIW, ~) - 7 pF 

CIO Input/Output Capacitance - 7 

*This parameter is periodically sampled and is not 100% tested. 
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TC518129BPUBFUBFWUBFTL-70V/80V/10V Static RAM 

AC Characteristics (Ta = 0 - 700C, Vee = 5V±10%) (Notes: 5, 6, 7, 8) 

·70 ·80 ·10 
SYMBOL PARAMETER UNIT NOTES 

MIN. MAX. MIN. MAX. MIN. MAX. 

tRC Random Read, Write Cycle Time 115 - 130 - 160 -
I----

tRMW Read Modify Write Cycle Time 160 - 180 - 220 -
cr Pulse Width 

I----
tCE 70 10,000 80 10,000 100 10,000 

cr Precharge Time 
I----

tp 35 - 40 - 50 -
cr Access Time 

I----
tCEA - 70 - 80 - 100 

'O't: Access Time 
I----

tOEA - 25 - 30 - 40 

cr to Output in Low -Z 
I----

tClZ 20 - 20 - 20 -
'O't: to Output in Low -Z 

I----
tOll 0 - 0 - 0 -

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

tCHz Chip Disable to Output in High-Z 0 20 0 
I----

20 0 25 9 

'O't: Disable to Output in High-Z 
I----

tOHZ 0 20 0 20 0 25 9 
I----

tWHZ Write Enable to Output in High-Z 0 25 0 25 0 30 9 

'O't: Output Disable Setup Time 
I----

taos 0 - 0 - 0 -
OE Output Disable Hold Time 

I----
tooH 10 - 10 - 10 -

t---

tRCS Read Command Setup Time 0 - 0 - 0 -
I----

tRCH Read Command Hold Time 0 - 0 - 0 -
tcss Chip Select Setup Time 0 0 0 

r-------: - - -
tCSH Chip Select Hold Time 20 - 25 

ns I----
- 30 -

I----
twp Write Pulse Width 20 - 25 - 30 -

tWCH Write Command Hold Time 35 10,000 40 
I----

10,000 50 10,000 

tCWl Write Command to cr Lead Time 20 10,000 25 
I----

10,000 30 10,000 
I----

tosw Data Setup Time from RIW 15 - 20 - 25 - 10 

Data Setup Time from CE 
I----

tosc 15 - 20 - 25 - 10 

tOHW Data Hold Time from R!W 0 -- 0 
I----

- 0 - 10 

Data Hold Time from cr t---
toHC 0 - 0 - 0 - 10 

tASC Address Setup Time 0 - 0 
I----

- 0 - 11 

Address Hold Time 
I----

tAHC 20 - 25 - 30 - 11 

'FWSH Command Hold Time 
I----

tRHC 15 - 15 - 15 -
I----

tFC Auto Refresh Cycle Time 115 - 130 - 160 -
Rl=SR Delay Time from cr I----

tRFO 35 - 40 - 50 -
Rl=SR Pulse Width (Auto Refresh) 

t---
tFAP 30 8,000 30 8,000 30 8,000 12 

'FWSH Precharge Time 
I----

tFP 30 - 30 - 30 - 12 

Rl=SR Pulse Width (Self Refresh) 
I----

tFAS 8,000 - 8,000 - 8,000 - 12 

cr Delay Time from RFSR (Self Refresh) 
I----

tFRS 160 - 160 - 190 - 12 

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

tT Transition Time (Rise and Fall) 3 50 3 50 3 50 ns 
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Static RAM TC518129BPLlBFLlBFWLlBFTL-70V/80V/10V 

3.0V Operation 

DC Recommended Operating Conditions 

SYMBOL PARAMETER MIN. TYP. MAX. UNIT NOTES 

Voo Power Supply Voltage 2.7 3.0 3.3 V 

VIH Input High Voltage Voo - 0.2V - Voo + 1.0V V 2 

VIL Input Low Voltage -0.5 - 0.2 V 

DC Characteristics (Ta = 0 - 70°C, Voo = 3.0V±O.3V) 

SYMBOL PARAMETER MIN. TYP. MAX. UNIT NOTES 

1000 
Operating Current (Average) 

- 15 20 mA 3,4 CE Address cycling: tRC = tRC min. 

IOOS2 Standby Current - 15 25 ~ 

IOOF2 Self Refresh Current (Average) - 15 25 ~ 

IOOF3 
Auto Refresh Current (Average) 

- - 2 mA 
RFSH cycling: tFC = tFC min. 

IOOF4 
Ci: only Refresh Current (Average) - 15 20 mA 3 Ci: Address cycling: tRC = tRC min. 

II(L) 
Input Leakage Current - - ±10 ~ OV ~ VIN ~ Voo, All other Inputs not under test = OV 

IO(L) 
Output Leakage Current - - ±10 ~ Output Disable, OV ~ VOUT ~ Voo 

IOH = -1mA 2.4 - -
VOH Output High Level V 

IOH = -100~ Voo - 0.2V - -

IOL = 2.1mA - - 0.4 
VOL Output Low Level V 

IOL = 100~ - - 0.2 
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TC518129BPLlBFL/BFWLlBFTL-70V 180V/1 OV Static RAM 

AC Characteristics (Ta = 0 - 700C, Voo = 3.0V±0.3V) (Notes: 5, 6, 8) 

SYMBOL PARAMETER 

tRC Random Read, Write Cycle Time 

tRMW Read Modify Write Cycle Time 

tCE CE' Pulse Width 

tp CE' Precharge Time 

tCEA CE' Access Time 

tOEA OE' Access Time 

telz CE' to Output in Low-Z 

tOll OE' to Output in Low -Z 

tWLl Output Active from End of Write 

tCHZ Chip Disable to Output in High-Z 

tOHZ OE' Disable to Output in High-Z 

tWHz Write Enable to Output in High-Z 

taos OE' Output Disable Setup Time 

tOOH OE' Output Disable Hold Time 

tRCS Read Command Setup Time 

tRCH Read Command Hold Time 

twp Write Pulse Width 

tWCH Write Command Hold Time 

tCWl Write Command to cr Lead Time 

tosw Data Setup Time from R!W 

tosc Data Setup Time from cr 
tOHW Data Hold Time from R!W 

tOHC Data Hold Time from cr 
tASC Address Setup Time 

tAHC Address Hold Time 

tRHC ~ Command Hold Time 

tFC Auto Refresh Cycle Time 

tRFO ~ Delay Time from cr 
tFAP ~ Pulse Width (Auto Refresh) 

tFP ~ Precharge Time 

tFAS ~ Pulse Width (Self Refresh) 

tFRS cr Delay Time from ~ (Self Refresh) 

tREF Refresh Period (512 cycles, AO - A8) 

tT Transition Time (Rise and Fall) 

Timing Reference Levels: 
Input Reference Levels: 1 .5V11 .5V 
Output Reference Levels: 1 .5V11.5V 

MIN. MAX. UNIT 

240 -
320 -
150 10,000 

80 -
- 150 

- 80 

20 -

5 -
5 -

0 30 

0 30 

0 40 

0 -
10 -

0 -
0 -

ns 
35 -

70 10,000 

35 10,000 

30 -

30 -
0 -
0 -
0 -
35 -
15 -

240 -
80 -

50 8,000 

50 -
8,000 -
300 -
- 8 ms 

3 50 ns 

NOTES 

r---
I--

13 
r---

r---
I--

I--

r---
I--

I--
9 

I--
9 

r---
9 

I--

-
-
-
-
-
-
-

10 
-

10 - 10 
-

10 
I--

11 
I---

11 
I--

I--

r---
I--

12 
I--

12 
r---

12 
I--

12 
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Static RAM TC518129BPLlBFLlBFWLlBFTL-70V/80V/10V 

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

2) All voltages are referenced to GND. 

3) 1000 and 100F4 depend on the cycle time. 

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

5) An initial pause of 100f.,lS with high CE is required after power-up before proper device operation is achieved. 

6) AC measurements assume tT = 5ns. 

7) Timing reference levels 
Input Levels 

Input Reference Levels 

Output Reference Levels 

V1H = 2.6V 
V1L = 0.6V 

VII-1 = 2.4V 
V1L = 0.8V 

VOH = 2.2V 
VOL = 0.8V 

INPUT 
2.6V 

O.6V 

OUTPUT 

INPUT REFERENCE 
LEVEL 

8) Measured with a load equivalent to 1 TIL load and 100pF. 

2.2V 

OUTPUT REFERENCE 
LEVEL 

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) For write cycles, the input data is latched at the earlier of RJIN or CE rising edge. Therefore, the input 
data must be valid during the setup time (tosw or tose) and hold time (tOHW or tOHe). 

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

12) The two refresh operations, auto refresh and self refresh, are defined by the RFSH pulse width under the condition 
CE=V1H· 

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

The timing parameter tFRs must be met for proper device operation under the following conditions: 
• after self refresh 
• if RFSH = "L" after power-up 
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TC518129BPL/BFLlBFWLlBFTL-70V 180V 11 OV Static RAM 

Data Retention Characteristics (Ta = 0 - 70°C) 

SYMBOL PARAMETER MIN. TYP. MAX. UNIT 

VOH Data Retention Supply Voltage 2.7 - 5.5 V 

I VOH = 3.0V - 15 25 
IOOF2 Self Refresh Current I VDH = 5.5V 

JlA - 35 50 

tR Recovery Time 5 - - ms 

Voo 

4.SV 

Voo VOH 
---------~ If ,-----------------, --------------.-.-.-.-.- -_._._._._--.-

GND 

OATA RETENTION MODE 

VIM 
tRFD (SELF REFRESH) I tFR" 

RFSH ~ Onsmin. tR I~ 
:iiO.2V 

GND 

n r---, 
~VDD - O.2V 

J -------] \-------

Notes: CS, OE, RIW, AO - A 16 = V1H or V1L 

IDDF1 is applicable when RFSH = V1L (max.), CE = V1H (min.). 
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Static RAM TC518129BPUBFUBFWUBFTL-70V /80V/1 OV 

Timing Waveforms 

Read Cycle 

VIH 
AO - A16 VIL 

VIH -

OE VIL-

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

VIH -
R/W 

VIL --------' 

VOH-
1101-1/08 VOL _-------+-+---+------0(1:: DATA-OUT 

VIH -
~VIL --____ ~~ ___ ~~ _______________________ ~_~~ ____ _ 

Write Cycle 1 (OE Fixed High) 

CE 
VIH -

VIL -

VIH 
CS V IL 

m VIH -

VIL -

VIH -
R/W 

VIL -

VIH ---------.;.4-----------( DATA-IN 
1/01-1/08 VIL - 1\----------'~--__1l 

't ~ 

~ :HorL 
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TC518129BPLlBFL/BFWL/BFTL·70V/80VI10V Static RAM 

Write Cycle 2 (OE Clocked) 

cr VIH -

V 1L -

V 1H 
CS 

VIL 

V 1H -

~ VIL - ____________ ~~----__ ~----__ --__ --~--~~------~------------__ 

V1H -
rvw 

V
1L ---------~--~~-------+----~--~-4~--~~------~------------.... 

VIH -

RFSR'VIL _ 

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

Write Cycle 3 (OE Fixed Low) 

V1H 
AO - A16 V

1L 

V
1L --------------++----------------------------------++--------------

VIH -

V
1L ---------~---++-------------~--~~~--~~--~-++----------------

V1H -

1/01-1/08 
VIL --------------++-------------~--~~~--~--~--__ ~~~ 

LOUT vOH-____________ -++-__ --+i 
VOL-

0·144 

V1H -

RFffi Vil _ 

------~------------~----------------~~--------~------~-----~:HorL 
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Static RAM TC518129BPLlBFLlBFWLlBFTL-70V 180V 11 OV 

Read Modify Write Cycle 

V1H -

M VIL-

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

RIVV 
V

1L 
-------

VIH ---------------+-+----+-I--::----------+----ho---~ r N . V1L-

1/01-1108 
L VOH -

OUT VOL _-----------+-+--+----<: 

VIH -~----~==~~~==~~~~~---------------------~~==~==~----
~VIL -~ _____ ~[!t=:==!~~ ______________________________ ~~ __ ~~ ______ ____ 

CE Only Refresh 

V 1H -
CE 

V 1L -

V 1H 
CS V 1L 

V 1H 
AO- A8 V 1L 

~ 
V 1H -

V 1L -

V 1H -
FVW 

V 1L -

Vot-i-
1/01 -1/08 VO

L
-

Note: A9 - A16 = V1H orV1L ~:HorL 
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TC518129BPLlBFLlBFWL/BFTL-70V/80V/10V Static RAM 

Auto Refresh 

1/01-1/08 VOH - _____________ _ 

VOL -
OPEN 

Note: CS, OE, R/W, AD - A 16 = V1H or V1L 

Self Refresh 

V'H- 1 a V1L -~---
"III _-:tR.:.:.F=-D_+l~1 

1/01-1/08 VOH - _____________ _ 

VOL -
OPEN 

Note: CS, OE, R/W, AD - A 16 = V1H or V1L 

CS Standby Mode 

1101-1/08 VOH - ____________ _ 

VOL -
OPEN 

Note: OE, R/W, AD - A 16 = V1H or V1L ~:HorL 
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Static RAM TC5181298PL/BFLlBFWLlBFTL-70V 180V 11 OV 

IOOE2 Voo Characteristics 

(JJA) 

Typ. Ta = 25·( 

100 

50 

----
O~ ________ ~ ________ -L ________ ~~~ ______ ~_ 

4 6 (V) 

IOOE2 Temp. Characteristics 

Typ. VDO = 3V 

60 

40 

20 

0~ ____ ~ ________ ~ __________________ 4-______ _ 

25 70 (·C) 
Ta 
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TC518129BPLlBFLlBFWLlBFTL-70V/80V/10V 

Battery Backup Application Example 

VDO 

Zo 
3.9V 

*1 : Ceramic condenser 
*2: Tantalum condenser 

2SA1015 

Static RAM 

1000n 

Nicd 
X3 
3.6v 

Oi 

VDO 

System 

GNO 

(A large bypass condenser is preferable to absorb noise when the power supply is switched.) 

*1 

O.lpF 

+ *2 
10pF 
-47pF 

This circuit does not have memory protection. Therefore, rapid turnoff of the power supply must be avoided. Enter the Self 
Refresh mode before changing to the battery backup power supply. 
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TOSHIBA 

TC518129CPL/CFWL/CFIL70/00/10 
TC518129CPL/CFWL/CFIL-70L/OOL/l0L 

SILICON GATE CMOS PRELIMINARY 

131,072 WORD x 8 BIT CMOS PSEUDO STATIC RAM 

Description 
The TC518129C is aiM bit high speed CMOS pseudo static RAM organized as 131,072 words by 8 bits. The TC518129C utilizes 
a one transistor dynamic memory cell with CMOS peripheral circuitry to provide high capacity, high speed and low power storage. The 
TC518129C operates from a single 5V power supply. Refreshing is supported by a refresh (RFSH) input which enables two types of 
refreshing - auto refresh and self refresh. The TC518129C features a static RAM-like interface with a write cycle in which the input 
data is written into the memory cell at the riSing edge of RIW thus simplifying the microprocessor interface. 

A CS standby mode interface is incorporated in the TC518129C family, with the CE2 pin in the TC518128C family changed to a 
CS pin. The TC518129C is available in a 32-pin, 0.6 inch width plastic DIP, a small outline plastic flat package, and a 32-pin thin small 
outline plastic package (forward type). 

PFeatures 
• Organization: 131,072 words x 8 bits 
• Single 5V power supply 
• Fast access time 

TC518129C Family 

-70 -80 -10 

tCEA CE Access Time 70ns 80ns 100ns 

tOEA ~ Access Time 25ns 30ns 40ns 

tAC Cycle Time 115ns 130ns 160ns 

Power Dissipation 385mW 330mW 275mW 

Self Refresh Current 
1 001lA (L version) 
501lA (LL version) 

• Auto refresh is supported by an internal refresh address 
counter 

• Self refresh is supported by an internal timer 
• Inputs and outputs TIL compatible 
• Refresh: 512 refresh cycles/8ms 
• Auto refresh power down feature 

• Package 
- TC518129CPL : DIP32-P-600 
- TC518129CFWL : SOP32-P-525 
- TC518129CFTL : TSOP32-P-0820 

(TSOP) 

PIN NO. 1 2 3 4 5 6 7 

PIN NAME A11 Ag As A13 R/W CS A15 

PIN NO. 17 18 19 20 21 22 23 

PIN NAME A3 A2 A1 Ao 1/01 1/02 1/03 

Pin Connection (Top View) 

RFsH 
A16 
A14 
A12 

Voo 
A15 

A7 
A6 
AS 
A4 
A3 
A2 
Al 
AO 

C5 
RIW 
All 
A8 
A9 
All 
OE 
Al0 
CE 
1108 
1107 
1106 
1105 
1104 

TC518129CFTL ( Forw~rd ) 

1101 
1102 
1103 

GND 

TC518129CPL/CFVVl 

Pin Names 

AO ~ A16 Address Inputs 

RIW ReadIWrite Control Input 

"DE Output Enable Input 

RFSH Refresh Input 

CE Chip Enable Input 

CS Chip Select Input 

1/01 ~ 1/08 Data InputslOutputs 

Voo Power 

GND Ground 

8 9 10 11 12 13 

Voo RFSH A16 A14 A12 A7 

24 25 26 27 28 29 

GND 1/04 1/05 1/06 1/07 1/08 

14 15 16 

A6 A5 A4 

30 31 32 

CE A10 "DE 
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TC518129CPLlCFWLlCFTL· 70/80/10 
TC518129CPLlCFWLlCFTL·70L/80L/10L 

Block Diagram 

RN/o---<I 

Operating Mode 

Static RAM 

MEMORY 
ARRAY 

512x256x8 

MODE CE CS DE R/W RFSH AD -A16 1/01 - 8 

Read 
Write 
cr only Refresh 

CS Standby 
Auto/Self Refresh 

Standby 

H = High level input (VI H) 
L = Low level input (VIJ 
* = VIH orVIL 

L H 
L H 
L H 

L L 
H . 
H . 

L H * V* 
* L * V* 
H H * V* 

* * * * 
* . L * . . H . 

V* = At the falling edge of CE, all address inputs are latched. At all other times, the address inputs are "*n. 

HZ = High impedance 

Maximum Ratings 

SYMBOL ITEM RATING UNIT NOTES 

VIN Input Voltage -1.0 -7.0 V 

VOUT Output Voltage -1.0 - 7.0 V 

Voo Power Supply Voltage -1.0 - 7.0 V 

TOPR Operating Temperature 0-70 °C 
1 

TSTRG Storage Temperature -55 - 150 °C 

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

Po Power Dissipation 600 mW 

lOUT Short Circuit Output Current 50 mA 

OUT 
IN 
HZ 

HZ 
HZ 

HZ 

0·150 TOSHIBA AMERICA ELECTRONIC COMPDNENTS. INC. PRELIMINARY 



Static RAM 

DC Recommended Operating Conditions 

SYMBOL PARAMETER MIN. TYP. MAX. 

Voo Power Supply Voltage 4.5 5.0 5.5 

VIH Input High Voltage 2.4 - Voo + 1.0 

VIL Input Low Voltage -1.0 - O.B 

DC Characteristics (Ta = 0 - 70°C, Voo = 5V±10%) 

SYMBOL PARAMETER 

70ns version 

1000 
Operating Current (Average) 

BOns version cr, Address cycling: tRC = tRC min. 
1 OOns version 

100s1 
Standby Current 
CE = VIH, RFSH = VIH 

Standby Current L version 
100S2 CE = Voo - 0.2V, R1=SR = Voo - 0.2V LL version 

100F1 
Self Refresh Current (Average) 
CE = V1H, "FWSH = VIL 

Self Refresh Current (Average) L version 
IOOF2 CE = Voo - 0.2V, Ri=SR = 0.2V LL version 

100F3 
Auto Refresh Current (Average) 
RFSH cycling: tFC = tFC min 

70ns version 

100F4 
cr only Refresh Current (Average) 

BOns version cr, Address cycling: tRC = tRC min. 
1 OOns version 

II(L) 
Input Leakage Current 
OV::;; VIN ::;; Voo, All other Inputs not under test = OV 

Output Leakage Current 

10(L) Output Disabled (C~ = VIH or OE = VIH or RIW = Vld, 
OV::;; VOUT ::;; Voo 

VOH 
Output High Level 
10H = -1mA 

VOL 
Output Low Level 
10L = 2.1mA 

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

SYMBOL PARAMETER 

CI1 Input Capacitance (AO - A 16) 

CI2 Input Capacitance (cr, CS, "QE, RIW, "FW$H) 

CIO Input/Output Capacitance 

*This parameter is periodically sampled and is not 100% tested. 

TC518129CPLlCFWLlCFTL· 70/80/10 
TC518129CPLlCFWLlCFTL· 70Ll80Ll1 OL 

UNIT NOTES 

V 

V 2 

V 

MIN. TYP. MAX. UNIT NOTES 

- 50 70 

- 40 60 mA 3,4 

- 35 50 

- - 1 mA 

- 50 100 ~ 
- 35 50 ~ 

- - 1 mA 

- 50 100 ~ 
- 35 50 ~ 

- - 2 mA 

- 50 70 

- 40 60 mA 3 

- 35 50 

- - ±10 ~ 

- - ±10 ~ 

2.4 - - V 

- - 0.4 V 

MIN. MAX. UNIT 

- 5 

- 7 pF 

- 7 
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TC518129CPL/CFWLlCFTL-70/80/10 
TC518129CPLlCFWLlCFTL-70Ll80Ll10L Static RAM 

AC Characteristics (Ta = 0 - 70°C, Vee = 5V±10%) (Notes: 5, 6, 7,8) 

-70 
SYMBOL PARAMETER 

MIN. MAX. MIN. 

tRC Random Read, Write Cycle Time 115 - 130 
r---

tRMw Read Modify Write Cycle Time 160 - 180 

tCE cr Pulse Width 70 10,000 80 

tp CE Precharge Time 35 - 40 

tCEA CE Access Time - 70 -

tOEA ('jE Access Time - 25 -

tCll CE to Output in Low -Z 20 - 20 

tall OE to Output in Low -Z 0 - 0 

tWll Output Active from End of Write 0 - 0 

tCHl Chip Disable to Output in High-Z 0 20 0 

tOHl OE Disable to Output in High-Z 0 20 0 

tWHl Write Enable to Output in High-Z 0 25 0 

taos ('jE Output Disable Setup Time 0 - 0 

tOOH OE Output Disable Hold Time 10 - 10 

tRCS Read Command Setup Time 0 - 0 

tRCH Read Command Hold Time 0 - 0 

tcss Chip Select Setup Time 0 - 0 

tCSH Chip Select Hold Time 20 - 25 

twp Write Pulse Width 20 - 25 

tWCH Write Command Hold Time 35 10,000 40 

tCWl Write Command to cr Lead Time 20 10,000 25 

tosw Data Setup Time from RIW 15 - 20 

tosc Data Setup Time from cr 15 - 20 

tOHW Data Hold Time from RIW 0 - 0 

tOHC Data Hold Time from cr 0 - 0 

tASC Address Setup Time 0 - 0 

tAHC Address Hold Time 20 - 25 

tRHC 'R'FSR Command Hold Time 15 - 15 

tFC Auto Refresh Cycle Time 115 - 130 

tRFO R"FSH Delay Time from CE 35 - 40 

tFAP RFSH Pulse Width (Auto Refresh) 30 8,000 30 

tFP R'FSR Precharge Time 30 - 30 

tFAS RFSH Pulse Width (Self Refresh) 8,000 - 8,000 

tFRS cr Delay Time from RFSH (Self Refresh) 160 - 160 

tREF Refresh Period (512 cycles, AO - A8) - 8 -

tT Transition Time (Rise and Fall) 3 50 3 

-80 -10 

MAX. MIN. MAX. 

- 160 -
- 220 -

10,000 100 10,000 

- 50 -

80 - 100 

30 - 40 

- 20 -
- 0 -

- 0 -

20 0 25 

20 0 25 

25 0 30 

- 0 -
- 10 -

- 0 -

- 0 -
- 0 -

- 30 -
- 30 -

10,000 50 10,000 

10,000 30 10,000 

- 25 -
- 25 -

- 0 -
- 0 -

- 0 -
- 30 -

- 15 -

- 160 -

- 50 -

8,000 30 8,000 

- 30 -

- 8,000 -

- 190 -
8 - 8 

50 3 50 
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UNIT NOTES 

-
-
-
-
-
-
~ 

r---
~ 

9 
-

9 
-

9 
"----

~ 

-
-
-

ns ~ 

~ 

-
-
"----

10 
r---

10 
~ 

10 
~ 

10 
r---

11 
r---

11 
r---
r---

r---

r---
12 

I---
12 

r---
12 

r---
12 

ms 

ns 
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Static RAM 
TC518129CPLlCFWUCFTL-70/80/10 

TC518129CPL/CFWUCFTL-70U80U10L 

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

2) All voltages are referenced to GND. 

3) 1000 and 100F4 depend on the cycle time. 

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

5) An initial pause of 100llS with high CE is required after power-up before proper device operation is achieved. 

6) AC measurements assume tT = 5ns. 

7) Timing reference levels 
Input Levels 

Input Reference Levels 

Output Reference Levels 

V1H = 2.6V 
V1L = 0.6V 

V1H = 2.4V 
V1L = 0.8V 

VOH = 2.2V 
VOL = 0.8V 

8) Measured with a load equivalent to 1 TTL load and 100pF. 

INPUT 
2.6V 

O.6V 

OUTPUT 

INPUT REFERENCE 
LEVEL 

2.2V 

OUTPUT REFERENCE 
LEVEL 

9) tcHZ' 10Hz, tWHZ define the time at which the output achieves the open circuit condition and is not referenced to output 
voltage levels. 

10) For write cycles, the input data is latched at the earlier of RJIN or CE rising edge. Therefore, the 
input data must be valid during the setup time (tosw or tose) and hold time (tOHw or tOHe). 

11) All address inputs are latched at the falling edge of CEo Therefore, all the address inputs must be 
valid during tASC and tAHC· 

12) The two refresh operations, auto refresh and self refresh, are defined by the RFSH pulse width under the condition 
CE=V1H· 

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

The timing parameter tFRS must be met for proper device operation under the following conditions: 
• after self refresh 
• if RFSH = ilL" after power-up 
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TC518129CPLlCFWLlCFTL-70/8011 0 
TC518129CPLlCFWL/CFTL-70Ll80Ll10L 

Timing Waveforms 

Read Cycle 

~ 
V1H -Vil -
V1H 

CS V1l 
V1H 

AO- A16 V1l 

Static RAM 

V1H -:------~-+-+---~ 
~ V1l -~-___ ~~~ __ ~~ ___________ -L+-______ +_--__ ----___ 

VIH-:--------~~~---~----------------+---------+--~-------
RIW 

V1l -~----' 
DATA-OUT 

VIH-:----=====~~~~;:==========~~--------------~;:~====~---
~Vll-

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

Write Cycle 1 COE Fixed High) 

a VIH -

V1l -

V1H 
CS V1L 

V1H 
AO- A16 VIL 

~ 
V1H -

V1L -

VIH -
RJW 

VIL -

DATA-IN 
VIH -

U01-voa· V1l _---------i+------------<I 
~----------~~----~ 

VIH_~--~==~~~~l=====~---------------------!t:!t=====----
~VIL--_______ ~~ ____ ~~ _______________ ~ ________ -L ____ ~ ______ __ 

~:HorL 
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Static RAM 

Write Cycle 2 (OE Clocked) 

TC518129CPUCFWUCFTL· 70/80/10 
TC518129CPUCFWUCFTL· 70L/80U1 OL 

M VIH-

VIL -------------~~------~------------~--~~------_+r_----------

VIH -
RFSH VIL _ 

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

Write Cycle 3 (OE Fixed Low) 

VU"\ 

CS VIL 

VIH -

~ V
IL ---------------r+------------------------------------~----------

VIH -
RIW 

V
IL ---------~----~------------~~--~~~--~~------~---------

VIH -
~N ----------------++-----------------~~D~ I VIL -VOl-V08 J~~--~----------~~JI 

LOUT VOH-_____________ H-____ ~ 

VOL -

VIH -

~VIL-
-------~----------~~-----------------~--------~---------~:HorL 
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TC518129CPUCFWL/CFTL·70/80/10 
TC518129CPUCFWUCFTL·70U80U10L 

Read Modify Write Cycle 

~ 
VIH -

Vil -

VIH 
CS Vil 

VIH 
AO- Al6 Vil 

~ 
VIM -

Vil -

VIH -
FVW 

Vil -

VIH -

r N 
VIL -

VOl-VaS 
L VOH-

OUT VOL -

VIM -
i1JSR'Vll _ 

CE Only Refresh 

ct 
VIH -

Vil -

VIM 
CS 

Vil 

AO- AS 
VIM 

Vil 

M 
VIH -

Vil -

VIH -
FVW 

VIL -

VOH-
VOl-VaS VOl-

tFRS 

VIH -

~Vll-

Static RAM 

OPEN 

Note: A9 - A16 = VIH or V1L 
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Static RAM 

Auto Refresh 

VOl-VaS VOH - ________________________ __ 

VOL - OPEN 

Note: CS, OE, RNV, AO - A 16 = V1H or V1L 

Self Refresh 

CE 
V1H -

1 V 1L -

tRFQ ~I 4 

VOl-liaS VOH - _____________ _ 

VOL -
OPEN 

Note: CS, OE, RNV, AO - A 16 = V1H or VtL 

CS Standby Mode 

V01-V08 VOH - __________________ _ 

VOL -
OPEN 

Note: OE, RNV, AO - A 16 = V1H or V1L 

TC518129CPUCFWLlCFTL-70/80/10 
TC518129CPL/CFWUCFTL-70Ll80Ll10L 

~:HorL 

PRELIMINARY TOSHIBA AMERICA ELECTRDNIC COMPONENTS; INC. 0;"157 



Static RAM 

Notes 

0·158 TOSHIBA AMERICA ELECTRONIC CDMPONENTS, INC. 



TOSHIBA 

TC518512PL/FL/FIL/TRL-70/00/10 

SILICON GATE CMOS 

524,288 WORD x 8 BIT CMOS PSEUDO STATIC RAM 

Description 
The TC518512PL is a 4M bit high speed CMOS pseudo static RAM organized as 524,288 words by 8 bits. The TC518512PL utilizes 
a one transistor dynamic memory cell with CMOS peripheral circuitry to provide high capacity, .!:!!gh speed and low power storage. The 
TC518512PL operates from a single 5V power supply. Refreshing is supported by a refresh (OEIRFSH) input which enables two 
types of refreshing - auto refresh and self refresh. The TC518512PL features a static RAM-like interface with a write cycle in which 
the input data is written into the memory cell at the rising edge of RIVI/ thus simplifying the microprocessor interface. 

The TC518512PL is available in a 32-pin, 0.6 inch width plastic DIP, a small outline plastic flat package, and a thin small outline 
package (forward type, reverse type). 

Features 

• Organization: 524,288 words x 8 bits 

• Single 5V power supply AI8 Voo Al8 
• Fast access time AI6 AIS A16 

TC518512PL Family 
A14 Al7 Al4 
Al2 R/W Al2 

-70 -80 -10 A7 Al3 A,7 

tCEA IT Access Time 70ns 80ns 100ns 
A6 A8 A6 
AS A9 AS 

tOEA O'E' Access Time 30ns 30ns 40ns A4 All A4 
tRC Cycle Time 115ns 130ns 160ns A3 mimH A3 

Power Dissipation 385mW 330mW 275mW 

Self Refresh Current 200fJA 

A2 AIO A2 
Al a Al 
AO 1/08 AO 

• Auto refresh is supported by an internal refresh address 
counter 

1/01 V07 1/01 
1/02 1/06 1/02 

• Self refresh is supported by an internal timer 

• Inputs and outputs TIL compatible 

1/03 1/05 1/03 
GND 1/04 GNO 

• Refresh: 2048 refresh cycles/32ms 

• Package 

- TC518512PL: DIP32-P-600 
- TC518512FL: SOP32-P-525 
- TC518512FTL: TSOP32-P-400 
- TC518512TRL: TSOP32-P-400A 

Pin Names 

AO - A18 Address Inputs 

RIW ReadlWrite Control Input 

O'E'iliFSH Output Enable Input 
Refresh Input 

CE Chip Enable Input 

1/01 - 1/08 Data Inputs/Outputs 

Voo Power 

GND Ground 
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TC518512PL/FL/FTLlTRL-70/80/10 

Block Diagram 

Voo 

RNV O---<l~ 

Operating Mode 
"":":"" 

;~N MODE 

Read 
Write 
IT only Refresh 
_.", 

Auto/Self Refresh 

Standby 

H = High level input (VIH) 
I Low level input (VIU 

VII~ orV1L 

CE 

L 
L 
L 

H 

H 

OEI 
RFSH 

L 
* 
H 

L 

H 

Static RAM 

MEMORY 
ARRAY 

2048 x 256 x8 

R/W AD -A18 

H V* 
L V* 
H V* 

* * 

* * 

1/01 - 8 

OUT 
IN 
HZ 

HZ 

HZ 

cc 
o 

" 
o 

" 

V' ,At the falling edge of CE, all address inputs are latched. At all other times, the address inputs are "*". 

HZ -" High impedance 

Maximum Ratings 

SYMBOL ITEM RATING UNIT NOTES 

VIN Input Voltage -1.0 -7.0 V 

VOUT Output Voltage -1.0-7.0 V 

Voo Power Supply Voltage -1.0-7.0 V 

TOPR Operating Temperature 0-70 °C 
1 

TSTRG Storage Temperature -55 - 150 °C 
I-

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

PD Power Dissipation 600 mW 
- ... -

lOUT Short Circuit Output Current 50 rnA 
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Static RAM TC518512PL.lFLlFTLITRL-70/80/10 

DC Recommended Operating Conditions 

SYMBOL PARAMETER MIN. TYP. MAX. UNIT NOTES 

VDO Power Supply Voltage 4.5 5.0 5.5 V 

VIH Input High Voltage 2.4 - VDD + 1.0 V 2 

VIL Input Low Voltage -1.0 - O.B V 

DC Characteristics (Ta = 0 - 70°C, Voo = 5V±10%) 

SYMBOL PARAMETER MIN. TYP. MAX. UNIT NOTES 

70ns version - 50 70 

1000 
Operating Current (Average) 

BOns version - 45 60 mA 3,4 cr, Address cycling: tRC = tRC min. 
1 OOns version - 35 50 

IODS1 
Standby Current 

- - 1 mA cr = VIH, OE/R1~'SR = VIH 

IODS2 
Standby Current 

- - 200 ~ cr = Voo - 0.2V, OEil1FSR = VDO - 0.2V 

IODF1 
Self Refresh Current (Average) 

- - 1 mA cr = VIH, OE/'I1F'SR = VIL 

IODF2 
Self Refresh Current (Average) 

- - 200 ~ cr = Voo - 0.2V, 'OE/RF'SR = 0.2V 

70ns version - - 70 

IODF3 
Auto Refresh Current (Average) 

BOns version - - 60 mA 3 O'E/iiJ='SR cycling: tFC = tFC min. 
1 OOns version - - 50 

70ns version - - 70 

IODF4 
cronly Refresh Current (Average) 

BOns version - - 60 mA 3 
cr, Address cycling: tRC = tRC min. 

1 OOns version - - 50 

II(L) 
Input Leakage Current 

- - ±10 ~ OV ::; VIN ::; VDO, All other Inputs not under test = OV 

Output Leakage Current 
IO(L) Output Disabled (cr = VIH or OE/'I1F'SR = VIH or RIW = Vld - - ±10 ~ 

OV::; VOUT ::; Voo 

VOH 
Output High Level 

2.4 - - V 
10H = -1.0mA 

VOL 
Output Low Level 

- - 0.4 V 
10L= 2.1mA 

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

SYMBOL PARAMETER MIN. MAX. UNIT 

CI1 Input Capacitance (AO - A1B) - 5 

CI2 Input Capacitance (cr, OE';'I1F'SR, R/W) - 7 pF 

CIO Input/Output Capacitance - 7 

-This parameter is periodically sampled and is not 100% tested. 
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TC518512PLlFL/FTLlTRL-70/80/10 Static RAM 

AC Characteristics (Ta = 0 - 700C, Voo = 5V±10%) (Notes: 5, 6,7,8) 

-70 -80 -10 
SYMBOL PARAMETER UNIT NOTES 

MIN. MAX. MIN. MAX. MIN. MAX. 

tRC Random Read, Write Cycle Time 115 - 130 - 160 -
~ 

tRMW Read Modify Write Cycle Time 165 - 180 - 220 -

cr Pulse Width 
~ 

tCE 70 10,000 80 10,000 100 10,000 

cr Precharge Time 
f-----

tp 35 - 40 - 50 -
cr Access Time 

f-----
tCEA - 70 - 80 - 100 

~ Access Time 
~ 

tOEA - 30 - 30 - 40 

cr to Output in Low -Z 
f-----

tCLl 20 - 20 - 20 -
~ to Output in Low -Z 

~ 

tOll 0 - 0 - 0 -
~ 

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

tCHZ Chip Disable to Output in High-Z 0 20 0 20 0 25 9 

~ Disable to Output in High-Z 
f-----

tOHZ 0 20 0 20 0 25 9 
~ 

tWHZ Write Enable to Output in High-Z 0 20 0 20 0 25 9 

~ Setup Time Referenced to cr ~ 

losc 10 - 10 - 10 - 9 

OE Hold Time Referenced to cr f-----
tOHC 0 - 0 - 0 - 9 

~ 

tRCS Read Command Setup Time 0 - 0 - 0 -

tRCH Read Command Hold Time 0 - 0 
~ 

- 0 - ns 
-

twp Write Pulse Width 25 - 25 - 30 -
-

tWCH Write Command Hold Time 40 - 40 - 50 -
-

tCWL Write Command to cr Lead Time 25 - 25 - 30 -

tosw Data Setup Time from RIW 20 - 20 
~ 

- 25 - 10 
-

tosc Data Setup Time from cr 20 - 20 - 25 - 10 
-

tOHW Data Hold Time from RIW 0 - 0 - 0 - 10 
-

tOHC Data Hold Time from cr 0 - 0 - 0 - 10 
-

tASC Address Setup Time 0 - 0 - 0 - 11 
-

tAHC Address Hold Time 15 - 20 - 25 - 11 
-

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

tRFD 'RJ!SH Delay Time from cr 40 - 40 - 50 - -
tFAP 'RJ!SH Pulse Width (Auto Refresh) 30 8,000 30 8,000 30 8,000 12 

-
tFP 'RJ!SH Precharge Time 30 - 30 - 30 - 12 -

tFAS 'RJ!SH Pulse Width (Self Refresh) 8,000 - 8,000 - 8,000 - 12 
-

tFRS cr Delay Time from "RJ=SR (Self Refresh) 160 - 160 - 190 - 12 

tREF Refresh Period (2048 cycles, AO - A 10) - 32 - 32 - 32 ms 

tT Transition Time (Rise and Fall) 3 50 3 50 3 50 ns 
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Static RAM TC518512PUFUFTLITRL-70/80/10 

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

2) All voltages are referenced to GND. 

3) 1000 ' 100F3, and 100F4 depend on the cycle time. 

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

5) An initial pause of 1 OO~ with high CE is required after power-up before proper device operation is achieved. 

6) AC measurements assume tT = 5ns. 

7) Timing reference levels 
Input Levels 

Input Reference Levels 

Output Reference Levels 

V1H = 2.6V 
V1L = 0.6V 

V1H = 2.4V 
V1L = 0.8V 

VOH = 2.2V 
VOL = 0.8V 

INPUT 
2.6V 

O.SV 

OUTPUT 

INPUT REFERENCE 
LEVEL 

8) Measured with a load equivalent to 1 TTL load and 100pF. 

2. V 

OUTPUT REFERENCE 
LEVEL 

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) For write cycles, the input data is latched at the earlier of R/IN or CE rising edge. Therefore, the input data must be valid 
during the setup time (tosw or tosd and hold time (tOHW or tOHd. 

11) All address inputs are latched at the falling edge of CEo Therefore, all the address inputs must be valid during tASC and tAHC' 

12) The two refresh operations, auto refresh and self refresh, are defined by the RFSH pulse width under the condition CE = V1H. 
Auto refresh : RFSH pulse width ~ tFAP (max.) 
Self refresh : RFSH pulse width ~ tFAS (min.) 

The timing parameter tFRS must be met for proper device operation under the following conditions: 
• after self refresh 
• if OEiRFSH = "L" after power-up 
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TC518512PLlFLlFTLlTRL-70/S0/10 Static RAM 

Timing Waveforms 

Read Cycle 

tASC 

ADDRESS 

VIH -
~~Vll -~ ____ ~ ______ ~ ______ ~ ________________________ ~+-__ ~ ____________ ____ 

VIH -
R/W 

Vil 
-----------' 

VOH -
V01-1I08 VOL _-------4----+-------(1:: 

Write Cycle 1 (OE Fixed High) 

~: 
. . a VIM J . V"_._: <'He 

AO- At8 ~:~ ~ ADDRESS 

VIH -
vOt-VOe Vll _ 

to!;C I 
if tWCH 

I 

I'" 
't-

twp 

I 

tosc 

tCWl 

rll 

tosw tOHW 

DATA-IN . 

~:HorL 
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Static RAM TC518512PLlFLlFTLITRL-70/80/10 

Write Cycle 2 (OE Clocked or Fixed Low) 

V 1H -

V
1l -~------------4--------L4-------------~--~~-------H--------+----

V1H -

Vil -~--------~--4---------4---~~--~~~--~~~-----H~-----------

V
1H --------------+--------+----..,~--:-_<J DA 

V1l - ~___.--~4__0 ...... -----~~~ 

Read Modify Write Cycle 

VIH -

~~ V1l -~---~------~--~~--------~~--~------~-------..-~~---------
VIH -

RJW Vil -;.... ___ __ 

V1H --------------~~--.:1+--:------_:_-+---+-T.::'':':'''''''4 r N 
V,ll - ~ __ __:;~-...;;J 

1101-1108 
I VOH-
'--OUT VOL _-----------------+--~ 

~:HorL 
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TC518512PLlFLlFTLITRL-70/80/10 Static RAM 

CE Only Refresh 

VIH -~--~~==~~~--------------------------------~---!~::~--------
R/W V

il 
- ________ -J 

VOH-
1101-1108 VOL _------------------ OPEN 

Note: A11 - A18 = V1H orV1L 

Auto Refresh 

1101-1/08 VOH - ____________ _ 

VOL -

Note: RNV, AO - A18 = V1H or V1L 

Self Refresh 

VIH -
OOmH Vll _ ";.-_____ -J 

V01-V08 VOH - ____________ _ 

VOL -

Note: RNV, AO - A 18 = V1H or V1L 

OPEN 

OPEN 
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rOSHIBA 

TC518512PL/FL/FIL/TRL-70(Ln /80(Ln /10(Ln 

SILICON GATE CMOS 

524,288 WORD x 8 BIT CMOS PSEUDO STATIC RAM 

Description 
The TC518512PL is a 4M bit high speed CMOS pseudo static RAM organized as 524,288 words by 8 bits. The TC518512PL utilizes 
a one transistor dynamic memory cell with CMOS peripheral circuitry to provide high capacity, .b!gh speed and low power storage. The 
TC518512PL operates from a single 5V power supply. Refreshing is supported by a refresh (OEIRFSH) input which enables two 
types of refreshing - auto refresh and self refresh. The TC518512PL features a static RAM-like interface with a write cycle in which 
the input data is written into the memory cell at the rising edge of RNV thus simplifying the microprocessor interface. The 
TC518512PL-(LT) is guaranteed over an operating temperature range of -20 - 7LfC. 

The TC518512PL is available in a 32-pin, 0.6 inch width plastic DIP, a small outline plastiC flat package, and a thin small outline 
package (forward type, reverse type). 

Features Pin Connection (Top View) 
• Organization: 524,288 words x 8 bits 
• Single 5V power supply Al8 Voo Al8 
• Fast access time A16' AIS A16 

TC518512PL-(LT) Family AI4 AI7 AI4 
Al2 R/VV AI2 

-70 -80 -10 A7 Al3 A7 

tCEA cr Access Time 70ns 80ns 100ns 

toEA N Access Time 30ns 30ns 40ns 

A6 A8 A6 
AS A9 AS 
A4 All A4 

tRC Cycle Time 115ns 130ns 160ns A3 mJRRH A3 
Power DisSipation 385mW 330mW 275mW 

Self Refresh Current 2201lA 

A2 Al0 A2 
Al ~ Al 
AO 1/08 AO 

• Auto refresh is supported by an internal refresh address 1101 1107 1101 
counter 1/02 1106 1102 

• Self refresh is supported by an internal timer 
• Inputs and outputs TIL compatible 

1103 1/05 1103 
GNO 1104 GNO 

• Wide operating temperature: -20 - 70DC 

• Refresh: 2048 refresh cycles/32ms 

• Package 
- TC518512PL: DIP32-P-600 
- TC518512FL: SOP32-P-525 
- TC518512FTL: TSOP32-P-400 
- TC518512TRL: TSOP32-P-400A 

Pin Names 

AO - A18 Address Inputs 

RIW Read/Write Control Input 

N/R"F'SR Output Enable Input 
Refresh Input 

cr Chip Enable Input 

1/01 - 1/08 Data Inputs/Outputs 

Voo Power 

GND Ground 
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TC518512PUFUFTLfTRl· 70(l T)/SO(l T)/1 O(l T) Static RAM 

Block Diagram 

Vee 

R/Wo----a 

Operating Mode 

~ MODE 

Read 
Write 
cr only Refresh 

Auto/Self Refresh 

Standby 

H = High level input (VIH) 
L = Low leveHnput (V1l) 
* = V1H orV1L 

CE OEI 
RFSH 

L L 
L * 
L H 

H L 

H H 

COLUMN 
DECODER 

MEMORY 
ARRAY 

2048 x 256 x8 

REFRESH 
TIMER 

R/W AO -A18 1/01 - 8 

H V* OUT 
L V* IN 
H V* HZ 

* * HZ 

* * HZ 

V* = At the falling edge of CE, all address inputs are latched. At all other times, the address inputs are "*". 
HZ = High impedance 

Maximum Ratings 

SYMBOL ITEM RATING UNIT NOTES 

VIN Input Voltage -1.0 - 7.0 V 

VOUT Output Voltage -1.0 - 7.0 V 

Voo Power Supply Voltage -1.0 -7.0 V 

TOPR Operating Temperature -20 - 70 °C 
1 

TSTRG Storage Temperature -55 - 150 °C 

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

Po Power Dissipation 600 mW 

lOUT Short Circuit Output Current 50 mA 

= o 

" 
o 

" 
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Static RAM TC518512PLlFLlFTLlTRL· 70(L T)/80(L T)/1 O(L T) 

DC Recommended Operating Conditions 

SYMBOL PARAMETER MIN. TYP. MAX. UNIT NOTES 

Voo Power Supply Voltage 4.5 5.0 5.5 V 

VIH Input High Voltage 2.4 - Voo + 1.0 V 2 

VIL Input Low Voltage -1.0 - 0.8 V 

DC Characteristics (Ta = -20 - 700C, Voo = 5V±10%) 

SYMBOL PARAMETER MIN. TYP. MAX. UNIT NOTES 

70ns version - 50 70 

1000 
Operating Current (Average) 

80ns version - 45 60 rnA 3,4 CE, Address cycling: tRC = tRC min. 
1 OOns version - 35 50 

100S1 
Standby Current - - 1 rnA CE = VIH, OEIRFSR = VIH 

100S2 
Standby Current - - 200 ~ CE = Voo - 0.2V, OO'Rf'SR = Voo - 0.2V 

100F1 
Self Refresh Current (Average) - - 1 rnA CE = VIH, 0E/'Rf'SR = VIL 

100F2 
Self Refresh Current (Average) - 100 220 ~ CE = Voo - 0.2V, C5EiRFSH = 0.2V 

70ns version - - 70 

100F3 
Auto Refresh Current (Average) 

80ns version - - 60 rnA 3 <5EiI1FSH cycling: tFC = tFC min. 
1 OOns version - - 50 

70ns version - - 70 

100F4 
CE only Refresh Current (Average) 

80ns version - - 60 rnA 3 CE, Address cycling: tRC = tRC min. 
1 OOns version - - 50 

II(L) 
Input Leakage Current - - ±10 ~ OV ~ VIN ~ Voo, All other Inputs not under test = OV 

Output Leakage Current 
10(L) Output Disabled (CE = VIH or OEIRFSR = VIH or R/W = Vld - - ±10 ~ 

OV ~ VOUT ~ Voo 

VOH 
Output High Level 

2.4 - - V 
10H = -1.0mA 

VOL 
Output Low Level - - 0.4 V 
10L= 2.1mA 

Capacitance* (VDO = 5V, Ta = 25°C, f = 1 MHz) 

SYMBOL PARAMETER MIN. MAX. UNIT 

CI1 Input CapaCitance (AO - A 18) - 5 

CI2 Input Capacitance (CE, 0E/'Rf'SR, R/W) - 7 pF 

CIO Input/Output Capacitance - 7 

*This parameter is periodically sampled and is not 100% tested. 
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TC518512PLlFl/FTlITRl-70(l T)/80(l T)/1 O(l T) Static RAM 

AC Characteristics (Ta = -20 - 70°C, Voo = 5V±10%) (Notes: 5, 6, 7,8) 

-70 -80 -10 
SYMBOL PARAMETER UNIT NOTES 

MIN. MAX. MIN. MAX. MIN. MAX. 

tRC Random Read, Write Cycle Time 115 - 130 - 160 -

tRMW Read Modify Write Cycle Time 165 - 180 - 220 -
cr Pulse Width 

r----
tCE 70 10,000 80 10,000 100 10,000 

cr Precharge Time 
r----

tp 35 - 40 - 50 -
tCEA cr Access Time - 70 -

r--
80 - 100 

~ Access Time 
,....---

tOEA - 30 - 30 - 40 

cr to Output in Low -Z 
r----

tClZ 20 - 20 - 20 -
>---

tOLZ ~ to Output in Low -Z 0 - 0 - 0 -
r----

tWlZ Output Active from End of Write 0 - 0 - 0 - ----tCHZ Chip Disable to Output in High-Z 0 20 0 20 0 25 9 
-

tOHZ OE Disable to Output in High-Z 0 20 0 20 0 25 9 ----tWHZ Write Enable to Output in High-Z 0 20 0 20 0 25 9 -
tosc OE Setup Time Referenced to cr 10 - 10 - 10 - 9 

OE Hold Time Referenced to CE 
r----

tOHC 0 - 0 - 0 - 9 
....---

tRCS Read Command Setup Time 0 - 0 - 0 -
-

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

twp Write Pulse Width 25 - 25 - 30 -
-

tWCH Write Command Hold Time 40 - 40 - 50 -
Write Command to CE Lead Time 

r----
tCWL 25 - 25 - 30 - -
tosw Data Setup Time from RIW 20 - 20 - 25 - 10 

-
tosc Data Setup Time from cr 20 - 20 - 25 - 10 

....---
tOHw Data Hold Time from RIW 0 - 0 - 0 - 10 

-
tOHC Data Hold Time from CE 0 - 0 - 0 - 10 

tASC Address Setup Time 0 - 0 
r----

- 0 - 11 
r----

tAHC Address Hold Time 15 - 20 - 25 - 11 
-

tFC Auto Refresh Cycle Time 130 - 130 - 160 -
'FWSR Delay Time from cr r----

tRFO 40 - 40 - 50 -
tFAP 'FWSRPulse Width (Auto Refresh) 30 8,000 30 8,000 30 8,000 

r----
12 

'FWSR Precharge Time 
r----

tFP 30 - 30 - 30 - 12 

'FWSR Pulse Width (Self Refresh) 
r----

tFAS 8,000 - 8,000 - 8,000 - 12 

cr Delay Time from 'RFSR (Self Refresh) 
r----

tFRS 160 - 160 - 190 - 12 

tREF Refresh Period (2048 cycles, AO - A 10) - 32 - 32 - 32 ms 

tT Transition Time (Rise and Fall) 3 50 3 50 3 50 ns 
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Static RAM TC518512PLlFLlFTLITRL-70(L T)/80(L T)/1 O(L T) 

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

2) All voltages are referenced to GND. 

3) 1000, 100F3' and 100F4 depend on the cycle time. 

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

5) An initial pause of 1 OOJlS with high CE is required after power-up before proper device operation is achieved. 

6) AC measurements assume tT = 5ns. 

7) Timing reference levels 
Input Levels 

Input Reference Levels 

Output Reference Levels 

V1H = 2.6V 
V1L = 0.6V 

V1H = 2AV 
V1L = 0.8V 

VOH = 2.2V 
VOL = 0.8V 

INPUT 
2.6V 

O.6V 

OUTPUT 

INPUT REFERENCE 
LEVEL 

8) Measured with a load equivalent to 1 TIL load and 100pF. 

2. V 

OUTPUT REFERENCE 
LEVEL 

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) For write cycles, the input data is latched at the earlier of RIW or CE rising edge. Therefore, the input data must be valid 
during the setup time (tosw or tosd and hold time (tOHW or tOHd. 

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

12) The two refresh operations, auto refresh and self refresh, are defined by the RFSH pulse width under the condition CE = V1H. 
Auto refresh : RFSH pulse width ~ tFAP (max.) 
Self refresh : RFSH pulse width;;;: tFAS (min.) 

The timing parameter tFRS must be met for proper device operation under the following conditions: 
• after self refresh 
• if OEiRFSH = "L" after power-up 
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TC518512PUFUFTLlTRL-70(L T)/80(L T)/10(L T) Static RAM 

Timing Waveforms 

Read Cycle 

ADDRESS 

V1H -
~~VIL -~ ________ ~ ____________ ~ ______ ~~ ______________________________________________ ~~~~ ______________________ _ 

V1H -
rvw VIL--____ _ 

VOH-
VO 1-1108 VOL _-------------------+-------1--------------< 

Write Cycle 1 (OE Fixed High) 

~~:~~~ .... , 

AO- AIS ~:~ ~ ADDRESS 

toc;c I I ~ -, 

if tWCH L tcwl I 

~ 
twp 

I I 

I 
tosw toHW 

tosc tOHC 

~ 

OATA·IN 

~:HorL 
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Static RAM TC518512PLlFLlFTLlTRL-70(L T)/80(L T)/1 O(L T) 

Write Cycle 2 (OE Clocked or Fixed Low) 

VIH -

Vll -~ ____________ ~ ______ -L~ ____________ ~ __ ~~ ______ ++ ______ ~ __ ___ 

VIH -
PJW Vll -~ ______ ~~ __ +-________ ~ __ ~~ __ ~~~ __ ~~ ______ ++ _____________ ___ 

VIH --------------4--------+-----+~-:--(JOA 
Vil - ~.......,--...IF_~~------~~-Jf 

1101-1/08 L- VOH-____________________ ~ 

OUT VOl-

Read Modify Write Cycle 

VIH -~~----------~I,6_-------------------~ _________________ ~ 
a Vll -

VIH -

~~ Vll -~----~----~~--~~--------~~~------~------II--~-----------
VIH -

R/W Vll - ________ __ 

VIH --------...... ---+-+-:------:---+--t-.':'!"!':"'!':--~ r N V'll.';" ~ ___ .....;~--~ 
1101-1108 

I VOH-
~UT VOl_---------------lI---~ 

~:HorL 
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TC518512PL/FlIFTLlTRL-70{L T)/80{L T)/10{LT) 

CE Only Refresh 

VIH 
AO - A10 Vil 

Static RAM 

VIH-~--~~==~~~-----------------------------------1~~~--------

Vil --------' 

VOH-
1101-1108 VOl------------------ OPEN 

Note: A11 - A18 = V1H or V1L 

Auto Refresh 

VIH -
~ Vil - ___ oJ 

1/01-1/08 VOH - ____________ _ 

VOL -

Note: RIW, AO - A 18 = V1H or V1L 

Self Refresh 

V'H- i a Vll-~ __ 

~4 

VIH -
'lRI1RH VIL _ 

;.....------' 

1101-1108 VOH -_;.-. __________ _ 

VOL -

Note: RIW, AO - A 18 = V1H or V1L 

OPEN 

OPEN 
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rOSHIBA 

TC518512PL/FL/FIL/TRL-70(DR) /80 (DR) /10 (DR) 

SILICON GATE CMOS 

524,288 WORD x 8 BIT CMOS PSEUDO STATIC RAM 

Description 
The TC518512PL is a 4M bit high speed CMOS pseudo static RAM organized as 524,288 words by 8 bits. The TC518512PL utilizes 
a one transistor dynamic memory cell with CMOS peripheral circuitry to provide high capacity, .!J!gh speed and low power storage. The 
TC518512PL operates from a single 5V power supply. Refreshing is supported by a refresh (OEIRFSH) input which enables two 
types of refreshing - auto refresh and self refresh. The TC518512PL features a static RAM-like interface with a write cycle in which 
the input data is written into the memory cell at the rising edge of RNV thus simplifying the microprocessor interface. 

The TC518512PL is available in a 32-pin, 0.6 inch width plastic DIP, a small outline plastic flat package, and a thin small outline 
package (forward type, reverse type). 

Features 
• Organization: 524,288 words x 8 bits 

• Single 5V power supply Ala Voo Ala 
• Data retention supply voltage: 3.0V - 5.5V Al6 A1S A16 

• Fast access time Al4 Al7 Al4 
Al2 R/VV Al2 

TC518512PL-(DR) Family A7 A7 

-70 ·80 ·10 A6 A6 
AS AS 

tCEA cr Access Time 70ns 80ns 100ns A4 A4 
toEA OE Access Time 30ns 30ns 40ns A3 A3 

tRC Cycle Time 11Sns 130ns 160ns 

Power Dissipation 38SmW 330mW 27SmW 

!S.SV 200!lA 
Self Refresh Current ! 

3.0V 100!lA 

• Auto refresh is supported by an internal refresh address 

A2 Al0 A2 
Al Ct Al 
AO 1/08 AO 

1/01 1107 1/01 
1/02 1/06 1/02 

1103 1/05 1/03 
GNO 1104 GNO 

counter 

• Self refresh is supported by an internal timer 

• Inputs and outputs TIL compatible 

• Refresh: 2048 refresh cycles/32ms 

• Package 
- TC518512PL: DIP32-P-600 
- TC518512FL: SOP32-P-525 
• TC518512FTL: TSOP32 -P-400 
• TC518512TRL: TSOP32-P-400A 

Pin Names 

AO - A18 Address Inputs 

R/W ReadJWrite Control Input 

OE/RrnR Output Enable Input 
Refresh Input 

CE Chip Enable Input 

1/01 -1108 Data Inputs/Outputs 

Voo Power 

GND Ground 
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TC51S512PL/FL/FTLlTRL-70(DR)/SO(DR)/10(DR) Static RAM 

Block Diagram 

Voo 

RIW 0----<3 

Operating Mode 

~ MODE 

Read 
Write 
~ only Refresh 

Auto/Self Refresh 

Standby 

H = High level input (VI H) 
L = Low level input (VIU 
• = V1H orVIL 

CE DEI 
RFSH 

L L 
L * 
L H 

H L 

H H 

COLUMN 
DECODER 

MEMORY 
ARRAY 

204Sx 256xS 

REFRESH 
TIMER 

R/W AD -A18 1/01 - 8 

H V* OUT 
L V* IN 
H V* HZ 

* * HZ 

* * HZ 

V* = At the falling edge of CE, ali address inputs are latched. At ali other times, the address inputs are "*". 

HZ = High impedance 

Maximum Ratings 

SYMBOL ITEM RATING UNIT NOTES 

VIN Input Voltage -1.0 - 7.0 V 

Your Output Voltage -1.0 -7.0 V 

Voo Power Supply Voltage -1.0 - 7.0 V 

TOPR Operating Temperature 0-70 °C 
1 

TSTRG Storage Temperature -55 - 150 °C 

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

Po Power Dissipation 600 mW 

lOUT Short Circuit Output Current 50 mA 

co 
o , 

o , 
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Static RAM TC518512PUFL/FTUTRL-70(DR)/80(DR)/10(DR) 

DC Recommended Operating Conditions 

SYMBOL PARAMETER MIN. TYP. MAX. UNIT NOTES 

Voo Power Supply Voltage 4.5 5.0 5.5 V 

VIH Input High Voltage 2.4 - Voo + 1.0 V 2 

VIL Input Low Voltage -1.0 - O.S V 

DC Characteristics (Ta = 0 - 700C, Voo = 5V±10%) 

SYMBOL PARAMETER MIN. TYP. MAX. UNIT NOTES 

70ns version - 50 70 

1000 
Operating Current (Average) 

SOns version - 45 60 mA 3,4 cr, Address cycling: tRC = tRC min. 
1 OOns version - 35 50 

100S1 
Standby Current - - 1 mA cr = VIH, ~/'RFSH = VIH 

100S2 
Standby Current - - 200 ~ cr = Voo - 0.2V, OOl1FSFi = Voo - 0.2V 

100F1 
Self Refresh Current (Average) - - 1 mA cr = VIH, 'O'E/i1FSR = VIL 

100F2 
Self Refresh Current (Average) 

- 100 200 ~ GE = Voo - 0.2V, <JE/RFSH = 0.2V 

70ns version - - 70 

100F3 
Auto Refresh Current (Average) 

SOns version - - 60 mA 3 
<JE/RFSH cycling: tFC = tFC min. 

1 OOns version - - 50 

70ns version - - 70 

100F4 
GE only Refresh Current (Average) 

SOns version - - 60 mA 3 GE, Address cycling: tRC = tRC min. 
1 OOns version - - 50 

II(L) 
Input Leakage Current - - ±10 ~ OV:;; VIN :;; Voo, All other Inputs not under test = OV 

Output Leakage Current 
10(L) Output Disabled ('Cl: = VIH or <JE/'IirnR = VIH or R/W = Vld - - ±10 ~ 

OV :;; Vour :;; Voo 

VOH 
Output High Level 

2.4 - - V 
10H = -1.0mA 

VOL 
Output Low Level 

- - 0.4 V 
10L = 2.1mA 

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

SYMBOL PARAMETER MIN. MAX. UNIT 

CI1 Input Capacitance (AD - A 1S) - 5 

CI2 Input Capacitance (cr, N/iiFSH, RIW) - 7 pF 

CIO Input/Output Capacitance - 7 

'This parameter is periodically sampled and is not 100% tested. 
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TC518512PUFL/FTLlTRL-70(OR)/80(OR)/10(OR) Static RAM 

AC Characteristics (Ta = 0 -700C, Voo = 5V±10%) (Notes: 5, 6, 7, 8) 

-70 -80 -10 
SYMBOL PARAMETER UNIT NOTES 

MIN. MAX. MIN. MAX. MIN. MAX. 

tRC Random Read, Write Cycle Time 115 - 130 - 160 -
f---

tRMW Read Modify Write Cycle Time 165 - 180 - 220 -

cr Pulse Width 
f---

tCE 70 10,000 80 10,000 100 10,000 

cr Precharge Time 
f---

tp 35 - 40 - 50 -

cr Access Time 
r---

tCEA - 70 - 80 - 100 
f---

tOEA <JE' Access Time - 30 - 30 - 40 

cr to Output in Low -Z 
r---

tCll 20 - 20 - 20 -
<JE' to Output in Low -Z 

r---
tOll 0 - 0 - 0 -

to--

tWll Output Active from End of Write 0 - 0 - 0 -
f---

tCHl Chip Disable to Output in High-Z 0 20 0 20 0 25 9 

<JE' Disable to Output in High-Z 
r---

tOHz 0 20 0 20 0 25 9 
f---

tWHZ Write Enable to Output in High-Z 0 20 0 20 0 25 9 

<JE' Setup Time Referenced to cr f---

tosc 10 - 10 - 10 - 9 
-

toHc '()'E' Hold Time Referenced to CE 0 - 0 - 0 - 9 
-

tRCS Read Command Setup Time 0 - 0 - 0 -
-

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

twp Write Pulse Width 25 - 25 - 30 -
-

tWCH Write Command Hold Time 40 - 40 - 50 -
-

tCWL Write Command to CE Lead Time 25 - 25 - 30 - -
tosw Data Setup Time from RIW 20 - 20 - 25 - 10 

-
tosc Data Setup Time from CE 20 - 20 - 25 - 10 -
tOHW Data Hold Time from RIW 0 - 0 - 0 - 10 

'---

tOHC Data Hold Time from CE 0 - 0 - 0 - 10 
-

tASC Address Setup Time 0 - 0 - 0 - 11 -----tAHC Address Hold Time 15 - 20 - 25 - 11 
f---

tFC Auto Refresh Cycle Time 130 - 130 - 160 -
'----

tRFo 'Rr'S"R Delay Time from cr 40 - 40 - 50 -
RrnR Pulse Width (Auto Refresh) 

r---
tFAP 30 8,000 30 8,000 30 8,000 12 

RrnR Precharge Time 
r---

tFP 30 - 30 - 30 - 12 

RrnR Pulse Width (Self Refresh) 
f---

tFAS 8,000 - 8,000 - 8,000 - 12 

CE Delay Time from RF'S'R (Self Refresh) 
r---

tFRS 160 - 160 - 190 - 12 

tREF Refresh Period (2048 cycles, AO - A 10) - 32 - 32 - 32 ms 

tr Transition Time (Rise and Fall) 3 50 3 50 3 50 ns 
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Static RAM TC518512PLlFLlFTLITRL-70(OR)/80(OR)110(OR) 

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

2) All voltages are referenced to GND. 

3) 1000, 100F3' and 100F4 depend on the cycle time. 

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

5) An initial pause of 100f..lS with high CE is required after power-up before proper device operation is achieved. 

6) AC measurements assume tr = 5ns. 

7) Timing reference levels 
Input Levels 

Input Reference Levels 

Output Reference Levels 

V1H = 2.6V INPUT 
V1L = 0.6V 

2.6V 

O.6V 

V1H = 2.4V . OUTPUT 
V1L = 0.8V 

VOH = 2.2V 
VOL = 0.8V 

INPUT REFERENCE 
LEVEL 

8) Measured with a load equivalent to 1 TIL load and 100pF. 

1..2V 

OUTPUT REFERENCE 
LEVEL 

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) For write cycles, the input data is latched at the earlier of RMJ or CE rising edge. Therefore, the input data must be valid 
during the setup time (tosw or toscl and hold time (tOHW or tOHd. 

11) All address inputs are latched at the falling edge of CEo Therefore, all the address inputs must be valid during tASC and tAHC' 

12) The two refresh operations, auto refresh and self refresh, are defined by the RFSH pulse width under the condition CE = V1H. 
Auto refresh : RFSH pulse width ~ tFAP (max.) 
Self refresh : RFSH pulse width ~ tFAS (min.) 

The timing parameter tFRS must be met for proper device operation under the following conditions: 
• after self refresh 
• if OEiRFSH = "L" after power-up 
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TC518512PUFUFTUTRL-70(DR)/80(DR)/1 O(DR) Static RAM 

Data Retention Characteristics (Ta = 0 - 70"C) 

SYMBOL PARAMETER MIN. TYP. MAX. UNIT 

VDH Data Retention Supply Voltage 3.0 - 5.5 V 

l VOH = 3.0V - 50 100 
IODF2 Self Refresh Current ~ I VOH = 5.5V - 100 200 

tR Recovery lime 5 - - ms 

*The rising and falling slope of Voo must be more than 50ms for proper device operation (20msNj. 

Voo 

Voo 
4.SV 

VOH 

GNO 

---------~------------------{---------.-_._._._._._._[ .-._.-._._._.-

DATA RETENTION MOOE I 
tilFO , (SELF REFRESH) , t~ , 

~ Ons min. tR ~ 
::iO.2V I 

GNO I 

n 
it VOO - O.2V h 

-------J I r------
Notes: R/W, AO - A 18 = V1H or V1L 

IOOF1 is applicable when OEiRFSH = V1L (max.). CE = V1H (min.). 
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Timing Waveforms 

Read Cycle 

VIH 
AO - AtS VIL 

Static RAM TC518512PLlFLlFTLlTRL-70(DR)/80(DR)/10(DR) 

ADDRESS 

toMe 

VIH -
c:IDmH V

IL 
_ ~ ____ L-____ ~~ ____ ~ ______________________ ~ __ ~~ _____________ _ 

VIH -
RJW Vll-____ ....J 

VOH -
VOt-1I0S VoL_--------+----+-------<J:: 

Write Cycle 1 (OE Fixed High) 

tr ~:~ J iJ': 
_-Ir~ t~c 

AO- A!S ~:~ ~ AOORESS 

VIM -
VOt-1I0S V

ll 
_ 

ta .. c _I 

J tweH 

I 

't twp 

I 

tose 

tCWl 

V 
t05w tOMW 

DATA·IN 

~ :HorL 
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TC518512PLlFLlFTLlTRL· 70(OR)/80(OR)11 O(OR) 

Write Cycle 2 (OE Clocked or Fixed Low) 

VIH 
AO - At8 Vil 

VIH -

Static RAM 

V'L -~------------4--------L~------------~--~~------~~------+----

V'H -
RIW 

V'l -~--------~--~--------+---~~--~~~---h~~----~~-----------

V'H --------------+--------+-----r-:-~_<lCIA 1 
V'L - 1\-~--..J;:.~~------__:_~~ 

1/01-1108 
L- VOH-___________________ ~~~ 

OUT VOL-

Read Modify Write Cycle 

~1mH 
VIH -

V1l -

V1H -
R/W 

V1L -

V1H ---------------1-----lH--:----------:--+---t-~:o:_~ r N 
V1L - ~--~~-~ 

IIOt-1/08 
I VOH-
L...-QUT VOL _---------------~--~ 

~:HorL 
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CE Only Refresh 

VIH 
AO - A10 VIL 

Static RAM TC518512PLlFLlFTLlTRL-70(OR)/80(OR)/10(OR) 

VIH --------~====~~~------------------------------------~------~~~---
V il --;.... ___ ~-J 

tRCH 

VIH -~--~~==~~~-------------------------------------!~::~---------
R/W Vil --;.... ___ -J 

VOH-
1101-1/08 VOL----------------------- OPEN 

~:HorL 

Auto Refresh 

1/01-1/08 VOH - ____________ _ 

VOL -
OPEN 

Note: R1W, AD - A 18 = V1H or V1L 

Self Refresh 

VIH- i fi Vll-~ 

... _....;t::liRF~p:._~.1 

V01-1I08 VOH - ____________ _ 

VOL -
OPEN 

Note: R1W, AO - A 18 = V1H or V1L 
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Static RAM 

Notes 
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TOSHIBA 

TC518512PL/FL/FIL!fRL70LV /80LV/I0LV 
SILICON GATE CMOS 

524,288 WORD x 8 BIT CMOS PSEUDO STATIC RAM 

Description 
The TC518512PL is a 4M bit high speed CMOS pseudo static RAM organized as 524,288 words by 8 bits. The TC518512PL 
utilizes a one transistor dynamic memory cell with CMOS peripheral circuitry to provide high capacity, high speed ar}QJow power 
storage. The TC518512PL-LVoperates from a single 3.0V - 5.5V power supply. Refreshing is supported by a refresh (05'RFSH) 
input which enables two types of refreshing - auto refresh and self refresh. The TC518512PL features a static RAM-like interface 
with a write cycle in which the input data is written into the memory cell at the rising edge of RIW thus simplifying the microproces­
sor interface. 

The TC518512PL is available in a 32-pin, 0.6 inch width plastic DIP, a small outline plastic flat package, and a thin small outline 
package (forward type, reverse type). 

Features 
• Organization: 524,288 words x 8 bits 

• Low voltage operation: 3.0V - 5.5V Al8 Voo Al8 
• Data retention supply voltage: 3.0V - 5.5V Al6 A15 A16 
• Fast access time A14 Al7 Al4 

Al2 PJW Al2 
TC518512PL-LV Family A7 Al3 A7 

-70 -80 -10 A6 A8 AS 

tCEA cr Access Time 70ns 80ns 100ns 
AS A9 AS 
A4 All A4 

toEA OE Access Time 30ns 30ns 40ns A3 O'EIRmi A3 
tRC Cycle Time 115ns 130ns 160ns 

Power Dissipation 385mW 330mW 275mW 

Self Refresh Current 15.5V 2001lA 

A2 A10 A2 
Al a At 
AO 1/08 AO 

1101 1107 1/01 
Self Refresh Current 1 3.0V 1001lA 1102 1/06 1102 

• Auto refresh is supported by an internal refresh address 
counter 

1103 1/05 1/03 
GNO 1104 GNO 

• Self refresh is supported by an internal timer 

• Inputs and outputs TIL compatible 

• Refresh: 2048 refresh cycles/32ms 

• Package 
- TC518512PL: DIP32-P-600 
- TC518512FL: SOP32-P-525 
- TC518512FTL: TSOP32-P-400 
- TC518512TRL: TSOP32-P-400A 

Pin Names 

AO - A18 Address Inputs 

RIW Read/Write Control Input 

OEii=fFSR Output Enable Input 
Refresh Input 

cr Chip Enable Input 

1/01 - 1/08 Data Inputs/Outputs 

Voo Power 

GND Ground 
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TC518512PlIFlIFTLlTRL-70L V/80L VI1 OL V Static RAM 

Block Diagram 

Voo 

RJWo---~ 

Operating Mode 

~ MODE 

Read 
Write 
cr only Refresh 

Auto/Self Refresh 

Standby 

H = High level input (VI H) 
L = Low level input (VIJ 
* = VIH orVIL 

CE 

L 
L 
L 

H 

H 

OEI 
RFSH 

L 
* 
H 

L 

H 

COLUMN 
DECODER 

MEMORY 
ARRAY 

2048 x 256 x8 

REFRESH 
TIMER 

R/W AO -A18 1/01 - 8 

H V* OUT 
L V* IN 
H V* HZ 

* * HZ 

* * HZ 

V* = At the falling edge of CE, all address inputs are latched. At all other times, the address inputs are "*". 
HZ = High impedance 

Maximum Ratings 

SYMBOL ITEM RATING UNIT NOTES 

VIN Input Voltage -1.0 - 7.0 V 

VOUT Output Voltage -1.0 - 7.0 V 

Voo Power Supply Voltage -1.0 -7.0 V 

TOPR Operating Temperature 0-70 °C 
1 

TSTRG Storage Temperature -55 - 150 °C 

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

Po Power Dissipation 600 mW 

lOUT Short Circuit Output Current 50 mA 

= o 

" 
o 

" 
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Static RAM TC518512PL/FLlFTlITRL-70LV/80LV/10LV 

DC Recommended Operating Conditions 

SYMBOL PARAMETER MIN. TYP. MAX. UNIT NOTES 

Voo Power Supply Voltage 4.5 5.0 5.5 V 

VIH Input High Voltage 2.4 - Voo + 1.0 V 2 

VIL Input Low Voltage -1.0 - 0.8 V 

DC Characteristics (Ta = 0 - 70°C, Voo = 5V±10%) 

SYMBOL PARAMETER MIN. TYP. MAX. UNIT NOTES 

70ns version - 50 70 

1000 
Operating Current (Average) 

80ns version - 45 60 mA 3,4 cr, Address cycling: tRC = tRC min. 
1 OOns version - 35 50 

100S1 
Standby Current 

- - 1 mA cr = VIH, OE/Rl~~ = VIH 

100S2 
Standby Current 

- - 200 ~ cr = Voo - 0.2V, OEIRFSH = Voo - 0.2V 

100F1 
Self Refresh Current (Average) 

- - 1 mA cr = VIH, OE/RFSH = VIL 

100F2 
Self Refresh Current (Average) 

- - 200 ~ cr = Voo - 0.2V, OE/RFSH = 0.2V 

70ns version - - 70 

100F3 
Auto Refresh Current (Average) 

80ns version - - 60 mA 3 
OE/RFSH cycling: tFC = tFC min. 

1 OOns version - - 50 

70ns version - - 70 

100F4 
CE only Refresh Current (Average) 

80ns version - - 60 mA 3 cr, Address cycling: tRC = tRC min. 
1 OOns version - - 50 

II(L) 
Input Leakage Current - - ±10 ~ OV ~ VIN ~ Voo, All other Inputs not under test = OV 

Output Leakage Current 

10(L) Output Disabled (cr = VIH or OE/RF~ = VIH or RIW = Vld - - ±10 ~ 
OV ~ VOUT ~ Voo 

VOH 
Output High Level 

2.4 - - V 
10H = -1.0mA 

VOL 
Output Low Level 

- - 0.4 V 
10L = 2.1mA 

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

SYMBOL PARAMETER MIN. MAX. UNIT 

CI1 Input Capacitance (AO - A18) - 5 

CI2 Input Capacitance (cr, OE/liF~, RIW) - 7 pF 

CIO Input/Output Capacitance - 7 

*This parameter is periodically sampled and is not 100% tested. 
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TC518512PL/FL/FTLlTRL-70LV/80LVI1 OLV Static RAM 

AC Characteristics (Ta = 0 - 700C, Voo = 5V±10%) (Notes: 5, 6,7,8) 

-70 -80 -10 
SYMBOL PARAMETER UNIT NOTES 

MIN. MAX. MIN. MAX. MIN. MAX. 

tRC Random Read, Write Cycle Time 115 - 130 - 160 -
-

tRMW Read Modify Write Cycle Time 165 - 180 - 220 - -
tCE cr Pulse Width 70 10,000 80 10,000 100 10,000 -
tp cr Precharge Time 35 - 40 - 50 - -

tCEA cr Access Time - 70 - 80 - 100 -
tOEA OE Access Time - 30 - 30 - 40 

-
tCLZ cr to Output in Low -Z 20 - 20 - 20 - -
tOLZ ~ to Output in Low -Z 0 - 0 - 0 -

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

-
tCHZ Chip Disable to Output in High-Z 0 20 0 20 0 25 9 

-
tOHZ OE" Disable to Output in High-Z 0 20 0 20 0 25 9 -
tWHZ Write Enable to Output in High-Z 0 20 0 20 0 25 9 

-
tosc ~ Setup Time Referenced to cr 10 - 10 - 10 - 9 

-
tOHC OE Hold Time Referenced to CE 0 - 0 - 0 - 9 

-
tRCS Read Command Setup Time 0 - 0 - 0 -

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

-
twp Write Pulse Width 25 - 25 - 30 -

-
tWCH Write Command Hold Time 40 - 40 - 50 -

-
tCWL Write Command to CE Lead Time 25 - 25 - 30 -

-
tosw Data Setup Time from RIW 20 - 20 - 25 - 10 

-
tosc Data Setup Time from CE 20 - 20 - 25 - 10 

-
tOHW Data Hold Time from RIW 0 - 0 - 0 - 10 

-
tOHC Data Hold Time from CE 0 - 0 - 0 - 10 

-
tASC Address Setup Time 0 - 0 - 0 - 11 

-
tAHC Address Hold Time 15 - 20 - 25 - 11 

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

-
tRFD 'R"FSR Delay Time from cr 40 - 40 - 50 -

-
tFAP 'RFS'"R Pulse Width (Auto Refresh) 30 8,000 30 8,000 30 8,000 12 

-
tFP 'R"FSR Precharge Time 30 - 30 - 30 - 12 

RFSR Pulse Width (Self Refresh) 
;---

tFAS 8,000 - 8,000 - 8,000 - 12 
'---

tFRS CE Delay Time from Rrn'R (Self Refresh) 160 - 160 - 190 - 12 

tREF Refresh Period (2048 cycles, AO - A 10) - 32 - 32 - 32 ms 

tT Transition Time (Rise and Fall) 3 50 3 50 3 50 ns 
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Static RAM TC518512Pl/FLlFTlfTRl· 70lV 180lV 11 OlV 

3.3V Operation 

DC Recommended Operating Conditions 

SYMBOL PARAMETER MIN. TYP. MAX. UNIT NOTES 

Voo Power Supply Voltage 3.0 3.3 3.6 V 

V1H Input High Voltage Voo - 0.2V - Voo + 1. 0 V 2 

V1L Input Low Voltage -0.5 - 0.2 V 

DC Characteristics (Ta = 0 - 700C, Voo = 3.3V±O.3V) 

SYMBOL PARAMETER MIN. TYP. MAX. UNIT NOTES 

1000 
Operating Current (Average) - 15 20 mA 3,4 cr, Address cycling: tRC = tRC min. 

100S2 Standby Current - - 100 IlA 
IOOF2 Self Refresh Current (Average) - 50 100 IlA 

100F3 
Auto Refresh Current (Average) - - 20 mA 3 
RFSH cycling: tFC = tFC min. 

100F4 
cr only Refresh Current (Average) - - 20 mA 3 cr, Address cycling: tRC = tRC min. 

II(L) 
Input Leakage Current - - ±10 IlA OV ~ V1N ~ Voo, All other Inputs not under test = OV 

10(L) 
Output Leakage Current - - ±10 IlA Output Disabled, OV ~ VOUT ~ Voo 

VOH 
Output High Level, 

Voo - O.2V - - V 
10H = -1 OOIlA 

VOL 
Output Low Level, - - 0.2 V 
10L = 1001lA 
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TC518512Pl/FLlFTLlTRl· 70l Vl80l Vl1 OlV Static RAM 

AC Characteristics (Ta = 0 - 700C, VDD = 3.3V±0.3V) (Notes: 5, 6, 8) 

SYMBOL PARAMETER 

tRC Random Read, Write Cycle Time 

tRMw Read Modify Write Cycle Time 

tCE C'E" Pulse Width 

tp C'E" Precharge Time 

tCEA CE Access Time 

tOEA ~ Access Time 

tCLZ cr to Output in Low -Z 

tOLZ ~ to Output in Low -Z 

tWLZ Output Active from End of Write 

tCHZ Chip Disable to Output in High-Z 

tOHZ ~ Disable to Output in High-Z 

tWHZ Write Enable to Output in High-Z 

tosc OE Setup Time Referenced to cr 
tOHC OE Hold Time Referenced to cr 
tRCS Read Command Setup Time 

tRCH Read Command Hold Time 

twp Write Pulse Width 

tWCH Write Command Hold Time 

tcwL Write Command to cr Lead Time 

tosw Data Setup Time from RIW 

tosc Data Setup Time from cr 
tOHW Data Hold Time from RIW 

tOHC Data Hold Time from ~ 

tASC Address Setup Time 

tAHC Address Hold Time 

tFC Auto Refresh Cycle Time 

tRFO RFSH Delay Time from cr 
tFAP RFSH Pulse Width (Auto Refresh) 

tFP 'R'FSR Precharge Time 

tFAS 'RFSR Pulse Width (Self Refresh) 

tFRS cr Delay Time from fU!SH (Self Refresh) 

tREF Refresh Period (2048 cycles, AO - A 10) 

tT Transition Time (Rise and Fall) 

Timing Reference Levels: 
Input Reference Levels: 1.5V/1.5V 
Output Reference Levels: 1.5V/1.5V 

MIN. MAX. UNIT 

230 -
305 -
150 10,000 

80 -
- 150 

- 80 

20 -
5 -
5 -
0 30 

0 30 

0 30 

10 -
15 -
0 -
0 - ns 

35 -
70 -
35 -
30 -
30 -
0 -

0 -

0 -
30 -
230 -
80 -
80 8,000 

50 -
8,000 -
300 -
- 32 ms 

3 50 ns 

NOTES 

I---

I---

-
-
-
I---

I---

I---

I---
9 

I---
9 -
9 -
9 -
9 -

-
-
-
-
-

10 -
10 -
10 -
10 -
11 -
11 
~ 

'---

I---
12 

I---
12 

I---
12 

I---
12 
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Static RAM TC518512PLlFLlFTLITRL-70LV/80LV/10LV 

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

2) All voltages are referenced to GND. 

3) 1000, IOOF3' and IOOF4 depend on the cycle time. 

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

5) An initial pause of 100J.l.S with high CE is required after power-up before proper device operation is achieved. 

6) AC measurements assume tT = 5ns. 

7) Timing reference levels 
Input Levels V1H = 2.6V 

V1L = 0.6V 

2.6V 
INPUT 

O.6V--J l~.a.x.-----

Input Reference Levels V1H = 2.4V 
V1L = 0.8V 

OUTPUT 2. v 

Output Reference Levels VOH = 2.2V 
VOL =0.8V 

8) Measured with a load equivalent to 1 TIL load and 100pF. 

INPUT REFERENCE 
LEVEL 

OUTPUT REFERENCE 
LEVEL 

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) For write cycles, the input data is latched at the earlier of RNV or CE rising edge. Therefore, the input data must be valid 
during the setup time (tosw or tosd and hold time (tOHW or tOHd· 

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

12) The two refresh operations, auto refresh and self refresh, are defined by the RFSH pulse width under the condition CE = V1H. 
Auto refresh : RFSH pulse width ~ tFAP (max.) 
Self refresh : RFSH pulse width ~ tFAS (min.) 

The timing parameter tFRS must be met for proper device operation under the following conditions: 
• after self refresh 
• if OEiRFSH = "L" after power-up 
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TC518512PL/FL/FTLlTRL-70L V/80LV/1 OLV Static RAM 

Data Retention Characteristics (Ta = 0 - 700C) 

SYMBOL PARAMETER MIN. TYP. MAX. UNIT 

VOH Data Retention Supply Voltage 3.0 - 5.5 V 

I VOH = 3.0V - 50 100 
IOOF2 Self Refresh Current I VOH = 5.5V 

I1A - 100 200 

tR Recovery Time 5 - - ms 

'The rising and falling slope of VDD must be more than 50ms for proper device operation (20msN). 

VOO 

Voo 
4.SV 

VOH 

GNO 

---------f------------------)-----------.-.-.-.-.-.- 1'-'-'-'-'-'-'-

OATA RETENTION MOOE I 
tRFO. I (SELF REFRESH) I t,,~~ 

I 

~ Ons min. tR !~ 
SO.2V I 

GNO I 

i' G: VOO - O.2V h 1\ -------, I 

r-----~ 
VII. 

GNO 

Notes: RfIN, AO - A 18 = V1H or ~ __ _ 
IDDF1 is applicable when OEiRFSH = V1L (max.), CE = VIH (min.). 
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Timing Waveforms 

Read Cycle 

Vu~ 
AO - At8 V

IL 

tASC 

Static RAM TC518512PlIFl/FTlITRl-70l V 180l V 11 Ol V 

ADDRESS 

VIM -

<:mmH VIL --:---...L----+-4---4=IL-------------..L.+--~-------

VIH -

VIL --------' 

VOH-
VOt -1108 VOL _--------+----+--------<1: 

Write Cycle 1 (OE Fixed High) 

V,M -
V01-1I08 V,L _ 

to~c 

j1 
I 

tWCH 

I 

't twp 

I 

tosc 

tCWL 

~ 

tosw tOHW 

~ 

DATA·IN 

~:HorL 
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TC518512Pl/FLlFTlITRl· 70l V 180l V 11 Ol V Static RAM 

Write Cycle 2 (OE Clocked or Fixed low) 

VII·j -

V
1l -~------------4-------~~------------~---r~------~~------+----

VIH -
RJW 

v
1l -~--------~--~--------+---~~--~~~--~~~----~~-----------

VIH --------------~-------+-----~~-<lDA 
v1l - I\-....., __ ~~~------~~-JI 

Read Modify Write Cycle 

VIH -

~~ V
1l -~----__ ------~-~~----------~---------~------_r~--L----------

VIH -
RJW Vil -':-____ --' 

VIH ----------~~--....,.--:----~-+-_+"F:":"!':~~ r N 
VIL - ~---.:lF-:--:--~ 

I/01-VOS 
I VOH-________________ ~--~ 

~UT VOL -

~:HOrL 
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Static RAM TC518512PLlFL/FTLITRL-70LV/80LV/10LV 

CE Only Refresh 

VIH 
AO - A10 Vil 

losc 
VIH------~====~~------------------------------------+-------~~b--
Vil - ____ "'"!""'--' 

tRCH 

VIH_~--~~==~~------------------------------------1!~~~-------
R/W Vil --_______ --' 

VOH-
1101-1/08 VO

l
------------------ OPEN 

Auto Refresh 

Vil -;"'-' __ J 

1/01-1/08 VOH - ____________ _ 

VOL -

Note: RIW, AD - A 18 = VIH or VIL 

Self Refresh 

~ 
VIH - 1 Vil -

VIH -
mJWRR Vil _ 

~-----' 

tSEI2 .1 

Note: A11 - A18 = VIH or VIL 

OPEN 

II01-V08 VOH-______________________ ___ 
OPEN 

VOL -

Note: RIW, AD - A 18 = VIH or VIL 
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Static RAM 

Notes 
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TOSHIBA 

11:518512PI/F1~/10 

SILICON GATE CMOS 

524,288 WORD x 8 BIT CMOS PSEUDO STATIC RAM 

Description 
The TC518512PI is a 4M bit high speed CMOS pseudo static RAM organized as 524,288 words by 8 bits. The TC518512PI utilizes 
a one transistor dynamic memory cell with CMOS peripheral circuitry to provide high capacityJ:!!,9h speed and low power storage. The 
TC518512PI operates from a single 5V power supply. Refreshing is supported by a refresh (OEIRFSH) input which enables two 
types of refreshing - auto refresh and self refresh. The TC518512PI features a static RAM-like interface with a write cycle in which 
the input data is written into the memory cell at the rising edge of RIW thus simplifying the microprocessor interface. The 
TC518512PI is guaranteed over an operating temperature range of -40 - 85°C. 

The TC518512PI is available in a 32-pin, 0.6 inch width plastic DIP and a small outline plastic flat package. 

Features Pin Connection (Top View) 

• Organization: 524,288 words x 8 bits I'll FI 

AlS 32 Voo 
A ~6 31 A 15 

• Single 5V power supply 
• Fast access time 

TC518512PI Family A14 30 At7 
-80 -10 A 12 29 RJW 

A7 28 At3 
A6 27 A8 
AS 26 A9 
A4 25 All 
A3 24 ~mH 
A2 23 AtO 

tCEA cr Access Time 80ns 100ns 

toEA ~ Access Time 30ns 40ns 

tRC Cycle Time 130ns 160ns 

Power Dissipation 330mW 275mW 

Self Refresh Current 300~ 

• Auto refresh is supported by an internal refresh address At 22 tt 
counter AO 21 1108 

• Self refresh is supported by an internal timer 1/01 20 1107 
• Wide operating temperature: -40 - 85°C V02 19 V06 
• Inputs and outputs TTL compatible V03 18 1105 
• Refresh: 2048 refresh cycles/32ms GND 17 1104 
• Package 

- TC518512PI: DIP32-P-600 
- TC518512FI: SOP32-P-525 

Pin Names 

AO - A18 Address Inputs 

R/W ReadIWrite Control Input 

OORFSR Output Enable Input 
Refresh Input 

cr Chip Enable Input 

1/01 - 1/08 Data Inputs/Outputs 

Voo Power 

GND Ground 
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RJW o----a 

Operating Mode 

MODE 

Read 
Write 
cr only Refresh 

Auto/Self Refresh 

Standby 

H = High level input (VIH) 
L = Low level input (VIU 
* = V1H orV1L 

CE OEI 
RFSH 

L L 
L * 
L H 

H L 

H H 

R/W AO -A18 1/01 - 8 

H V* OUT 
L V* IN 
H V* HZ 

* * HZ 

* * HZ 

V* = At the falling edge of CE, all address inputs are latched. At all other times, the address inputs are "*n. 

HZ = High impedance 

Maximum Ratings 

SYMBOL ITEM RATING UNIT NOTES 

VIN Input Voltage -1.0 - 7.0 V 

VOUT Output Voltage -1.0 -7.0 V 

Voo Power Supply Voltage -1.0 -7.0 V 

TOPR Operating Temperature -40 - 85 °C 
1 

TSTRG Storage Temperature -55 - 150 °C 

TSOLOER Soldering Temperature • Time 260· 10 °C· sec 

Po Power Dissipation 600 mW 

lOUT Short Circuit Output Current 50 rnA 
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Static RAM TC518512PI/FI·80/10 

DC Recommended Operating Conditions 

SYMBOL PARAMETER MIN. TYP. MAX. UNIT NOTES 

Voo Power Supply Voltage 4.5 5.0 5.5 V 

VIH Input High Voltage 2.4 - Voo + 1.0 V 2 

VIL Input Low Voltage -1.0 - 0.8 V 

DC Characteristics (Ta = -40 - 85°C, Voo = 5V±10%) 

SYMBOL PARAMETER MIN. TYP. MAX. UNIT NOTES 

Operating Current (Average) 80ns version - 45 60 
1000 cr, Address cycling: tRC = tRC min, 

rnA 3,4 
1 OOns version - 35 50 

100S1 
Standby Current - - 1 rnA cr = VIH, UE!l1FS'R = VIH 

100S2 
Standby Current - - 200 ~ cr = Voo - 0.2V, OO'RFSR = Voo - 0.2V 

100F1 
Self Refresh Current (Average) - - 1 rnA cr = VIH, UE!l1FS'R = VIL 

100F2 
Self Refresh Current (Average) - - 300 ~ cr = Voo - 0.2V, OO'RFSR = 0.2V 

Auto Refresh Current (Average) 80ns version - - 60 
100F3 rnA 3 OE/'RFSR cycling: tFC = tFC min. 1 OOns version - - 50 

cr only Refresh Current (Average) 80ns version - - 60 
100F4 rnA 3 cr, Address cycling: tRC = tRC min. 1 OOns version - - 50 

II(L) 
Input Leakage Current 

- - ±10 ~ OV ~ VIN ~ Voo, All other Inputs not under test = OV 

Output Leakage Current 
10(L) Output Disabled (cr = VIH or OO'RFSR = VIH or R/W = Vld - - ±10 ~ 

OV~VOUT~VOO 

VOH 
Output High Level 

2.4 - - V 
10H = -1.0mA 

VOL 
Output Low Level - - 0.4 V 
10L= 2.1mA 

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

SYMBOL PARAMETER MIN. MAX. UNIT 

CI1 Input Capacitance (AO - A 18) - 5 

CI2 Input Capacitance (cr, OO'RFSR, R/W) - 7 pF 

CIO Input/Output Capacitance - 7 

*This parameter is periodically sampled and is not 100% tested. 
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TC518512PI/FI-80/10 Static RAM 

AC Characteristics (Ta = -40 - 85°C, Voo = 5V±10%) (Notes: 5, 6, 7, 8) 

-80 -10 
SYMBOL PARAMETER UNIT NOTES 

MIN. MAX. MIN. MAX. 

tRC Random Read, Write Cycle Time 130 - 160 -
r---

tRMw Read Modify Write Cycle Time 180 - 220 -

cr Pulse Width 
I---

tCE 80 10,000 100 10,000 

cr Precharge Time 
I---

tp 40 - 50 -

cr Access Time 
r---

tCEA - 80 - 100 

m: Access Time 
I---

tOEA - 30 - 40 

cr to Output in Low -Z 
I---

tClz 20 - 20 -
m: to Output in Low -z r---

tOll 0 - 0 -
I---

tWlz Output Active from End of Write 0 - 0 -
I---

tCHz Chip Disable to Output in High-Z 0 20 0 25 9 

m: Disable to Output in High-Z 
r---

tOHz 0 20 0 25 9 
I---

tWHz Write Enable to Output in High-Z 0 20 0 25 9 

m: Setup Time Referenced to cr I---
tosc 10 - 10 - 9 

OE Hold Time Referenced to cr r---
tOHC 0 - 0 - 9 

Read Command Setup Time 
r---

tRCS 0 - 0 -
I---

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

twp Write Pulse Width 25 - 30 -
Write Command Hold Time 

r---
tWCH 40 - 50 -

Write Command to cr Lead Time 
I---

tcwL 25 - 30 -
I---

tosw Data Setup Time from R!W 20 - 25 - 10 

Data Setup Time from cr r---
tosc 20 - 25 - 10 

I---
tOHW Data Hold Time from R!W 0 - 0 - 10 

Data Hold Time from cr I---
tOHC 0 - 0 - 10 

r---
tASC Address Setup Time 0 - 0 - 11 

tAHC Address Hold Time 20 -
r---

25 - 11 
I---

tFC Auto Refresh Cycle Time 130 - 160 -
-

tRFO R1=SH Delay Time from cr 40 - 50 -
-

tFAP R1=SH Pulse Width (Auto Refresh) 30 8,000 30 8,000. 12 
-

tFP R1=SH Precharge Time 30 - 30 - 12 
~ 

tFAS RFSR Pulse Width (Self Refresh) 8,000 - 8,000 - 12 
-

tFRS cr Delay Time from twSR (Self Refresh) 160 - 190 - 12 

tREF Refresh Period (2048 cycles, AO - A 10) - 32 - 32 ms 

tT Transition Time (Rise and Fall) 3 50 3 50 ns 
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Static RAM TC518512PI/FI-8011 0 

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

2) All voltages are referenced to GND. 

3) IDDO' IDDF3, and IDDF4 depend on the cycle time. 

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

5) An initial pause of 100llS with high CE is required after power-up before proper device operation is achieved. 

6) AC measurements assume tT = 5ns. 

7) Timing reference levels 
Input Levels 

Input Reference Levels 

Output Reference Levels 

V1H = 2.6V 
V1L = 0.6V 

V1H = 2.4V 
V1L = 0.8V 

VOH = 2.2V 
VOL = 0.8V 

INPUT 
2.6v 

O.6V 

OUTPUT 

INPUT REFERENCE 
LEVEL 

8) Measured with a load equivalent to 1 TTL load and 1 OOpF. 

Z.2V 

OUTPUT REFERENCE 
LEVEL 

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) For 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 the setup time (tDSW or tDsd and hold time (tDHW or tDHd. 

11) All address inputs are latched at the falling edge of CE. Therefore, all the address inputs must be valid during tASC and tAHC' 

12) The two refresh operations, auto refresh and self refresh, are defined by the RFSH pulse width under the condition CE = VH 
Auto refresh : RFSH pulse width ~ tFAP (max.) 
Self refresh : RFSH pulse width ~ tFAS (min.) 

The tim~ng parametertFRs must be met for proper device operation under the following conditions: 
• after self refresh 
• if OEiRFSH = "L" after power-up 
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TC518512PI/FI·80/10 Static RAM 

Timing Waveforms 

Read Cycle 

tASC 

ADDRESS 

VIM -

~mH VIL -:"---..L---~---t-=Il-------------'-+--t-L-------

VIH -
R/W VIL -~ ___ ...J 

VOM-
1/01-1/08 VOL---------+----+------~ 

Write Cycle 1 (OE Fixed High) 

~ ~:~ ~_~ '.He 

AO- A18 ~:~ ~ ADDRESS 

tosc I I ~ 
if tweM L tCWl I .~ 

't twp 

I 1/ 
I 

tosw tOHW 
tose ...... tOMe 

I .. :Ii 
DATA·IN 

~ 

~:HorL 
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Static RAM TC518512PI/FI·80/10 

Write Cycle 2 (OE Clocked or Fixed Low) 

MlRRH 
VIM -

V il -

VIM -
R/W 

V il -

r N 
VIM -

V IL -

1101-1108 

LOUT 
VOM-

VOl -

Read Modify Write Cycle 

VIH -
PJW Vll-~ ___ _ 

~:HorL 
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TC518512PI/FI-80/10 

CE Only Refresh 

V1H 
AO- A10 VII. 

Static RAM 

lose 
VIH-~--~====~~~------------------------------------~------~~~ 
Vil - ___ ~ __ 

VIH-~--~====~~~------------------------------------~==~~-------
R/W Vil -;,..-______ --' 

VOH-
1/01-1108 VOl------------------ OPEN 

Note: A 11 - A 18 = V1H or V1l ~:HorL 

Auto Refresh 

1/01-1/08 VOH - ____________ _ 

VOL -
OPEN 

Note: RIW,AD - A 18 = V1H or V1l 

Self Refresh 

V01-VOS VOH-_______________ ___ 
VOL -

OPEN 

Note: RIW, AD - A18 = V1H or Vil 
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rOSHIBA 

TC51V8512AF / AFT / A1R-12/15 
PRELIMINARY 

SILICON GATE CMOS 

524,288 WORD x 8 BIT CMOS PSEUDO STATIC RAM 

Description 
The TC51V8512AF is a 4M bit high speed CMOS pseudo static RAM organized as 524,288 words by 8 bits. The TC51V8512AF 
utilizes a one transistor dynamic memory cell with CMOS peripheral circuitry to provide high capacity, high s~ed and low power 
storage. The TC51 V8512AF operates from a single 3.0V power supply. Refreshing is supported by a refresh (OEIRFSH) input which 
enables two types of refreshing - auto refresh and self refresh. The TC51V8512AF features a static RAM-like interface with a write 
cycle in which the input data is written into the memory cell at the rising edge of RIW thus simplifying the microprocessor interface. 

The TC51V8512AF is available in a 32-pin small outline plastic flat package, and a thin small outline package (forward type, 
reverse type). 

Features 
• Organization: 524,288 words x 8 bits 

• Low voltage function: 3.0V±10% AIS Vao AIS 
• Data retention supply voltage: 2.0V - 3.3V Al6 AI5 Al6 
• Fast access time A14 AI7 AI4 

Al2 Rf'N Al2 
TC51V8512AF Family A7 Al3 A7 

-12 -15 A6 AS A6 
AS A9 AS 
A4 All A4 tCEA CE Access Time 120ns 150ns 

tOEA OE Access Time 60ns 80ns A3 ()tJmH A3 
A2 AtO A2 
Al ct Al 
AO 1108 AO 

1/01 1/07 1/01 

tRC Cycle Time 190ns 230ns 

Power Dissipation 99mW 66mW 

Self Refresh Current 1 3.0V 40llA 

• Auto refresh is supported by an internal refresh address 
counter 

1/02 1106 1102 
1/03 1/05 1103 

• Self refresh is supported by an internal timer 
GND 1/04 GND 

• Inputs and outputs TIL compatible 

• Refresh: 2048 refresh cycles/32ms 

• Package 
- TC51V8512AF: SOP32-P-525 
- TC51V8512AFT: TSOP32-P-400 
- TC518V512ATR: TSOP32-P-400A 

Pin Names 

AO - A18 Address Inputs 

RIW Read/Write Control Input 

OE/RFSH 
Output Enable Input 
Refresh Input 

CE Chip Enable Input 

1101 - 1/08 Data InputslOutputs 

Voo Power 

GND Ground 
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TC51 V8512AFI AFTI ATR-12/15 

Block Diagram 

voo GND 

R/Wo---<r 

Operating Mode 

MODE 

Read 
Write 
cr only Refresh 

Auto/Self Refresh 

Standby 

H = High level input (VI H) 
L = Low level input (VIU 
• = VIH orVIL 

8 

CE DEI 
RFSH 

L L 
L . 
L H 

H L 

H H 

Static RAM 

COLUMN 
DECODER 

cc 
0 , 
0 

MEMORY "-
ARRAY 

2048 x 256 x8 

R/W AD NA18 1/01- 8 

H V' OUT 
L V' IN 
H V' HZ . . HZ . . HZ 

V· = At the falling edge of CE, all address inputs are latched. At all other times, the address inputs are "'''. 
HZ = High impedance 

Maximum Ratings 

SYMBOL ITEM RATING UNIT NOTES 

VIN Input Voltage -1.0 -7.0 V 

VOUT Output Voltage -1.0 -7.0 V 

Voo Power Supply Voltage -1.0 -7.0 V 

TOPR Operating Temperature 0-70 °C 
1 

TSTRG Storage Temperature -55 - 150 °C 

TSOLDER Soldering Temperature· Time 260·10 °C· sec 

Po Power Dissipation 600 mW 

lOUT Short Circuit Output Current 50 rnA 
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Static RAM TC51 V8512AF/ AFT/ ATR·12/15 

DC Recommended Operating Conditions 

SYMBOL PARAMETER MIN. TYP. MAX. UNIT NOTES 

Voo Power Supply Voltage 2.7 3.0 3.3 V 

V1H Input High Voltage 2.1 - Voo + 0.5 V 2 

Vil Input Low Voltage -0.5 - 0.7 V 

DC Characteristics (Ta = 0 - 700C, Voo = 3V±10%) 

SYMBOL PARAMETER MIN. TYP. MAX. UNIT NOTES 

Operating Current (Average) 120ns version - 20 30 
1000 mA 3,4 eE, Address cycling: tRC = tRC min. 150ns version - 15 20 

100S1 
Standby Current - - 0.5 mA eE = VIH, QE/RFSH = VIH 

100S2 
Standby Current - - 40 ~ eE = Voo - 0.2V, QE/RFSH = Voo - 0.2V 

100F1 
Self Refresh Current (Average) - - 0.5 mA eE = VIH, QE/RFSH = Vil 

100F2 
Self Refresh Current (Average) - - 40 ~ eE = Voo - 0.2V, QE/RFSR = 0.2V 

Auto Refresh Current (Average) 120ns version - 20 30 
100F3 mA 3 

OE/RFSH cycling: tFC = tFC min. 150ns version - 15 20 

eE only Refresh Current (Average) 120ns version - 20 30 
IOOF4 eE, Address cycling: tRC = tRC min. 

mA 3 
150ns version - 15 20 

II(l) 
Input Leakage Current - - ±10 ~ OV:5,; VIN :5,; Voo, All other Inputs not under test = OV 

Output Leakage Current 

10(l) Output Disabled (eE = VIH or OE/RFSH = VIH or RIW = VILl, - - ±10 ~ 
OV:5,; Vour :5,; Voo 

VOH 
Output High Level 

Voo - 0.2 - - V 
10H = -100~ 

VOL 
Output Low Level - - 0.2 V 
10l= 100~ 

Capacitance* (Voo = 3V, Ta = 25°C, f = 1 MHz) 

SYMBOL PARAMETER MIN. MAX. UNIT 

CI1 Input Capacitance (AD - A 18) - 5 

CI2 Input Capacitance (eE, QE/RFSH, RIW) - 7 pF 

CIO Input/Output Capacitance - 7 

*This parameter is periodically sampled and is not 100% tested. 
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TC51V8512AF/AFT/ATR·12/15 Static RAM 

AC Characteristics (Ta = 0 - 70°C, VDD = 3V±10%) (Notes: 5, 6,7) 

-120 -150 
SYMBOL PARAMETER UNIT NOTES 

MIN. MAX. MIN. MAX. 

tRC Random Read, Write Cycle Time 190 - 230 -
\" -

~ 

tRMW Read Modify Write Cycle Time 250 290 -

CE Pulse Width 10,Qoa 
~ 

tCE 120 150 10,000 

CE Precharge Time ", 80 
r---

tp 70 - -
tl""''' r.F A~~A~~ Time 

r---
120 150 

~ 

~ 

tOEA OE Access Time - "'_60 f 

- 80 

CE to Output in Low -Z 
r---

tClZ 20 - 20 -
OE to Output in Low -Z 

r---
tOlZ 0 - a -

~ 

tWlZ Output Active from End of Write 5 - 5 -
r---

tCHZ Chip Disable to Output in High-Z 0 30 a 30 8 

OE Disable to Output in High-Z 
r---

tOHZ 0 30 0 30 8 
~ 

tWHZ Write Enable to Output in High-Z 0 30 a 30 8 

OE Setup Time Referenced to CE 
r---

tosc 0 - a - 8 

OE Hold Time Referenced to CE 
r---

tOHC 15 - 15 - 8 
~ 

tRCS Read Command Setup Time 0 - a -

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

twp Write Pulse Width 35 - 35 -
~ 

tWCH Write Command Hold Time 70 - 70 -
~ 

tCWl Write Command to CE Lead Time 35 - 35 -
tosw Data Setup Time from RIW 30 -

r---
30 - 9 

Data Setup Time from CE 
~ 

tosc 30 - 30 - 9 
~ 

tOHW Data Hold Time from RIW 0 - a - 9 
-

tOHc Data Hold Time from CE 0 - a - 9 
~ 

tAsc Address Setup Time 0 - a - 10 
-

tAHC Address Hold Time 25 - 25 - 10 
r---

tFC Auto Refresh Cycle Time 190 - 230 -
-

tRFO RFSH Delay Time from CE 70 - 80 -
'---

tFAP RFSH Pulse Width (Auto Refresh) 80 8,000 80 8,000 11 
~ 

tFP RFSH Precharge Time 40 - 40 - 11 
'---

tFAS RFSH Pulse Width (Self Refresh) 8,000 - 8,000 - 11 
-

tFRS CE Delay Time from RFSH (Self Refresh) 250 - 300 - 11 

tREF Refresh Period (2048 cycles, AO - A 10) - 32 - 32 ms 

tT Transition Time (Rise and Fall) 3 50 3 50 ns 
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Static RAM TC51 V8512AF/AFT/ATR·12115 

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

2) All voltages are referenced to GND. 

3) 1000 , IOOF3' and IOOF4 depend on the cycle time. 

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

5) An initial pause of 1 OO~ with high CE is required after power-up before proper device operation is achieved. 

6) AC measurements assume tT = 5ns. 

7) Measured with a load equivalent to 1 TIL load and 100pF. 

8) tCHZ, toHz, tWHzdefine the time at which the output achieves the open circuit condition and is not referenced to output 
voltage levels. 

9) For 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 the setup time (tosw or tosd and hold time (tOHW or tOHd. 

10) All address inputs are latched at the falling edge of CE. Therefore, all the address inputs must be valid during ~sc and tAHc, 

11) The two refresh operations, auto refresh and self refresh, are defined by the RFSH pulse width under the condition CE = VH 
Auto refresh : RFSH pulse width ~ tFAP (max.) 
Self refresh : RFSH pulse width;::: tFAS (min.) 

The timing parameter tFRs must be met for proper device operation under the following conditions: 
• after self refresh 
• if OEiRFSH = "L" after power-up 
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TC51 V8512AF/ AFT/ ATR-12/15 Static RAM 

Data Retention Characteristics (Ta = 0 - 70°C) 

SYMBOL PARAMETER MIN. TYP. MAX. UNIT 

VOH Data Retention Supply Voltage 2.0 - 3.3 V 

IOOF2 Self Refresh Current I VOH = 3.0V - 20 40 !1A 
tR Recovery Time 5 - - ms 

*The rising and falling slope of Voo must be more than 50ms for proper device operation (20msN). 

Voo 

Voo 

2.7V 

VOH 

GNO 

---------~------------------f---~------
_·-·-·-·-·-·-r .-.-.-.-.-.-.-

OATA RETENTION MOOE I 
t!'lFt)" ~ (SELF REFRESH) , tu< 

~ Ons min. tR I~ 
V1joj 

SO.2V I ~ 

GNO I 

n 
~Voo - O.2V h 

-------1 I 1\-------
GNO 

Notes: RIW, AO - A 18 = V1H or V1L 
IOOF1 is applicable when OEJRFSH = V1L (max.), CE = V1H (min.). 
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Static RAM TC51V8512AF/AFT/ATR-12/15 

Timing Waveforms 

Read Cycle 

ADDRESS 

V1H -

~umVll _ 

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

V1H -
R/W V

1l
- ____ _ 

VOH -
VO 1-1/08 VOl_--------------+-----~------------<J:: DATA-OUT 

Write Cycle 1 (OE Fixed High) 

~ ~:~ ~re "He 

AO- AI8 ~:: ~. AOORESS 

test I ~ 
fi tWCH L 

I tCWl 

R/W 't twp 

I 'I 
I 

t05w tOHW 
tosc tOHC 

DATA-IN 

~:HorL 
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TC51V8512AF/AFT/ATR-12/15 Static RAM 

Write Cycle 2 (OE Clocked or Fixed Low) 

VI ... -

VIL -~------------------------4--------------L4-------------------------~----~~------------~~------------T------

VI ... -
R/W 

V IL -~----------'-----+--------------+-------=fL------:-~+------+r=~------hr-------------------

VI... --------------------+--------------+---------~~_<I [liA 1 
VIL - ~-----:--...iIF~~~--------____:"~~~ 

1/01-1/08 
L VOH-

OUT VOL-----------------------------------~ 

Read Modify Write Cycle 

VI ... 

~~ VIL ------~~------~~--~--------~~--~----~~------II----------~--
VI ... -

R/W VIL - ________ _ 

VIH -------------I-----H-~~--_:_-t--;-"r.::':~--<I r N 
Vil. - "'-----'f-:o~ .... 

1101-1/08 
I VOH-
~UT VOL _----------------------~-----11 

~:HorL 
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CE Only Refresh 

VIH 
AO - AtO VIL 

Static RAM TC51V8512AF/AFT/ATR-12/15 

VIH-~--~====~~~------------------------------------~-------2!:~-----
Vil - ____ ........ --J 

tRCH 

VIH-~--~~==~~~-------------------------------------!~::~-----------
RJW Vil - _____ -' 

VOH-
I/Ot -1/08 VOl------------------------ OPEN 

~:HorL 

Auto Refresh 

1/01-1/08 VOH -_____________ _ 
VOL -

OPEN 

Note: RNV. AD - A18 = V1H orV1L 

Self Refresh 

VIH -'OlImR VIL ________ _ 

1101-1108 VOH -____________ _ 
VOL - OPEN 

Note: RNV. AD - A 18 = V1H or V1L 
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Static RAM 

Notes 
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TAEC Regional 
Sales Offices 

NORTHWEST 
Sunnyvale, CA 
TEL: (408) 737-9844 
FAX: (408) 737-9905 

SOUTHWEST 
Irvine, CA, 
TEL: (714) 453-0224 
FAX: (714) 453-0125 

CENTRAL 
Dallas,TX 
TEL: (214) 480-0470 
FAX: (214) 235-4114 

Chicago,IL 
TEL: (708) 945-1500 
FAX: (708) 945-1044 

NORTHEAST 
Edison, NJ 
TEL: (908) 248-8070 
FAX: (908) 248-8030 

Boston, MA 
TEL: (617) 224-0074 
FAX: (617) 224-1096 

SOUTHEAST 
Atlanta, GA 
TEL: (404) 368-0203 
FAX: (404) 368-0075 
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