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Standard Static RAM

Density Organization Package Speed (ns) Features Page
TCB5257B ..o 256K i b 82K X 8 . BRSSP FTL TR 85, 100 e, A-1
TCE5257B-L...coeeee 256K e 32K X 8 PRSP FT, TR .85, 100, Low Power ........... A-9
TCB5257B-(LT) «..cce0e . 256K i 32K X 8 . BRESPFT, TR L...l.85, 100 Low Temp. ........... A-17
TC55257B-L(LT) Low Power/Low Temp...A-25
TC55257B-L(LV) d ) ....85,100........ Low Power/Low Volt....A-33
TCE52578I-L...vvie 256K i 32K X 8 . PRSP FT, TR L. 1001 Ind. Temp/Low Power ...A-43
TCB55257C evvvieeeen 258K v 32K X 8 o BESPFT, TR 70,85, 100 e A-51
TC55257C-L.... ....Low Power ..... ...A-59
TC55257CH ..... ..RFESPFT,IR..........85,100.......... Industrial Temp A-67
TC55257CI-L...... . Ind. Temp./Low Power ..A-75
TC551001A-(LT) e 70,85, 100 Low Temp. ........... A-83
TC551001A-L(LT)... ..PFFT, TR... Low Power/Low Temp ..A-91
TC551001A-L(LV) .. ..BFEFTTR.........70, 85, 100....... Low Power/Low Volt. ...A-99
TC551001AI .......... L PEFT,TR................85, 100........... Industrial Temp......... A-109
TC551001AI-L.... ..BREFTLTR , Ind. Temp./Low Power. ..A-117
TC551001B......... ..BFRFLTR L, 85, 100 i A-125
TC551001B-L. ¢ P EFTTR... .Low Power . ..A-133
TC554161....... W FL TR 70,85, 100, LA-141
TC554161-L ... ....Low Power ..... . A-149
High Speed Static RAM
TC5588.....cccvvvrriirernne 15, 20, 25, 35
TC55B88. WPl 10,12....
TC5589........ . e 15,20, 25, 35,

TC55464A 15, 20, 25, 35

TCB5BABA ....covveer: 250K o vrccervererereeBAK X 4 e P 10,12 -
TC55465A ... P J e 15, 20, 25, 35........ TC55464A W/CE.......B-41
TC55B465 ... WP, evereen TCE5B464 W/OE.......B-

TC55328A
TC55B328
TC55V328 ...
TCE5320A ...
TC85B329 ...
TC551632....
TC55B4256 ....
TC55B4257 ...
TC55B8128.....
TC551664....
TC55V1664 ...
TC55V1864 ....
TC851402....
TCB54101 ..o

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

Organization Package Speed (ns) Features Page

TC55BS4258 ... 10, 12 ......Synchronous 100MHz .. C-1
TC55BS8125 ... 10,12 Synchronous 100MHz .. C-7
TC55BS8128............c..... 10,12..... Synchronous 100MHz .. C-13
Pseudo Static RAM

TCE1832A...iiiiieeee e 258Kt 32K X B e B SP. 70,85, 100 e D-1
TCB1864 ..o BI12K e BAK X 8B B F 00085, 100 e D-9
TCE11632...c.cvcveeee e e D-19
TC518128A.... v PR, SPFW, FT... 80, 100, 120 ...... oo GEV/CE2........ D-33
TC518128A-LV.. CE1/CE2, Low Voltage . D-43
TC518128B.....ccccoveeee. M. 128K X 8. B RSP FW, FTLLLLLL 70, 80, 100 ... oo CET/CE2. .. D-57
TC518128B-V............... 70, 80, 100 ..... CE1/CE2, Low Voltage . D-67
TC518128C.... 70,80, 100 ....cennne CE1/CE2. ........... D-81
TC518129A.... USRI 0 = O:- RN D-91
TC518120A-LV.. ceverenneen P R FW, FTLLLLLLLL 80, 100, 120 e, CELCS, Low Voltage ... D-101
TC518129Al... v CE/CS, Ind. Temp......D-115
TCE18129B......cccovvvveeee. TMuciiiiii. 128K 81 B F SP FW, FT..L... 70, 80, 100 ........ ... CE/CS
TC518129B-V CE/GS, Low Voltage. ...
TC518129C.......cccvvve M. 128K X B B FW, FT Ll 70, 80, 100 i, .. CE/CS

TC518512 v AM e B12K X 8B R R FT, TR 70, 80, 100 e,

TC518512-(LT) ..
TC518512-DR).
TC518512-LV..ccccvvveeee M. 512K X 8.l R E FT, TR 70, 80, 100 e Low Voltage .......... D-185
TC518512I ..... <eveeeenne. Industrial Temp. ... D-197
TC51V8512A.....ccoveeee M B12K X B B FT TR 120, 180 3V Operation.......... D-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

) (6] [ [TH = [T

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

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)

DIE REVISION
BLANK, AB,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. 1



Product Guide Static RAM

Standard Static RAM
70ns 85ns 100ns

I TC55257BPL/BFL/BSPL/BFTL/BTRL-85 ' H TC55257BPL/BFL/BSPL/BFTL/BTRL-10! |

“ TC55257BPI/BFI/BSPI/BFTI/BTRI-10 l

| 2Kx8 |-_| TCS5257CPL/CFL/CSPL/CFTL/CTRL-70 H TCS5257CPL/CFL/CSPL/CFTL/CTRL-852 H T055257CPL/CFL/CSPL/CFTL/CTRL<102‘

I T055257CF’I/CFI/CSPI/CFTI/CTRI*&S2 H TC55257CPI/CFI/CSPI/CFTI/CTRI-102

—{ TC551001APL/AFL/AFTL/ATRL-70° H TC551001APL/AFL/AFTL/ATRL-85° H TC551001APL/AFL/AFTL/ATRL-103

| 128Kx 8 I TCS51001APY/AFI/AFTI/ATRI-852 H TC551001APY/AFI/AFTI/ATRI-102

—| TC551001BPL/BFL/BFTL/BTRL-70° H TC551001BPL/BFL/BFTL/BTRL-852 H 7C551001BPL/BFL/BFTL/BTRL-102

J| TC551001BPI/BFI/BFTI/BTRI-85 H TC551001BPI/BFI/BFTI/BTRI-10

l 256K x 16 H TC554161FTL/TRL-70 2 H TC554161FTL/TRL-85 2 |—| TC554161FTL/TRL-102

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.

2 TOSHIBA AMERICA ELECTRONIC COMPONENTS, INC.



Static RAM Product Guide

High Speed Static RAM

CMOS

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

TC5588P/J-15 —}——chsaam-zo H TCSSBSP/J—ZS—H TC5588P/J—35J
TCS589PA-15 H TC5589P/J-20 H TO5589P/-25 H TC5589P/J»35J

4_{ TCE5464AP/AJ-15 ’—‘755464AP/AJ-20—’——1 TC55464AP/AJ-25 H T055464AP/AJ—%J
64K x 4
—__{ TCS5465AP/AL-15 H TC55465AP/AJ-20 H TC55465AP/AJ—25H TC55465AP/AJ—3U

‘_{ TC55328AP/A-15 WssszsAP/AJ-zo H T055328AP/A-25 H 1055328AP/AL-35 i

32Kx8
TCS5V328.-20 H TC55V328)-25 H TCSSVSZBJ»SSJ
3K X9 TO55329AP/AJ-15 W55329AP/AJ-20—H TC55320AP/AJ-25 H msssngP/AJej

>—{ 32Kx 16 TC551632J-20 H TC551632J-25 H TC551632J-35 ]

TC5516644-15 —H TC551664J-20 TC551664J-25
64K x 16
TCo5V16644/FT-10/12 TC55V1664J/FT-15

_{ 64K x 18 HT055V1864J/FT—10/12 TCE5V1864J/FT-15

TC551402J-20 H TC551402J-25 ’—LT0551402J-30J
TC554101J-20 '—' TC554101J-25 H TC554101J-30 ’

—{ 2Kx8 H T055B328P/J»10/12‘

] BICMOS F;' 2K x9 HicsssszeP/J-10/12|

t TC55B4256J-12 H TC55B4256J-15 H TC55B4256J-20 ‘
256K x 4 -I TC55B4257J-12 H TC55B4257J-15 H TC55B42574-20

TC55BS4258J-10/12

TC55B8128P/4-12 H TC55B8128P/J-15 ‘—W%BMZSP/J-ZO ‘

-| TC55B58125J-1 0/1—2‘

TC55BS8128J-10/12

—( 128KX8}-

TOSHIBA AMERICA ELECTRONIC COMPONENTS, INC. 3



Product Guide Static RAM

Pseudo Static RAM
70ns 80ns/85ns 100ns 120/150ns

(32KxaH TC51832AP/AF/ASP-70 H TC51832AP/AF/ASP-85 H TC51832AP/AF/ASP-10 l

TC51832APL/AFL/ASPL-70 TC51832APL/AFL/ASPL-85 TC51832APL/AFL/ASPL-10
l 64K x 8 7‘ TC51864PL/FL-85 H TC51864PL/FL-10 ]
| 32K x 16 H TC511632FL/FTL-70 H TC511632FL/FTL-85 H TC511632FL/FTL-10 ‘
| emnninmnena' | Toemmrengonmen ! H SO

TC518128BPL/BFL/BSPL/BFWL/BFTL-701| | TC518128BPL/BFL/BSPL/BFWL/BFTL-801| | TC518128BPL/BFL/BSPL/BFWL/BFTL-10!
TC518128BPL/BFL/BSPL/BFWL/BFTL-70L | | TC518128BPL/BFL/BSPL/BFWL/BFTL-80L | | TC518128BPL/BFL/BSPL/BFWL/BFTL-10L

TC518128CPL/CFL/CSPL/CFWL/CFTL-70 [ {TC518128CPL/CFL/CSPL/CFWL/CFTL-80 | |TC518128CPL/CFL/CSPL/CFWL/CFTL-10
TC518128CPL/CFL/CSPL/CFWL/CFTL-70L | |TC518128CPL/CFL/CSPL/CFWL/CFTL-80L | | TC518128CPL/CFL/CSPL/CFWL/CFTL-10L

128K x 8 [ 7C518129AP/AF/ASP/AFW-80 J H TC518129AP/AF/ASP/AFW-10 H TC518129AP/AF/ASP/AFW-12

—l TC518129APL/AFL/ASPL/AFWL/AFTL-80 TC518129APL/AFL/ASPL/AFWL/AFTL-10 ! TC518129APL/AFL/ASPL/AFWL/AFTL-12

| TC518120AFWI-10
=

TC5181298PL/BFL/BSPL/BFWL/BFTL-70T| | TC518129BPL/BFL/BSPL/BFWL/BFTL-80 | [TC518129BPL/BFL/BSPL/BFWL/BFTL-10
TC518129BPL/BFL/BSPL/BFWL/BFTL-70L | | TC518129BPL/BFL/BSPL/BFWL/BFTL-80L | [TC518129BPL/BFL/BSPL/BFWL/BFTL-10L

TC518129CPL/CFL/CSPL/CFWL/CFTL-70 | | TC518129CPL/CFL/CSPL/CFWL/CFTL-80 | {TC518129CPL/CFL/CSPL/CFWL/CFTL-10
TC518129CPL/CFL/CSPL/CFWL/CFTL-70L | | TC518129CPL/CFL/CSPL/CFWL/CFTL-80L | |TC518129CPL/CFL/CSPL/CFWL/CFTL-10L

~| TC518512PL/FL/FTL/TRL-70° H T()518512PL/FL/FTL/'|'RL—802 H TC518512PL/FL/FTL/TRL-102 -‘

512Kx 8 —i TC518512P1/FI-80 H TC518512PI/FI-10 —‘

—I TC51V8512AF/AFT/ATR-12/15 —;

T Also available in Low Voltage version.

2 Nlso available in Low Temperature, Data Retention, and Low Voltage versions.

4 TOSHIBA AMERICA ELECTRONIC COMPONENTS, INC.



Static RAM

Cross Reference

Standard Static RAM (256K)

TOSHIBA AMERICA ELECTRONIC COMPONENTS, INC.

ORGANIZATION 32K x 8, 28-pin
PACKAGE WIDTH 0.6 INCH DIP 0.45 INCH SOP 0.3 INCH DIP BT"S?,;"(':J“J;:)E ! s;‘sg’l;“(g‘:“,:;:f !
TOSHIBA TC55257CP TC55257CF TC55257CSP TC55257CFT TC55257CTR
Cypress .
Fujitsu MB84256A-P MB84256A-PF MB84256A-PSK | MBB4256A-PFTN | MB84256A-PFTR
Hitachi HM62256AP HMB2256AFP HM62256ASP
Micron
Mitsubishi M5M5256CP M5M5256CFP M5M5256CKP M5M5256CVP M5M5256CRV
Motorola
NEC LPD43256BCZ LPD43256BGU
Samsung KM62256BLP KM62256BLG KM62256BLS KM62256BLTG KM62256BLRG
Sharp t:gfgggf tﬂgﬁgggm LH52B256D LH52B256T LH52B256TR
Sony CXK58257AP CXK58257AM CXK58257ASP CXK58257ATM CXK58257AYM
Standard Static RAM (1M)
ORGANIZATION 128K x 8, 32-pin
PACKAGE WIDTH 0.6 INCH DIP 0.525 INCH SOP ﬁ;gﬂ'}‘grm:)' ﬁ;gg';‘l;'; J:rzs)'
TOSHIBA TC551001BP TC551001BF TC551001BFT TC551001BTR
Cypress
Fujitsu MB841000-P MB841000-PF
Hitachi HM628128ALP HM628128ALFP HM628128ALT HM628128ALR
Micron
Mitsubishi M5M51008AP M5M51008AFP M5M51008AVP M5M51008ARV
Motorola
NEC WPD431000ACZ | uPD431000AGW | uPD431000AGZ | wPD431000AGZM
Samsung KM681000BLP KM681000BLG KM681000BLT KM681000BLR
Sharp
Sony CXK581000P CXK581000M CXK581100TM CXK581100YM




Cross Reference

TOSHIBA AMERICA ELECTRONIC COMPONENTS, INC.

Static RAM
High Speed CMOS/BiCMOS Static RAM (64K)
ORGANIZATION 8K x 8, 28-pin
PACKAGE WIDTH 0.3 INCH DIP 0.3 INCH S0J 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 MB81C78A-PSK | MB81C78A-PJ
Hitachi
Micron MT5C6408 MT5C6408DJ MT5C6408 MT5C6408DJ
Mitsubishi M5M5178BP M5M5178BJ
Motorola MCM6264CP MCM6264CJ MCM6264CP MCM6264CJ
NEC nPD4368CR uPD4368LA
Samsung KM6865BP KM6865BJ KM6865BP KM68658J
Sharp ‘
Sony CXK5866P CXK5866J
CXK5863BP CXK5863BJ
High Speed CMOS Static RAM (72K)
ORGANIZATION 8K x 9, 28-pin
PACKAGE WIDTH 0.3 INCH DIP 0.3 INCH SOJ
TOSHIBA TC5589P TC55894
Cypress CY7C182-PC CY7C182-VvC
Fujitsu MB81C79A-PSK | MB81C79A-PJ
Hitachi
Micron
Mitsubishi M5M5179BP M5M5179BJ
Motorola MCM6265CP MCM6265CJ
NEC uPD4369CR pPD4369LA
Samsung
Sharp
Sony CXK5972P CXK5972J
CXK5971AP CXK5971AJ




Static RAM

Cross Reference

High Speed CMOS/BIiCMOS Static RAM (256K)

ORGANIZATION 64K x 4, 24-pin
PACKAGEWIDTH | 0.3 INCH DIP 0.3 INCH S0 0.3 INCH DIP 0.3 INCH S0J
TOSHIBA TC55464AP TC55464A TCE5B464P TC55B464
Cypross CY7B194-PC CY7B194-PC
CY7C194-PC | CY7C194VC | CY7C194-PC | CY7C194-VC
Fuiitsu MB81C84A-PSK | MB81C84A-PJ
Hitachi HM6208HP HM6208HJP HM6708SHJP
Micron MT5C2564 | MT5C2564DJ MT5C2564 | MT5C2564DJ
Mitsubishi M5M5258CP | M5M5258CJ
Motorola MCM6208CP | MCM6203CJ | \isme2080P mgmg;ggéj
NEC \1PD43254BCR | nPD43254BLA
Samsung
Sharp LH52252AD LH52252AK
Sony
High Speed CMOS/BiCMOS Static RAM (256K)
| ORGANIZATION 64K x 4, 28-pin (OF)
PACKAGEWIDTH | 0.3 INCH DIP 0.3 INCH 504 0.3 INCH DIP 0.3 INCH S0
TOSHIBA TC55465AP TC55465A) TC55B465P TC55B465J
Cypross CY7B195PC | CY7B195VC | CY7B195PC | CY7B195-VC
CY7C195-PC | CY7C195VC | CY7C195-PC | CY7C195-VC
Fujitsu MB82B85-PSK | MB82885-PJ
Hitachi HM6709SHJP
Micron MT5C2565 | MT5C2565DJ | MT5C2565 | MT5C2565DJ
Mitsubishi M5M5259CP | M5M5259CJ
Motorola MCM6209CP | MCM6209CJ | yonienio o mgmg;ggéj
NEC LPD43253BCR | wPD43253BLA
Samsung KM64258BP KMB425881 KMB4B258A)
Sharp LH52253D LH52253K
Sony

TOSHIBA AMERICA ELECTRONIC COMPONENTS, INC.



Cross Reference

Static RAM

High Speed CMOS/BiCMOS Static RAM (256K)

ORGANIZATION 32K x 8, 28-pin
PACKAGEWIDTH | O0.3INCHDIP | 0.3INCHSOJ 0.3 INCH DIP 0.3 INCH S0J 0.3 (';'g:;)so"
TOSHIBA TC55328AP TC55328A) TC55B328P TC55B328J TC55v328J
Oypress | Cyroreerc | Gvroreeve | Gvrcreshe | Grictesve | CY7C1399VC
Fujitsu MB8298-PSK | MB8298-PJ
Hitachi HM62832UHP | HM62832UHJP HM67832SHJP | HM62W832
Micron MT5C2568 | MT5C2568DJ | MT5C2568 | MT5C2568DJ | MT5LC2568DJ
Mitsubishi M5M5278CP | M5M5278Cd M5M52B78AJ
Motorola MCM6206DP | MCM6206DJ | MCMe206DP | MOMOTOOA | mcmeavosDy
NEC WPD43258ACR | wPD43258ALA
Samsung KM68257BP | KM68257B4 KM68B257AJ |  KMB8V257J
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 S04 0.3 INCH DIP 0.3 INCH S0J
TOSHIBA TC55329AP TC55329A TC55B329P TC55B329.
Cypress CY7C188-PC | CY7C188VC | CY7C188-PC | CY7C188-VC
Fujitsu MB8299-PSK | MB8299-PJ
Hitachi
Micron
Mitsubishi M5M5279P M5M5279. M5M52B79J
Motorola MCM6205DJ MCM86705A)
NEC WPD43259ACR | uPDA43259ALA
Samsung KM69B257AJ
Sharp
Sony CXK59288P CXK59288.

ORGANIZATION

32K x 16, 40-pin

PACKAGE WIDTH

0.4 INCH S0J

TOSHIBA

TC551632J

Cypress

High Speed CMOS Static RAM (512K)

Fujitsu

Hitachi

Micron

Mitsubishi

Motorola

NEC

Samsung

KM616513J

Sharp

Sony

TasSHIBA AMERICA ELECTRONIC COMPONENTS, INC.




Static RAM

Cross Reference

High Speed BiCMOS Static RAM (1M)

ORGANIZATION 256K x 4, 28-pin | 256K x 4, 32-pin (OF)
PACKAGE WIDTH 0.4 INCH S0J 0.4 INCH SOJ
TOSHIBA TC55B4256J TC55B4257J
Cypress
Fujitsu
Hitachi HM674256UHJ
Micron MT5C256K4A1DJ
Mitsubishi
Motorola MCM6728AWJ MCM6729AWJ
NEC
Samsung KM64B1003J
KM641003J
Sharp
Sony

High Speed BiCMOS Static RAM (1M)

ORGANIZATION 128K x 8, 32-pin
PACKAGE WIDTH 0.4 INCH SOJ
TOSHIBA TC55B81284
Cypress
Fujitsu
Hitachi HM678127UHJ
HM628127HJP
Micron MT5C128K8A1DJ
Mitsubishi
Motorola MCM6726AWJ
NEC uPD431008LE
Samsung KM68B1002J
KM681002J
Sharp
Sony CXK581120J

TOSHIBA AMERICA ELECTRONIC COMPONENTS, INC.



Cross Reference

Static RAM

High Speed CMOS Static RAM (1M)

64K x 16, 44-pin

ORGANIZATION
PACKAGE WIDTH 0.4 INCH S04 0.4 INCH S04 (3.3V) (FE\:\I:;E::I)T(S::.);V)
TOSHIBA TC551664J TC55V1664 TCB5V1664FT
Cypress
Fujitsu
Hitachi HM621664HJP
Micron MT5C64K16ATD) | MT5LC64K16D4D) | MT5LCG4K16DATG
Mitsubishi M5MBV1B016. M5M5V1B016TP
Motorola
NEC LPD431016LE
Samsung KM6161002J
Sharp
Sony

High Speed CMOS Static RAM (1.125M)

64K x 18, 44-pin

ORGANIZATION
ot wory | S4NERS0 T e or
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 1M x 4, 32-pin
PACKAGE WIDTH 0.4 INCH S0J 0.4 INCH S0J
TOSHIBA TC551402J TC5514024
Cypress
Fuijitsu MB82B201-PJ MB82B201-PJ
Hitachi HM674100HJP
Micron MT5C1M4B2DJ
Mitsubishi
Motorola MCM6249WJ
NEC uPD434001LE UPD434004LE
Samsung KM644002J
Sharp
Sony

10
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Static RAM

Cross Reference

High Speed Synchron'ous Static RAM (1M)

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 CXK77410J

TOSHIBA AMERICA ELECTRONIC COMPONENTS, INC.
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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 (1M)

ORGANIZATION

128K x 8, 32-pin

PACKAGE WIDTH

0.6 INCH DIP

0.525 INCH SOP

8 x 20mm TYPE |
TSOP (Forward)

TOSHIBA

TC518128CP

TC518128CFW

TC518128CFT

Cypress

Fujitsu

Hitachi

Micron

Mitsubishi

Motorola

NEC

Samsung

Sharp

LH5P8128

LH5P8128N

LH5P8128T

Sony

Pseudo Static RAM (1M)

ORGANIZATION 128K x 8, 32-pin (CE/CS)
PACKAGE WIDTH 0.6 INCH DIP 0.45 INCH SOP 0.525 INCH SOP ?lgggTFmo rLYaPrs)l
TOSHIBA TC518129CP TC518129BF TC518129CFW TC518129CFT
Cypress
Fujitsu
Hitachi HM658128ALP HM658128ALFP HM658128ALT
Micron
Mitsubishi
Motorola
NEC
Samsung KM658128P KM658128G KM658128G
Sharp LH5P8129 LH5P8129N LH5P8129T
Sony

12
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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
TSOP (Forward)

0.4 INCH TYPE Il
TSOP (Reverse)

TOSHIBA

TC518512P

TC518512F

TC518512FT

TC518512TR

Cypress

Fujitsu

Hitachi

HM658512LP

HM658512LFP

HM658512LTT

HM658512LRR

Micron

Mitsubishi

Motorola

NEC

Samsung

Sharp

Sony

TOSHIBA AMERICA ELECTRONIC COMPONENTS, INC.

13



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
. TC5588P, TC55B88P, TC5589P, TC55465AP, TC55B465P, TC55328AP,
DIP28-P-300B High Speed SRAM TC558328P
Pseudo SRAM TC51832ASP
Static RAM TC55257BP, TC55257CP
DiP28-P-600
Pseudo SRAM TC51832AP
DIP32-P-300 High Speed SRAM TC55329AP, TC55B329P
Pseudo SRAM TC518128ASP, TC518129ASP, TC518128BSP, TC518129BSP, TC518128CSP
DIP32-P-400 High Speed SRAM TC55B8128P
Static RAM TC551001AP, TC551001BP
DIP32-P-600
Pseudo SRAM TC51864P, TC518128AP, TC518129AP, TC518128BP, TC5181298P,

TC518128CP, TC518129CP, TC518512P

TOSHIBA AMERICA ELECTRONIC COMPONENTS, INC.
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Package Static RAM

DIP24-P-300B

24 ' 13
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~
1 12
30.3MAX
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28 _15 3
N
4 ™~ .Tg‘,
> g 3
= = SR = &
1 14 ©
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34.910.2

‘3 510.2
41503
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Static RAM Package

DIP28-P-600
20
28 15 "
e e I e T e T e I e T e W e W e W e 8 o Wl e Y v W e ¥ T =)
]
) :
o
<
- .78
g
I J J  J OO0 9O g0 -L—— (IIV)
1 14 o
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37.0%0.2
8 o
| i
| St vy
4 i i 2
| __§ &
n o
=]
1.99TYP 1.440.1 il 0.5'!0.
DIP32-P-300
32 17
f = = ~
5] &
« ~
~
1 16
40.5MAX
40.0%0.2
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o~ @
T g
i f
i
o
0.95TvP | |, 1.240.1

TOSHIBA AMERICA ELECTRONIC COMPONENTS, INC. 17



Package Static RAM

DIP32-P-400

32 - : 17

N
9.851395
[10.16]

16

40.5MAX
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DIP32-P-600

‘o
32 17 \
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N
o
) f N
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¢
T3 0J o J 0 J 137 J0 0000 L0 nT - :‘\3
1 16 o
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- ]
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= o
2 b
| ny o
i (=]

il 1.4%0.1 I 0.510.1 @]@

2.54
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Static RAM Package

Small Outline L-lead 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 Pseudo SRAM TC51864F, TC518128AFW, TC518129AFW, TC518128BFW, TC518129BFW,
TC518128CFW, TC518129CFW, TC51V8512AF
SOP40-P-525 | Pseudo SRAM TC511632F

TOSHIBA AMERICA ELECTRONIC COMPONENTS, INC. 19



Package Static RAM

SOP28-P-450
T ——
=
ﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ .
0.995T1YP 0.4310.1 B16.55 @)
&5 §_“$
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) 3l
{ ® o
%wﬁaﬁamaaaﬁg__
0.775TYP 0.3510.1 E]m@
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Static RAM Package

SOP32-P-525

Hapgpngprogepagi—1
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Package

Static RAM

Small Outline J-lead Package (SOJ)

PACKAGE NAME DEVICE GROUP DEVICE NAME
S0J24-P-300A High Speed SRAM TC55464AJ, TC55B464J
SOJ28-P-300A High Speed SRAM 18:2;?32’33(‘:?(5;22\8;:’3’2235589\1’ TC55465AJ, TC55B465J, TC55328A,
S0J28-P-400 High Speed SRAM TC55B4256J
S0J32-P-300 High Speed SRAM TC55329Ad, TC55B329J
SOJ32-P-400A High Speed SRAM TC55B4257J, TC55B8128J, TC551402)
S0J36-P-400 High Speed SRAM TC554101J, TC55BS4258J, TC55BS8125J)
S0J40-P-400 High Speed SRAM TC551632J, TC55BS8128J
S0J44-P-400 High Speed SRAM TC551664J, TC55V1664J, TC55V1864J

22
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Static RAM Package

S0J24-P-300A

24 13 _
oMM ;s o = 4
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Package . Static RAM

S0J28-P-400
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Static RAM Package

S0J32-P-400A
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Static RAM

Package
S$0J40-P-400
40 ‘ 21
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Static RAM Package

Thin Small Outline L-lead Package (TSOP )

PACKAGE NAME DEVICE GROUP DEVICE NAME
TSOP28-P Static RAM TC55257BFT, TC55257CFT
TSOP28-P-A | Static RAM TC55257BTR, TC55257CTR
Static RAM TC551001AFT, TC551001BFT
TSOP32-P-0820 Pseudo SRAM Igg:ggggl; TC518129AFT, TC518128BFT, TC518129BFT, TC518128CFT,
TSOP32-P-0820A | Static RAM TC551001ATR, TC551001BTR

TOSHIBA AMERICA ELECTRONIC COMPONENTS, INC.
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Package Static RAM

TSOP28-P
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Static RAM

Package

TSOP32-P-0820
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Package Static RAM

Thin Small Outline L-lead Package (TSOP ll)

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

30 TOSHIBA AMERICA ELECTRONIC COMPONENTS, INC.



Static RAM Package

11z

0.510.1

TSOP32-P-400
32 17
EQQQQQQHEHHQEHEE—{' 2
| o
HE
S| ¢
O
FEOBEEBEEEBBEEBEHBBE B 9
1 16
0.95TYP 0.440.1 057
1.27 :
21.35MAX
20.9510.1 o 3 '%
il %
2 8 3 46
T S
g Jlé’
B 0.5£0.1
(=]
TSOP32-P-400A
: HoAEARR J
ROEBEHEEBRAER -
O I l
- N
S =
Htﬂﬁﬁ?ﬁﬁaaaaatﬁa;_:L 3
32
0.95rvp | ! 0.41:0.1@
1.27
21.35MAX
3
20.9530.1 é g é‘;
- - °
e
3
%
=]

TOSHIBA AMERICA ELECTRONIC COMPONENTS, INC. 31



Package Static RAM
TSOP44-P-400
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Static RAM

Package

TSOP54-P-400
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Static RAM
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Notes
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Standard Static RAM

Package Speed (ns) Features Page
TCB5257B ..o 256K i 82K X 8 . RSP FT, TR 85, 100 e A-1

TC55257B-L .. Low Power ...........A-9

TC85257B-(LT)... e Low Temp............. A-17
TCE5257B-L(LD)......... Low Power/Low Temp. ..A-25
TC55257B-L(LV) v B RSP FT, TR...L....85, 100 Low Power/Low Volt ....A-33

TCB5257BI-L ... 256K i 32K X 8 . PRSP FT TR 100 Ind. Temp/Low Power....
TCB5257C ....cvvvvennn

TC55257C-L..
TC85257Cl ... Industrial Temp. ........
TC55257CH. ............. Ind. Temp./Low Power...

TC551001A-(LT)...ccnce.. A 70,85,100............... Low Temp............. A-83
TC551001A-L(LT).. “ " 70, 85, 100......Low Power/Low Temp...A-91
TC551001A-L(LV)..

TC551001AL..ccvvvvveeee. M. 128K X8 PR FT, TR0 85, 1000 Industrial Temp. ........ A-109
TC551001AI-L ... Ind. Temp./Low Power. . A-117
TC551001B .cvvcveeveee M 12BK X 8 e . B R FTL TR 70, 85, 100 e
TC551001B-L ..Low Power
TC554161...... L 256K X 16 e FTL TR 70,85, 100 e

TC554161-L wvveevceeeedM ..Low Power

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



TOSHIBA

TC55257BPL/BFL/BSPL/BFTL/BTRL-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
5mA/MHz (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 100uA. The
TC85257BPL 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)
* | ow power dissipation:  27.5mW/MHz (typ.) ] o 28 PINDIP & SOP o 28 PIN TSOP
e Standby current: 100pA (max.)

« Single 5V power supply (forward type) (reverse type)

® Access time (max.)

TC55257BPL/BFL/BSPL/BFTL/BTRL
-85 -10
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 ~55V EWWWWMS 28, WWWWM” '3
¢ Inputs and outputs TTL compatible
¢ Package TC55257BPL  : DIP28-P-600
TC55257BFL : SOP28-P-450
TC55257BSPL  : DIP28-P-300B
TC55257BFTL  : TSOP28-P
. TC55257BTRL  : TSOP28-P-A
Pin Names
A0 ~ A14 Address Inputs
R/W Read/Write Control Input
OE Output Enable Input
CE Chip Enable Input
/01 ~ /08 | Data Input/Output
Vop Power (+5V)
GND Ground
PIN NO. 1 2 3 4 5 6 7 8 9 10 1 12 13 14
PIN NAME OE Ay Ag Ag Az | BW | Vpp | Ay A A, Ag As Ay A3
PIN NO. 15 16 17 18 19 20 21 22 23 24 25 26 27 28
PIN NAME A, A Ay | VO1 | /02 | /O3 | GND | /04 | /O5 | V06 | /07 | 108 | TE | Aqg

TOSHIBA AMERICA ELECTRONIC COMPONENTS, INC. A-1



- TC55257BPL/BFL/BSPL/BFTL/BTRL-85/10 Static RAM

Block Diagram
AS &c " - ~<—0 Voo
:;g- E gl B i ! MEMORY CELL
A9 S HS = |18 8 |~ ARRAY
A110—— st IR 512x32x16
A120~ H3 « al |
Ade HE < gL (262144)
A140- « x
-
— T3z
1701 - =
S o o SENSE AMP,
o sl
- COLUMN ADORESS
y © § DECODER i
| 8| =2 T
- - COLUMN ADORESS
o <l s REGISTER - =
w
1/080- 3%
S0 | A NN M
AR AN AN
~ TTTTTT
i .
ADA1A2A3 ALA10
R/W O_ITJD_——_
Seo—H —
- CE IS
CEo 1> FE
Operating Mode
PN| & | o | mw |v01~108 | POWER
MODE ' .
Read L L H DOUT kIDDO
Write L * L DIN lDDO
Output Deselect L H H High-Z Ibbo
Standby H * . High-Z | Ipps
*HorL
Maximum Ratings
SYMBOL ITEM RATING UNIT
Vbp Power Supply Voltage -03~7.0 \
Vin . [-Input Voltage -0.3*~7.0 \'%
Vio Input and Output Voltage -0.5* ~Vpp + 0.5 \%
Pp Power Dissipation 1.0/0.8/0.6™* w
TsoLper | Soldering Temperature « Time 260+ 10 °C + sec
Tstra | 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

A-2 TOSHIBA AMERICA ELECTRONIC COMPONENTS,; INC.




Static RAM

TC55257BPL/BFL/BSPL/BFTL/BTRL.-85/10

DC Recommended Operating Conditions

SYMBOL PARAMETER MIN. | TYP. MAX. UNIT
Vpp | Power Supply Voltage 45 5.0 5.5
ViH Input High Voltage 2.2 - | Vpp+03 y
Vi Input Low Voltage -0.3* - 0.8
Vpy | Data Retention Supply Voltage 2.0 - 55

*  -3.0V with a pulse width of 50ns

DC Characteristics (Ta = 0 ~ 70°C, Vpp = 5V£10%)

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

TOSHIBA AMERICA ELECTRONIC COMPONENTS, INC.

SYMBOL PARAMETER TEST CONDITION MIN. | TYP. | MAX. | UNIT
U Input Leakage Current ViN=0~Vpp - - +1.0 pA
Lo | Output Leakage Current SS:T Z"a gr\z:’ = ViLor O = Viy - - £.0 | pA
lon | Output High Current VoH = 2.4V 10 | - - mA
loL Output Low Current VoL = 0.4V 4.0 - - mA

$‘= V\I}. teyele = 1HS - 10 -
] =VIH
pDOot ?ther lnpu; =VIHVIL |toyqe =Min.cycle | - - 70
oyt = 0m
Operating Current g‘/%v: 0 §v ooy toycle = 1HS - 5 - mA
=Vpp - 0.
Ibpo2 Other input )
=Vpp-0.2v/0.2V | leycle = Min.cycle |~ - 60
loyt = OMA
Ippst CE=Vy - - 3 mA
| Standby Current CE =Vpp-0.2v Ta=0~70C - - 100 WA
DDbs2 Vpp=20V~55V  [Ta=25C - 2 _
Capacitance* (Ta = 25°C, f = 1MHz2) ,

SYMBOL PARAMETER TEST CONDITION MAX. | UNIT

Cin | Input Capacitance Vin = GND 10 £
Cour | Output Capacitance Vour = GND 0| P

A-3



TC55257BPL/BFL/BSPL/BFTL/BTRL-85/10 Static RAM

AC Characteristics (Ta= 0 ~ 70°C, Vpp = 5V+10%)

Read Cycle ;
TC55257BPL/BFL/BSPL/BFTL/BTRL
SYMBOL PARAMETER ‘ -85 -10 UNIT
MIN. | MAX. | MIN. | MAX.
tre Read Cycle Time ‘ 85 - 100 -
tacc | Address Access Time - 85 - 100
tco | CE Access Time - 85 - 100
toe Output Enable to Output.in Valid - 45 - 50
tcoe Chip Enable (CE) to Qutput in Low-Z 10 - 10 = ns
toge | Output Enable to Output in Low-Z 5 - 5 -
top. | Chip Enable (CE) to Output in High-Z - 30 - 50
topo | 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.
twe | 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 | RW to Output in High-Z - 30 - 50
toew | R/W to Output in Low-Z 5 - 5 -
tps | Data Setup Time _ 40 - 40 -
ton 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 C, = 100pF
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Static RAM TC55257BPL/BFL/BSPL/BFTL/BTRL-85/10

Timing Waveforms

Read Cycle (1)
tre

!
) +
ADDRESSES )
.\
) - tacc "

%

OUTPUT DATA VALID

Dour

R 8
UNKNOWN

Write Cycle 1 @ (R/W Controlled Write)
twe

]
) -
ADDRESSES X
-~
tas twr |

twp

W N2y 7
S LL1MNMMLMLMIDNNY AN ‘

toow | toew
Dour (2) -

oo
l 000 e o oA T tent R e e Ty T e,
0%
2!

al
’

i tos 1 tou

O >i DATA STABLE E{
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TC55257BPL/BFL/BSPL/BFTL/BTRL-85/10 Static RAM

Write Cycle 2 4 (CE Controlled Write)

ADDRESSES >5:
}&T v twe | e o o
S\ .
® § = i

1. R/W 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.

3.1f the CE high transition occurs coincident with or prior to the R/W high transition, outputs remain
in a high impedance state. :

4. It OF is high during a write cycle, the outputs are in a high impedance state during this period.
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Static RAM TC55257BPL/BFL/BSPL/BFTL/BTRL-85/10
Data Retention Characteristics (Ta = 0 ~ 70°C)
SYMBOL PARAMETER MIN. TYP. MAX. UNIT
Vpy | Data Retention Supply Voltage 2.0 - 55 \"
VpH = 3.0V - - 50
I Standby Current
Dosz | Slandy Lurt Vou=55v | - | - w00 | M
tcor | Chip Deselect to Data Retention Mode 0 - -
tr Recovery Time tRC(1) - - us
Note (1): Read Cycle Time
CE Controlled Data Retention Mode
V
oo \ DATA RETENTION MODE
45V === ——=— itk || vl bk ket
(2)
Viy == == \
TE
Vpp=-0.2V
—fcor |
GND

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

TOSHIBA AMERICA ELECTRONIC COMPONENTS, INC.
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TOSHIBA

TC55257BPL/BFL/BSPL/BFTL/BTRL-85L/10L

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
5mA/MHz (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 2pA 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 (OF) 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)

® | ow power dissipation: 27.5mW/MHz (typ.) (forward type) (reverse type)

¢ Standby current: 2pA (max.) at Ta = 25°C
® Single 5V power supply :/?; Wm _Qﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂ‘g
® Access time (max.) A3
TC55257BPL/ TC552578BPL/ ::
BFL/BSPL/BFTL/ | BFL/BSPL/BFTL/ A1
BTRL-85L BTRL-10L 0
Access Time 85ns 100ns :_E‘o
Chip Enable Access Time 85ns 100ns 1708
QOutput Enable Time 45ns 50ns o7
* Power down feature: CE :;g:
¢ Data retention supply voltage: 2.0 ~5.5V 1704 19
* Inputs and outputs TTL compatible Iﬂs]]ﬂﬂ[]ﬂ'ﬂ]]]m[]ﬂﬁug ﬁﬂﬂﬂmﬂﬂ'ﬂﬂﬂw
* Package TC55257BPL  : DIP28-P-600
TC55257BFL : SOP28-P-450
TCH5257BSPL @ DIP28-P-3008
TCB5257BFTL @ TSOP28-P
TC55257BTRL  : TSOP28-P-A
Pin Names
A0 ~ A4 Address Inputs
R/W Read/Write Control Input
OE Output Enable Input
CE Chip Enable Input
/01 ~ 1/08 | Data Input/Output
Vop Power (+5V)
GND Ground
PIN NO. 1 2 3 4 5 6 7 8 9 10 | 11 | 12 | 13 | 14
PINNAME | OE | Ay | Ay | Ag | Aig | RW | Vpp | Ay | A | Ay Ag | As A, Ay
PIN NO. 15 16 17 18 19 20 21 22 23 24 25 26 27 28
PIN NAME Ao A4 Ay /01 | 1102 | /O3 | GND | 1/04 | 1/O5 | /06 o7 | 1108 CE A1g
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TC55257BPL/BFL/BSPL/BFTL/BTRL-85L/10L Static RAM

Block Diagram

ASg - w w - J voo
As WV ag e foeineeed
A79 Hew(lex] 1] memoryce o GNP
A8 C awn g '
A3o 532|138 | amray  [16f
ik a1 1IN $12x32x16
A12
A13% =3 = H3 ° | (262144)
A140— b =
L————\__ | R F s |
10
1o 3 A SENSE AMP,
4
Y l
'g COLUMN ADDRESS
$ OECODER
v «
° <« o L L
| I COLUMN ADDRESS
g 5 = REGISTER
1708 oz
. -
VO e ﬂ‘m?ﬂl?#‘ =a
TI1 1T
§8888E &
AQA1A2A3 A4A1N0
R/W
i ams
CE IS
CEo 1> CE
Operating Mode
PIN| % | o8 | RW |101~108 | POWER
MODE :
Read L L H DOUT IDDO
Write L * L DIN IDDO
Output Deselect L H H High-Z Ibpo
Standby H * * High-Z Ibbs
*HorlL
Maximum Ratings
SYMBOL ITEM RATING UNIT
Voo Power Supply Voltage -03~7.0 \"
VIN Input Voltage -0.3*~7.0 \
Vio Input and Output Voltage -0.5* ~Vpp +0.5 \
Pp Power Dissipation 1.0/0.8/0.6** w
TsoLpeRr | 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

A-10

TOSHIBA AMERICA ELECTRONIC COMPONENTS, INC.



Static RAM TC55257BPL/BFL/BSPL/BFTL/BTRL-85L/10L

DC Recommended Operating Conditions

SYMBOL PARAMETER MIN. | TYP. MAX. UNIT
Vpp | Power Supply Voltage 45 5.0 5.5
\m Input High Voltage 22 - Vpp + 0.3 v
Vi Input Low Voltage -0.3* - 0.8
Vpy | Data Retention Supply Voltage 2.0 - 5.5

*  -3.0V with a pulse width of 50ns

DC Characteristics (Ta = 0 ~ 70°C, Vpp = 5V+10%)

SYMBOL PARAMETER TEST CONDITION MIN. | TYP. | MAX. | UNIT
Iy Input Leakage Current ViN=0~Vpp - - +1.0 HA
CE-= Vin 0I'R/W=V||_0I'6F=V1H
| Output Leakage Current - - +1.0
LO P! g V ouT= 0~ VDD MA
lon | Output High Current Vou = 2.4V -1.0 - - mA
lo. | Output Low Current VoL = 0.4V 4.0 - - mA
CE=V,_ toycle = 1S - 10 -
Ippor A = Vi
Other Input = Vig/Vi | tyge = Min. cycle | - - 70
lOUT =0mA
Operating Current CE=0.2V toyole = 118 - 5 - mA
R/W = Vpp - 0.2V
Ibbo2 Other Input )
=Vpp-0.2v/0.2V | loycle =Min. cycle | — - | 6o
IOUT =0mA
Iopst - |CE= Vi - - 3 mA
| Standby Current CE = Vpp - 0.2V Ta=0~70°C - - 30 WA
DDS2 Vpp = 2.0V ~ 5.5V Ta = 25°C - _ 2
Capacitance* (Ta = 25°C, f = 1MHz)
SYMBOL PARAMETER TEST CONDITION MAX. | UNIT
Cin | Input Capacitance Vin=GND 10 £
Cout | Output Capacitance Vout = GND 10 P

*This parameter is periodically sampled and is not 100% tested.
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TC55257BPL/BFL/BSPL/BFTL/BTRL-85L/10L Static RAM

AC Characteristics (Ta = 0 ~ 70°C, Vpp = 5V+10%)

Read Cycle
TC55257BPL/BFL/BSPL/BFTL/BTRL
SYMBOL PARAMETER -85L -10L - UNIT
MIN. | MAX. | MIN. | MAX.
tre Read Cycle Time 8 | - 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 -
ton Chip Enable (CE) to Output in High-Z - 30 - 50
topo | Output Enable to Output in High-Z - 30 - 40
ton | Output Data Hold Time 10 | - 10. -
Write Cycle
TC55257BPL/BFL/BSPL/BFTL/BTRL
SYMBOL | - PARAMETER -85L -10L UNIT
MIN. MAX. MIN. MAX.
twe | Write Cycle Time 85 - 100 -
twe 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
topw | R/W to Output in High-Z - 30 - 50
toew | R/W to Output in Low-Z 5 - 5 -
tps Data Setup Time . 40 - 40 -
toH Data Hold Time 0 - 0 -
AC Test Conditions
Input Pulse Levels 2.4V/0.6V
Input Pulse Rise and Fall Time Sns
Input Timing Measurement Reference Levels 2.2v/0.8V
Output Timing Measurement Reference Levels 2.2V/0.8V
Output Load 1 TTL Gate and C_ = 100pF
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Static RAM TC55257BPL/BFL/BSPL/BFTL/BTRL-85L/10L

Timing Waveforms

Read Cycle ()

tre

-
ADDRESSES ><

tacc "

G\ A\
OF B ml

QUTPUT DATA VALID

Dour

UNKNOWN

Write Cycle 1 ) (R/W Controlled Write)

twe

o
ADDRESSES )

tas twr
l twe

Dout

1 tos L toH

Din DATA STABLE
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TC55257BPL/BFL/BSPL/BFTL/BTRL-85L/10L Static RAM

Write Cycle 2 ¥ (CE Controlled Write)

twe

£
ADDRESSES x
x
tas
i twe

—+
T Y
y,
Dour
| tos 1. tou
Din DATA STABLE
Notes:

1. R/W 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.

4.1t OE is high during a write cycle, the outputs are in a high impedance state during this period.
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Static RAM TC55257BPL/BFL/BSPL/BFTL/BTRL-85L/10L

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

SYMBOL PARAMETER MIN. | TYP. MAX. UNIT
Vpy | Data Retention Supply Voltage 2.0 - 5.5 \

Vpy = 3.0V - - 20

lDDSZ Standby Current pA
VpHy = 5.5V - - 30
tcor | Chip Deselect to Data Retention Mode 0 - -

- us
tr Recovery Time trc() - -

Note (1) Read Cycle Time

CE Controlled Data Retention Mode

Voo

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

(2)

DATA RETENTION MODE

VIH —— - —

tcor

_—

Vpp-02V

ta
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Static RAM

Notes
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TOSHIBA

'TC55257BPL/BFL/BSPL/BFTL/BTRL-85/10(LT)

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
5mA/MHz (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 2uA 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 (OF) 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 ~ 70°C 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 Pin Connection (Top View)

* | ow power dissipation:  27.5mW/MHz (typ.) (forward type) (reverse type)

e Standby current: 100pA (max.)
« Single 5V power supply NN L1
e Access time (max.) ar(s A13
as Qs A8
TC55257BPL/ TC55257BPL/ asOs A9
BFL/BSPL/BFTL/ | BFL/BSPL/BFTL/ | A, ¢ Al
BTRL-85(LT) BTRL-10(LT) aslls r
Access Time 85ns 100ns :f E 8 2_;°
Chip Enable Access Time 85ns 100ns a0 1708
Output Enable Time 45ns 50ns 1701 E 1707
— 1702 1706
* Power down feature: CE 1703 1105
¢ Data retention supply voltage: 2.0~ 5.5V GND 1704
* Wide operating temperaturge: 20 ~ 70°C !]]sm][]]]{]1][]]]]][][]6[]8J ﬁmﬂﬂﬂﬂﬂﬂﬂmnﬁ
* Inputs and outputs TTL compatible
e Package TC55257BPL(LT) : DIP28-P-600
TCH5257BFL(LT) : SOP28-P-450
TC565257BSPL(LT) : DIP28-P-300B
TC55257BFTL(LT) : TSOP28-P
Pin Names TCB5257BTRL(LT) : TSOP28-P-A
A0 ~ A14 Address Inputs
R/W Read/Write Control Input
OE Output Enable Input
CE Chip Enable Input
/01 ~ 1/08 | Data Input/Output
Vop Power (+5V)
GND Ground
PiN NO. 1 2 3 4 5 6 7 8 9 10 11 12 13 14
PINNAME | OF | Ay | Ay | Ag | Aj3 | RW | Vpp | Ay | A | Ay | Ag | Ag A, Ag
PIN NO. 15 16 17 18 19 20 21 22 23 24 25 26 27 28
PIN NAME A, Ay Ao /01 | 1/02 | I/O3 | GND | /04 1105 1/06 1107 /08 CE Aqg
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TC55257BPL/BFL/BSPL/BFTL/BTRL-85/10(LT) Static RAM
Block Diagram
£ 1 ‘ .“ [ VDO
AS g “w w
A6 ol v ' -«+—0 GND
A7C podadl I boiol B MEMORY CELL
A8©C gwlloa|am -
Ag© H3 21188 (™ ARRAY 16
Al10 St N B $12x32x 16
A120 x of
A130 S -E - (262144)
A14C x x
e F==-32----1
101 2 A SENSE AMP,
«
\
o = | COLUMN ADORESS
' 8 « * DECODER
o | 1
O~ L4 -
- < COLUMN ADDRESS
g 5 o« REGISTER
w
1108 © oz
- W
(AN o \ m ? Q b n et~
T T
§88888 &
AQA1A2A3ALAN0
RIW 0—[:1:)___
=D
CE S
CE o~ 1> CE
Operating Mode
i PIN| % | OF | RW |101-108| POWER
MODE
head L L H DOUT 'DDO
Write L * L DlN IDDO
Output Deselect L H H High-Z Iopo
Standby H * * High-Z Ipps
“Horl
Maximum Ratings
SYMBOL ITEM RATING UNIT
Voo . | Power Supply Voltage -0.3~7.0 v
Vin Input Voltage -0.3*~7.0 \
Vio Input and Output Voltage -0.5* ~Vpp + 0.5 \'
Pp Power Dissipation 1.0/0.8/0.6™* w
Tsowper | 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

TC55257BPL/BFL/BSPL/BFTL/BTRL-85/10(LT)

DC Recommended Operating Conditions

SYMBOL PARAMETER MIN. | TYP. MAX. UNIT
Vop Power Supply Voltage 4.5 5.0 5.5
Viy Input High Voltage 24 - Vpp + 0.3 v
ViL Input Low Voltage -0.3" - 0.6
Vbu Data Retention Supply Voltage 2.0 - 5.5

* -3.0V with a pulse width of 50ns

DC Characteristics (Ta = -20 ~ 70°C, Vpp = 5V£10%)

SYMBOL PARAMETER TEST CONDITION MIN. | TYP. MAX. | UNIT
It Input Leakage Current ViN=0~Vpp - - +1.0 HA
CE=VyorRW =V, orOE =V
I Output Leakage Current H L IH - - £1.0 A
o P g Vour=0~Vpp K
lon Output High Current Vou = 2.4V -1.0 - - mA
loL Output Low Current VoL =0.4V 4.0 - - mA
CE= V|L tcycle = 1HS - 10 -
bpo! Other Input = Vig/Vi_ | t,, 0o = Min. cycle - - 70
lOUT =0mA
Operating Current CE =02V toycle = 1HS - 5 — mA
R/W = Vpp - 0.2V
Ibpo2 Other Input )
=Vpp-0.2V/0.2V | leyole =Min-cycle | =1 - | 60
'OUT =0mA
Ibpst CE = Vi _ * 3 mA
Standby Current CE =Vpp-0.2V Ta=-20 ~ 70°C - - 100
oosz Vpp = 2.0V ~ 5.5V o HA
DD = <. . Ta = 25°C - 2 -
Capacitance* (Ta = 25°C, f = 1MHz)
SYMBOL PARAMETER TEST CONDITION MAX. | UNIT
Cin | Input Capacitance Vin=GND 10 F
Cout | Output Capacitance Vouyr = GND 10 P
*This parameter is periodically sampled and is not 100% tested.
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TC55257BPL/BFL/BSPL/BFTL/BTRL-85/10(LT) Static RAM

AC Characteristics (Ta = -20 ~ 70°C, Vpp = 5V+10%)

Read Cycle
TC55257BPL/BFL/BSPL/BFTL/BTRL
SYMBOL PARAMETER -85(LT) -10(LT) UNIT
MIN. MAX. MIN. MAX.
tre Read Cycle Time 85 - 100 -
tacc | Address Access Time - 85 - 100
tco | CE Access Time - 85 - 100
toe Output Enable to Output in Valid - 45 - 50
tcoe | Chip Enable (CE) to Output in Low-Z 5 - 5 - ns
toge | Output Enable to Output in Low-Z 0 - 0 -
top | Chip Enable (CE) to Output in High-Z - 30 - 50
topo | Output Enable to Output in High-Z - 30 - 40 .
ton Qutput Data Hold Time 10 - 10 -
Write Cycle
TC55257BPL/BFL/BSPL/BFTL/BTRL
SYMBOL PARAMETER -85(LT) -10(LT) UNIT
MIN. MAX. MIN. MAX.
twe Write Cycle Time 85 - 100 -
twp | Write Pulse Width 60 - 70 -
tow Chip Selection to End of Write 65 - 90 -
tas Address Setup Time 0 - 0 -
twRr Write Recovery Time 5 - 5 - ns
topw | R/W to Output in High-Z - 30 - 50
toew | R/W to Output in Low-Z 0 - 0 -
tps Data Setup Time | 40 - 40 -
tpH 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 2.4V/0.6V
Output Timing Measurement Reference Levels 2.2v/0.8V
Output Load 1 TTL Gate and C_ = 100pF
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Static RAM

TC55257BPL/BFL/BSPL/BFTL/BTRL-85/10(LT)

Timing Waveforms

Read Cycle "

tre

ADDRESSES

X

tacc

= 1IN

tco

X

jL

é\\\_\\\\\\\\\\\\

Write Cycle 1 4 (R/W Controlled Write)

twe

ADDRESSES >Z

twe

twr

= DIy

Dour

BANNNW

\

b
7/

toow

. tos

Din

>i DATA STABLE %{
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ADDRESSES >§;
<t tur
w | = 17

Notes:
1. RMW 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 OF is high during a write cycle, the outputs are in a high impedance state during this period.
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Static RAM TC55257BPL/BFL/BSPL/BFTL/BTRL-85/10(LT)
Data Retention Characteristics (Ta = -20 ~ 70°C)
SYMBOL PARAMETER MIN. TYP. MAX. UNIT
Vpy | Data Retention Supply Voltage 2.0 - 5.5 \
I Standby Current Von =3.0V - - 50 A
an urren
obs2 y Vo = 5.5V - - 100 "
tcpr | Chip Deselect to Data Retention Mode 0 - - s
tr Recovery Time tac() - - .
Note (1): Read Cycle Time
CE Controlled Data Retention Mode
Voo \ DATA RETENTION MODE
45V —m === ——f———— ———— e e = -
)]
Viw === \ /
& Vpp-0.2V
tcor tr
GND

Note (2): If the Vy; of CE is 2.4V in operation, Ippg current flows during the period that the Vo 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/BFTL/BTRL-85L/10L(LT)

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
5mA/MHz (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 2uA 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 TC556257BPL 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 ~ 70°C so
it is suitable for use in low temperature applications.

The TC55257BPL is offered in a standard duai-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)
e |ow power dissipation:  27.5mW/MHz (typ.)
¢ Standby current: 2uA at Ta = 25°C (max.)

(forward type) (reverse type)

aa v HnAnAnRAnRar fanmnaARRAaNtn
* Single 5V power supply a2 02 W i 7 o 13
* Access time (max.) _ a7 E 3 A1
A6 U4 A8
TC55257BPL/BFL/BSPL/BFTL/BTRL AS E 5 ™
. T i aalls an
85L(LT) 10L(LT) s =
Access Time 85ns 100ns a2lls A10
Chip Enable Access Time 85ns 100ns a1 Q ce
8 a0 [ 1108
Output Enable Time 45ns 50ns o [ 1707
) — 1702 { 1708
e Power dowh feature: CE 1103 0 1105
¢ Data retention supply voltage: 2.0~55V GND q 14 1704 b8 1
¢ |Inputs and outputs TTL compatible it 13 mwmﬂ'
* Wide operating temperature: -20 ~ 70°C
e 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
A0 ~ A4 Address Inputs
RW Read/Write Control Input
OE Output Enable Input
CE Chip Enable Input
/01 ~ 1/O8 | Data Input/Output
Vbp Power (+5V)
GND Ground
PIN NO. 1 2 3 4 5 6 7 8 9 10 11 12 13 14
PINNAME | OE | Ayy | Ag | Ag | A3 |[BRW | Voo | A | A | Ar | As | As | Ay | Ag
PIN NO. 15 16 17 18 19 20 21 22 23 24 25 26 27 28
PIN NAME A, Ay Ay /O1 | /02 | VO3 | GND | /04 /105 1106 1107 /108 CE A
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TC55257BPL/BFL/BSPL/BFTL/BTRL-85L/10L(LT) Static RAM

Block Diagram

AS O - Al w
A6© o« o — .
A7S He = [ fow| ! MEMORY CELL
:gc e <[ |88 ™ ARRAY
A”g = IR i 512x32x16
A3o— :§°= 15 © ] (262144)
A140— hod =
|
— T
- .
oz 5] 2 SENSE AMP.
(-4 5
© z [ [ COLUMN ADDRESS
, o ] DECODER =
o b =
o < o | 1
P
> COLUMN ADDRESS
o < i 2 REGISTER =
11080 |
3 3 e a%a —
AR AR aRaR AP Al
{ o
sddidd &
AQ A1 A2 A3 A4A1Y0
e T D
seo—H
CE IS
CEo > CE
Operating Mode
PIN| % | o | Rw |vo1-108| POWER
MODE
Read L L H DOUT IDDO
Write L * L DIN IDDO
Output Deselect L H H High-Z lobo
Standby H * * High-Z IDDS
*HorL
Maximum Ratings
SYMBOL ITEM RATING UNIT
Vpp | Power Supply Voltage -03~7.0 Vv
Vin Input Voltage -0.3*~7.0 \
Vo |Input and Output Voltage -0.5" ~Vpp + 0.5 \
Pp Power Dissipation 1.0/0.8/0.6* W
TsoLper | 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  TC55257BPL/BFL/BSPL/BFTL/BTRL-85L/10L(LT)

DC Recommended Operating Conditions

SYMBOL PARAMETER MIN. | TYP. MAX. UNIT
Vpp | Power Supply Voltage 4.5 5.0 5.5
Vi | Input High Voltage 24 - | Vpp+03 v
ViL Input Low Voltage -0.3* - 0.6
Vpn | Data Retention Supply Voltage 20 - 55

* -3.0V with a pulse width of 50ns

DC Characteristics (Ta = -20 ~ 70°C, Vpp = 5V+10%)

SYMBOL PARAMETER TEST CONDITION MIN. | TYP. ;| MAX. | UNIT
L Input Leakage Current Vin=0~Vpp - - +1.0 pA
llo | Output Leakage Current S_E- = V'B gr\;WV = Vi or OF = Viy - - +1.0 | pA

ouT = DD
loH Output High Current Vou = 2.4V -1.0 - - mA
lo. | Output Low Current VoL = 0.4V 4.0 - - mA
CE-= ViL, toycle = 118 - 10 -
| R/W =Vpp - 0.2V,
boOot lout = OMA toycle = Min. cycle | - - 70
Other Input = V|H/V||_
Operating Current CE=0.2V toycle = 118 - 5 —- mA
R/W = Vpp - 0.2V,
Ippoz loyt = 0mA .
Other Input teycle = Min. cycle - - 60
=Vpp - 0.2V/0.2V
Iopst CE=Vy _ _ 3 mA
| Standby Current CE = Vpp- 0.2V Ta=-20 ~ 70°C - - 30 WA
DDs2 Vpp=2.0V~55V [Ta-25C _ _ 2
Capacitance* (Ta = 25°C, f = 1MHz)
SYMBOL PARAMETER TEST CONDITION MAX. | UNIT
Cin | Input Capacitance Vin= GND 10 F
Cout | Output Capacitance Vout = GND 10 P
*This parameter is periodically sampled and is not 100% tested.
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TC55257BPL/BFL/BSPL/BFTL/BTRL-85L/10L(LT) Static RAM

AC Characteristics (Ta = -20 ~ 70°C, Vpp = 5V+10%)

Read Cycle
TC55257BPL/BFL/BSPL/BFTL/BTRL
SYMBOL PARAMETER -85L(LT) -10L(LT) UNIT
MIN. MAX. MIN. MAX.
tre Read Cycle Time 85 - 100 -
tacc | Address Access Time - 85 - 100
tco | CE Access Time - 85 - 100
toe Output Enable to Output in Valid - 45 - - 50
tcoe | Chip Enabie (CE) to Output in Low-Z 5 - 5 - ns
toge | Output Enable to Output in Low-Z 0 - 0 -
top | Chip Enable (CE) to Output in High-Z - 30 - 50
topo | Output Enable to Output in High-Z - 30 - 40
toq | Output Data Hold Time 10 - 10 -
Write Cycle
TC55257BPL/BFL/BSPL/BFTL/BTRL
SYMBOL PARAMETER -85L(LT) -10L(LT) UNIT
MIN. MAX. MIN. MAX.
twe | 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
topw | R/W to Output in High-Z - 30 | - 50
toew | R/W to Output in Low-Z 0 - 0 -
tps 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 2.4V/0.6V
Output Timing Measurement Reference Levels 2.2V/0.8V
Output Load 1 TTL Gate and C, = 100pF
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Static RAM  TC55257BPL/BFL/BSPL/BFTL/BTRL-85L/10L(LT)

Timing Waveforms

Read Cycle ()

trC

ADDRESSES >E‘

tacg

o

1/

N

s

» IR

top I

toge

tcoe

Dour

OUTPUT DATA VALID

ADDRESSES >E

" e
AN

Din

é DATA STABLE &
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TC55257BPL/BFL/BSPL/BFTL/BTRL-85L/10L(LT) Static RAM

Write Cycle 2 ) (CE Controlled Write)
twe

-
ADDRESSES ><

ot L -
WD LMLIMIN L

§

<
3 M
Dour
| tow
Din DATA STABLE
Notes:

1. R/W 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  TC55257BPL/BFL/BSPL/BFTL/BTRL-85L/10L(LT)

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

SYMBOL PARAMETER MIN. | TYP. MAX. UNIT
Vpu | Data Retention Supply Voltage 2.0 - 5.5 \"
VpH = 3.0V - - 20
| Standby Current
DDS2 Y Vo = 5.5V - — m HA
tcor | Chip Deselect to Data Retention Mode 0 - -
us
tr Recovery Time tRe(1) - -

Note (1): Read Cycle Time

CE Controlled Data Retention Mode

v

oo \ DATA RETENTION MODE
4.sv - e = ean em e -— s e cww w Yms o = . e = - - o S = - emm e e o=

(2)
[«
Vop-0.2V
tcor tr

GND

Note (2): If the V}; of CE Is 2.4V in operation, Ippg; current flows during the period that the Vpp 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/BFTL/BTRL-85L/10L(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
5mA/MHz (typ.) and a minimum cycle time of 86ns.

When CE is a logical high, the device is placed in a low power standby mode in which the standby current is 2uA at room tem-
perature. The TC56257BPL 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 TC56257BPL 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)

¢ | ow power dissipation: 27.5mW/MHz (typ.) (forward type) (reverse type)

e Standby current: 2uA (max.) at Ta = 25°C
* Single g/V power supply A mex) : ata s Voo jﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬁﬂ.
azl2 RW 14 1 1 1
* Access time (max.) AT E 3 A3 T
TC55257BPL/BFL/BSPL/BFTL/BTRL :g E : :;
-85L(LV) -10L(LY) aals Al
a3y Ot
Access Time 85ns 100ns A2 E 8 A10
Chip Enable Access Time 85ns 100ns A1 3
Output Enable Time 45ns 50ns " 3‘3 d :; g:
« Power down feature: CE 1oz 1106
¢ Data retention supply voltage: 2.0~55V 'éS; :;gi
* Inputs and outputs TTL compatible b 28 -znm“mmff
* Package TC55257BPL  : DIP28-P-600
TC55257BFL : SOP28-P-450
TC552578BSPL  : DIP28-P-300B
TCB5257BFTL  : TSOP28-P
TC65257BTRL  : TSOP28-P-A
Pin Names
A0 ~ A4 Address Inputs
RW Read/Write Control Input
OE Output Enable Input
CE Chip Enable input
/01 ~ I/08 | Data Input/Output
Vpp Power (+5V)
GND Ground
PIN NO. 1 2 3 4 5 6 7 8 9 10 11 12 13 14
PINNAME | OE | Ay | Ag | Ag | A |RW | Vpp | Ay | A | A7 | Ag | A A4 Ag
PIN NO. 15 16 17 18 19 20 21 22 23 24 25 26 27 28
PIN NAME Ao Ay Ao /01 | 1/O2 | VO3 | GND | /04 /05 1106 1107 | 1/08 CE A1
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TC55257BPL/BFL/BSPL/BFTL/BTRL-85L/10L(LV) Static RAM

Block Diagram

A v
Agg : - L"‘ -0 Vpp
A v & “w 0 ) GND
A?Cc; Hee - | jee w | ! MEMORY CELL
fso—Hare 2|88 | ARRAY 6
N RS ES | si2x3zx1s
NET gxlEe | (262144) |
A130~ « =
—
, = Fo== 32 -]
o1 3 } B SENSE AMP.
-4
& z |- [ COLUMN ADDRESS
[ o 5 DECODER -1
v -4
< 8 1 |
% COLUMN ADDRESS &
Sx= REGISTER .
Y
1/08 3z
“Sr RRRRRs [
sdbddd &
AOA1A2A3ALAI0
a/w“"‘[FD—_,
Seo—H
CE N
CEo S CE
Operating Mode
, PN| & | o | rRw |101-1/08 | POWER
MODE - :
Read L L H DOUT IDDO
Write L * L DIN IDDO
Output Deselect L H H High-Z Ibpo
Standby H . . High-Z | Ipps
*HorL

Maximum Ratings

SYMBOL ITEM RATING UNIT
Vpp Power Supply Voltage -0.3~7.0 \'4
VN Input Voltage -0.3*~7.0 \
Viio | Input and Output Voltage -0.5* ~Vpp + 0.5 \"
Pp Power Dissipation 1.0/0.8/0.6™* w

TsoLper | Soldering Temperature * Time 260+ 10 °C * sec

Tstre | Storage Temperature : -55 ~ 150 °C
Topr | Operating Temperature 0~70 °C

* -8.0V 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 TC55257BPL/BFL/BSPL/BFTL/BTRL-85L/10L(LV)

DC Recommended Operating Conditions

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

* -3.0V with a pulse width of 50ns

DC Characteristics (Ta = 0 ~ 70°C, Vpp = 5V+10%)

SYMBOL PARAMETER TEST CONDITION MIN. | TYP. | MAX. | UNIT
L Input Leakage Current ViN=0~Vpp - - +1.0 uA
o |Output Leakage Current CE =V or R/W =V, _or O = Vi - - +1.0 | pA

Vour=0-~Vpp
lon | Output High Current Von =2.4V -1.0 - - mA
lov Output Low Current VoL=0.4V 4.0 - - mA
CE=V, teycle = 1HS - 10 -
| RW =V
poo! Other Input = VigViL | tg e = Min. cycle | - - 70
lOUT =0mA
Operating Current CE =02V toycle = 1S - 5 - mA
R/W = Vpp - 0.2V
lobo2 Other Input .
- VDD - 0.2V/0.2V tcycle = Min. cycle - - 60
lout = OMA
Ipps1 CE=Vy - _ 3 mA
| Standby Current CE =Vpp-0.2V Ta=0-~70°C - - 30 uA
bps2 Vpp=2.0V~55V |Tazo5C _ — 2
Capacitance* (Ta = 25°C, f = 1MHz)
SYMBOL PARAMETER * TEST CONDITION MAX. | UNIT
Cin Input Capacitance Vin=GND 10 F
Cout | Output Capacitance Vour = GND 10 P
*This parameter is periodically sampled and is not 100% tested.
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TC55257BPL/BFL/BSPL/BFTL/BTRL-85L/10L(LV) Static RAM

AC Characteristics (Ta =0 ~ 70°C, Vpp = 5V+10%)

Read Cycle
 TC55257BPL/BFL/BSPL/BFTL/BTRL
SYMBOL PARAMETER -85L(LV) -10L(LV) UNIT
MIN. MAX. MIN. MAX.
tac | 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 Outpdt Enable to Output in Low-Z 5 - 5 -
top | Chip Enable (CE) to Output in High-Z - 30 - 50
topo | Output Enable to Output in High-Z - 30 - 40
ton Output Data Hold Time 10 - 10 -
Write Cycle
. TC55257BPL/BFL/BSPL/BFTL/BTRL
SYMBOL PARAMETER -85L(LV) ~10L(LV) UNIT
MIN. MAX. MIN. MAX.
twe | Write'Cycle Time 85 - 100 -
twp | Write Puise Width 60 - 70 -
tcw | Chip Selection to-End of Write 65 - 90 -
tas Address Setup Time 0 - 0 -
twRr Write Recovery Time 5 - 5 - ns
topw | RW to Output in High-Z - 30 - 50
toew | B/W to Output in Low-Z 5 - 5 -
tps Data Setup Time . 40 - 40 -
toH 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 C| = 100pF
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Static RAM

TC55257BPL/BFL/BSPL/BFTL/BTRL-85L/10L(LV)

Timing Waveforms

Read Cycle ()

tre

ADDRESSES

A

R\

Dour

Jree——
too '
A ]
AN
tooo |

OUTPUT DATA VALID

UNKNOWN
Write Cycle 1 ¥ (R/W Controlled Write)
twe
]
v
ADDRESSES X
-~
tas twr
D twp
- £
RIW
AMbDIN N7
tew
|ﬁ tps 1 ton

Din

DATA STABLE
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TC55257BPL/BFL/BSPL/BFTL/BTRL-85L/10L(LV) Static RAM

Write Cycle 2 4} (CE Controlled Write)

ADDRESSES )g:‘ )4
sy | e
S MMM
(4 s

1. R/Wis 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.IfOEis high during a write cycle, the outputs are in a high impedance state during this period.
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Static RAM  TC55257BPL/BFL/BSPL/BFTL/BTRL-85L/10L(LV)

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

SYMBOL PARAMETER MIN. | TYP. MAX. UNIT
Vpy | Data Retention Supply Voltage 2.0 - 5.5 \Y
Ippse | Standby Current Vor =30V - - 20 nA
Vpy = 5.5V - - 30
tcor | Chip Deselect to Data Retention Mode 0 - -
tr Recovery Time tre(1) - - us

Note (1): Read Cycle Time

CE Controlled Data Retention Mode

v
o0 \ DATA RETENTION MODE

— e rm e e G e = — — o—

(2)

Viw ===

Vpp-0.2V
tcor

R

GND

Note (2): If the Vi of CE is 2.2V in operation, Ippg current flows during the period that the Vpp voltage is going down from 4.5V to 2.4V,
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TC55257BPL/BFL/BSPL/BFTL/BTRL-85L/10L(LV) Static RAM

3V Operation

DC Recommended Operating Conditions

SYMBOL PARAMETER MIN. TYP. MAX. . UNIT
Vpp | Power Supply Voltage 2.7 3.0 3.3
ViH Input High Voltage Vpp-0.2 - Vpp +0.3 \
Vi Input Low Voltage -0.3 - 0.2

DC Characteristics (Ta = 0 ~ 70°C, Vpp = 3V+10%)

*This parameter is periodically sampled and is not 100% tested.
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SYMBOL PARAMETER TEST CONDITION MIN. | TYP. UNIT
Iy Input Leakage Current Vin=0~Vpp - - +1.0 uA
CE =VjyorRW =V, _or
| Output Leakage Current : : - - +1.0 A
o P ¢ OE = Viy, Vour =0 ~ Vpp "
lox Output High Current Vou = Vpp - 0.2V -0.1 - - . mA
loL Output Low Current VoL =02V 0.1 - - mA
CE=0.2V Min. - - 20
) R/W = Vpp - 0.2V
Ippo2 | Operating Current lout = OMA teycle 1us _ B 5 mA
Other Inputs = Vpp - 0.2V/0.2V
| Standby Current TE = Vpp - 0.2V 18=0-70C | - i A
an urren = - 0.
DDS2 Y DD Ta< 25°C _ 1 > H
Capacitance* (Ta = 25°C, f = 1MHz)
SYMBOL PARAMETER TEST CONDITION MAX. | UNIT
Cin Input Capacitance Vin=GND 10 E
Cout [ Output Capacitance Voyut = GND 10 P




Static RAM  TC55257BPL/BFL/BSPL/BFTL/BTRL-85L/10L(LV)

3V Operation

DC Characteristics (Ta = 0 ~ 70°C, Vpp = 3V+10%)

Read Cycle
SYMBOL PARAMETER MIN. LMAX. UNIU
tac | 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
toge | Output Enable to Output in Low-Z 5 -
top | Chip Enable (CE) to Output in High-Z - 100
topo | Output Enable to Output in High-Z - 80
toq | 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
topw | RW to Output in High-Z - 100
toew | R/W to Output in Low-Z 5 -
tps Data Setup Time 90 -
tpH Data Hold Time 0 -
AC Test Conditions
Input Pulse Levels Vpp - 0.2Vv/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 C, = 100pF
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Static RAM

Notes
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TOSHIBA

"TC55257BP1/BF1/BSPI/BFT1/BTRI-10L

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
5mA/MHz (typ.) 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 2uA 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 TC55257BP! 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)
® | ow power dissipation:  27.5mW/MHz (typ.) (forward type) (reverse type)
e Standby current: 2uA at Ta = 25°C (max.)
 Single 5V power supply ata s Voo ﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂl _ﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂnﬂ_
. a2z W 14 1 1 14
® Access time (max.) ar Q3 A3
TC552578PY/BFI/BSPI/BFTI/BTRI-10L | A8 04 A8
asls A9
Access Time 100ns asls Al
Chip Enable 100ns all7 o
Access Time a20s A10
Output Enable Time 50ns a1 (0 3
— a0 [ 1/08
* Power down feature: CE 1701 1707
¢ Data retention supply voltage: 2.0~55V 1702 { 1106
* Wide operating temperature: -40 ~ 85°C o3 1105
* Inputs and outputs TTL compatible GND 1704 Ls 28 28 15
« Package TC85267BP  : DIP28-P-600 R
TC55257BFI : SOP28-P-450
TC55257BSPI  : DIP28-P-300B
TC55257BFTI  : TSOP28-P
TCB5257BTRI  : TSOP28-P-A
Pin Names
A0 ~A14 Address Inputs
RW Read/Write Control Input
OE Output Enable Input
CE Chip Enable Input
/01 ~ /O8 | Data Input/Output
Vbp Power (+5V)
GND Ground
PIN NO. 1 2 3 4 5 6 7 8 9 10 11 12 13 14
PINNAME | OE | Ay Ag Ag | Aig | RW | Vpp | As | A | Ay Ag As A, Az
PIN NO. 15 16 17 18 19 20 21 22 23 24 25 26 27 28
PIN NAME Ao Ay A /01 | /02 | /O3 | GND | 1/O4 | 1/O5 | /06 | /O7 | 1/O8 CE Ao
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TC55257BPI/BFI/BSPI/BFTI/BTRI-10L Static RAM

Block Diagram

T | —ov
Ag g “w “w o0
A v« Hw L——, -0 GND
A7 O— Ha | o w| MEMORY CELL
A8 O -~ w|lo ~i l‘
A9 0— S 2 (188 |™ ARRAY 16
A110- SO S| 512x32x16
RETS g§=Hg° ._'_J (262144) -
A“‘g (- 4 [- 4 -
| I
— Fo=- 37 ---]
o "
Vo1 3 B SENSE AMP.
-4
o - 1Y l
2 COLUMN ADDRESS
, o S DECODER nl
o < S T T
o =il % COLUMN ADDRESS
g x= REGISTER »i
1708 o=z
- W
il A ’*’\’JMVJL?L il
TTTTT
§688848 &
ADA1A2A3A4A10
RIW ‘*‘FD.____
SEo—H >
Ceo- > CE
Operating Mode
PIN| & | O | mRw |101-108 | POWER
MODE ‘
Read L L H DOUT IDDO
Write L * L D|N IDDO
Output Deselect L H H High-Z Ibbo
Standby H * * High-Z Iops
*HorL
Maximum Ratings
SYMBOL ITEM RATING UNIT
Vpbp Power Supply Voltage -03~7.0 \Y
Vin Input Voltage -0.3"~7.0 \'
Vio Input and Output Voltage -0.5* ~ Vpp + 0.5 \
Pp Power Dissipation 1.0/0.8/0.6™* w
TsoLper | Soldering Temperature « Time 26010 °C + sec
Tstrg | Storage Temperature -55 ~ 150 °C
Topr | Operating Temperature -40 ~ 85 °C

* -8.0V witha 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 TC55257BPI/BFI/BSPI/BFTI/BTRI-10L
DC Recommended Operating Conditions
SYMBOL PARAMETER MIN. | TYP. MAX. UNIT
Vpp | Power Supply Voltage 45 5.0 5.5
Vi [ Input High Voltage 24 - | Vpp+0.3 y
ViL Input Low Voltage -0.3* - 0.6
Vpy | Data Retention Supply Voltage 20 - 55
* -3.0V with a pulse width of 50ns
DC Characteristics (Ta = -40 ~ 85°C, Vpp = 5V+10%)
SYMBOL PARAMETER TEST CONDITION MIN. | TYP. | MAX. | UNIT
M Input Leakage Current VIN =0~ Vpp - - +1.0 A
CE=V|H or R'W =V|LOI'6E=V|H
| Output Leakage Current - - +1.0
Lo P 9 Vour=0~Vpp WA
loy | Output High Current Vo =24V -1.0 - - mA
lo. | Output Low Current VoL = 0.4V 4.0 - - mA
CE=Vy teyole = 1HS - 10 -
0 R/W =V
poot Other Input = Vip/ViL | t,,¢ = Min. cycle - - 70
IOUT =0mA
Operating Current CE=0.2V toycle = 1S - 5 - mA
R/W = Vpp - 0.2V
Ibpo2 Other Input )
- VDD - 0.2V/0.2V tcyc|e = Min. cycle - - 60
IOUT =0mA
Ippst CE= Vi - - 3 mA
| Standby Current CE=Vpp-0.2V Ta =-40 ~ 85°C - - 50 WA
Dbs2 Vpp=2.0V~55V [Ta-25C - Z 2
Capacitance* (Ta = 25°C, f = 1MHz2)
SYMBOL PARAMETER TEST CONDITION MAX. | UNIT
Cin | Input Capacitance Vin=GND 10 F
Cout | Output Capacitance Vout = GND 10 P
*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, Vpp = 5V+10%)

Read Cycle
TC55257BPI/BFI/BSPI/BFTI/BTRI-10L | UNIT
SYMBOL PARAMETER
MIN. MAX.
tre Read Cycle Time 100 -
tacc | Address Access Time - 100
tco | CE Access Time - 100
toe Output Enable to Output in Valid - 50
tcoe | Chip Enable (CE) to Output in Low-Z 5 - ns
toee | Output Enable to Output in Low-Z 0 -
top | Chip Enable (CE) to Output in High-Z - 50
topo | Output Enable to Output in High-Z - 40
ton Output Data Hold Time 10 -
Write Cycle
TC55257BPI/BFI/BSPI/BFTI/BTRI-10L | UNIT
SYMBOL PARAMETER
MiN. MAX.
twe Write Cycle Time 100 -
twp | Write Pulse Width 70 -
tcw | Chip Selection to End of Write 90 -
tas Address Setup Time 0 -
twRr Write Recovery Time 5 - ns
toow | R/W to Output in High-Z - 50
toew | RV to Output in Low-Z 0 -
tps 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 C,_ = 100pF
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Static RAM TC55257BPI/BFI/BSPI/BFTI/BTRI-10L

Timing Waveforms

ADDRESSES >§:

ADDRESSES >E:

Dout

| tos 1. toH

Din . DATA STABLE
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TC55257BPI/BFI/BSPI/BFTI/BTRI-10L Static RAM

Write Cycle 2 ¥ (CE Controlled Write)

ADDRESSES )g{ j
1&_1 , 1 twe -
- MmN
< A

1. R/W 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 TC55257BPI/BFI/BSPI/BFTI/BTRI-10L
Data Retention Characteristics (Ta = -40 ~ 85°C)
SYMBOL PARAMETER MIN. | TYP. MAX. UNIT

Vpn | Data Retention Supply Voltage 2.0 - 5.5 \
lpps2 | Standby Current Vok =30V - — 30 pA

i Vpy = 5.5V - - 50

tcor | Chip Deselect to Data Retention Mode 0 - -
tr Recovery Time tre() - - i

Note (1): Read Cycle Time

CE Controlied Data Retention Mode

45y == =———

Voo

\

DATA RETENTION MODE

\~

)

Vi ===

t;pL

)

_—

/

Vpp=~0.2V

GND

Note (2): If the Vj of CE is 2.4V in operation, Ipps1 current flows during the period that the Vg 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/CFTL/CTRL-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
5mA/MHz (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 2uA at room tem-
perature. The TC55257CPL has two control inputs. Chip enable (CE) allows for device selection and data retention control, while
an output enabie input (OF) 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 Pin Connection (Top View)
¢ Low power dissipation:  27.5mW/MHz (typ.) o 28 PIN DIP & SOP o 28 PIN TSOP
¢ Standby current: 100pA (max.) -

e Single 5V power supply (forward type) (reverse type)

Voo
e Access time (max.) ) RW ﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂ |]] [][u] m]] ]] ]ﬂ
TC55257CPL/CFL/CSPL/CFTL/CTRL :;3 na ! L 14
-70 -85 -10 A3
Access Time 70ns 85ns 100ns %;"
CE Access Time 70ns 85ns 100ns A0
OE Access Time 35ns 45ns 50ns |C/an
* Power down feature: CE o7
« Data retention supply voltage: 2.0 ~55V :;g;
* |nputs and outputs TTL compatible 1704
P o oren N I N
TC55257CSPL  : DIP28-P-300B -wmwmm
TC55257CFTL  : TSOP28-P
TC55257CTRL  : TSOP28-P-A
Pin Names
A0 ~ A14 Address Inputs
R/W Read/Write Control Input
OE Output Enable Input
CE Chip Enable Input
1/01 ~ 1/O8 | Data Input/Output
Vbp Power (+5V)
GND Ground
PIN NO. 1 2 3 4 5 6 7 8 9 10 1 12 13 14
PINNAME | OE | Ay | A | Ag | Aig | RW | Voo | Ag | Aa | A | Ag | As | As | Ag
PIN NO. 15 16 17 18 19 20 21 22 23 24 25 26 27 28
PINNAME | A, | A | Ay | O1 | 1102 [ 103 | GND | o4 | vo5 | 106 | 107 | vo8 | TE | Aso
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TC55257CPL/CFL/CSPL/CFTL/CTRL-70/85/10

Static RAM

Block Diagram

AS O “w “w
AB O VX 0
:gg e |lew| ! MEMORY CELL
a8 gilag |~ ARRAY
ang NI ki 512x64x8
A13C 8 ® -5 el (262144)
A14C hod x
—
— F--- 64 ---]
o-
1701 3 A SENSE AMP.
> =R
o z |- COLUMN ADDRESS
; © S DECODER
o < S I I
o | COLUMN ADDRESS
o= < v = REGISTER et
11080 il o
o
VO HWRn !;L A et~
TLTLTR
§48868 4
AQ A1 A2 A3 A4A10
e T O
=D
TE IS
CEo 1> CE
Operating Mode
PN| % | o | mw |uo1-v08 | POWER
MODE i
Read L L H DOUT 'DDO
Write L * L Din Ibpo
Output Deselect L H H High-Z Ibbo
Standby H * * High-Z Ibps
*HorL
Maximum Ratings
SYMBOL ITEM RATING UNIT
Vpp | Power Supply Voltage -0.3~7.0 \Y
ViN Input Voltage -0.3*~7.0 \
Vio Input and Output Voltage -0.5* ~Vpp + 0.5 \
Pp Power Dissipation 1.0/0.8/0.6™* W
TsoLper | Soldering Temperature « Time 260+ 10 °C » sec
TsTrRg | 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 TC55257CPL/CFL/CSPL/CFTL/CTRL-70/85/10

DC Recommended Operating Conditions

SYMBOL PARAMETER MIN. | TYP. MAX. UNIT
Vpp | Power Supply Voltage 45 5.0 55
ViH Input High Voltage 2.2 - Vpp + 0.3 y
ViL Input Low Voltage -0.3* - 0.8
Vpy | Data Retention Supply Voltage 2.0 - 55

*  -3.0V with a pulse width of 50ns

DC Characteristics (Ta = 0 ~ 70°C, Vpp = 5V+10%)

SYMBOL PARAMETER TEST CONDITION MIN. | TYP. | MAX. | UNIT
I Input Leakage Current ViN=0~Vpp - - +1.0 pA
E=V|H or R/W=V||_0I'6§=V|H
I Output Leakage Current - - +1.0
o P o Vour =0~ Vpp hA
loy | Output High Current Vo =24V -1.0 - - mA
loL Qutput Low Current VoL = 0.4V 4.0 - - mA
CE=V toycle = 118 - 10 -
| R/W = le
bo! Other Input = Vig/Vi | ¢ = Min.cycle | - = 70
lout = OMA
Operating Current CE=0.2V toyole = 1S - 5 - mA
R/W = Vpp - 0.2V
Ibpo2 Other Input .
=Vpp-0.2V/0.2V | loycle=Min.cycle | — | - | 60
IOUT =0mA
Iopst CE=Vjy Z _ 3 mA
| Standby Current CE =Vpp-0.2V Ta=0~70°C - - 100 uA
DDS2 Vpp=2.0V~55V  [Ta-05C Z > _
Capacitance* (Ta = 25°C, f = 1MHz)
SYMBOL PARAMETER TEST CONDITION MAX. | UNIT
Cin | Input Capacitance Vin=GND 10 F
Cout | Output Capacitance Vout = GND 10 P
*This parameter is periodically sampled and is not 100% tested.
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TC55257CPL/CFL/CSPL/CFTL/CTRL-70/85/10

Static RAM

AC Characteristics (Ta =0 ~ 70°C, Vpp = 5V£10%)

Read Cycle
TC55257CPL/CFL/CSPL/CFTL/CTRL
SYMBOL PARAMETER -10 -85 -10 UNIT
MIN. MAX. MIN. MAX. MIN. MAX.
tre 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
toce | Output Enable to Output in Low-Z 5 - 5 - 5 -
top | Chip Enable (CE) to Output in High-Z - 25 - 30 - 50
topo | Output Enable to Output in High-Z - 25 - 30 - 40
ton | Output Data Hold Time 10 - 10 - 10 -
Write Cycle
TG55257CPL/CFL/CSPL/CFTL/CTRL
SYMBOL PARAMETER -70 -85 -10 UNIT
MIN. MAX. MIN. MAX. MIN. MAX.
twe | 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 | R/W to Output in High-Z - 25 - 30 - 50
toew | R/W to Outputin Low-Z 5 - 5 - 5 -
tps 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 C_ = 100pF
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Static RAM

TC55257CPL/CFL/CSPL/CFTL/CTRL-70/85/10

Timing Waveforms

Read Cycle ("
tac
ADDRESSES ><
| tacg tow
TE
QMMM
_ too .
o AT
l tooo
tcog _
Dour OUTPUT DATA VALID
UNKNOWN
Write Cycle 1 4} (R/W Controlled Write)
twc
ADDRESSES >< ><
tas twr
D twe
RW & /
tew
& \ \m\
toow | | Joe
Dour (2) (3)
tos ton |

Din

DATA STABLE
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TC55257CPL/CFL/CSPL/CFTL/CTRL-70/85/10 Static RAM

Write Cycle 2 ) (CE Controlled Write)

o e

= AN\ /[
' ch* || toow

Dout

tps ton |

DATA STABLE %

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

Din

Notes:
1. RMW is high for read cycles.

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.

5. The I/O may be in the 0utput state during this time; therefore input signals of opposite phase must not be applied.
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Static RAM TC55257CPL/CFL/CSPL/CFTL/CTRL-70/85/10

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

SYMBOL PARAMETER MIN. | TYP. MAX. UNIT
VpH Data Retention Supply Voltage 2.0 - 5.5 \
I Standby Current Vo =30V — - 50 uA
pps2 y Vpp = 5.5V - - 100
tcpr | Chip Deselect to Data Retention Mode 0 - - ns
tr Recovery Time tRe(1) - -

Note (1): Read Cycle Time

CE Controlled Data Retention Mode

v

oo \J DATA RETENTION MODE
45Y == ———— R | vtttk

(2)
Vi —==— \
@ Vpp=-0.2V
tcpr - tr

GND

Note (2): If the V of CE is 2.2V in operation, Ippsy current flows during the period that the Vpp 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/CFTL/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
5mA/MHz (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 2uA 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 (OF) 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 Pin Connection (Top View)

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

e Standby current:

2uA (max.) at Ta = 25°C

o 28 PIN DIP & SOP

o 28 PIN TSOP

* Single 5Y power supply aia s v ( forward type) (reverse type)
® Access time (max.) a2 a/Dv?/ _ﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂ_ _ﬂﬂﬂﬂﬂﬂﬂﬂﬂ.ﬂﬂﬂm
TC55257CPL/CFL/CSPL/CFTL/CTRL arflls A3 ha 1 1 14
as(a A8
-70L -85L 0L asOs 9
Access Time 70ns 85ns 100ns Ad E 6 Al
CE Access Time 70ns 85ns 100ns :i i : :150
OE Access Time 35ns 45ns 50ns a1 (] I3
p— a0 1108
* Power down feature: CE 1101 [ 1107
¢ Data retention supply voltage: 2.0~55V 1102 [ 1/06
* Inputs and outputs TTL compatible 1703 1708
* Package TC55257CPL  : DIP28-P-600 Gno fros
TCB5257CFL  : SOP28-P-450 is 28 29 19
TC55267CSPL  : DIP28-P-300B T TOTINTOOIO0eT
TC55257CFTL  : TSOP28-P
TC55257CTRL : TSOP28-P-A
Pin Names
A0 ~ A14 Address Inputs
RW Read/Write Control Input
OE Output Enable Input
CE Chip Enable Input
/01~ 1/O8 | Data Input/Output
Vpp Power (+5V)
GND Ground
PIN NO. A 2 3 4 5 6 7 8 9 10 11 12 13 14
PINNAME | OF | Ay | Ay | Ag | Az | RW | Vpp | A | A | A | As | As | As | Ag
PIN NO. 15 16 17 18 19 20 21 22 23 24 25 26 27 28
PIN NAME A, Ay Ag 1/01 | 1/02 | VO3 | GND | 1/04 /05 1106 1107 /08 CE Ao
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TC55257CPL/CFL/CSPL/CFTL/CTRL-70L/85L/10L  Static RAM

Block Diagram

[ T
ASC “w “
Ap O~ D3 o 1) Pt
b e |fewl ! MEMORY CELL
A8C cw|loQ|n
A9O c-|lao |2 ARRAY
A:;g SO ED S12x64x8
A 1]
REPS g L] (262142)
A14C b i
|
— F=—— 62 -—]
1701 3 2 SENSE AMP.
o~ & y r,
o z COLUMN ADDRESS
, © S DECODER
2 < = '
-
- COLUMN ADDRESS
o— < |ix = REGISTER
1/08 0= ° gy
v 3 = M st
N n ql ARa®a
TTTTTT
IR E
AQ A1 A2 A3 AGAT0
S
Geo—H_
CE IS
CEo 1> CE
Operating Mode
PN\ @ | o | rRw |vo1-1/08 | POWER
MODE
Read L L H DOUT IDDO
Write L * L DIN IDDO
Output Deselect ‘L H H High-Z Ibpo
Standby H * * High-Z lobs
*HorlL
Maximum Ratings
SYMBOL ITEM RATING UNIT
Vpp | Power Supply Voltage -03~7.0 \
Vin Input Voltage -0.3*~7.0 \
Viyo | Input and Output Voltage -0.5* ~ Vpp + 0.5 \
Pp Power Dissipation 1.0/0.8/0.6** w
TsoLper | Soldering Temperature ¢ Time 260+ 10 °C * sec
Tstrg | Storage Temperature -55 ~ 150 °C
Topr | Operating Temperature ' 0~70 : °C

* -8.0V 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  TC55257CPL/CFL/CSPL/CFTL/CTRL-70L/85L/10L

DC Recommended Operating Conditions

SYMBOL PARAMETER MIN. | TYP. MAX. UNIT
Vbp Power Supply Voltage 4.5 5.0 5.5
ViH Input High Voltage 2.2 - Vpp +0.3 Vv
Vi Input Low Voltage -0.3* - 0.8
Vpy | Data Retention Supply Voltage 2.0 - 5.5

*  -8.0V with a pulse width of 50ns

DC Characteristics (Ta = 0 ~ 70°C, Vpp = 5V+10%)

SYMBOL PARAMETER TEST CONDITION MIN. | TYP. [ MAX. | UNIT
I Input Leakage Current ViN=0~Vpp - - +1.0 pA
6E=V|H or R'W =V|L0r6E_= Vin
! Output Leakage Current - - +1.0 A
LO p g VOUT =0~ VDD M
loy | Output High Current Vou = 2.4V -1.0 - - mA
loL Output Low Current VoL =0.4V 4.0 - - mA
CE=V toycle = 1US - 10 -
lppor AN = ViK
Other Input = Vip/Vi | 1,0\ = Min. cycle - - 70
loyt = 0mA
Operating Current CE=0.2Vv toyole = 118 - 5 - mA
R/W =Vpp - 0.2V
Ibpo2 Other Input )
=Vpp-0.2v/0.2V | leycle =Min. cycle | - - 60
IOUT =0mA
|DDSI . CE= VlH - - 3 mA
Standby Current CE = Vpp - 0.2V Ta=0~70°C - - 20
lops2 Vpp = 2.0V ~ 5.5V — 050 wA
DD = &- - Ta=25°C - - 2
Capacitance* (Ta = 25°C, f = 1MHz)
SYMBOL PARAMETER TEST CONDITION MAX. | UNIT
Cin Input Capacitance Vin = GND 10 E
Cout | Output Capacitance Vout = GND 10 P

*This parameter is periodically sampled and is not 100% tested.
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TC55257CPL/CFL/CSPL/CFTL/CTRL-70L/85L/10L  Static RAM

AC Characteristics (Ta = 0 ~ 70°C, Vpp = 5V+10%)

Read Cycle
TC55257CPL/CFL/CSPL/CFTL/CTRL
SYMBOL PARAMETER -70L -85L -10L UNIT
MIN. MAX. MIN. MAX. MIN. MAX.
tre 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
toge | Output Enable to Output in Low-Z 5 - 5 - 5 -
ton Chip Enable (CE) to Output in High-Z - 25 - 30 - 50
topo | Output Enable to Output in High-Z - 25 - 30 - 40
ton | Output Data Hold Time 10 - 10 - 10 -
Write Cycle
T€55257CPL/CFL/CSPL/CFTL/CTRL
SYMBOL PARAMETER -70L -85L -10L UNIT
MIN. MAX. MIN. MAX. MIN. MAX.
twe | 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
topw | R/W to Output in High-Z - 25 - 30 - 50
toew | R/W to Outputin Low-Z 5 - 5 - 5 -
tps 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
OQutput Load 1 TTL Gate and C__ = 100pF
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Static RAM TC55257CPL/CFL/CSPL/CFTL/CTRL-70L/85L/10L

Timing Waveforms

ADDRESSES _ X
‘ low
N N— QMMM

Write Cycle 1 @ (R/W Controlled Write)

twe

ADDRESSES

twe

twr

MU

S\

tew

AN

toow

Dour

Din

PRELIMINARY

toe

tos

DATA STABLE
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TC55257CPL/CFL/CSPL/CFTL/CTRL-70L/85L/10L  Static RAM

Write Cycle 2 ¥ (CE Controlled Write)

B twc
ADDRESSES >Q ><
tas twr
o twe o
RIW \
A N\ Z
tew
« MO /
RO
tcoe ] toow
Dour
tps ton |
Din DATA STABLE
Notes:

1. R/W 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.

5. The I/0 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 TC55257CPL/CFL/CSPL/CFTL/CTRL-70L/85L/10L

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

SYMBOL PARAMETER MIN. | TYP. MAX. UNIT
Vph Data Retention Supply Voltage 2.0 - 5.5 \
Vpy = 3.0V - - 10*
| Standby Current
DDS2 y Vo= 55V — - 20 HA
tcpr | Chip Deselect to Data Retention Mode 0 - -
ns
R Recovery Time tc() - -

Note (1): Read Cycle Time

CE Controlled Data Retention Mode

Voo

*2uA (max.) Ta = 0 ~ 40°C

DATA RETENTION MODE

(2)

—— . - — —an m— —— — e dm. —

Vi ==

tcor

__—

Vop-0.2V

g

GND

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

Notes
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TOSHIBA

TC55257CP1/CF1/CSPI/CFT1/CTRI-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 technigues provide both high speed and low power features with an operating current of
5mA/MHz (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 2uA at room tem-
perature. The TC55257CP! has two control inputs. Chip enable ( (CB allows for device selection and data retention control, while an
output enable input (OF) 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 TC55257CP! 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.)
« Standboy current: 200pA (max.) o 28 PIN DIP & SOP o 28 PIN TSOP
* Single 5V power supply aels v (forward type) (reverse type)
* Access time (max.) a202 wov?/ G Qo
TC55257CPI/CFI/CSPI/CFTI/CTR! a7(s3 A13 fia 1 1 14
asa A8
-85 -10 asls A9
Access Time 85ns 100ns as Qs Al
o a3lls OE
CE Access Time 85ns 100ns a2 (s Al0
OE Access Time 45ns 50ns a1 s 3
— a0 (] 1708
* Power down feature: CE 1101 E 1107
* Data retention supply voltage: 2.0~55V 1702 1706
* Inputs and outputs TTL compatible 1703 1108
) . ano 1708
* Wide operating temperature: -40 ~ 85°C

e Package TC55257CPI : DIP28-P-600 s 28 28 15
TC55257CSPI : DIP28-P-300B

TC55257CFTI : TSOP28-P

. TC55257CTRI : TSOP28-P-A
Pin Names

AD ~A14 Address Inputs

RW Read/Write Control Input
OE Output Enable Input
CE Chip Enable Input
/01 ~ 1/08 | Data Input/Output
Vop Power (+5V)
GND Ground
PIN NO. 1 2 3 4 5 6 7 8 9 10 11 12 13 14
PIN NAME OE Ay Ag Ag Az | RW | Vpp | Aqg A Az Ag Ag Ay Az
PIN NO. 15 16 17 18 19 20 21 22 23 24 25 26 27 28
PIN NAME Ay Ay Ag ¥O1 | VO2 | VO3 | GND | /04 | /05 | 1/O6 | O7 | /08 | CE A
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TC55257CPI/CFI/CSPI/CFTI/CTRI-85/10

Static RAM

Block Diagram

I .
AS g w w oo
A6 R u P —-—0 GNO
:;Ch He = |2 & ' MEMORY CELL
A9 O—1- 821188 ™ ARRAY 81
A110— SR INA R 512x64x8
A129- S « g al |}
A130 - a1 == (262144)
A130 x x
— | SR TRTE
11010 -
o A SENSE AMP.
\ ]
o 'é ' COLUMN ADDRESS
g 2 DECODER
v 4
< o 1 1
=l % COLUMN ADDRESS
g 5 < REGISTER
w
1708 oz
: 3 - 28 a % et
\ T \
i
§68888
AQ A1 A2 A3 A4A10
a/w*'[_‘l}___,‘
Seo—H
CEo— > ce
Operating Mode
PN\ % | o | mw |vo1-108 | POWER
MODE
Read L L H DOUT IDDO
Write L * L DIN IDDO
Output Deselect L H H High-Z Ibbo
Standby H * * High-Z IDDS
*HorlL
Maximum Ratings
SYMBOL ITEM RATING UNIT
Vpp | Power Supply Voltage -0.3~7.0 \Y
ViN Input Voltage -0.3*~7.0 \
Vio Input and Output Voltage -0.5* ~Vpp + 0.5 \
Pp Power Dissipation 1.0/0.8/0.6** W
TsoLper | Soldering Temperature * Time 26010 °C e 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

TOSHIBA AMERICA ELECTRONIC COMPONENTS, INC.

A-68

PRELIMINARY



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

DC Recommended Operating Conditions

SYMBOL PARAMETER MIN. | TYP. MAX. UNIT
Vpp Power Supply Voltage 4.5 5.0 5.5
ViH Input High Voltage 24 - Vpp +0.3 v
Vi Input Low Voltage -0.3* - 0.6
Vpy | Data Retention Supply Voltage 2.0 - 5.5

* -3.0V with a pulse width of 50ns

DC Characteristics (Ta = -40 ~ 85°C, Vpp = 5V+£10%)

SYMBOL PARAMETER TEST CONDITION MIN. | TYP. | MAX. | UNIT
I Input Leakage Current Vin=0~Vpp - - +1.0 HA
llo | Output Leakage Current CE=Vigor R/W =V, or OE =Viy - - +1.0 pA

Vour=0-~Vpp
loy | Output High Current Vou = 2.4V -1.0 - - mA
lo. | Output Low Current VoL = 0.4V 4.0 - N mA
CE= VlL tcyde =1us - 10 -
[ R/W =Vy
ppOo1 Other Input = Vip/Vi | to, e = Min. cycle - - 70
IOUT =0mA
Operating Current CE =0.2V toycle = 118 - 5 - mA
R/W = Vpp - 0.2V
Ipboz Other Input ‘
— VDD - 0.2V/0.2V tcycle = Min. CyCle - - 60
IOUT =0mA
lops1 ‘ CE=Viy _ Z 3 mA
Standby Current CE=Vpp-02V Ta =-40 ~ 85°C - - 200
lops2 Vpp = 2.0V ~ 5.5V B hA
DD = 4 - Ta =25°C - 2 -
Capacitance* (Ta = 25°C, f = 1MHz)
SYMBOL PARAMETER TEST CONDITION MAX. | UNIT
Cin Input Capacitance Vin=GND 10 E
Cout | Output Capacitance Vout = GND 10 P
*This parameter is periodically sampled and is not 100% tested.
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TC55257CPI/CFI/CSPI/CFTI/CTRI-85/10

Static RAM

AC Characteristics (Ta = -40 ~ 85°C, Vpp = 5V£10%)

Read Cycle
TC55257CPI/CFI/CSPI/CFTI/CTRI
SYMBOL PARAMETER -85 -10 UNIT
MIN. MAX. MIN. MAX.
tre Read Cycle Time 85 - 100 -
tacc | Address Access Time - 85 - 100
tco | CE Access Time - 85 - 100
toe Output Enable to Output in Valid - 45 - 50
tcoe | Chip Enabie (CE) to Output in Low-Z 5 - 5 - ns
toge | Output Enable to Output in Low-Z 0 - 0 -
top | Chip Enable (CE) to Output in High-Z - 30 - 50
topo | Output Ehable to Output in High-Z - 30 - 40
toq | Output Data Hold Time 10 - 10 -
Write Cycle
TC55257CPY/GFI/CSPI/CFTI/CTRI
SYMBOL PARAMETER -85 -10 UNIT
MIN. MAX. MIN. MAX.
twe | Write Cycle Time 85 - 100 -
twe 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 0 - 0 -
tps 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 C; = 100pF
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Static RAM

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

Timing Waveforms

Read Cycle ()
ADDRESSES )(
< tacc Jlow
N N
. - top
‘toesr 5 tooo
Dour i OUTPUT DATA VALID

UNKNOWN

Write Cycle 1 (R/W Controlled Write)

ADDRESSES ><

tas twr
- | twe B
N v
RIW \\\
/)
tew
CE
toew
Dour
Oin
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TC55257CPI/CFI/CSPI/CFTI/CTRI-85/10 Static RAM

Write Cycle 2 ) (CE Controlied Write)

- twc o
ADDRESSES >( 3(
s, . — R |
w \ ;2
€ tcw I
& NN A
t:coz
Dour
ton
Oin DATA STABLE
Notes:

1. R/W is high for read cycles.

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

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

4. 1fCEis high during a write cycle, the outputs are in a high impedance state during this period.

5. The I/0O 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-85/10

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

SYMBOL PARAMETER MIN. TYP. MAX. UNIT
Vpy | Data Retention Supply Voltage 2.0 - 55 \
| Standby Current Vor =30V - - 100 A
an urren
oDs2 y , Von = 5.5V Z _ 200 | "
tcpr | Chip Deselect to Data Retention Mode 0 - -
ns
tr | Recovery Time taey |~ -
Note (1): Read Cycle Time
CE Controlled Data Retention Mode
V|
°o \ DATA RETENTION MODE

45V = = e —— — - - — — e - - —— e - o e o ——— -—— - - - —— - - —

2)

(2)
Vpp-0.2V
tcor -~ oo -0 tr I\——

Note (2): If the Vyy; of CE is 2.4V in operation, Ippg1 current flows during the period that the Vpp voitage is going down from 4.5V to 2.6V.

_—

GND
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Static RAM

Notes

A-74 TOSHIBA AMERICA ELECTRONIC COMPONENTS, INC. PRELIMINARY



TOSHIBA

TC55257CP1/CFl/CSPl/CFI1/CTIRI-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
5mA/MHz (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 2uA 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 (OF) provides fast memory access. The TC55257CP! 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 TC55257CP! 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).

Pin Connection (Top View)
o 28 PIN DIP & SOP

Features
* | ow power dissipation:
e Standby current:

27.5mW/MHz (typ.)

o 28 PIN TSOP
2uA (max.) at Ta = 25°C =

* Single 5V power supply Voo ( forward type) (reverse type)
® Access time (max.) RW _ﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂm ,ﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬁ_
T€55257CPI/CFI/CSPI/CFTI/CTRI :;3 14 ! ! 4
-85L -10L A9
Access Time 85ns 100ns '3%'
CE Access Time 85ns 100ns A10
OE Access Time 45ns 50ns CE
— 1108
® Power down feature: CE 107
¢ Data retention supply voltage: 2.0~55V 1106
* Inputs and outputs TTL compatible ::g:
* Wide operating temperature: -40 ~ 85°C
« Package TCB5257CPI - DIP28-P-600 3 28 2 At
TC55257CFI . SOP28-P-450
TC85257CSPI  : DIP28-P-300B
TC55257CFTI  : TSOP28-P
R TC85257CTRI  : TSOP28-P-A
Pin Names
A0 ~A14 Address Inputs
R/W Read/Write Control Input
OE Output Enable Input
CE Chip Enable input
/01 ~ /08 | Data Input/Output
Voo Power (+5V)
GND Ground
PIN NO. 1 2 3 4 5 6 7 8 9 10 11 12 13 14
PINNAME | OE | Ay | Ay | Ag | Az [ RW | Voo | A | A | A As | As A, As
PIN NO. 15 16 17 18 19 20 21 22 23 24 25 26 27 28
PIN NAME A, Ay Ay /01 | /02 | I/O3 | GND | 1/04 /105 1106 /07 1108 CE Asp
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TC55257CPI/CFI/CSPI/CFTI/CTRI-85L/10L

Static RAM

Block Diagram

AS O—— = VY w
A§ O~ Ho s Mo e [T
AT He - || &| || MemoRycew
A8 awnllo 8 ~
A9 a=|lad |3 ARRAY
AN e—HIHLD |2 |~ 512x64x8
:}gc :3¢ _3" - (262144)
A140 < x
 E—— Te= 64 =-<
1ot ' et i
o é ~F" SENSE AMP.
1*, Y
o z COLUMN ADORESS
¢ S DECODER
o- N 8 I T
pt <|| 2
- < " COLUMN ADDRESS
o- Slx= REGISTER
w
1708 3 z
“U[ BRarey
IR R I
A0 A1.A2 A3 A4A10
RIW °—L—_D.____
seo—H >
Te N
CEo- 1> CE
Operating Mode
PIN| = ==
MODE CE OE RW | 1/01~1/08 | POWER
Read L L H DOUT IDDO
Write. L * L Din Ibpo
Output Deselect L H H High-Z Ibpo
Standby H * E High-Z Iops
*HorlL
Maximum Ratings
SYmsoL ITEM RATING UNIT
Vbp Power Supply Voltage -03~7.0 Vv
Vin Input Voitage -0.3"~7.0 \
Vo | Input and Output Voltage -0.5* ~Vpp + 0.5 \
Pp Power Dissipation 1.0/0.8/0.6** w
TsoLper | Soldering Temperature * Time 260+ 10 °Cesec
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/CSPY/CFTI/CTRI-85L/10L

DC Recommended Operating Conditions

SYMBOL PARAMETER MIN. | TYP. MAX. UNIT
Vpp | Power Supply Voltage 4.5 5.0 5.5
Vin Input High Voltage 2.4 - Vpp + 0.3 y
ViL Input Low Voltage -0.3* - 0.6
Vpy | Data Retention Supply Voltage 2.0 - 5.5

*  -3.0V with a pulse width of 50ns

DC Characteristics (Ta = -40 ~ 85°C, Vpp = 5V£10%)

SYMBOL PARAMETER TEST CONDITION MIN. | TYP. | MAX. | UNIT
Iy Input Leakage Current Vin=0~Vpp : - - +1.0 pA
Lo | Output Leakage Current CE =V or AW =V, or OF = Vi - - +10 | pA

Vour =9~ Vop
lon | Output High Current Voy =2.4V -1.0 - - mA
lop | Output Low Current VoL =0.4V 4.0 - - mA
g_/lf; v\,/L toycle = 118 - 10 -
| =ViH
poot Other Input = Vip/Vi_ | to, e = Min. cycle - - 70
loyt = OmA
Operating Current CE =02V toycle = 11S - 5 - mA
RW = Vpp - 0.2V
Ippo2 Other Input )
- VDD - 0.2V/0.2V tcycle = Min. cycle - - 60
IOUT =0mA
lops1 CE=Vy _ - 3 mA
| Standby Current CE=Vpp-0.2V Ta =-40 ~ 85°C - - 30 A
DDS2 Vpp =20V ~55V [Taz25C _ _ 2 b
Capacitance* (Ta = 25°C, f = 1MHz)

SYMBOL PARAMETER TEST CONDITION MAX. | UNIT

Cin Input Capacitance Vin = GND 10 F
Cour | Output Capacitance Vout = GND 10 P

*This parameter is periodically sampled and is not 100% tested.
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TC55257CPI/CFI/CSPI/CFTI/CTRI-85L/10L

Static RAM

AC Characteristics (Ta = -40 ~ 85°C, Vpp = 5V£10%)

Read Cycle
TC55257CPI/CFI/CSPI/CFTI/CTRI
SYMBOL PARAMETER -85L -10L UNIT
, MIN. | MAX. | MIN. | MAX. '
tre Read Cycle Time 85 - 100 -
tacc | Address Access Time - 85 - 100
tco | CE Access Time - 85 - 100
toe Output Enable to Output in Valid - 45 .- 50
tcoe | Chip Enable (CE) to Output in Low-Z 5 - 5 - ns
toee | Output Enable to Output in Low-Z 0 - 0 -
top | Chip Enable (CE) to Output in High-Z - 30 - 50
topo | Output Enable to Output in High-Z - 30 - 40
ton 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 -
twr Write Recovery Time - 5 - ns
toow | R’W to Output in High-Z - 30 - 50
toew | R/W to Output in Low-Z 0 ~ 0 -
tbs Data Setup Time 40 = 40 -
ton 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 C| = 100pF
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Static RAM TC55257CPI/CFI/CSPI/CFTI/CTRI-85L/10L

Timing Waveforms

Read Cycle (1

¢

! top

tooo

|

!

OUTPUT DATA VALID

UNKNOWN

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

ADDRESSES )( ‘ )( ,

X = /
i /
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TC55257CPI/CFI/CSPI/CFTI/CTRI-85L/10L Static RAM
Write Cycle 2 ¥ (CE Controlled Write)
twc
ADDRESSES )(
{das . tw
twe R
R/W
tew
TE 4
/
Dour
tps ton |
Din DATA STABLE
Notes:

1. R/W 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. I 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/CSPYCFTI/CTRI-85L/10L
Data Retention Characteristics (Ta = -40 ~ 85°C)
SYMBOL PARAMETER MIN. | TYP. MAX. UNIT
Vpy | Data Retention Supply Voltage 2.0 - 5.5 \
! Standby Current Von =30V - - 157 uA
an: urren
DDS2 y VDH = 55V - - 30
tcor | Chip Deselect to Data Retention Mode 0 - -
ns
tr Recovery Time tac(r) - -
Note (1): Read Cycle Time *2uA (max.) Ta = 0 ~ 40°C
CE Controlled Data Retention Mode
\
oo \ DATA RETENTION MODE
\
R il el || ol bk At
(2) (2)
\ /
G \" 0.2v
tepR pom™ ta .
GND

Note (2): If the Vi of CE Is 2.4V in operation, Ippg current flows during the period that the Vg voltage is going down from 4.5V to 2.6V.
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TOSHIBA

TC551001APL/AFL/AFTL/ATRI-70/85/10(LT)

SILICON GATE CMOS
131,072 WORD x 8 BIT STATIC RAM

Description

The TC551001APL 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 5SmA/MHz (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 2uA typically. The TC551001APL has three control inputs. Chip enable inputs
(CE1, CE2) allow for device selection and data retention control, while an output enable input (OF) provides fast memory access.
The TC551001APL is suitable for use in microprocessor systems where high speed, low power, and battery backup are required.
The TC551001APL-(LT) has an operating temperature range of -20 ~ 70°C so it is suitable for use in low temperature applications.

The TC551001APL is offered in a standard dual-in-line 32-pin plastic package, a small outline plastic package, and a thin smaill
outline plastic package (forward type, reverse type).

Features Pin Connection (Top View)
¢ |ow power dissipation: 27.5mW/MHz (typ.) o 32 PIN DIP & SOP o 32 PIN TSOP
t: 100 .
: :::nlzbgvcugvevzr I WA (max.) NC[] 4 ~ 320 vpp (forward type) (reverse type)
9ie SV POWer supply a6 2 310 AlS
* Access time (max.) A1l 3 303 ce2 [is 1 1 16
TC551001APL/AFL/AFTL/ATRL A120] 4 290 rRW
AarQgs 281 A13
-70(LT) -85(LT) -10(LT) A6 O 6 2711 A8
Accsss Time_ 70ns | 85ns | 100ns :2 E Z; ggg 391
CE1 Access Time 70ns 85ns 100ns A3l o 2417 OF
CE2 Access Time 70ns 85ns 100ns A2 O1o 233 A10
OE Access Time 35ns 45ns 50ns A1 On 227 TE1
~ p— A0 012 21001708
« Power down feature: CET, CE2 o113 2000 1107
e Data retention supply voltage: 2.0~55V :;ggE :g :gg :;gg
i i : 20 ~ 70° 17 32| |32 17]
¢ Wide operating temperature: . 20 ~ 70°C enod 16 1781704 Wﬂuﬂumumw_ WWWMW
¢ |nputs and outputs TTL compatible
* Package TC551001APL  : DIP32-P-600
TC551001AFL  : SOP32-P-525
TC551001AFTL : TSOP32-P-0820
. TC551001ATRL : TSOP32-P-0820A
Pin Names
A0 ~ A16 | Address Inputs
R/W Read/Write Control Input
OE Output Enable Input
CET, CE2 | Chip Enable Inputs
/01 ~ 1/08 | Data Input/Output
Vpop Power (+5V)
GND Ground
NC No Connection
PIN NO. 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
PINNAME | Ayy | Ag | Ag | Az | RW | CE2 | A | Vop | NC | Ag | A | A | A | As | A5 | A,
PIN NO. 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32
PINNAME | A; | A, | A; | Ag | ¥O1 | VO2 | /O3 | GND | /04 | VO5 | /OB | 1/O7 | 108 | TET | Ayq | OE
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TC551001APL/AFL/AFTL/ATRL-70/85/10(LT) Static RAM

Block Diagram

CE
¥ ¥ [/ o
ﬁgo_ w v w VDD
O HY HY H ——o GND
A9 O—d ce|le MEMORY CELL
Al10—p owllox
Al20—{ax 2: Qw ARRAY
ﬁ}go—“: p N 512x64x32
AldEs 2B (1048576)
Alpo——ix=> oo [~}
L I
1701 < B SENSE AMP.
o 2 A COLUMN ADDRESS
DECODER
§ P S 1 ]
S <3| %| [COLUMN ADDRESS
OV [|xa GIST
/08 ot _REGISTER T
T 2| [COLUMN ADDRESS
BUFFER f
§484880 L
AD A1 A2 A3 A4 AS A6 A0

O =D
RW =
) | > CE
CE2

Operating Mode

MODE PIN| ©&1 | ce2 | OF | RW | 1/01-1/08 | POWER
Read L H L H Dout Iobo
Write - . L H * L Din Iopo
Output Deselect L H H H High-Z Iobo
Standby H . . - Hfgh-Z loos
* L * * High-Z Ibbs
*HorlL
Maximum Ratings
SYMBOL ITEM RATING UNIT
Vpp | Power Supply Voltage -0.3~7.0 v
Vin Input Voltage -0.3*~7.0 Vv
Vio Input and Output Voltage -0.5~Vpp+05 \'
Pp Power Dissipation 1.0/0.6** w
TsoLper | Soldering Temperature * Time 260+ 10 °Cesec
Tstre | Storage Temperature -55 ~ 150 °C
Topr | Operating Temperature -20 ~ 70 ) °C

* -8.0V with a pulse width of 50ns
** SOP
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Static RAM TC551001APL/AFL/AFTL/ATRL-70/85/10(LT)
DC Recommended Operating Conditions
SYMBOL PARAMETER MiIN. TYP. MAX. UNIT
Vpp | Power Supply Voltage 4.5 5.0 5.5
Viu Input High Voltage 24 - Vpp +0.3 v
Vi Input Low Voltage -0.3 - 0.6
Vpy | Data Retention Supply Voltage 2.0 - 5.5
DC Characteristics (Ta = -20 ~ 70°C, Vpp = 5V10%)
SYMBOL PARAMETER TEST CONDITION MIN. | TYP. | MAX. | UNIT
I Input Leakage Current Vin=0~Vpp - - +1.0 pA
CE1=V|yorCE2 =V, orRW =V _or
| Output Leakage Current == H L I - - +1.0 A
Lo P g OE =Viy Vour=0~Vpp "
lon | Output High Current Von =24V -1.0 - - mA
lor | Output Low Current VoL = 0.4V 4.0 - - mA
CE1=V, and CE2 =V, Min. - - 70
| and R/W = VIH, t
DDO1 lout = OMA ¥ele | qus - - 20
Other Inputs = V|u/V)_
Operating Current CET =0.2V and Min. - - 60 | ma
CE2=Vpp-0.2V
R/W =Vpp - 0.2V
Ippo2 louT = OMA foycle 1us - - 10
Other Inputs
= VDD = 02V/02V
IDDS1 CEl = VIH orCE2 = VIL - - 3 mA
Standby Current CE1 = VDD -0.2Vor Ta=-20 ~ 70°C - - 100
longz" CE2=0.2V o pA
Vpp = 2.0V ~ 5.5V Ta=25°C - 2 -
Note (1): If CET = Vpp - 0.2V, the specified limits are guaranteed under the condition CE2 2 Vpp - 0.2V or CE2 < 0.2V.
Capacitance* (Ta = 25°C, f = 1MHz)
SYMBOL PARAMETER TEST CONDITION MAX. | UNIT
Cin | Input Capacitance Vin=GND 10 F
Cout | Output Capacitance Vout = GND 10 P
*This parameter is periodically sampled and is not 100% tested.
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TC551001APL/AFL/AFTL/ATRL-70/85/10(LT)

Static RAM

AC Characteristics (Ta = -20 ~ 70°C, Vpp = 5V£10%)

Read Cycle ) ;
TC551 001APL/AFL/AFTL/ATHL
SYMBOL PARAMETER -70(LT) -85(LT) -10(LT) UNIT
MIN. MAX. MiIN. MAX. MIN. MAX.
tre Read Cycle Time 70 - 85 - 100 -
tacc | Address Access Time - 70 - 85 - 100
tcor | CET Access Time - 70 - 85 - 100
tcoe | CE2 Access Time - 70 - 85 - 100
toe Output Enable to Output in Valid - 35 - 45 - 50
tcoe | Chip Enable (CET, CE2) to Output in Low-Z 5 - 5 - 5 - ns
toee - | Output Enable to Output in Low-Z 0 - 0 - 0 -
top Chip Enable (CET, CE2) to Output in High-Z - 25 - 30 - 35
topo | Output Enable to Output in High-Z - 25 - 30 - .35
ton Output Data Hold Time 10 - 10 - 10 -
Write Cycle
TC551001APL/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 -
tcw | Chip Selection to End of Write 60 - 75 - 80 -
tas Address Setup Time 0 - 0 - 0 -
twr | Write Recovery Time - 0 - 0 ~- ns
topw | R/W to Output in High-Z - 25 - 30 - 35
toew | RW 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 C| = 100pF
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Static RAM

TC551001APL/AFL/AFTL/ATRL-70/85/10(LT)

Timing Waveforms
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TC551001APL/AFL/AFTL/ATRL-70/85/10(LT)

Static RAM

Write Cycle 2 ¥ (CET Controlled Write)
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Static RAM TC551001APL/AFL/AFTL/ATRL-70/85/10(LT)

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 R/W 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 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.

5. The I/0 may be in the output state during this time; therefore input signals of opposite phase must not be applied.
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TC551001APL/AFL/AFTL/ATRL-70/85/10(LT) Static RAM

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

SYMBOL PARAMETER MIN. | TYP. MAX. UNIT
VpH Data Retention Supply Voltage 2.0 - 5.5 \
I Standby Current Vor =30V - - 50 pA
bDS2 y Vo = 5.5V S 100
tcpr | Chip Deselect to Data Retention Mode 0 - - ns
tr Recovery Time 5 - - ms

CE1 Controlled Data Retention Mode (1)

Voo

Voo \ DATA RETENTION MODE
4.Sv —————— e s awm edp Yot Cen GEn ER M MR CER EE A S e Guy S S e e e e Jend e —-— - - -— emm e wee =
2) )
Vm - "'/ \ /_
Vpp~ 0.2V
[431] - tcor - tr
GND

CE2 Controlled Data Retention Mode @

Voo ‘ﬁ——\ DATA RETENTION MODE [———
4V m———m——mmmf e e e e -
vy <E2 ‘
Vo === 0.2v
GND

Notes:
1. Inthe CE1 controlled data retention mode, minimum standby current is achieved under the condition CE2 < 0.2V or
CE2 > Vpp - 0.2V.

2. If the Vj of CE1 is 2.4V in operation, during the period that the Vpp voltage is going down from 4.5V to 2.8V, Ipps1
current flows.

3. In the CE2 controlled data retention mode, minimum standby current is achieved under the condition CE2 < 0.2V.
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TOSHIBA

TC551001APL/AFL/AFTL/ATRI-70L/85L/10L(LT)

SILICON GATE CMOS
131,072 WORD x 8 BIT STATIC RAM

Description

The TC551001APL 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 5SmA/MHz (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 2uA typically. The TC551001APL has three control inputs. Chip enable inputs
(CE1, CE2) allow for device selection and data retention control, while an output enable input (OB provides fast memory access.
The TC551001APL is suitable for use in microprocessor systems where high speed, low power, and battery backup are required.
The TC551001APL-L(LT) has an operating temperature range of -20 ~ 70°C so it is suitable for use in low temperature applications.

The TC551001APL 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)
e | ow power dissipation:  27.5mW/MHz (typ.)
o
e Standby current: 4pA (max.) at Ta = 25°C 32 FIN Dip & SOP o 32 PIN TSOP
« Single 5V power supply NC [ (forward type) (reverse type)
* Access time (max.) A160 2
Al E 3 16 1 1 16
TC551001APL/AFL/AFTL/ATRL A1200 4 :
A7 Qs
-70L(LT) | -85L(LT) | -10L{LT) a5 O 6
Access Time 70ns 85ns 100ns As 7
CET Access Time 70ns 85ns 100ns :‘3‘ E :
CE2 Access Time 70ns 85ns 100ns A2 O
OE Access Time - 35ns 45ns 50ns Al On
— Ao 012
® Power down feature: CE1, CE2 1vod 13
e Data retention supply voltage: 2.0~5.5V 1102014
* Wide operating temperature: -20 ~ 70°C IGINOSE }: 17 32 32 17
e |nputs and outputs TTL compatible WWHHUMHUWT Wﬂﬂﬂﬂﬂﬂﬂﬂmﬂﬂﬂ'
e Package TC551001APL + DIP32-P-600

TC551001AFL : SOP32-P-525
TC551001AFTL  : TSOP32-P-0820
Pin Names TC551001ATRL  : TSOP32-P-0820A
A0 ~A16 | Address Inputs
RW Read/Write Control input
OE Output Enable Input
CET, CE2 | Chip Enable Inputs
1/01 ~ 1/08 | Data Input/Output
Vop Power (+5V)
GND Ground
NC No Connection
PIN NO. 1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16
PINNAME | Ay | Ag | Ag | A3 | RW | CE2 | A5 | Vpp | NC A | Aa | A A7 Ag Ag Ay
PIN NO. 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32
PINNAME | A3 | Ay | A4 Ay | VO1 | /02 | 1/O3 | GND | 1/04 | 1VO5 | 1/O6 | 1/O7 | 1/08 | TET | Ay | OE
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TC551001APL/AFL/AFTL/ATRL-70L/85L/10L(LT)  Static RAM

Block Diagram

CE
< <. _ne ~—o GND
Aﬁ‘? = = - MEMORY CELL
Al20—]8e on 8s ARRAY
Al3o— a3 ‘§ 512 x64x32
AldeEs 3u|3s (1048576)
Alpo—ix® xxllaeo
T ]
1701 2 B__|  SENSEAMP.
g 2 ) COLUMN ADDRESS
. o <l s : DECODER :
o <3|l %| [COLUMNADDRESS
OV [|xa REGISTER
1708 © gy T I
T 2| [COLUMN ADDRESS
BUFFER f
S0 0 O A Gy
AD A1 A2A3 A8A5A6 A10

GE

R Ingt
CET SR
CE2 |

Operating Mode

MODE PN\ ST | ce2 | OF | RW |I/01-108 | POWER
Read L H L H Dout Ibbo
Write L H * L Din Ibbo
Output Deselect L H H H High-Z Ibpo
Standby H - - ) Hfgh-z loos
* L * * High-Z [ " ‘Ipps
*Horl
Maximum Ratings
SYMBOL ITEM RATING UNIT
Vpp | Power Supply Voltage -03~7.0 \'
Vin Input Voltage -0.3*~7.0 v
Vio | Input and Output Voltage -0.5~Vpp +0.5 v
Pp Power Dissipation 1.0/0.6* w
TsoLper | 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
* SOP

A-92 TOSHIBA AMERICA ELECTRONIC COMPONENTS, INC.



Static RAM  TC551001APL/AFL/AFTL/ATRL-70L/85L/10L(LT)
DC Recommended Operating Conditions
SYMBOL PARAMETER MIN. | TYP. MAX. UNIT
Vpp | Power Supply Voltage 4.5 5.0 5.5
Vin Input High Voltage 2.4 - | Vpp+03 y
Vi Input Low Voitage -0.3 - 0.6
Vpy | Data Retention Supply Voltage 2.0 - 55
DC Characteristics (Ta = -20 ~ 70°C, Vpp = 5V+10%)
SYMBOL PARAMETER TEST CONDITION MIN. | TYP. | MAX. | UNIT
1L Input Leakage Current ViN=0~Vpp — - +1.0 UA
CET =Vyor CE2 =V, orRW =V, or
I Output Leakage Current <= 7 'H L i - - £1.0
o P ¢ OF = Vi, Vour=0~Vpp KA
lon Output High Current Vo = 2.4V -1.0 - - mA
lop | Output Low Current VoL =04V 4.0 - - mA
Cﬁ = VIL and CE2 = VIH Min. - - 70
| and R'W = VIH,
DDOT lout = OMA teycle 1us _ _ 20
Other Inputs = Vi/V)
Operating Current CET1=0.2V and Min. - - 60 mA
CE2 = Vpp - 0.2V
| R/W = Vpp - 0.2V N
DDO2 louT = OMA ovde | s - - 10
Other Inputs
= Vpp - 0.2V/0.2V
IDDS1 W = VIH or CE2 = V"_ - - 3 mA
Standby Current T = VDD -0.2Vor Ta =-20 ~ 70°C - - 30
Ipps2™ CE2=0.2V - pA
Vpp = 2.0V ~ 5.5V Ta=25°C - 2 4
Note (1): If CET 2 Vppp - 0.2V, the specified limits are guaranteed under the condition CE2 > Vpy - 0.2V or CE2 < 0.2V.
Capacitance* (Ta = 25°C, f = 1MHz)
SYMBOL PARAMETER TEST CONDITION MAX. | UNIT
CiN Input Capacitance Vin=GND 10 F
Cout | Output Capacitance Vout = GND 10 P
*This parameter is periodically sampled and is not 100% tested.
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TC551001APL/AFL/AFTL/ATRL-70L/85L/10L(LT)  Static RAM
AC Characteristics (Ta = -20 ~ 70°C, Vpp = 5V+£10%)
Read Cycle
TC551001APL/AFL/AFTL/ATRL
SYMBOL PARAMETER -70L(LT) -85L(LT) -10L(LT) UNIT
MIN. MAX. MIN. MAX. MIN. MAX.
tre Read Cycle Time 70 - 85 - 100 -
tacc | Address Access Time - 70 - 85 - 100
tcoy | CET Access Time - 70 - 85 - 100
tcoz | CE2 Access Time - 70 - 85 - 100
tog | Output Enable to Output in Valid - 35 - 45 - 50
tcoe | Chip Enable (CET, CE2) to Output in Low-Z 5 - 5 - 5 - e
toge | Output Enable to Output in Low-Z 0 - 0 - 0 -
top | Chip Enable (CET, CE2) to Output in High-Z - 25 - 30 - 35
topo | Output Enable to Output in High-Z - 25 - 30 - 35
toH Output Data Hold Time 10 - 10 - 10 -
Write Cycle
TC551001APL/AFL/AFTL/ATRL
SYMBOL PARAMETER -T0L(LT) -85L(LT) -10L(LT) UNIT
MIN. MAX. MIN. MAX. MIN. MAX.
twe | 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
topw | R/W to Output in High-Z - 25 - 30 - 35
toew | R/W to Output in Low-Z 0 - 0 - 0 -
tps | Data Setup Time 30 - 35 - 40 -
ton 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 C, = 100pF
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Static RAM  TC551001APL/AFL/AFTL/ATRL-70L/85L/10L(LT)

Timing Waveforms

Read Cycle ()

ADDRESSES ><

& DO

toee
 tcoe
Dout ( OUTPUT DATA VALID
tcoe
Write Cycle 1 ¥ (R/W Controlled Write)
twe
ADDRESSES )( )(
n \
=R 1 twe twr

o« Yk :w g
. ////////JEW///////

\
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TC551001APL/AFL/AFTL/ATRL-70L/85L/10L(LT)  Static RAM

Write Cycle 2 ) (CET Controlled Write)
twe

ADDRESSES >i )( |

tas
- > twe twr

- - oo fe

w 7000 V.
]

o

tow

e N\ rd
tcoe o toow

Dour

tos tox
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Write Cycle 3 ) (CE2 Controlled Write)
twe
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NS
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1 twe 1 twr
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1t toH

NN XL
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Static RAM  TC551001APL/AFL/AFTL/ATRL-70L/85L/10L(LT)

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 R/W 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 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 impedarice 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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TC551001APL/AFL/AFTL/ATRL-70L/85L/10L(LT)

Static RAM

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

SYMBOL PARAMETER MIN. | TYP. MAX. UNIT
Vpn | Data Retention Supply Voltage 2.0 - 55 \
Iops2 | Standby Current Vo =30V = ~ 1% uA

Vpu = 5.5V - - 30
tcor | Chip Deselect to Data Retention'Mode 0 - - ns
tr Recovery Time 5 - - ms

* 3uA (Max.,) Ta = -20 ~ 40°C

CE1 Controlled Data Retention Mode (!

Voo

Voo
45V = = == —— A e

2)

DATA RETENTION MODE

Vi ===
CET / tcor

Vpp-0.2v

R

GND

CE2 Controlled Data Retention Mode ©®

Voo
Voo _-——\ DATA RETENTION MODE [___—
45V m=———mmm el e m e — e — e e e e
CE2
Vik 1
v —-—— =
t 0.2V

GND

Notes:

1. In the CE1 controlled data retention mode, minimum standby current is achieved under the condition CE2 < 0.2V or

CE2 2 Vpp - 0.2V.

2. If the Vjy of CET is 2.4V in operation, during the period that the Vpp voltage is going down from 4.5V to 2.6V, Ippgy

current flows.

3. In the CE2 controlled data retention mode, minimum standby current is achieved under the condition CE2 < 0.2V.
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TOSHIBA

TC551001APL/AFL/AFTL/ATRI-70L/85L/10L(LV)

SILICON GATE CMOS
131,072 WORD x 8 BIT STATIC RAM

Description

The TC551001APL 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 5SmA/MHz (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 2uA typically. The TC551001APL has three control inputs. Chip enable inputs
(CET, CE2) allow for device selection and data retention control, while an output enable input (OB provides fast memory access.
The TC551001APL is suitable for use in microprocessor systems where high speed, low power, and battery backup are required.
The TC551001APL-L(LV) operates and is characterized at both 3 and 5 volts.

The TC551001APL 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)
* | ow power dissipation:  27.5mW/MHz (typ.) o 32 PIN DIP & SOP o 32 PIN TSOP
¢ Standby current: 4pA (max.) at Ta = 25°C B e T -

« Single 5V power supply {forward type) (reverse type)

® Access time {max.) ; 16 1 1 1
TC551001APL/AFL/AFTL/ATRL 4
-70L(LV) | -85L(LV) | -10L(LV) :
Access Time 70ns 85ns 100ns 7
CET Access Time 70ns 85ns 100ns :
CE2 Access Time 70ns 85ns 100ns 10
OE Access Time 35ns 45ns 50ns
e Power down feature: CET, CE2
* Data retention supply voltage: 2.0~ 5.5V
® |nputs and outputs TTL compatible 17 32} {32 17]
Package  TOSSIOTAPL  :DIPG2-P-600 LU

TC551001AFL : SOP32-P-525

TCB51001AFTL  : TSOP32-P-0820

TC551001ATRL  : TSOP32-P-0820A
Pin Names

A0 ~ A16 | Address Inputs
R/W Read/Write Control Input
OE Output Enable Input
CET, CE2 | Chip Enable Inputs
1/01 ~ 1/O8 | Data Input/Output

Vpp Power (+5V)
GND Ground
NC No Connection

PIN NO. 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

PINNAME | Ay | Ag | Ag [ A3 |[RW [ CE2 | Ajs [ Vop | NC | Ag | A | A | A, | A | A5 | A

PIN NO. 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32

PINNAME | Aj Ay A4 Ap | /O1 | /O2 | /O3 | GND | I/O4 | I/O5 | 1/O6 | I/O7 | /08 | CE1 Ay | OE
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TC551001APL/AFL/AFTL/ATRL-70L/85L/10L(LV)  Static RAM

Block Diagram

CE

-~ —
]

—-—o Vpp

: -«—o0 GND
MEMORY CELL

ARRAY
512x64x32
(1048576)

ROWN ADDRESS
REGISTER

ROW ADDRESS

ROW ADDRESS
DECODER

BUFFER

] | I
SENSE AMP,

COLUMN ADDRESS
. DECODER

!
COLUMN ADDRESS
REGISTER
1 1

<] COLUMN ADDRESS
BUFFER f

LLESALLL &

AQ AT A2 A3 AZASAG A0

m

CONTROL

DATA
CLOCK

1708

GENERATOR

ey

O =D
Rw =
[<3} > CE
CE2

Operating Mode
PIN| &7 | o2 | OF | mw |101~108 | POWER
MODE
Read L H L H | Dour Ibpo
Write L H * L DN Ibbo
Output Deselect L H H High-Z lbpo
Standby H ) . ) H!gh-Z loos
* L * * High-Z Iobs
*HorlL
Maximum Ratings
SYMBOL ITEM RATING UNIT
Vbop Power Supply Voltage -03~7.0 \
Vin Input Voltage -0.3"~7.0 v
Vio Input and Output Voltage -0.5 ~Vpp + 0.5 \%
Pp Power Dissipation 1.0/0.6™ w
TsoLper | Soldering Temperature » Time 260+ 10 °C e sec
Tstrg | Storage Temperature -55 ~ 150 °C
Topr | Operating Temperature : 0~70 °C

* -3.0V with a pulse width of 50ns
** SOP
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Static RAM  TC551001APL/AFL/AFTL/ATRL-70L/85L/10L(LV)

DC Recommended Operating Conditions

SYMBOL PARAMETER MIN. | TYP. MAX. UNIT
Vpp | Power Supply Voltage 45 5.0 5.5
Vv Input High Voltage 22 - | Vpp+03 y
ViL Input Low Voltage -0.3 - 0.8
Vpy | Data Retention Supply Voltage 2.0 - 5.5

DC Characteristics (Ta = 0 ~ 70°C, Vpp = 5V+10%)

SYMBOL PARAMETER TEST CONDITION MIN. | TYP. | MAX. | UNIT
Iy Input Leakage Current Vin=0~Vpp - - +1.0 HA
CEl = VIH or CE2 = V||_ or R/'W = V”_ or
| Output Leakage Current == - - +1.0 A
o P 9 OE =Viy Vour =0~ Vpp "
lon | Output High Current Von = 2.4V -1.0 - - mA
lor | Output Low Current VoL = 0.4V 4.0 - - mA
CE1=V, and CE2 = V| Min. - - 70
I and R/W = V|H, t
DDO1 IOUT = 0mA cycle 1us _ _ 20
Other |npUt$ = V|H/V||_
Operating Current CET1=0.2Vand Min. - - 60 mA
' CE2=Vpp-0.2V
: R/W = Vpp - 0.2V \
DDO2 louT = OMA vdle | qpus - - 10
Other Inputs
=Vpp - 0.2V/0.2V
IDDS1 CEl = VIH orCE2 = VIL - - 3 mA
Standby Current CET = Vpp - 0.2V or Ta=0~70°C - - 30
Iopsa" CE2=0.2V - uA
Vpp = 2.0V ~ 5.5V Ta=25C - 2 4

Note (1): If CET 2 Vpp - 0.2V, the specified limits are guaranteed under the condition GE2 > Vi - 0.2V or GE2 £ 0.2V.

Capacitance* (Ta = 25°C, f = 1MHz2)

SYMBOL PARAMETER TEST CONDITION MAX. | UNIT
Cin | Input Capacitance Vin = GND 10 E
Cout | Output Capacitance Vout = GND 10 P

*This parameter is periodically sampled and is not 100% tested.
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TC551001APL/AFL/AFTL/ATRL-70L/85L/10L(LV)  Static RAM

AC Characteristics (Ta = 0 ~ 70°C, Vpp = 5V+10%)

Read Cycle
TC551001APL/AFL/AFTL/ATRL
SYMBOL PARAMETER -70L(LV) -85L(LV) -10L(LV) UNIT
MIN. MAX. MIN. MAX. MIN. MAX.
tac | Read Cycle Time 70 - 85 - 100 -
tacc | Address Access Time - 70 - 85 - 100
tcoi | CET Access Time - 70 - 85 - 100
tcos | CE2 Access Time - 70 - | 85 - 100
toe | Output Enable to Output in Valid - 35 - 45 - 50 ns
tcoe | Chip Enable (CET, CE2) to Output in Low-Z 10 - 10 - 10 -
toee | Output Enable to Output in Low-Z 5 - 5 - 5 -
top | Chip Enable (CET, CE2) to Output in High-Z - 25 - 30 - 35
topo | Output Enable to Output in High-Z - 25 - 30 - 35
ton Output Data Hold Time 10 - 10 - 10 -
Write Cycle
TC551001APL/AFL/AFTL/ATRL
SYMBOL PARAMETER -70L(LV) -85L(LV) -10L(LV) UNIT
MIN. MAX. MIN. MAX. MIN. MAX.
twe Write Cycle Time 70 - 85 - 100 -
twp | Write Puise 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
topw | B/W to Output in High-Z - 25 - 30 - 35
toew | R/W to Output in Low-Z 5 - 5 - 5 -
tps 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 C, = 100pF
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Static RAM  TC551001APL/AFL/AFTL/ATRL-70L/85L/10L(LV)

Timing Waveforms
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TC551001APL/AFL/AFTL/ATRL-70L/85L/10L(LV)  Static RAM

Write Cycle 2 4 (CET Controlled Write)
twe
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s , ,

RW

Write Cycle 3 ) (CE2 Controlled Write)
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//////////////////////////////////
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Static RAM  TC551001APL/AFL/AFTL/ATRL-70L/85L/10L(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 R/W 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 R/W high transition, outputs
remain in a high impedance state.

4.1fOEis high during a write cycle, the outputs are in a high impedance state during this period.

5. The I/0 may be in the output state during this time; therefore input signals of opposite phase must not be applied.
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TC551001APL/AFL/AFTL/ATRL-70L/85L/10L(LV)  Static RAM

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

SYMBOL PARAMETER MIN. | TYP. MAX. UNIT
Vpy | Data Retention Supply Voltage . 2.0 - 55 .| V
| Standby Current Vor =30V - - 18" pA
T
pos2 Y Vpp = 5.5V - - 30
tcpr | Chip Deselect to Data Retention Mode 0 - - ns
tr Recovery Time - - ms
* 3uA (max.) Ta =0 ~ 40°C
CET Controlled Data Retention Mode (")
Voo
Voo \ DATA RETENTION MODE
45V === === bl & ol bkl Rl ——— e ———
2 2
ViW === \ '/
/ Vpp- 0.2V
(<] tcor -3 >
GND

CE2 Controlled Data Retention Mode @

DATA RETENTION MODE [—_—_‘

GND

Notes:
1. In the CE1 controlled data retention mode, minimum standby current is achieved under the condition CE2 < 0.2V or

CE2 > Vpp - 0.2V,

2. If the Vyy of CET is 2.2V in operation, during the period that the Vpp voltage is going down from 4.5V to 2.4V, Ipps

current flows.

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

-A-106 TOSHIBA AMERICA ELECTRONIC COMPONENTS,; INC.



Static RAM  TC551001APL/AFL/AFTL/ATRL-70L/85L/10L.(LV)
3V Operation
DC Recommended Operating Conditions
SYMBOL PARAMETER MIN. TYP. MAX. UNIT
Vpp | Power Supply Voltage 2.7 3.0 3.3
Vit | Input High Voltage Vpp - 0.2 - Vpp + 0.3 \Y
ViL Input Low Voltage -0.3 - 0.2
DC Characteristics (Ta = 0 ~ 70°C, Vpp = 3V+10%)
SYMBOL PARAMETER TEST CONDITION MIN. | TYP. | MAX. | UNIT
M Input Leakage Current Vin=0~Vpp - - +1.0 MA
CET=VyorCE2=V, or RW =V, or
| Output Leakage Current = H L L - - £1.0
o P ¢ OFE =V, Voyr =0~ Vpp hA
lon | Output High Current Von = Vpp - 0.2V 0.1 - - mA
loL Output Low Current VgL =0.2V 0.1 - - mA
CE1=0.2V Min. - - 20
and CE2 = Vpp - 0.2V
. R/W =Vpp - 0.2V
Ibpoz | Operating Current louT = OMA teycle 1us _ _ 5 mA
Other Inputs =
Vpp - 0.2V/0.2V
CET=Vpp-0.2Vor Ta=0~70°C| - - 20
Ipps2'" | Standby Current DD
bos2 y CE2=02V Tacsc | - | 1 [z | ™
Note (1): If CET > Vpp - 0.2V, the specified limits are guaranteed under the condition CE2 = Vpp - 0.2V or CE2 < 0.2V.
Capacitance* (Ta = 25°C, f = 1MHz2)
SYMBOL PARAMETER TEST CONDITION MAX. | UNIT
Cin | Input Capacitance Vin = GND 10 E
COUT Output Capacitance VOUT =GND 10 P
“This parameter is periodically sampled and is not 100% tested.
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TC551001APL/AFL/AFTL/ATRL-70L/85L/10L(LV)  Static RAM

3V Operation
AC Characteristics (Ta =0 ~ 70°C, Vpp = 3V£10%)

Read Cycle
SYMBOL PARAMETER MIN. MAX. UNIT
tre Read Cycle Time 150 -
tacc | Address Access Time - 150
tcoy | CET Access Time - 150
tcoa | CE2 Access Time - - 150
toe Output Enable to Output in Valid - 75 ns
tcoe | Chip Enable (CET, CE2) to Output in Low-Z 10 -
toge | Output Enable to Output in Low-Z 5 -
top | Chip Enable (CET, CE2) to Output in High-Z - 50
topo | Output Enable to Output in High-Z - 50
ton 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
topw | R/W to Output in High-Z - 50
toew | R/W to Output in Low-Z 5 -
tos Data Setup Time 60 -
toH Data Hold Time 0 -
AC Test Conditions
Input Pulse Levels Vpp - 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 C = 100pF
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TOSHIBA

TC551001AP1/AFI/AFTI/ATRI-85/10

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 5SmA/MHz (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 2uA 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 (OB provides fast memory access.
The TC551001AP! is suitable for use in microprocessor systems where high speed, low power, and battery backup are required.
The TC551001AP! 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)
e Low power dissipation:  27.5mW/MHz (typ.)
e Standby current: QOOM (max.) ° W o ﬂ.N_T_SQ_P

e Single 5V power supply
e Access time (max.)

Vpp (forward type) (reverse type)
A1S

CE2 |6 1 1 16
TC551001API/AFI/AFTI/ATRI RIW
-85 10 AA‘:
Access Time 85ns 100ns A9
CET Access Time 85ns 100ns All
CE2 Access Time 85ns 100ns ﬁ
OE Access Time 45ns 50ns fd £1
» Power down feature: CET, CE2 :;gg
¢ Data retention supply voltage: 2.0~55V 1706
* |nputs and outputs TTL compatible 17105 17 12 32 17
* Wide operating temperature: -40 ~ 85°C 1704 TTTUIOWOONN. CACCCOOuCOueoy
* Package TC551001API : DIP32-P-600
TC551001AFI . SOP32-P-525

TCB51001AFTI : TSOP32-P-0820

Pin Names TC551001ATRI : TSOP32-P-0820A

A0 ~ A16 | Address Inputs
RW Read/Write Control Input
OE Output Enable Input
CET, CE2 | Chip Enable Inputs
1/01 ~ 1/08 | Data Input/Output
Vbp Power (+5V)
GND Ground
NC No Connection

PIN NO. 1 2 [ 3] 4] s 6 7 8 9 10 ] 11 [ 12] 13 1] 15 ] 16
PINNAME | Ay | Ag | Ag | Aa |RW | CE2 | Ajs | Voo | NC | Aig | A | Az | Ar | As | As | Ag

PINNO. | 17 | 18 | 19 | 20 | 21 | 22 | 23 | 24 | 25 | 26 | 27 | 28 | 290 | 30 | 31 | 32
PINNAME | Az | A, | Ay | Ay | /01 [ 1/02 | 103 | GND | /04 | 1105 | V06 | O7 | V08 | TET | Ay | OE
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TC551001API/AFI/AFTI/ATRI-85/10 Static RAM

Block Diagram

CE
Y ¥ 4
ﬁgo_' w w u‘ VDD
O H© Hw L —~—o GND
ek o %’5 P MEMORY CELL
A120—8=1|at% 8u ARRAY
Al3e— ez ‘§ 512x64 %32
AldEs 32 S (1048576)
A'Go_—" @ [ -4 x0
e ] !
ro1 = A SENSE AMP.
o R COLUMN ADDRESS
o o D R
N &l = - ECODE :
o= <3|l | [COCUMN ADDRESS
O U ||ae o REGISTER
i/08 © gy I I
T |2i| JCOLUMN ADDRESS
BUFFER }
LELLLLLE L
ADA1A2A3 ALAS AS A0

m

<3} 3 CE -
CE2

Operating Mode
PIN| @7 | ce2 | OF | Rw |w01-~108 | POWER
MODE
Read L H L H Dout Ibbo
Write L H * L Din Ippbo
Output Deselect L H H H High-Z Ibbo
Standby H - . i Hfgh-z loos
* L * * High-Z lops
*HorlL
Maximum Ratings
SYMBOL ITEM RATING UNIT
Vpp Power Supply Voltage -0.3~7.0 \
Vin Input Voltage -0.3*~7.0 \
Vio Input and Output Voltage -0.5~Vpp+0.5 \
Pp Power Dissipation 1.0/0.6™ w
TsoLper | Soldering Temperature ¢ Time 26010 °C esec
Tstrg | Storage Temperature -55 ~ 150 °C
Topr | Operating Temperature -40 ~ 85 °C
* -3.0V with a pulse width of 50ns
* SOP
A-110
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Static RAM

TC551001API/AFI/AFTI/ATRI-85/10

DC Recommended Operating Conditions

SYMBOL PARAMETER MIN. | TYP. MAX. UNIT
Vpp Power Supply Voltage 45 5.0 55
Viy Input High Voltage 24 - Vpp + 0.3 v
ViL Input Low Voltage -0.3 - 0.6
Vpy | Data Retention Supply Voltage 2.0 - 5.5
DC Characteristics (Ta = -40 ~ 85°C, Vpp = 5V£10%)
SYMBOL PARAMETER TEST CONDITION MIN. | TYP. | MAX. | UNIT
I, |InputLeakage Current Vin=0~Vpp - - +1.0 | upA
CE1=Vyor CE2=V) or RW =V, _or
] Output Leakage Current = H It L - - +1.0 A
o P g OE =V Voyr=0-~Vpp "
lon Output High Current Vou = 2.4V -1.0 - - mA
lop Output Low Current VoL =04V 4.0 - - mA
CET=V, andCE2 =V Min. - - 70
I and R/W = VIH, t
DDOY lout = OMA A IRETI - - 20
Other Inputs = Viy/V)
Operating Current CET=0.2V and Min. - - 60 mA
CE2 =Vpp - 0.2V
| R/W = VDD - 02V t
DDO2 lout = OMA e | qus - - 10
Other Inputs
=Vpp - 0.2V/0.2V
IDDS1 CEl = V|H orCE2 = V||_ - - 3 mA
Standby Current CE1 = VDD -0.2Vor Ta=-40 ~ 85°C - - 200
lopgz" CE2=0.2V X PA
Vpp =2.0V ~ 5.5V Ta=25°C - 2 -
Note (1): If CET > Vpp - 0.2V, the specified limits are guaranteed under the condition CE2 > Vpp - 0.2V or CE2 < 0.2V,
Capacitance* (Ta = 25°C, f = 1MHz)
SYMBOL PARAMETER TEST CONDITION MAX. | UNIT
Cin Input Capacitance Vin=GND 10 E
Cour | Output Capacitance Vouyt = GND 10 P

*This parameter is periodically sampled and is not 100% tested.
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TC551001API/AFI/AFTI/ATRI-85/10

Static RAM

AC Characteristics (Ta = -40 ~ 85°C, Vpp = 5V+10%)

Read Cycle
TC551001API/AFI/AFTI/ATRI
SYMBOL PARAMETER -85 -10 UNIT
‘ MIN. | MAX. | MIN. | MAX.
tre Read Cycle Time 85 - 100 -
tacc | Address Access Time - 85 - 100
tco1 | CET Access Time - 85 - 100
tcoz | CE2 Access Time - 85 - 100
toe Output Enable to Output in Valid - 45 - 50 ns
tcog | Chip Enable (CET, CE2) to Output in Low-Z 5 - 5 -
toge | Output Enable to Output in Low-Z 0 - 0 -
top. | Chip Enable (CET, CE2) to Output in High-Z - 35 - 40
topo | Output Enable to Output in High-Z - 35 - 40
toH Output Data Hold Time 10 - 10 -
Write Cycle
TC551001API/AFI/AFTI/ATRI
SYMBOL PARAMETER -85 -10 UNIT
MIN. MAX. MIN. MAX.
twe Write Cycle Time 85 . 100 -
twp | Write Pulse Width 60 - 60 -
tcw | Chip Selection to End of Write 75 - 80 -
tag | Address Setup Time 0 - 0 -
twr | Write Recovery Time 0 - 0 - ns
topw | R/W to Output in High-Z - 35 - 40
toew | R/W to Output in Low-Z 0 - 0 -
tps Data Setup Time 35 - 40 -
toH Data Hotd 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 C|_ = 100pF
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Static RAM TC551001API/AFI/AFTI/ATRI-85/10

Timing Waveforms

Read Cycle (1)

somesses Y 5(

Write Cycle 1 4 (R/W Controlled Write)

woonesis Y X
ww W - A -
g ewew

///////////////////////////////////
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TC551001APV/AFI/AFTI/ATRI-85/10 Static RAM

Write Cycle 2 ¥ (CET Controlled Write)
twe

ADDRESSES >L 5(

. tos

Write Cycle 3 ¥ (CE2 Controlled Write)

ADDRESSES ><

twe

tas

CE2 . d tow >\
i tcoe ‘ | toow
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Static RAM TC551001API/AFI/AFTI/ATRI-85/10

Notes:
1. RW is high for read cycles.

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

3. If the CE1 high transition or CE2 low transition occurs coincident with or pricr 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.

5. The /0O may be in the output state during this time; therefore input signals of opposite phase must not be applied.
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TC551001APVAFI/AFTI/ATRI-85/10 Static RAM

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

SYMBOL PARAMETER MIN. | TYP. MAX. UNIT
Vpy | Data Retention Supply Voltage 2.0 - 55 \
Vph = 3.0V - - 100
Ipps2 | Standby Current pA
Vpn = 5.5V - - 200
tcpr | Chip Deselect to Data Retention Mode 0 - - ns
tr Recovery Time - = ms
CE1 Controlled Data Retention Mode (")
Voo
Voo \ DATA RETENTION MOQDE
45V == ——— el | ikt ket btk b dke/ v Ankekakabed vintunie -
(2) )
Viy === ‘\
/ Vpp-0.2Vv
CEl tcpr i
GND

CE2 Controlled Data Retention Mode

DATA RETENTION MODE [—

0.2v

GND

Notes:
1. In the CE1 controlled data retention mode, minimum standby current is achieved under the condition CE2 < 0.2V or
CE2 > Vpp - 0.2V.

2. If the Vy of CET is 2.4V in operation, during the period that the Vpp Vvoltage is going down from 4.5V to 2.6V, Ipps1
current flows.

3. Inthe CE2 controlled data retention mode, minimum standby current is achieved under the condition CE2 < 0.2V.
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TOSHIBA

TC551001API/AF1/AFTI/ATRI851/10L

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 5SmA/MHz (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 2uA typically. The TC551001AP! has three control inputs. Chip enable inputs
(CE1, CE2) allow for device selection and data retention control, while an output enable input (OF) provides fast memory access.
The TC551001API is suitable for use in microprocessor systems where high speed, low power, and battery backup are required.
The TC551001API 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 piastic 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:  27.5mW/MHz (typ.) © 32 PIN DIP & SOP o 32 PIN TSOP
: :ltanld bg/vcurrent: | ApA (max,) at Ta = 25°C NC (O g ~ 3211 vpp {forward type) (reverse type)
ingle / power supply at60 2 310 Afs
e Access time (max.) A1ad 3 300 ce2 16 1 1 16
TC551001API/AFIAFTIATRI A2l 4 290 rRW
a7 s 280 A13
-85L -10L As O e 270 A8
Access Time 85ns 100ns :i E ; g:g :19‘
CET Access Time 85ns 100ns A3 09 241 ©F
CE2 Access Time 85ns 100ns A2 O 233 %_é%
A1 O 22
OE Access Time 452 50ns 0 Oz 215 1708
¢ Power down feature: CET, CE2 110113 200 1707
e Data retention supply voltage: 2.0~55V u OZE 14 :g ] :; gg
¢ Inputs and outputs TTL compatible lGlh?gE :z 170 1704 .ﬁ]mmm& éﬂzllﬂﬂmlﬂﬂﬂilﬂﬂmf
¢ Wide operating temperature: -40 ~ 85°C
e Package TC551001API : DIP32-P-600
TC551001AFI : SOP32-P-525

TC551001AFT! : TSOP32-P-0820

i TC551001ATRI : TSOP32-P-0820A
Pin Names

AO ~ A16 | Address Inputs
RW Read/Write Control Input
OE Output Enable Input
CET, CE2 | Chip Enable Inputs
1/01 ~ 1/08 | Data Input/Output
Vpp Power (+5V)
GND Ground
NC No Connection

PIN NO. 1 2 3 4 5 6 7 8 9 10 11 12 13
PINNAME | Ayy | Ag | Ag | A3 |RW |CE2 | A5 | Vop | NC | Aig | As | Az | A
PIN NO. 17 18 19 20 21 22 23 24 25 26 27 28 29
PIN NAME | A3 Ao Ay Ag | /01 | 1102 | O3 | GND | I/O4 | 1105 | /06 | /07 | 1/08

TOSHIBA AMERICA ELECTRONIC COMPONENTS, INC. A-117

15 16
31 32

R
>
o
R




TC551001API/AFI/AFTI/ATRI-85L/10L Static RAM

Block Diagram

CE
g 1B IR o
O—in Ho Ho GND
AAI\ = ||== “ Tl MemoRy ceLL
A20—8=||gx 8u ARRAY
Alde— <t 33 8|l s12x64x32
Ald s L3S UBSH (1048576)
Alg—cal==]]=8
I T
o1 B SENSE AMP.
o 6, Y COLUMN ADDRESS
° DECODER
$ ©- <= 5 1 1
o '23|| 2| [COLUMNADDRESS
o OU flx « REGISTER
1708 8% I I
T |os| [COLUMN ADDRESS
BUFFER _ }
LLESELLE L
A0 A1 A2 A3 ASAS AS A0

m

RWo I

=3 s«
CE2

Operating Mode

MODE PIN| B | ce2 | OF | RW | 101-108 | POWER
Read L H L H - Dourt Ibpo
Write L H * L Din Ibbo
Output Deselect L H H H High-Z Ibpo
Standby H - i . Hfgh-Z loos
* L * * High-Z Ibps
*HorL
Maximum Ratings
SYMBOL ITEM RATING UNIT
Vpp | Power Supply Voltage -03~7.0 \Y
Vin Input Voltage -0.3*~7.0 \
Vio | Input and Output Voltage -0.5~Vpp +0.5 \Y
Pp Power Dissipation 1.0/0.6™ i
TsoLpenr | 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
** SOP
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Static RAM TC551001API/AFI/AFTI/ATRI-85L/10L

DC Recommended Operating Conditions

SYMBOL PARAMETER MIN. | TYP. MAX. UNIT
Vpp | Power Supply Voltage 4.5 5.0 55
Viy | Input High Voltage ' | 24 - |Vpp+0.3 v
Vi Input Low Voltage ' ¢ =03 - 0.6
Vpu | Data Retention Supply Voltage 2.0 - 5.5

DC Characteristics (Ta = -40 ~ 85°C, Vpp = 5V£10%)

SYMBOL PARAMETER TEST CONDITION MIN. | TYP. | MAX. | UNIT
I Input Leakage Current ViN=0~Vpp . . - - +1.0 uA
CE1 =V;yorCE2 =V orRW=V, or
1 Output Leakage Current 1H IL L - - +1.0
Lo P ° OE = Vi, Vour =0~ Vpp pA
lon Output High Current Vou =24V -1.0 - - mA
loL Output Low Current VoL = 0.4V 4.0 - - mA
CET =V, and CE2 =V Min. - - 70
| and R/W = VIH, t
bpo1 loyt = OMA e | qpus - - 20
‘Other Inputs = V/V)
Operating Current CET =02V and Min. - - 60 | ma
CE2 = Vpp - 0.2V
. R/W = Vpp - 0.2V
Iopo2 loyT = OmA loycle |4 ps - - 10
Other Inputs
= Vpp - 0.2V/0.2V
IDDS1 CE = VIH or CE2 = V"_ R - - 3 mA
. Standby Current CE1 = VDD -0.2Vor Ta =-40 ~ 85°C - - 70
Iops2™ CE2=0.2V . LA
Vpp = 2.0V ~ 5.5V Ta=25°C - 2 4
Note (1): If CET 2 Vpp - 0.2V, the specified limits are guaranteed under the condition CE2 > Vpp - 0.2V or CE2 £ 0.2V,
Capacitance* (Ta = 25°C, f = 1MHz)
SYMBOL PARAMETER TEST CONDITION MAX. | UNIT
Ciy | Input Capacitance Vin = GND 10 F
Cour | Output Capacitance Vour=GND, 10 P
*This parameter is periodically sampled and is not 100% tested.
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TC551001API/AFI/AFTI/ATRI-85L/10L Static RAM

AC Characteristics (Ta = -40 ~ 85°C, Vpp = 5V+10%)

Read Cycle
TC551001API/AFI/AFTI/ATRI
SYMBOL PARAMETER -85L -10L UNIT
MIN. MAX. MIN. MAX.
trc | Read Cycle Time 85 - 100 -
tacc | Address Access Time - 85 - 100
tcor | CET Access Time - 85 - 100
tcoz | CE2 Access Time - 85 - 100
tog | Output Enable to Output in Valid - 45 - 50
tcoe | Chip Enable (CET, CE2) to Outputin Low-Z | 5 - 5 ™
toge | Output Enable to Output in Low-Z 0 - 0 -
top | Chip Enable (CET, CE2) to Output in High-Z - 35 - 40
topo | Output Enable to Output in High-Z - 35 - | 40
ton | Output Data Hold Time 10 - 10 -
Write Cycle
TC551001API/AFI/AFTI/ATRI
SYMBOL PARAMETER -85L -10L UNIT
MIN. MAX. MIN. MAX.
twe | 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
topw | R/W to Output in High-Z - 35 - 40
toew | R/W to Output in Low-Z 0 - 0 -
tps | 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 C = 100pF
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Static

RAM

TC551001API/AF)/AFTI/ATRI-85L/10L

Timing Waveforms

Read Cycle ")
tre
ADDRESSES )( —><
tac toH
] ]
' » too
teot !
T Z /
toe top
ot JMLINMNY /
toee
tcoe
Dour
Write Cycle 1 ¢) (R/W Controlled Write)
o twc
N /
ADDRESSES /( )\
twe twr

w "\

| toow

Dour D}

toew

tos

x|

////////////////////////////////////
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TC551001API/AFI/AFTI/ATRI-85L/10L Static RAM

Write Cycle 2 ¥ (CE1 Controlled Write)
twe

ADDRESSES )Z _ )(
RW m T
e 7 o %

s

Write Cycle 3 4 (CE2 Controlled Write)

ADDRESSES )i ' j(
= /W A

Dour

1 to ton |
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Static RAM TC551001API/AFI/AFTI/ATRI-85L/10L

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 R/W 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 R/W high transition, outputs
remain in a high impedance state.

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

5. The I/0 may be in the output state during this time; therefore input signals of opposite phase must not be applied.
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TC551001API/AFI/AFTI/ATRI-85L/10L Static RAM

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

SYMBOL PARAMETER MIN. | TYP. MAX. UNIT
Vpy | Data Retention Supply Voltage 2.0 - 55 \
I Standby Current Vo =30V - - 3% pA
n urr
pps2 y Von = 5.5V - - 70
tcpr | Chip Deselect to Data Retention Mode 0 - - ns
tr Recovery Time 5 - - ms
*3uA (max.) Ta = -40 ~ 40°C
CE1 Controlled Data Retention Mode ()
Voo
Voo \ DATA RETENTION MODE
4.5V —————— - amn ol Pt M e - S e S e S, - e S e Sl e o - - — ——— — ——
) 6]
Vi ——=—
. \ /
Vpp-0.2V
CET tcor tr
GND

CE2 Controlled Data Retention Mode ©®)

Voo L\ DATA RETENTION MODE
85V m = e e - Z --------
vy <2 .
¢ COR R
o === 0.2V
GND

Notes:
1. Inthe CE1 controlled data retention mode, minimum standby current is achieved under the condition CE2 < 0.2V or

CE2 2 Vpp - 0.2V,

2. If the V)4 of CET is 2.4V in operation, during the period that the Vpp voltage is going down from 4.5V to 2.6V, Ippg1

current flows.

3. Inthe CE2 controlled data retention mode, minimum standby current is achieved under the condition CE2< 0.2V.
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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 TC551001BPL 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 technigues provide both high speed and low power features with an operating cur-
rent of 5SmA/MHz (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 2uA typically. The TC551001BPL has three control inputs. Chip enable inputs
(CE1, CE2) allow for device selection and data retention control, while an output enable input (OF) provides fast memory-access.
The TC551001BPL is suitable for use in microprocessor systems where high speed, low power, and battery backup are required.

The TC551001BPL 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)
* | ow power dissipation:  27.5mW/MHz (typ.) o 32 PIN DIP & SOP o 32 PIN TSOP
¢ Standby current: 100pA (max.) W, —_—
* Single 5V power supply NC [ 32 g Vpp (forward type) (reverse type)
i a6 2 31 AtS
® Access time (max.) Ata0l 3 300 ce2 16 : 1 "
T€551001BPL/BFL/BFTL/BTRL A2l 4 29 rw
A7 Os 2800 A3
-70 v-85 -10 A6 C 6 27 3 A8
Access Time 70ns 85ns 100ns As O 7 26[] A9
CET Access Time 70ns 85ns 100ns As s 2503 Al
A3Qo 2403 OF
CE2 Access Time 70ns 85ns 100ns A2 O1wo 230 A10
OF Access Time 35ns 45ns 50ns A1 O 2200 T&E1
— A0 012 211J 1708
® Power down feature: CEf1, CE2 1701113 200 1707
* Data retention supply voltage: 2.0~5.5V 17020014 190711706
* Inputs and outputs TTL compatible 1703015 :g 1705 |, 32] |32 17]
« Package TC551001BPL  : DIP32-P-s00  GNDLJ16 1704 “TTTUNDIONIT  CUUDCCOONUN0nT

TC551001BFL : SOP32-P-525
TC851001BFTL  : TSOP32-P-0820
TC551001BTRL  : TSOP32-P-0820A
Pin Names:
AO ~ A16 | Address Inputs
R/W | Read/Write Control input
OE Output Enable Input
CET, CE2 | Chip Enable Inputs
/01 ~ }/O8 | Data Input/Output
Vop Power (+5V)
GND Ground
NC No Connection

PINNO. | 1 2 [ 345 | 6 7 8 9 [ 10| 1 |12 B] 14 15] 16
PINNAME | A;; | Ag | Ag | Az |RW [CE2 | Ais | Voo | NC | Ag | Ag | A | A7 | As | As | As

PIN NO. 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32
PIN NAME | Az A, Ay Ag | /O1 | /O2 | /O3 | GND | I/O4 | I/O5 | 1/O6 | I/O7 | I/08 | CET | Aqg OE
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TC551001BPL/BFL/BFTL/BTRL-70/85/10 Static RAM

Block Diagram
CE
270—— . : ! | -<«—o Vpo
o—-1Ja Mo [w ~<—o GND
A‘? o—Ji o o MEMORY CELL
Aljo—Z | |3i||Sa ARRAY
N E o EH-1 B -3 2§ 1024 x 128 x 8
Aldo— 2% |25 L |
Also—| 858238 (1048576)
Alpo—{xo] |zx ||{xO l
— |
1/or 2 B __| SENSEAMP.
©o A [ [COTUMN ADDRESS
e o DECODER
' o < - 5 1
o =3[l %| [COLUMN ADDRESS
2 OO |lx e REGISTER
1108 © o= T
T |cu| JCOTUMN ADDRESS
BUFFER }
LLELLLL L
A0 A1 A2 A3A4AS A6

GE.

RWo I —{ -
[<3) > CE
2ol

Operating Mode

MODE PIN| TET | ce2 | OF | RW |101-1/08 | POWER
Read L H L H Dout Ibbo
Write L H * L Din Iboo
Output Deselect L H H H High-Z Ibpo
Standby H - - - H!gh-Z loos
* L * * High-Z lops
*HorL
Maximum Ratings
SYMBOL ITEM RATING UNIT
Vpp | Power Supply Voltage -03~7.0 v
Vin Input Voltage -0.3*~7.0 \"
Viio | Input and Output Voltage -0.5~Vpp +0.5 \
Pp Power Dissipation 1.0/0.6** w
TsoLper | Soldering Temperature ¢ Time 260+ 10 °Cesec
TstRg | Storage Temperature -65 ~ 150 °C
~Topr | Operating Temperature 0~70 °C

* -3.0V with a pulse width of 50ns -
** SOP
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Static RAM TC551001BPL/BFL/BFTL/BTRL-70/85/10

DC Recommended Operating Conditions

SYmBOL PARAMETER MIN. | TYP. MAX. UNIT
Vpp | Power Supply Voltage 4.5 5.0 5.5
ViH Input High Voltage 2.2 - Vpp + 0.3 v
Vi Input Low Voltage -0.3* ~ 0.8
VpH Data Retention Supply Voltage 2.0 - 55

* -3.0V with a pulse width of 50ns

DC Characteristics (Ta = 0 ~ 70°C, Vpp = 5V+£10%)

SYMBOL PARAMETER TEST CONDITION MIN. | TYP. | MAX. | UNIT
M Input Leakage Current L Vin=0~Vpp - - +1.0 pHA
’ CE1=V|yorCE2=V|_or RW =V, _or
| Output Leakage Current == K It I - - £1.0
o P 9 OE = Vi, Vour =0~ Vpp nA
lon Output High Current ' Vou =24V -1.0 - - mA
loL Output Low Current ’ VoL =0.4V 4.0 - - mA
CE1= V"_and CE2 = VIH Min. - - 70
| and R/W = VlH, t
DDO1 louT = OMA vle | us - - 20
Other Inputs = Vu/V)
Operating Current CET=0.2V and Min. - - 60 mA

CE2=Vpp-0.2V
| . R/W = Vpp - 0.2V %
DDO2 louT = OMA vele | s | - - 10
Other Inputs

=Vpp - 0.2V/0.2V

Iops1 CET1=V)yor CE2=V,_ v - - 3 mA
. Standby Current CEEZ V[())DZ-V 0.2V or Ta=0~70°C - ~ 100 A
DDS2 =0. X

Vpp = 2.0V ~ 5.5V Ta=25°C - 2 -

Note (1): if CET 2 Vpp, - 0.2V, the specified limits are guaranteed under the condition CE2 >V - 0.2V or CE2 < 0.2V.

Capacitance* (Ta = 25°C, f = 1MHz)

SYMBOL PARAMETER TEST CONDITION MAX. | UNIT
Cin Input Capacitance Vin= GND 10 F
Cout | Output Capacitance Vout = GND 10 P

*This parameter is periodically sampled and is not 100% tested.
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TC551001BPL/BFL/BFTL/BTRL-70/85/10

Static RAM

AC Characteristics (Ta = 0 ~ 70°C, Vpp = 5V+10%)

Read Cycle
TC551001BPL/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
tco1 | CET Access Time - 70 - 85 - 100
tco2 | CE2 Access Time - 70 - 85 - 100
toe Output Enable to Output in Valid - 35 - 45 - 50 ns
tcog | Chip Enable (CET, CE2) to Output in Low-Z 10 - 10 - 10 -
toge | Output Enable to Output in Low-Z 5 - 5 - 5 -
top | Chip Enable (CET, CE2) to Output in High-Z - 25 - 30 - 35
topo | Output Enable to Output in High-Z - 25 - 30 - 35
ton | Output Data Hold Time 10 - 10 - 10 -
Write Cycle
TC551001BPL/BFL/BFTL/BTRL
SYMBOL PARAMETER -70 -85 -10 UNIT
MIN. MAX. MIN. MAX. MIN. MAX.
twe 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 - ns
topw | R/W to Output in High-Z - 25 - 30 - 35
toew | R/W to Output in Low-Z 5 - 5 - 5 -
tps 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 C| = 100pF
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Static RAM TC551001BPL/BFL/BFTL/BTRL-70/85/10
Timing Waveforms
Read Cycle (1)
tre
ADDRESSES )( ><
- tac , [Jow
CE2 ‘ N
, < top -l
o G )
- toe - too >
SN Y
to topo
- ‘chEE' \.
Dour = OUTPUT DATA VALID .,

Write Cycle 1 ¥ (R/W Controlled Write)

ADDRESSES )i - . 5 (
RW ) /! é =

tos

///////////////////////

Din

///////////////

DATA STABLE //////// ////////
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TC551001BPL/BFL/BFTL/BTRL-70/85/10

Static RAM

Write Cycle 2 ¥ (CE1 Controlled Write)

twc

ADDRESSES X j( '
w P,
« 77 | - Y
i || toow

Din

8

Write Cycle 3 ¥ (CE2 Controlled Write)

ADDRESSES

CE2

CET

Dour

DATA STABLE

twc

0

)

tas

NS N\
7 N

twp

twr

[

tew

AN

tew

toow
——

W

l< tos

JoH |

Ou /////////// ////////////// DATA STABLE ////// ////////

TOSHIBA AMERICA ELECTRONIC COMPONENTS, INC.

A-130



Static RAM TC551001BPL/BFL/BFTL/BTRL.-70/85/10

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 R/W 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 R/W high transition, outputs
remain in a high impedance state.

4. 1fCEis 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 COMPONENTS, INC. A-131



TC551001BPL/BFL/BFTL/BTRL-70/85/10 Static RAM

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

SYMBOL PARAMETER MIN. | TYP. MAX. UNIT
Vpy | Data Retention Supply Voltage 2.0 - 5.5 \
Vpu = 3.0V - - 50
lpps2 | Standby Current Vor = 5.5V — — 100 pA
tcpr | Chip Deselect to Data Retention'Mode 0 L - - ns
tr Recovery Time 5 - - ms

CE1 Controlled Data Retention Mode (V)

Voo

Voo \‘ DATA RETENTION MODE |

45y —————=— -y ——— —————
(2) )
YT I\ /
Vpp- 0.2V
Cel [ | tcor .- - L3} -

GND

CE2 Controlled Data Retention Mode

Voo

Voo —ﬁ DATA RETENTION MODE [_——

4.sv W Gy CWe e G G GEn e D Gwn Gt . . w— - —— - — e G G — e WS G = — — —

CE2

Vin

Vg ===

0.2v

GND
Notes:
1. In the CE1 controlled data retention mode, minimum standby current is achieved under the condition CE2 < 0.2V or
CE2 2 Vpp - 0.2V.

2. If the V) of CET is 2.2V in operation, during the period that the Vpp voltage is going down from 4.5V to 2.4V, Ippg1
current flows.

3. In the CE2 controlled data retention mode, minimum standby current is achieved under the condition CE2 < 0.2V.
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TOSHIBA

TC551001BPL/BFL/BFTL/BTRL-70L/85L/10L

SILICON GATE CMOS
131,072 WORD x 8 BIT STATIC RAM

Description

The TC551001BPL 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 5mA/MHz (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 2pA typically. The TC551001BPL has three control inputs. Chip enable inputs
(CE1, CE2) allow for device selection and data retention control, while an output enable input (OF) provides fast memory access.
The TC551001BPL is suitable for use in microprocessor systems where high speed, low power, and battery backup are required.

The TC551001BPL 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:  27.5mW/MHz (typ.) o 32 PIN DIP & SOP o 32 PIN TSOP
¢ Standby current: 4pA (max.) at Ta = 25°C " D —
* Single 5V power supply :J‘t.; E ; xr‘,g (forward type) (reverse type)
¢ Access time (max.) Ata0 3 ce2 [ » 1 ”
TC551001BPL/BFL/BFTL/BTRL A120} 4 RIW
AT LS A13
-70L -85L -10L A6 Cls A8
Access Time 70ns 85ns | 100ns As E 7 :19‘
" Ad L8
CET Access Time 70ns 85ns 100ns a3 o OF
CE2 Access Time 70ns 85ns 100ns A2 O A10
OE Access Time 35ns 45ns 50ns A1 O [d)
— a0 O 1708
* Power down feature: CE1, CE2 17010 17107
* Data retention supply voltage: 2.0~55V 11020 17106
¢ Inputs and outputs TTL compatible IGIh?gE :;gi 17 32 32 1
® Package TC551001BPL : DIP32-P-600 ﬂﬂﬂﬂﬂﬂ“ﬂﬂﬂﬂﬂﬂﬂﬂﬂ

TC551001BFL : SOP32-P-525
TCB851001BFTL  : TSOP32-P-0820

TC551001BTRL  : TSOP32-P-0820A
Pin Names

AO ~ A16 | Address Inputs
RW Read/Write Control Input
OE Output Enable Input
CET, CE2 | Chip Enable Inputs
/01 ~ 1/08 | Data Input/Output
Vop Power (+5V)
GND Ground
NC No Connection

PINNO. | 1 2 [ 3] 4] 5 6 7 8 9 10 ] 11 [ 12]13] 1] 15 ] 16
PINNAME | A;; | Ag | Ag | A3 |RW | CE2 | A5 | Voo | NC | Ag | As | A | Ay | As | As | As
PINNO. | 17 | 18 | 19 |20 | 21 | 22 | 23 | 24 | 25 | 26 | 27 | 28 | 29 | 30 | 31 | 32
PINNAME | As | Ay | Ay | Ay | #O1 | 1102 | 1103 | GND | V04 | vOs | o6 | ¥O7 | 08 | CTET | Ayg | OE
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TC551001BPL/BFL/BFTL/BTRL-70L/85L/10L Static RAM

Block Diagram

_CE
27& : : ! ~<—o Voo
o S—
o—% Hv H= [ ~—o GND
Aﬁ‘§ s []o |la MEMORY CELL
A1l o 3_|la5](3= ARRAY
Alje—3s] |25 g 1024x 128 x 8
ﬁ}“—gi—sé Hz o H (1048576)
A‘g O—i & ™ -4 Y]
‘—'——Lﬁ_j L
t7o1 2 SENSE AMP.
o Ly [ reotomn Aporess
° 2l « DECODER
' o g - o | A
o- <3|l %| [COLUMNADDRESS
& bl | 3 REGISTER
1/08 ©- oz T
coul JCOLUMN ADDRESS

TTIIITT L,

A0 A1 A2A3A4AS5 A6

[¢]3

e [

CET —————— CE
- CE2 ?_JD'

Operating Mode

MODE PIN| ©E1 | ce2 | OF | RW | 1/01~1/08 | POWER
Read L H L H Dout Ibpo
Write L H * L Din Ibpo
Output Deselect L H H H High-Z Ibbo
Standby H ’ - - Hfgh-Z loos
* L * * High-Z Ibps
*HorL
Maximum Ratings
SYMBOL ITEM RATING UNIT
Vpp | Power Supply Voitage -03~7.0 Vv
ViN Input Voltage -0.3*~7.0 \
Vyo 1 Input and Output Voltage -0.5~Vpp+0.5 \
Pp Power Dissipation 1.0/0.6** w
TsoLper | Soldering Temperature ¢ Time 260+ 10 °C »sec
TstRrg | Storage Temperature -55 ~ 150 °C
Topr | Operating Temperature 0~70 °C

* -3.0V with a pulse width of 50ns
> SOP
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Static RAM TC551001BPL/BFL/BFTL/BTRL-70L/85L/10L

DC Recommended Operating Conditions

SYMBOL PARAMETER MIN. | TYP. MAX. UNIT
Vpp | Power Supply Voltage 4.5 5.0 5.5
Vin Input High Voltage 22 - Vpp + 0.3 v
ViL Input Low Voltage -0.3" - 0.8
Vpy | Data Retention Supply Voltage 20 - 5.5

* -3.0V with a pulse width of 50ns

DC Characteristics (Ta = 0 ~ 70°C, Vpp = 5V+10%)

SYMBOL PARAMETER TEST CONDITION MIN. | TYP. | MAX. | UNIT
I Input Leakage Current ViNn=0~Vpp - - +1.0 pA
CE1=V|yorCE2=V| orRW =V, or
I Output Leakage Current == H L L - - +1.0 A
o P ¢ OE = Vi, Vour =0 ~ Vpp "
loy | Output High Current Vo =24V -1.0 - - mA
loL QOutput Low Current VoL =0.4V 4.0 - - mA
CE1= V|L and CE2 = VIH Min. - - 70
I and R/W = VIH, t
DDO1 lout = OmA cycle 1us _ _ 20
Other Inputs = V]HN"_
Operating Current CE1=0.2V and Min. - - 60 mA
CE2 =Vpp - 0.2V
i R/W =Vpp - 0.2V ¢
DDO2 lout = OMA e | s - - 10
Other Inputs
= Vpp - 0.2V/0.2V
lopst CE1=V)yorCE2=V,_ - - 3 mA
] Standby Current CE1= VDD -0.2Vor Ta=0~70°C - - 30
Ipps2'" CE2=0.2V . 1 uA
Vpp = 2.0V ~ 5.5V Ta=25°C - 2 4
Note (1): 1f CET = Vpp - 0.2V, the specified limits are guaranteed under the condition CE2 2 Vpp - 0.2V or CE2 < 0.2V,
Capacitance* (Ta = 25°C, f = 1MHz)
SYMBOL PARAMETER TEST CONDITION MAX. | UNIT
Cin Input Capacitance Vin = GND 10 F
Cout | Output Capacitance Vout = GND 10 P

*This parameter is periodically sampled and is not 100% tested.
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TC551001BPL/BFL/BFTL/BTRL-70L/85L/10L

Static RAM

AC Characteristics (Ta = 0 ~ 70°C, Vpp = 5V+10%)

Read Cycle
TC551001BPL/BFL/BFTL/BTRL
SYMBOL PARAMETER -70L -85L -10L UNIT
MIN. MAX. MIN. MAX. MIN. MAX.
tre Read Cycle Time 70 - 85 - - 100 -
tacc | Address Access Time - 70 - 85 - 100
tco1 | CET Access Time - 70 - 85 - 100
tcoz | 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 -
toge | Output Enable to Output in Low-Z 5 - 5 - 5 -
too Chip Enable (CET, CE2) to Output in High-Z - 25 - 30 - 35
topo | Output Enable to Output in High-Z - 25 - 30 - 35
toH Output Data Hold Time 10 - 10 - 10 -
Write Cycle
TC551001BPL/BFL/BFTL/BTRL
SYMBOL PARAMETER -70L -85L -10L UNIT
MIN. MAX. MIN. MAX. MIN. MAX.
twe 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 -
twr | Write Recovery Time 0. - - 0 - ns
toow | R/W to Output in High-Z - 25 - 30 - 35
toew | R/W to Output in Low-Z 5 - 5 - 5 -
tps 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

Qutput Load

1 TTL Gate and C| = 100pF
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Static RAM TC551001BPL/BFL/BFTL/BTRL-70L/85L/10L

Timing Waveforms

Read Cycle ()

ADDRESSES —><‘ : )
ar o £ ////////%//////

PN
o
x

_topo

OUTPUT DATA VALID

Write Cycle 1 @ (R/W Controlled Write)

twc

ADDRESSES )i ><

O ////////// ///////////// / DATA STABLE ////// ////////
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TC551001BPL/BFL/BFTL/BTRL-70L/85L/10L Static RAM

Write Cycle 2 ) (CET Controlled Write)
twc

N
ADDRESSES /(

o ////////// //////////////// / DATA ;FABLE ’F ///////

Write Cycle 3 () (CE2 Controlled Write)

twe _
ADDRESSES X X
/ .
22 twe 1. twr

RW

CE2 tcw \\

CET
Doy
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Static RAM TC551001BPL/BFL/BFTL/BTRL-70L/85L/10L

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 R/W 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 R/W high transition, outputs
remain in a high impedance state.

4.1tOE is high during a write cycle, the outputs are in a high impedance state during this period.

5. The I/0 may be in the output state during this time; therefore input signals of opposite phase must not be applied.
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TC551001BPL/BFL/BFTL/BTRL-70L/85L/10L Static RAM

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

SYMBOL PARAMETER MIN. | TYP. MAX. uNIT
Vpy | Data Retention Supply Voltage 2.0 - 5.5 \%
Vpy = 3.0V - - 15*
| Standby Current
pps2 Y VpH = 5.5V - - 30 bA
tcor | Chip Deselect to Data Retention Mode 0 - - ns
tr Recovery Time 5 - - ms

*3pA (max.) Ta = 0 ~ 40°C

CE1 Controlled Data Retention Mode (1)

Vop
Voo \ DATA _RETENTION MODE .
4.sv - S emn R ww e - ous mse = foe G G GEn MM D WEL Gy TP CED GEn D GEE GEn GI8 R GEw GEs
(2)
‘ Vpo-0.2Vv .
CEl - tcor s - tr -

GND

CE2 Controlled Data Retention Mode

Voo

Voo -\ e DATA RETENTION MODE Z

4‘5v - e eom e Gu e - — D SED IR WD SER GNe TRR N e GED GEP GR Cmn GRS Gur GEn T WED G TED GER GG e

0.2v

GND
Notes:
1. Inthe CE1 controlled data retention mode, minimum standby current is achieved under the condition CE2 < 0.2V or
CE22Vpp - 0.2V.

2. If the V}; of CET is 2.2V in operation, during the period that the Vpp voltage is going down from 4.5V to 2.4V, Ippg1
current flows.

3. In the CE2 controlled data retention mode, minimum standby current is achieved under the condition CE2 < 0.2V.
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TOSHIBA

SILICON GATE CMOS
262,144 WORD x 16 BIT STATIC RAM

Description

TC554161FTL/TRL-70/85/10

PRELIMINARY

The TC554161FTL/TRL 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 10mA/MHz (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 100uA (max.). The TC554161FTL/TRL 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 TC554161FTL/TRL is suitable for use in microprocessor systems
where high speed, low power, and battery backup are required. The TC554161FTL/TRL is offered in a 54-pin thin small outline

plastic package (forward type, reverse type).

Features

e Low power dissipation:  556mW/MHz (typ.)

¢ Standby current: 100pA (max.)
e Single 5V power supply
® Access time (max.)

TC554161FTL/TRL
-70 -85 -10

Access Time 70ns 85ns 100ns
CE Access Time 70ns 85ns 100ns
OE Access Time 35ns 45ns 50ns
* Power down feature: CE

¢ Data retention supply voltage: 2.0~55V

¢ |nputs and outputs TTL: compatible

® Package TC554161FTL : TSOP54-P-400
TC5H54161TRL : TSOP54-P-400A
Pin Names
A0 ~ A17 Address Inputs
/01 ~ 1/016 | Data Input/Output
CE Chip Enable Input
RW Read/Write Control Input
OE Output Enable Input
B, UB Data Byte Control Input
Vop Power (+5V)
GND Ground
NC No Connection

TOSHIBA AMERICA ELECTRONIC COMIPONENTS, INC.

Pin Connection (Top View)
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TC554161FTL/TRL-70/85/10

Static RAM

Block Diagram

<+—o Vpp
MEMORY
CELL ARRAY o GND
1,024 x 256 x 16
(4,194,304)
v
o« CE -
104 o <58 1 J/«z:A
ot P <551
1107 o— e \ =/1333—
1708 o  —e——
409 > SENSE AMP.
1010 - ] e
igis i <5 —\\\ 8%
2w COLUMN <55
1013 izz DECODER _\ cda
1016 <+
{ COLUMN CE
CLOCK ADDRESS BUFFER
GENERATOR A4 A6 A8 A10
A5 A7 A9 Al
= ]
to— | e
U8 =3
Bo D)
41 > CcE
Operating Mode
PIN| = = = = :
MODE . CE OE R/W LB uB 1/01 ~ 1/08 1/09 ~ 1/016 POWER
L L Output Output lopo
Read L L H H L High Impedance Output Ibbo
L H Output High Impedance | lppo
L L Input Input IDDO
Write L * L H L | High Impedance Input lobo
L H Input High Impedance | lppo
L H H * * , ) )
Output Deselect L - " m n High Impedance | High Impedance | Ippg
Standby H * * * * High Impedance | High Impedance | Ipps
*HorL
Maximum Ratings
SYMBOL ITEM RATING UNIT
Vop Power Supply Voitage -0.3~7.0 \%
ViN Input Voltage -0.3*~7.0 \
Vio Input and Output Voltage -0.5* ~Vpp + 0.5 \
Pp Power Dissipation 0.6 w
TsoLper | Soldering Temperature ¢ Time 26010 °Cesec
TsTrg | Storage Temperature -55 ~ 150 °C
Topr | Operating Temperature 0~70 °C
* -3.0V with a pulse width of 30ns
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Static RAM

TC554161FTL/TRL-70/85/10

DC Recommended Operating Conditions

SYMBOL PARAMETER MIN. | TYP. MAX. UNIT
Vpp | Power Supply Voltage 4.5 5.0 5.5
ViH Input High Voltage 2.2 - Vpp +0.3 v
ViL Input Low Voltage -0.3* - 0.8
VpH Data Retention Supply Voltage 2.0 - 5.5
* -8.0V with a pulse width of 30ns
DC Characteristics (Ta = 0 ~ 70°C, Vpp = 5V+10%)

SYMBOL PARAMETER TEST CONDITION MIN. | TYP. | MAX. | UNIT
M Input Leakage Current Vin=0~Vpp . - - +1.0 A
llo | Output Leakage Current CE =V or RW =V, or OF = Viy - - £1.0 | pA

Vour =0~ Vpp
loH Output High Current Vou =24V -1.0 - - mA
lo Output Low Current VoL =0.4V 21 - - mA
! CE = Vi, loyt = 0mA X Min. - - 100
obo1 Other Inputs = Vj/V)_ cyele T ls _ 15 _
Operating Current - mA
| ﬁ =0.2V, IOUT =0mA t Min. - - 90
DDo2 Other Inputs = Vi/V), ovele [ us Z 10 Z
Ippsi CE =V, Other Inputs = V/Vy_ - - 3 mA
Standby Current CE =Vpp-0.2V
Ippsz v Vpp = 2.0V ~ 5.5V - - 100 | pA
Capacitance* (Ta = 25°C, f = 1.0MHz)
SYMBOL PARAMETER TEST CONDITION MAX. | UNIT
Cin Input Capacitance - Vin=GND 10 E
Cout | Output Capacitance Voyt = GND 10 P
*This parameter is periodically sampléd and is not 100% tested.
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TC554161FTL/TRL-70/85/10

Static RAM

AC Characteristics (Ta = 0 ~ 70°C, Vpp = 5V+10%)

Read Cycle
TC554161FTL/TRL
SYMBOL PARAMETER -70 -85 -10 UNIT
MIN. | MAX. MIN. MAX. MIN. MAX.
trRe 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
taa | UB, LB Access Time - 35 - 45 - 50
ton Output Data Hold Time from Address Change 10 - 10 - 10 -
tcog | Output Enable Time from CE 10 - 10 - 10 - ns
toee | Output Enable Time from OE 5 - 5 - -
tge | Output Enable Time from UB, LB - 5 - -
top | Output Disable Time from CE - 25 - 30 - 35
topo | Output Disable Time from OE - 25 - 30 - 35
tgp | Output Disable Time from UB, LB - 25 - 30 - 35
Write Cycle
TC554161FTL/TRL
SYMBOL PARAMETER -70 -85 -10 UNIT
MIN. MAX. MIN. MAX. MIN. MAX.
twe Write Cycle Time 70 - 85 - 100 -
twp | Write Pulse Width 50 = 55 - 60 -
tow | 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 -
twr | Write Recovery Time - 0 - 0 - ns
tps Data Setup Time 30 - 35 - 40 -
toH Data Hold Time - - -
toew | Output Enable Time from R/W - - -
topw | Output Disable Time from R/W - 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 C; = 100pF
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Static RAM TC554161FTL/TRL-70/85/10

Timing Waveforms

Read Cycle (V)
| tre i
ADDRESSES *
! : 1Acctco _‘__'Qﬁ_,
% DO\
toe ~= too '
ot N\ %
tan | tooo
U8, 18 Y
N < tsp
OE
Dout Output Data Valid
tcoe
UNKNOWN
Write Cycle 1 ! (R/W Controlled Write)
| twe
ADDRESSES | X
tas I twe twr

R O f

tow

| taw

High Impedance

Dout

1 tos toH_|

Din (S) * Data Stable * (s)
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TC554161FTL/TRL-70/85/10

Static RAM

Write Cycle 2 ¥ (CE Controlled Write)

| twe |

& AN\ __1 |

Write Cycle 3 4} (UB, LB Controlled Write)

ADDRESSES Tﬂi >(
— -—
U8, 18 7/ .
Din 5 * Data Stable * {5)
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Static RAM TC554161FTL/TRL-70/85/10

Notes:
1. R/W 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 O 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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TC554161FTL/TRL-70/85/10

Static RAM

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

SYMBOL PARAMETER MIN. TYP. MAX. UNIT-
Vpy | Data Retention Supply Voltage 2.0 - 55 \
| Standby Current Vor =30V _ _ 50 uA
U
ppsz y Vor = 5.5V - - 100
tcpr | Chip Deselect to Data Retention Mode 0 - - ns
tr Recovery Time 5 - - ms
CE Controlled Data Retention Mode
Voo \ DATA RETENTION MODE
45V == el o bk oAbkt wiein i -
(1} (1)
o T \ /
/ Vpp- 0.2V
CE tcor r
GND

Note:

1. Ifthe Vj of CE is 2.2V in operation, during the period that the Vpp, voltage is going down from 4.5V to 2.4V, Iobst

A-148

current flows.
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TOSHIBA

SILICON GATE CMOS
262,144 WORD x 16 BIT STATIC RAM

Description

TC554161FTL/TRI-70L/85L/10L

PRELIMINARY

The TC554161FTL/TRL 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 10mA/MHz (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 60pA (max.). The TC554161FTL/TRL 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 TC554161FTL/TRL is suitable for use in microprocessor systems
where high speed, low power, and battery backup are required. The TC554161FTL/TRL is offered in a 54-pin thin small outline

plastic package (forward type, reverse type).

Features

e | ow power dissipation:  55mW/MHz (typ.)

e Standby current: 8pA (max.) at Ta = 25°C
e Single 5V power supply

e Access time (max.)

TC554161FTL/TRL
-70L -85L -10L
Access Time 70ns 85ns 100ns
CE Access Time 70ns 85ns 100ns
OF Access Time 35ns 45ns 50ns

¢ Power down feature: CE

* Data retention supply voltage: 2.0~ 5.5V

¢ Inputs and outputs TTL compatible ’

¢ Package TC554161FTL : TSOP54-P-400
TC554161TRL : TSOP54-P-400A

Pin Names
A0 ~ A17 Address Inputs
/01 ~ 1/016 | Data Input/Output
CE | Chip Enable Input
RW Read/Write Control Input
OE Output Enable Input
iB,UB Data Byte Control Input
Vop Power (+5V)
GND Ground
NC No Connection

Pin Connection (Top View)

FTL

U000 0000000000000 0000000000000

A4 Ossa Ot PNC
AS (53 2 DA3
A6 052 3 pAa2
A7 Q5! a4 pai
NC Oso 5 DAO
1101 449 6 gJuo16
V02 (48 7 puois
Vee Qa7 8 PVec
GND 046 9 PGND
¥03 g4s 10 V014
1104 (a4 11 0 yo13
B ga43 120 UB
OE Qa2 13pCE
NC (a1 14 PNC
NC 4o 15 p RW
1105 {39 16 fiyO12
1106 (38 17 Byors
GNO (37 18 J GND
Vee 436 19 0 Vee
07 435 2017010
1708 34 21 p o9
A8 033 22 fNC
A9 032 a3par7
A0 431 24P A6
A1 430 25pAIS
A12 029 26D A14
NC (28 27p A3
TRL

TOSHIBA AMERICA ELECTRONIC COMPONENTS, INC.
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TC554161FTL/TRL-70L/85L/10L Static RAM
Block Diagram
R
ER: <+ Vpp
A3 o MEMORY
AA% o CElL ARRAY | +° GNO
a7 s 1,020% 256 x 16
A0 (4,194,304)
162
1703 o ce e
i1 i < 5 l k=
«zZ>D \) s - ; —
1106 E 7
w7 oce = $33—

- 109 > SENSE AMP. |
ot <7 =
i H <527 NI
vo1s <25 COLUMN <55
vo1is o-a DECODER
17016 %—1

v COLUMN CE
CLOCK ] ADDRESS BUFFER
GENERATOR AT RS X
A5 A7 A9 Al

us =BD=
Bo )
T <> [«
Operating Mode
MODE PN\ & | oF | pw | TB | U8 /01 ~ 1/08 1/09~1/016 | POWER
L L Output Output Ibpo
Read L L H H L High Impedance Output lobo
L H Output High Impedance | - Ippo
L L Input Input Ibpo
Write L * L H L High Impedance Input Iobo
L H Input High Impedance | Ippo
Output Deselect t lj 'j ; ; High Impedance | High Impedance | lIppo
Standby H * * * * High Impedance | High Impedance | Ippg
*HorlL
Maximum Ratings
SYMBOL ITEM RATING UNIT
Vpp | Power Supply Voltage -0.3~7.0 \Y
Vin Input Voltage -0.3"~7.0 \
Vyo | Input and Output Voltage -0.5* ~Vpp + 0.5 Vv
Pp Power Dissipation 0.6 w
TsoLper | Soldering Temperature » Time 260+ 10 °C e sec
Tstrg | Storage Temperature -55 ~ 150 °C
Topr | Operating Temperature 0~70 °C

* -3.0V with a pulse width of 30ns

A-150
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Static RAM TC554161FTL/TRL-70L/85L/10L

DC Recommended Operating Conditions

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

* -3.0V with a pulse width of 30ns

DC Characteristics (Ta = 0 ~ 70°C, Vpp = 5V£10%)

SYMBOL PARAMETER TEST CONDITION MIN. | TYP. | MAX. | UNIT
I Input Leakage Current Vin=0~Vpp ' - - +1.0 pA
CE=VyorRW =V orOE =V,
1 Output Leakage Current IH I IH - - +1.0
Lo P ¢ Vour=0~Vpp na
lon | Output High Current Von = 2.4V -1.0 - - mA
lo. | Output Low Current VoL = 0.4V 2.1 - - mA
CE= V"_, IOUT =0mA Min. - - 100
'bpor . Other Inputs = V|/V_ eycle 1us - 15 _
Operating Current — - mA
I CE = 0.2V, loyr = 0mA . Min. | - - 90
DDo2 Other Inputs = Vy/V) ovele s Z 10 Z
IDDS1 CE= VlH’ Other Inputs = V|HN||_ - - 3 mA
Standby Current CE=Vpp-02V Ta=0~70°C - - 60
lops2 Vpp = 2.0V ~ 5.5V o KA
DD = &- - Ta=25°C - 4 8

Capacitance* (Ta = 25°C, f = 1.0MHz)

SYMBOL PARAMETER TEST CONDITION MAX. | UNIT
Ciy | Input Capacitance Vin=GND 10 F
Cout | Output Capacitance Vout = GND 10 P

*This parameter is periodically sampled and is not 100% tested.
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TC554161FTL/TRL-70L/85L/10L

Static RAM

AC Characteristics (Ta = 0 ~ 70°C, Vpp = 5V£10%)

Read Cycle
TC554161FTL/TRL
SYMBOL PARAMETER -70L -85L 0L UNIT
MIN. MAX. MIN. MAX. MIN. MAX.
tre 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
ton Output Data Hold Time from Address Change 10 - 10 - 10 - ns
tcoe | Output Enable Time from CE 10 - 10 - 10 -
toge | Output Enable Time from OE 5 - 5 - -
tge | Output Enable Time from UB, LB 5 - 5 - -
top | Output Disable Time from CE - 25 - 30 - 35
topo | Output Disable Time from OE - 25 - 30 - 35
tgp . | Output Disable Time from UB, [B - 25 - 30 - 35
Write Cycle
TC554161FTL/TRL
SYMBOL PARAMETER -70L -85L -10L UNIT
MIN. MAX. MIN. MAX. MIN. MAX.
twe | 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 -
tps | Data Setup Time 30 - 35 - 40 -
tpy | Data Hold Time - 0 - 0 -
toew | Output Enable Time from R/W - 5 - 5 -
topw | Output Disable Time from R/W - 25 - 30 - 35
AC Test Conditions
Input Pulse Leveis 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 C; = 100pF
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Static RAM

TC554161FTL/TRL-70L/85L/10L

Timing Waveforms

Read Cycle (V)
| tre

ADDRESSES *
: : tacc

N

too |

tooo

|
5

tgp

ADDRESSES X - X
| Sas | I twe s
RAW w\ 4
@ K V"

High Impedance

Dout &

| tos

ton |

Din : (s) * Data Stable * (s)
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TC554161FTL/TRL-70L/85L/10L Static RAM

Write Cycle 2 ¥ (CE Controlled Write)

w s

/

High Impedance

(s)

Write Cycle 3 @ (UB, LB Controlled Write)

ADDRESSES X X
. e
o \S | Ja



Static RAM TC554161FTL/TRL-70L/85L/10L

Notes:
1. RW 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 O 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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TC554161FTL/TRL-70L/85L/10L Static RAM
Data Retention Characteristics (Ta = 0 ~ 70°C)
SYMBOL PARAMETER MIN. | TYP. MAX. UNIT
Vpy | Data Retention Supply Voltage 2.0 - 55 \
| Standby C ¢ Vpy = 3.0V - - 30" A
an urren 3
pps2 y VpH = 5.5V - - 60
tcor | Chip Deselect to Data Retention Mode - - ns -
tr Recovery Time - - ms
*BPA (max.) Ta = 0 ~ 40°C
CE Controlled Data Retention Mode
Voo \ DATA RETENTION MODE
45V - ———— e A o e ity o At —————
(M) (1)
Vw777 \ //
/ Vpp-0.2V
CE tcor tr

Note:

GND

1. If the Vi of CE is 2.2V in operation, during the pericd that the Vpp voltage is going down from 4.5V to 2.4V, Ippgi

A-156
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High Speed SRAM



High Speed Static RAM

Density Organization Package Speed (ns) Features Page
TCE588.uivviieviieeennin BAK et bl BK X B e P 15,20, 25, 35 e B-1
TCE5B88 ..ccvvvvivviiieenn. 84K et bl BK X B e P e 10, 12 e B-9
TCB589 ... T2K i BEKX D i Pod 00015, 20, 25, 35 e B-17
TC55464A .. . . . B-25
TC55B464 ..... SRR RRRUPRNN = i
TC55465A ......coovee. ) TC55464A W/CE.......B-41
TCE5B465 ... TC55B464 w/OE.......
TC55328A ...

TC55B328 ..
TCB5V328..................
TCB5320A ...
TCE5B329 ..
TC551632......
TC55B4256 ...
TC55B4257 ...
TC55B8128 ...
TC551664......
TC55V1664....
TCB5V1864....
TCB51402...
TCB54107 .

..3.3V Operation
..3.3V Operation ........

Package: P = Plastic DIR, J = SOJ, FT = Forward bend TSOP



TOSHIBA

"TC5588P/J-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 operation.

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 TTL 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)

o Fast access time TC5588P TC5588)
- TC5588P/J-16  15ns (.
- TC5588P/J-20 20ns (|
- TC5588P/J-25 25ns(m
- TC5588P/J-35 35ns (m

* Low power dissipation
- Operation: .
- TC5588P/J-15 135mA (m
- TC5588P/J-20 115mA (m
- TC5588P/J-25 115mA (m:
- TC5588P/J-35 115mA (m:
- Standby: 1mA (max.)

e Single 5V power supply: 5V+10%

o Fully static operation

e Inputs and outputs TTL compatible

e Output buffer control: OE

e Package:
- TC5588P: DIP28-P-300B
- TC5588J: SOJ28-P-300A

Pin Names
A0 ~ A12 Address Inputs
1/01 ~ /08 | Data Inputs/Outputs
CET, CE2 | Chip Enable Inputs

WE Write Enable Input
OE Output Enable Input
Vop Power (+5V)
GND Ground

NC No Connection

TOSHIBA AMERICA ELECTRONIC COMPONENTS, INC. B-1



T65588Pld-1 5/20/25/35 Static RAM
Block Diagram
CLoCK
GENERATOR -
PRECHARGE
CIRCUIT -«—0 Vpp
1 1
A12 O— ]
- w « MEMORY CELL GND
e - ARRAY
O—SSt S"S’ 256x32x8
o—40a6> w
O ax qem - (55.536)
AS O—
0t ©
O - A/——- [ d
L~ p =]
cc:— 2 /F SENSE AM \ =
o Z P;F ‘ ;
o— - x(/] COLUMN O
o w /] DECODER w
o8 © q Y qu
[ 'S e -
< Jj . COLUMN ADDRESS a4 >
o® BUFFER P~ Qo
O 0 0 0 ©
AG ~""> A0
OF O—Of -
Ot 6 =<
x g
CE2 Ot 2w
— 592
CE1O0—0 U w0
Maximum Ratings
SYMBOL ITEM RATING UNIT
Vpp | Power Supply Voltage -05~7.0 \
Vin Input Voltage 20~7.0 \Y
Vyo | Input/Output Voltage -0.5~Vpp +0.5 v
Pp Power Dissipation 1.0 w
TsoLper | Soldering Temperature « Time 260+ 10 °C e+ sec
Tstrg | Storage Temperature -65 ~ 150 °C
Topr | Operating Temperature -10~85 °C
B-2 TOSHIBA AMERICA ELECTRONIC COMPONENTS, INC.



Static RAM

TC5588P/J-15/20/25/35

DC Recommended Operating Conditions

SYMBOL PARAMETER MIN. | TYP. MAX. UNIT
Vop Power Supply Voltage 45 | 50 5.5 Vv
Vin input High Voitage 22 - Vpp+05 | V
ViL Input Low Voltage 05| - 0.8 \
* -3V with a pulse width of 10ns
DC Characteristics (Ta = 0 ~ 70°C, Vpp = 5V+10%)
SYMBOL PARAMETER TEST CONDITION MIN. TYP. | MAX. | UNIT
Iy Input Leakage Current Vin=0~Vpp - - +1 pA
CE1 = VIH or CE2 = V||_ or WE =V|‘|_ _ _
Lo Output Leakage Current or OF = Vi, Vour =0 ~ Vpp 1 pA
lon Output High Current Von =24V -4 - - mA
loL Output Low Current VoL=0.4V 8 - - mA
Vpp = 5.5V tgycie = Min cycle 15 - - 135
) CET=V and CE2 =V -20
Ibpo | Operating Current Other Inputs = ViV, o5 _ B 15 mA
IOUT =0mA 35
Vpp = 5.5V teycle = Min cycle
Ibpsi CET=VyorCE2=V,_ - - 25
Standby Current Other Inputs = Vy/Vy,_ mA
I . CE1=Vpp-0.2Vor CE2=0.2V _ _ 1
pDS2 Other Inputs = Vpp - 0.2V or 0.2V
* 1 CET 2 Vpp - 0.2V, the specified limits are guaranteed under the condition CE2 > Vi - 0.2V or CE2 < 0.2V.
Capacitance* (Ta = 25°C, f = 1.0MHz2)
SYMBOL PARAMETER TEST CONDITION MAX. | UNIT
Cin Input Capacitance Vin=GND pF
Cout | Output Capacitance Vout=GND pF
*This parameter is periodically sampled and is not 100% tested.
TOSHIBA AMERICA ELECTRONIC COMPONENTS, INC. B-3



TC5588P/J-15/20/25/35

Static RAM

AC Characteristics (Ta = 0 ~ 70°C("), Vpp = 5V+10%)

Read Cycle
TC5588P/J-15 | TC5588P/J-20 | TC5588P/J-25 | TC5588P/J-35
SYMBOL PARAMETER : UNIT
MIN. | MAX. | MIN. | MAX. | MIN. | MAX. | MIN. | MAX.
trc | Read Cycle Time 15 - 20 - 25 - 35 -
tacc | Address Access Time - 15 - 20 - 25 - 35
tcor | CET Access Time - 15 - 20 - 25 - 35
tcoz | CE2 Access Time - 15 - 20 - 25 - 35
tore | OE Access Time - 9 - 10 - 12 - 12
ton Output Data Hold Time from Address Change | 5 - 5 -~ 5 - 5 -
tcoe | Output Enable Time from CET or CE2 5 - 5 - 5 - 5 - ns
tcop | Output Disable Time from CET or CE2 - 6 - 6 - 6 - 6
toge | Output Enable Time from OE 0 - ] - 0 - 0 -
topo | Output Disable Time from OE - 5 - 5 - 5 - 5
tpy Chip Selection to Power Up Time 0 - 0 - 0 - 0 -
tpp | Chip Deselection to Power Down Time - 15 - 20 - 25 - 35
Write Cycle
TC5588P/J-15 | TC5588P/J-20 | TC5588P/J-25 | TC5588P/J-35
SYMBOL PARAMETER UNIT
MIN. | MAX. [ MIN. | MAX. | MIN. { MAX. | MIN. | MAX.
twe | Write Cycle Time 15 - 20 - | 25 - 35 -
tcw | Chip Enable to End of Write 12 - 13 - 15 - 15 -
tas Address Setup Time 0 - 0 - 0 - 0 -
twp | Write Pulse Width 12 - 13 - 15 - 15. - !
twg | Write Recovery Time 0 - 0 - 0 - 0 - ns
tps Data Setup Time 9 - 10 - 12 - 12, -
toy | Data Hold Time 0 - 0 - 0 - o=
toew | Output Enable Time from WE 0 - 0 - 0 - -
topw | Output Disable Time from WE - 6 - 6 - 6 - 6
AC Test Conditions
Input Pulse Levels 3.0v/0.0V 5V sov
Input Pulse Rise and Fall Time 3ns
Input Timing Measurement Reference Levels 2.2V/0.8V 4800 . 4800
QOutput Timing Measurement Reference Levels 2.0v/0.8V VO gin vopin,
Output Load Fig. 1 CL=30pF 2550 2550

TOSHIBA AMERICA ELECTRONIC COMPONENTS,; INC.
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TC5588P/J-15/20/25/35

Static RAM
Timing Waveforms
Read Cycle @
tre |
ADDRESSES
tacc tom
‘ |
tcoo(s) |
| tco1 I~ >
27/,

T 2

- toe
[s]3

LOEE (6)
oh Imped tcoE (6)
Dour High mpedance {  OUTPUTDATAVALID
*x
tCOE (6) UNKNOWN UNKNOWN
Write Cycle 1 ) (WE Controlled Write)
twe |
ADDRESSES >Z‘
-~
tas twr
- twep e
« - -
we AN ,
tow

UNKNOWN

( toew(s)

High Impedance

| tos ] ton

Din

>¢ oar staate ;F(
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TC5588P/J-15/20/25/35 Static RAM

" Write Cycle 2 ) (CE1 Controlled Write)
twe t

4
ADDRESSES >§
)
’ t twp twRr .

7

tew
o NN /
X
. toow (6)
t
| teoe(s) TR High Impedance

.......

............
............

UNKNOWN
| tos
Din ji DATA STABLE $<

Write Cycle 3 ) (CE2 Controlled Write)

twc I

ADDRESSES ><5* . D&
- . N
ce2 : | - N
i ' k toow (s)

‘ S UNKNOWNI : tos e
Oin : )ql: DATA STABLE k
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Static RAM TC5588P/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) toor, toees tow - - - - - Output Enable Time
(B) tcop. tobos topw - - - - Output Disable Time

High Impedance

— . T -
CE1, OF \ N Y,
4%
WE, CE2 / 1\
(A 6]
High tmped M § g2V
1 mpegance Y
Dour e v X _OUTPUT DATA VALID X
T 0.2v
UNKNOWN UNKNOWN

TOSHIBA AMERICA ELECTRONIC COMPONENTS, INC.
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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 high 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 (OF) 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 TTL 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 : TCss888P TCS5888)
- TC55B88P/J-10 10ns (max.)

- TC55B88P/J-12 12ns (max.)
e |_ow power dissipation

- Operation: 155mA (max.)
- Standby: 10mA (max.)
® Single 5V power supply:  5V+5% (-10)
BV+10% (-12)
® Fully static operation
 Inputs and outputs TTL compatible
» Output buffer control: OE
* Package:
- TC55B88P: DIP28-P-300B
- TC55B88J: SOJ28-P-300A

Pin Names

A0 ~ A12 Address Inputs

/01 ~ /08 | Data Inputs/Outputs
CET,CE2 | Chip Enable Inputs

WE Write Enable input
OE Output Enable Input
Vbp Power (+5V)
GND Ground

NC No Connection

TOSHIBA AMERICA ELECTRONIC COMPONENTS, INC. B-9



TC55B88P/J-10/12 Static RAM

Block Diagram

Aso—{3
A6 S = MEMORY
A7o—{3 8 CELL ARRAY ~—o Vpp
A8o—13 o[ M
A100—{3 3 (65,536)
At1o—13 o .
A120—{3 I:[
| |
zg; o- ,%‘J COLUMN 110 -_L(k,
N CIRCUIT
Vo3 o- N v N
Vo4 o > >
105 o N COLUMN | N
o N DECODER Y
/06 © {0 —{>
N N
Vo7 [ A A N S
V08 o— >3 g s 1-£'r’ nd
¢ &6 0 0o o
AD A1 A2 A3 A4
WE o— < L]
Oto—d . 2
Oud
CE2o0— =45
o—q 322
(<3 Ownuv
Maximum Ratings
SYMBOL ITEM RATING UNIT
Vpp | Power Supply Voltage -05~7.0 \
Vin Input Voltage 20~7.0 \'
Vyo | Input/Output Voltage -0.5~Vpp+0.5 \'
Pp Power Dissipation 1.0 w
TsoLper | Soldering Temperature » Time 260+ 10 °Cesec
Tstrg | Storage Temperature -65 ~ 150 °C
Topr | Operating Temperature -10 ~ 85 °C

B-10 TOSHIBA AMERICA ELECTRONIC COMPONENTS, INC.



Static RAM TC55B88P/J-10/12
DC Recommended Operating Conditions
SYMBOL PARAMETER MIN. | TYP. MAX. UNIT
v P Supplv Voltage -10 | 4.75 5.0 5.25 v
ower Su| olta,
oo pply Vollag 12| 45 | 50 55
Viy Input High Voltage 2.2 - Vpp + 0.5 v
ViL Input Low Voltage -0.5* - 0.8 \
* -3V with a pulse width of 10ns
DC Characteristics (Ta = 0 ~ 70°C, -10: Vpp = 5V+5%, -12: Vpp = 5V+10%)
SYMBOL PARAMETER TEST CONDITION MIN. | TYP. | MAX. | UNIT
I Input Leakage Current Vin=0~Vpp - - +10 | pA
CE1 = VIH or CE2 = VIL or WE =VIL or
| Output Leakage Current = - - +10
Lo P o OE =V, Vour=0~ Vpp nA
loH Output High Current Voy =2.4V -4 - - mA
loL Output Low Current VoL =0.4V 8 - - mA
teycle = Min cycle
CE1 = V|L and CE2 = V|H VDD = 10
Other Inputs = Vy/V) 5.25V
. lout = OmA
lopc | Operating Current - - - 155 | mA
teycle = Min cycle
Ei= V||_ and CE2 = VIH _ .
Other Inputs = Viu/V)_ Vop =85V | -12
|OUT =0mA
CE1 =V|H or CE2=V|L VDD= -10 _ _
Other Inputs = V|HN|L 5.25V
foost Standby Current CE1 = Vyy or CE2 =V Vpp=55V | 12| - | - » mA
4 Other Inputs = V)V, DD =
| CE1=Vpp-0.2Vor CE2=0.2V _ _ 10
DDs2 Other Inputs = Vpp - 0.2V or 0.2V
Capacitance* (Ta = 25°C, f = 1.0MHz)
SYMBOL PARAMETER TEST CONDITION MAX. | UNIT
Cin Input Capacitance Vin=GND 5 pF
Cour | Output Capacitance Vour = GND 7 pF
*This parameter is periodically sampled and is not 100% tested.
TOSHIBA AMERICA ELECTRONIC COMPONENTS, INC. B-11




TC55B88P/J-10/12

Static RAM

AC Characteristics (Ta = 0 ~ 70°C("), -10: Vpp = 5V+5%, -12: Vpp = 5V+10%)

Read Cycle
TC55B88P/J-10 | TC55B88P/J-12
SYMBOL PARAMETER UNIT
MIN. | MAX. | MIN. | MAX.
tre Read Cycle Time 10 - 12 -
tacc | Address Access Time - 10 - 12
tcor | CET Access Time - 10 - 12
tcoz | CE2 Access Time - 10 - 12
tog | OE Access Time - 6 - 7
ton Output Data Hold Time from Address Change 3 - 3 -
tcoe | Output Enable Time from CET or CE2 3 - 3 - ne
tcop | Output Disable Time from CET or CE2 - 5 - 6
toee | Output Enable Time from OE 1 - 1 -
topo | Output Disable Time from OE - 5 - 6
teu Chip Selection to Power Up Time 0 - 0 -
tep Chip Deselection to Power Down Time - 10 - 12
Write Cycle
TC55B88P/J-10 | TC55B88P/J-12
SYMBOL PARAMETER UNIT
MIN. MAX. MIN. MAX.
twe | Write Cycle Time 10 - 12 -
tcw | Chip Enable to End of Write 7 - 8 -
tas Address Setup Time 0 - 0 -
taw | Address Valid to End of Write 7 - 8 -
twp | Write Pulse Width 6 - 7 -
twr | Write Recovery Time 1 - 1 - ne
tos Data Setup Time 6 - 7 -
toH Data Hold Time 0 - 0 -
toew | Output Enable Time from WE 1 - 1 -
toow | Output Disable Time from WE - 5 - 6
AC Test Conditions sV sv
Input Pulse Levels 3.0v/0.0V
Input Pulse Rise and Fall Time 3ns 48001 4800
Input Timing Measurement Reference Levels 1.5V 170 pin /0 pin ‘
Output Timing Measurement Reference Levels 1.5v CL=30pF 2550 CL=S5pF 2550
Output Load Fig. 1 ’I l

(For tcoe. toee tcoo.
tooo. toew and topw)

Figure 1.
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Static RAM TC55B88P/J-10/12

Timing Waveforms

Read Cycle @
tre |
ADDRESSES x
tacc toH
|
CE2 Y tco2 \
00 (5) ]
tcor LN i
= T
tcoo (6)
= | tog - >
N /
N 2
tocee (6) tooo (6)
tcoe (6)
High Impedance 3
Oour OUTPUT DATA VALID D
ot (6) UNKNOWN UNKNOWN
Write Cycle 1 ¥ (WE Controlled Write)
- twe
ADDRESSES }( . ><
taw - .
s ] | twp WR
wE 3 ; ¥
i tow
]
CE2
tow
7 Il
1] N }
toow (6)
Oour
NKNOWN ' :
UNKNOW | tos }ton UNKNOWN

O * DATA STABLE )K
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TC55B88P/J-10/12 Static RAM

Write Cycle 2 {5 (CET Controlled Write)

twce |
ADDRESSES )(
- tas i twe ol “twa .
WE
tew

CE2

[« 5} }/

Dour High Impedance

UNKNOWN tos —_ tou
O A | X DATA STABLE
Write Cycle 3 5 (CE2 Controlled Write)
twe |
ADDRESSES X
B tASA | twe | twr
" 777
tON —
CE2 7 / 4 \\
tew ’
o 3 2
tcoers), - oowe) ‘
Dour ) High !mpedance
‘ ummowwI ' tos ] tou

Din * DATA STABLE

B-14 TOSHIBA AMERICA ELECTRONIC COMPONENTS, INC.




Static RAM TC55B88P/J-10/12

Notes:

—_

. 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 CET 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 CET 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) tCOEv tOEE’ tOEW ..... OUtDUt Enable Time
B) tcons tODO' toow - - .- Qutput Disable Time
ET, OF N
{f
WE, CE2
(a) ‘ (B)

. el | 0.2V

High Impedance . ’ / igh |
Dout g1 = 0V X _OUTPUT DATA VALIDX High Impedance

e oav
UNKNOWN UNKNOWN
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Static RAM

Notes
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TOSHIBA

SILICON GATE CMOS

8,192 WORD x 9 BIT CMOS STATIC RAM

Description

TC5589P/J-15/20/25/35

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 operation.

The TC5589P/J features low power dissipation when the device is deselected using chip enable (CE1, CE2) and has an output
enable input (OF) 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 applications such as cache memory and high speed storage. All inputs and

outputs are TTL compatible.

The TC5589P/J is available in a 300mil width, 28-pin DIP and SOJ suitable for high density surface assembly.

Features
® Fast access time .t
- TC5589P/J-15  15ns (m
- TC5589P/J-20  20ns (M
- TC5589P/J-25 25ns (M
- TCB589P/J-35 35ns (m
* | ow power dissipation
- Operation:
- TC5589P/J-15  135mA (max.)
- TC5589P/J-20  115mA (max.)
- TC5589P/J-25 115mA (max.)
- TC5589P/J-35 115mA (max.)
- Standby: 1mA (max.)
* Single 5V power supply: 5V+10%
e Fully static operation
¢ Inputs and outputs TTL compatible
e Output buffer control: OE
¢ Package:
- TC5589P: DIP28-P-300B
- TC5589J: SOJ28-P-300A

Pin Names

A0 ~ A12 Address Inputs

/01 ~ 1/09 | Data Inputs/Outputs

CE1, CE2 Chip Enable Inputs

WE Write Enable Input
OE Output Enable Input
Vpp Power (+5V)

GND Ground

Pin Connection (Top View)

TC5589P

A8{]
A7(]
A6
As{]
Ad(]
A3{]
A2]]
Al
A0(]
vo1(]
vo2(
vo3(]
voa(]
GND]

TOSHIBA AMERICA ELECTRONIC COMPONENTS, INC.
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TC5589P/J-15/20/25/35 Static RAM

Block Diagram

CLOCK ]
GENERATOR —
PRECHARGE
CIRCUIT <0 Vpo
1 ]
o « MEMORY CELL 0 GND
o Cu § ARRAY
o gg: 39 256x32x9
o002 w
o—Hxdm =0 (73,728)
AS O
o I |
Vo1 o — —~y
] [
- H— NE
> M= SENSE AMP % a
a //—/ \\ -
z W )
o— -« %/ COLUMN o«
o by DECODER w
o " 1 . <
vo9 © ) COLUMN ADDRESS 5
o= BUFFER oo
6 06 6 &6 ¢
A4 ~—— A0
OEo—9 3._4%
o— E2Z
CE2 g &z
CE1o—0 O LU}
Maximum Ratings
SYMBOL ITEM RATING UNIT
Vpp | Power Supply Voltage -05~7.0 \
ViN Input Voltage -20~7.0 \'
Vyo Input/Output Voltage -0.56~Vpp +0.5 \
Pp Power Dissipation 1.0 w
TsoLper | Soldering Temperature * Time 260+ 10 °C e 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
Vop Power Supply Voltage 4.5 5.0 5.5 v
ViH Input High Voltage 22 - Vpp + 0.5 \%
ViL Input Low Voltage -0.5" | - 0.8 \
* -3V with a pulse width of 10ns
DC Characteristics (Ta = 0 ~ 70°C, Vpp = 5V+10%)
SYMBOL PARAMETER TEST CONDITION MiN. TYP. | MAX. | UNIT
I Input Leakage Current ViN=0~Vpp - - +1 HA
CEl = VlH or CE2 = V||_ or WE =V||_ _ _
o Output Leakage Current or OF =V, Vour = 0 ~ Vip +1 pA
lon Output High Current Vop =2.4V -4 - - mA
loL Output Low Current VoL = 0.4V 8 - - mA
Vpp = 5.5V tg,qe = Min cycle 15 — - 135
i CE1=V| and CE2 =V -20
lppo | Operating Current Other Inputs = V/V, =5 _ B 15 mA
lOUT =0mA 35
Vpp = 5.5V tgyle = Min cycle
IDDS1 CEl= Vi or CE2 =V - = 25
Standby Current Other Inputs = V,/V_ mA
I " CE1=Vpp-0.2VorCE2=0.2V _ _ 1
DDS2 Other Inputs = Vpp - 0.2V or 0.2V
* IFCET 2 Vpp - 0.2V, the specified limits are guaranteed under the condition CE2 2 Vpp, - 0.2V or CE2 < 0.2V
Capacitance* (Ta = 25°C, f = 1.0MHz)
SYMBOL PARAMETER TEST CONDITION MAX. | UNIT
Cin Input Capacitance Vin=GND 5 pF
Cout | Output Capacitance Vour=GND 7 pF
*This parameter is periodically sampled and is not 100% tested.
TOSHIBA AMERICA ELECTRONIC COMPONENTS, INC. B-19



TC5589P/J-15/20/25/35

Static RAM

AC Characteristics (Ta = 0 ~ 70°C("), Vpp, = 5V+10%)

Read Cycle .
TC5589P/J-15 | TC5589P/J-20 | TC5589P/J-25 | TC5589P/J-35
SYMBOL PARAMETER UNIT
MIN. | MAX. | MIN. | MAX. | MIN. | MAX. | MIN. | MAX.
tac | Read Cycle Time 15 - 20 -] 25 - 35 .| -
tacc | Address Access Time - 15 - 20 - 25 - 35
tcor | CET Access Time - 15 - 20 - 25 - 35
tcoz | CE2 Access Time - 15 - 20 - 25 - |35
tog | OE Access Time - 9 - 10 - 12 - 12
toH Output Data Hold Time from Address Change | 5 - 5 - 5 - 5 -
tcoe | Output Enable Time from CET or CE2 5 - 5 - 5 - 5 ™
tcop | Output Disable Time from CET or CE2 - 6 - 6 - 6 - 6
toge | Output Enable Time from OE 0 - 0 - 0 - 0 -
topo | Output Disable Time from OE - 5 - 5 - 5 - 5
tpy | Chip Selection to Power Up Time 0 - 0 - 0 - 0 -
tep Chip Deselection to Power Down Time - 15 - 20 - 25 - 35
Write Cycle
TC5589P/J-15 | TC5589P/J-20 | TC5589P/J-25 | TC5589P/J-35
SYMBOL PARAMETER UNIT
MIN. | MAX. | MIN. | MAX. | MIN. | MAX. | MIN. | MAX.
twc | Write Cycle Time 15 - 20 - 25 - 35 -
tow | Chip Enable to End of Write 12 - 13 - 15 - 15 -
tas | Address Setup Time 0 - 0 - 0 = 0 -
twp | Write Pulse Width 12 - 13 - 15 - 15 | -
twr | Write Recovery Time 0 - 0 - 0 - 0 - ns
tps Data Setup Time 9 - 10 - 12 - 12 -
toH Data Hold Time 0 - - 0 - 0. -
togw | Output Enable Time from WE 0 - - 0 - 0 -
topw | Output Disable Time from WE - 6 - 6 - 6 - 6
AC Test Conditions
Input Pulse Levels 3.0v/0.0V
Y sV
Input Pulse Rise and Fall Time 3ns
Input Timing Measurement Reference Levels 2.2v/0.8V 4800 4800
Output Timing Measurement Reference Levels 2.0v/0.8V Ie} Ein llOopin
Output Load Fig. 1 J_
CL=30pF l 2550  ClL=5pF ’I 2550
(For tcoe, toee. tcoo
tooo. toew and topw)
Figure 1.
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Static RAM TC5589P/J-15/20/25/35

Timing Waveforms

Read Cycle @
tre |
ADDRESSES
tacc foH
Ce2 /////////////’f ' tcos
tcop (6) |
| tcor . | .
= DO
tcoo (6)
toe
t t
| — Eo(: ® | | 0DO (6)
Dout High Impedance f OUTPUT DATA VALID
tCOE (6) UNKNOWN UNKNOWN
Write Cycle 1 ) (WE Controlied Write)
twe >
ADDRESSES >§; ]
tas I tup twr
WE ) Y
i tew
ce2 ) \\\\\\\\\\\\\\%\
tew
" I
V.
toow (6) 1 toew(6)
Dour High Impedance
UNKNOWN B tos tom UNKNOWN
Din

DATA STABLE
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ADDRESSES >§: :)*

2 E MNMMMUIbI
- e —

O >¢  DATA STABLE $<

Write Cycle 3 ® (CE2 Controlled Write)

twc |
¥,
ADDRESSES >< Di
N
tas twp I twr
| a——
" T
z
[ tew
cE2 N
X

{0

High Impedance

UNKNOWNI

tps
>¢ DATA STABLE
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Static RAM TC5589P/J-15/20/25/35

Notes:

al

=

1:

v

—

=\

C

. The operating temperature (Ta) is guaranteed with transverse air flow exceeding 400 linear feet per minute.

. WE is high for read cycles.

If the CET low transition or CE2 high transition occurs coincident with or after the WE low transition, outputs
remain in a high impedance state.

. ifthe CET high transition or CE2 low transition occurs coincident with or prior to the WE high transition, outputs

remain in a high impedance state.

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

. The following parameters are measured using the load shown in Fig. 1.

(A) tCOE’ tOEE» tOEW ..... Output Enable Time
(B) tCOD’ tooo, tODW e Output Disable Time

D ——

1 N

E2 /

| (A) ®)

> 0.2v

[}
High Impedance ’ i
DouTt S 8V X _OUTPUT DATA VALID X High Impedance

0.2v

T

UNKNOWN UNKNOWN

TOSHIBA AMERICA ELECTRONIC COMPONENTS, iNC. B-23



Static RAM

Notes
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TOSHIBA

TC55464AP/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 TTL compatible.

The TC55464AP/AJ is available in a 300mil width, 24-pin DIP and SOJ suitable for high density surface assembly.

Pin Connection (Top View)

Features
‘ FaTStCZZZzS;g:J 5 150 (mse) TC55464AP TC55464A)
- ns (max.
——\/—
- TC55464AP/AJ-20 20ns (max) A8 1 240 Voo Al 3an Voo
- TC55464AP/AJ- 35 35ns (max. )
® | ow power dissipation As( 3 220 A14 ASC 3 22[1A14
-Oeration' As( 4 210 A13 As(l 4 210A13
- TC55464AP/AJ-10 120mA (max) ME 5 200A12 A4QS  200A12
- TC55464AP/AJ-20 120mA (max.) A3Li6 190 AN A30 6 190A11
- TC55464AP/AJ-25 120mA (max.) A20)7 18JA10 A207 18 A10
- TC55464AP/AJ-35 100mA (max.) A8 170 101 Al s 1701701
- Standby: 1mA (max.) Aol 9 1611702 Ao 9 1601702
* Single 5V power supply: 5V+10% Aslo 1501703 A9(]10 1501703
* Fully static operation CEQON 140J 1104 CEQN 1401104
* Inputs and outputs TTL compatible GND[12 130 Wz GND[12 13JWE
* Package: - ~—
(DIP) (SOJ)

- TC55464AP: DIP24-P-300B
- TC554684AJ: SOJ24-P-300A

Pin Names
AO ~A15 Address Inputs
/01 ~ 1/O4 | Data Inputs/Outputs

CE Chip Enable Input
WE Write Enable Input
Voo Power (+5V)

GND Ground
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‘TC55464AP/AJ-15/20/25/35 Static RAM

Block Diagram
Ald4 o—
A3 o— e« | | MEMORY CELL
AS o~ e w
A3oZos| | BT 256x 256 x 4
A2o—223 | =8 X &8 x +—>2 GND
Al o ] (262,144) '
AQ o— ‘
e | |
o1 ©
— 5 / SENSE AMP, \ »x
= Q. U Al = QO W
gz 5 <
/03 © CZ 3 COLUMN o 8 a —
/04 DECODER __‘
A L I
= COLUMN CE
« 2 [*T| ADDRESS BUFFER
u <
[
» Sy 66848831
vz A6 A8 A1l AI13
(V) A7 A10 A12 AlS
w2
" CE © >~ CE
Operating Mode
PIN| T | WE | wo1-104 | POWER
MODE
Read L H OUtpUt IDDO
Write L L Input lDDO
Standby H High Impedance | lppg
*HorL
Maximum Ratings
SYMBOL ITEM RATING UNIT
Vpp | Power Supply Voltage -0.5~7.0 \
ViN Input Voltage -20~7.0 \
Vio Input/Output Voltage -0.5" ~Vpp + 0.5 \
Pp Power Dissipation 1.0 w
TsoLper | Soldering Temperature » Time 260+ 10 °Cesec
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

TC55464AP/AJ-15/20/25/35

DC Recommended Operating Conditions

SYMBOL PARAMETER MIN. | TYP. MAX. UNIT
Voo Power Supply Voltage 45 | 5.0 5.5 \
Viy Input High Voltage 22 - Vpp +0.5 \
Vi Input Low Voltage -0.5* - 0.8 \"

* -3V with a pulse width of 10ns

DC Characteristics (Ta = 0 ~ 70°C, Vpp = 5V+10%)

SYMBOL PARAMETER TEST CONDITION MIN. TYP. | MAX. | UNIT
Iy Input Leakage Current ViN=0~Vpp - - +1 uA
||_0 Output Leakage Current C_E = VIH or WE =V||_, VOUT =0~ VDD - - +1 pA
lon | Output High Current Von =24V -4 - - mA
loL Output Low Current VoL =04V 8 - - mA

-15 - - 120
. &yge = Min cycle -20 _ _ 120
Ippo | Operatihg Current CE=V, mA
Other Inputs = Vi /V),_ -25 - - | 120
-35 - = 100
-15
teycle = Min cycle 20
Iops1 CE=Vy o5 - - 20
Standby Current Other Inputs = V'V - mA
-35
' CT = VDD - 02\/ - —_ 1
DDS2 Other Inputs = Vpp - 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
Cio Input/Output Capacitance Vyo=GND pF
*This parameter is periodically sampled and is not 100% tested.
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‘TC55464AP/AJ-15/20/25/35

Static RAM

AC Characteristics (Ta = 0 ~ 70°C("), Vpp = 5V+10%)

Read Cycle
TC55464AP/AJ-15 | TC55464AP/AJ-20 | TC55464AP/AJ-25 | TC55464AP/AJ-35
SYMBOL PARAMETER UNIT
MIN. | MAX. | MIN. | MAX. | MIN. | MAX. | MIN. | MAX.
tre Read Cycle Time 15 - 20 - 25 - 35 -
tacc | Address Access Time - 15 - 20 - 5 | - .| 35
tco | CE Access Time - 15 - 20 - | 25 - 35
i " ] . : ns
ton 8;;;;l.geData Hold Time from Address 5 _ 5 _ 5 _ 5 _
tcoe | Output Enable Time from CE 5 - 5 - 5- - 5 -
tcop | Output Disable Time from CE - 8 - 8 - 10 - 15
Write Cycle
TC55464AP/AJ-15 | TC55464AP/AJ-20 | TC55464AP/AJ-25 | TC55464AP/AJ-35
SYMBOL PARAMETER UNIT
MIN. | MAX. | MIN. | MAX. | MIN. | MAX. | MIN. | MAX.
twc | Write Cycle Time 15 - 20 - 25 - 35 -
twp | Write Pulse Width 10 - 1 - 13 - 18 -
taw | Address Valid to End of Write 12 - 13- - 15 - 20 -
tcw | Chip Enable to End of Write 12 - 13 - 15 - 20 -
tas Address Setup Time 0 - 0 - 0 - 0 - ns
twr | Write Recovery Time 0 - 0 - 0 - 0 -
tbs Data Setup Time 8 - 10 - 12 - 15 -
tpH Data Hold Time 0 - 0 - 0 - 0 -
toew | Output Enable Time from WE 1 - 1 - 1 - 1 -
topw | Output Disable Time from WE - 8 - 8 - 10 - | 15
AC Test Conditions
Input Puise Levels 3.0V/0.0V 2 Y
Input Puise Rise and Fall Time 3ns )
Input Timing Measurement Reference Levels 2.2V/0.8V 4800 4800
Output Timing Measurement Reference Levels 2.0v/0.8V 1/Opin I/Opin
Output Load Fig. 1

B-28

CL=30pF == 255Q CL=5pF l 2550

777

(For tcoe. tcoo:
toew and topw)

Figure 1.
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Static RAM TC55464AP/AJ-15/20/25/35

Timing Waveforms

ADDRESSES ): x
tacc . M
Write Cycle 1 (WE Controlled Write) |
ADDRESSES X . g
we A\ /

Din X DATA STABLE 2(
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TC55464AP/AJ-15/20/25/35 Static RAM
Write Cycle 2 (CE Controlied Write)
-— twe
ADDRESSES E: x
| [ tas ' : tw twr
7 JILIMIMIMNIIMM 7

N

IS

tcoe (s) ;
High Impedance
Dour
t
UNKNOWN o tom
Oin X DATA STABLE _X
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Static RAM TC55464AP/AJ-15/20/25/35

Notes:

WE

Dour

. The operating temperature (Ta) is guaranteed with transverse air flow exceeding 400 linear feet per minute.
. WE is high for read cycles.

. If the CE low transition occurs coincident with or after the WE low transition, outputs

remain in a high impedance state.

. If the CE high transition occurs coincident with or prior to the WE high transition, outputs

remain in a high impedance state.

. The following parameters are measured using the load shown in Fig. 1.

(A tcoe toew - - - - - Qutput Enable Time
B) tcop: topw - - - - Output Disable Time
SO

\ . A

/ \
‘ (a) (8)
e > . 0.2v
High impedance 0.2V rOUTPUT DATA VALID X High impedance
0.2v .
¢ o
UNKNOWN UNKNOWN ' 1 02v
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Static RAM

Notes
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TOSHIBA

TC55B464P/J-10/12

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 TC558464P ’ TC55B464)
- TC55B464P/J-10 10ns (max.) S

- TC55B464P/J-12 12ns (max.)
® Low power dissipation
- Operation:
- TC55B464P/J-10 140mA (max.)
- TC55B464P/J-12 140mA (max.)
- Standby: 15mA (max.)
* Single 5V power supply: 5V£10%
¢ Fully static operation
¢ Inputs and outputs TTL compatible
® Package:
- TC55B464P: DIP24-P-300B
- TC55B464J: SOJ24-P-300A

U
S2gwoNanbwN -

(DIP)

Pin Names
A0 ~A15 Address Inputs
/01 ~ 1/O4 | Data Inputs/Outputs

CE Chip Enable Input
WE Write Enable Input
Vop Power (+5V)

GND Ground
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TC55B464P/J-10/12 Static RAM

Block Diagram

Al1S o= .
A;g 1w ™1 o« 1 MEMORY CELL
A4 o] Eﬁ g§ ARRAY “+—o vpp
; WU
A3 21885 5w 256 x 256 x 4 “«— GND
Al o “<®| %9 | | (262,189)
AQ o—
1 1
101 © |
< |/ SENSE AMP. \ re
102 © <5 a <5
et e
vo3 o a8z 3 COLUMN 63>
- oo )
/04 DECODER
ry T I
< =1 . COLUMN CE
o 2 [*]] ADDRESS BUFFER
-4
O
> O & §3084444
oz AS A7 A10 A12
9 A6 A8 All A13

TE o© P Ce
Operating Mode
PN\ T | WE | wo1-voa | PoweR
MODE
Read L H Output Ibbo
Write ‘ L L Input Iopo
Standby H * |'High Impedance | Ippg
*HorL
Maximum Ratings
SYMBOL ITEM RATING UNIT
Vop Power Supply Voltage -05~7.0 \'
Vin | Input Voltage -20~7.0 \
Vo | Input/Output Voltage -0.5 ~Vpp +0.5 Vv
Pp Power Dissipation 1.0 w
TsoLper | Soldering Temperature  Time 260+ 10 °Cesec
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

TC55B464P/J-10/12

DC Recommended Operating Conditions

SYMBOL PARAMETER MIN. | TYP. MAX. UNIT
Vpbp Power Supply Voltage 45 | 5.0 5.5 \
Vi Input High Voltage 22 - Vpp + 0.5 \
ViL Input Low Voltage -0.5* | - 0.8 \
* -3V with a pulse width of 10ns
DC Characteristics (Ta = 0 ~ 70°C, Vpp = 5V10%)
SYMBOL PARAMETER TEST CONDITION MIN. | TYP. | MAX. | UNIT
Iy Input Leakage Current Vin=0~Vpp - - +10 uA
CE = V|yor WE =V
| Output Leakage Current H I - - | %10
LO p g Vv, ouT= 0~ Vpp llA
lon Output High Current Vou =24V 4 - - mA
loL Output Low Current VoL=0.4V 8 - - mA
teycle = Min cycle
Iopo | Operating Current CE=V)_ - - 140 | mA
Other Inputs = Viy/Vyi, loyt = OmA
CE=V
Iops1 " - - 30
Other Inputs = V|
Standby Current — P Vi mA
| CE=Vpp-0.2V _ _ 15
DDS2 Other Inputs = Vpp - 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
Cyo | Input/Output Capacitance Vijo=GND 8 pF

*This parameter is periodically sampled and is not 100% tested.
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TC55B464P/J-10/12

Static RAM

AC Characteristics (Ta = 0 ~ 70°C("), Vpp = 5V+10%)

Read Cycle
TC55B464P/J-10 | TC55B464P/J-12
SYMBOL PARAMETER UNIT
MIN. | MAX. | MIN. | MAX.
trc | Read Cycle Time 10 - 12 -
tacc | Address Access Time - 10 - 12
tco | CE Access Time - 10 - 12
toq | Output Data Hold Time from Address Change 3 - 3 -
tcoe | Output Enable Time from CE 3 - 3 - ne
tcop | Output Disable Time from CE - 5 - 6
tpu Chip Selection to Power Up Time 0 - 0 -
tpp Chip Deselection to Power Down Time - 10 - 12
Write Cycle
TC55B464P/J-10 | TC55B464P/J-12
SYMBOL PARAMETER - UNIT
MIN. | MAX. MIN. | MAX.
twe Write Cycle Time 10 - 12 -
tcw | Chip Enable to End of Write 7 - 8 -
tas Address Setup Time 0 - 0 -
taw Address Valid to End of Write 7 - 8 -
twp | Write Pulse Width 6 - 7 -
twr | Write Recovery Time 1 - 1 - ne
tos Data Setup Time 6 - 7 -
toH Data Hold Time 0 - 0 -
togw | Output Enable Time from WE 1 - 1 -
topw | Output Disable Time from WE - 5 = 6
AC Test Conditions sy sv
Input Pulse Levels 3.0v/0.0V
Input Pulse Rise and Fall Time 3ns
Input Timing Measurement Reference Levels 1.5V . 4800 R 4800
/Opin YOpin
Output Timing Measurement Reference Levels 1.5V
Output Load Fig. 1 2550 CL=SpF == 2550

CL= 30PF/J;

( For tcoe, tcoo. tosw and topw)
Figure 1.
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Static RAM TC55B464P/J-10/12

Timing Waveforms

Read Cycle @
t’¢

ADDRESSES )( v )(

tacc tox

%l
.
A\

1COE(s) teoo(s) |
High Impedance
Dout S TP OUTPUT DATA VALID
UNKNOWN UNKNOWN
Write Cycle 1 (WE Controlled Write)
twe
ADDRESSES >< )(
taw .
tas twe twr

A

\\N\“g 7
- TN T

toowis)
—id
High Impedance
Dour il
UNKNOWN | tos - UNKNOWN
Din ) DATA STABLE
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TC55B464P/J-10/12 Static RAM

Write Cycle 2 (CE Controlled Write)

ADDRESSES )( ) )(
. X | 7

' toH
—t
Din X DATA STABLE 1*
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Static RAM TC55B464P/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. The following parameters are measured using the load shown in Fig. 1.

A tcos toew - - - - - Output Enable Time
(B) tCODJ tODW RN Output Disable Time
CE
4t
4
WE
(A) ‘
L 0.2V
High | ' High Impedance
Doyt —iSh Tt 93y X OuTPUT DATA VALID X 9 TP
(
UNKNOWN UNKNOWN ' 1 02v
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Static RAM

Notes
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TOSHIBA

SILICON GATE CMOS

65,536 WORD x 4 BIT CMOS STATIC RAM

Description

TC55465AP/AJ-15/20/25/35

The TC55465AP/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 TC55465AP/AJ features low power dissipation when the device is deselected using chip enable (CE) and has an output
enable input (OF) 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 TTL compatible.

The TC55465AP/AJ is available in a 300mil width, 28-pin DIP and SOJ suitable for high density surface assembly.

p Features
® Fast access time
- TC55465AP/AJ-15 15ns (
- TC55465AP/AJ-20 20ns (
- TC55465AP/AJ-25 25ns (M
- TC55465AP/AJ-35 35ns ||
* { ow power dissipation
- Operation:
- TC55465AP/AJ-15 120mA (m

- TC55465AP/AJ-25 120mA (m
- TC55465AP/AJ-35 100mMA (m
- Standby: 1mA (max.)
* Single 5V power supply: 5V£10%
o Fully static operation
¢ Inputs and outputs TTL compatible
o Output buffer control: OE
® Package:
- TC55465AP: DIP28-P-300B
- TC55465AJ: SOJ28-P-300A

(max.)
- TC55465AP/AJ-20 120mA (max.)
(max.)
(max.)

Pin Names

AO ~ A15 Address Inputs

1/01 ~ I/04 | Data Inputs/Outputs
CE Chip Enable Input
WE Write Enable Input
OE Output Enable Input
Vpp Power (+5V)
GND Ground
NC No Connection

TOSHIBA AMERICA ELECTRONIC COMPONENTS, INC.

Pin Connection (Top View)

TC55465AP

TC55465A)

1
2
3
4
5
6
7
8
9
10
1
12
13
14
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TC55465AP/AJ-15/20/25/35 Static RAM

Block Diagram
A13 o
— _—
Aol o - MEMORY CELL
s
A4 o ;:: 8 ARRAY +—0 vy
A3
a2 o085 2o 256 x 256 x 4 <« GND
Al o] <o || x QO || (262,144)
AQ o
e [ 1
1101 &
« |/ SENSE AMP \
1102 © <«5%(/ \| « 5 %
-3 w - = 0w
42 q -
1103 o a<s3 COLUMN 332M
040 DECODER B
t [ [
8 m COLUMN CE
< | ADDRESS BUFFER
¥
> Yuw s488448484
S w A7 A9 All Al4
Vo A8 A10 A12 AlS

jijgar= oS

CE o <> CE
Operating Mode
PN\ S | OF | WE | 101104 | POWER
MODE :
Read L L H Output lobo
Write L * L Input Ibpo
Output Disable L H H High Impedance | Ippo
Standby H * * High Impedance | Ippg
*HorlL
Maximum Ratings
SYMBOL ITEM RATING UNIT
Vpp | Power Supply Voitage 05~7.0 \
Vin Input Voltage -2.0~7.0 \'
Vyo | Input/Output Voltage -0.5" ~Vpp + 0.5 \
Pp Power Dissipation 1.0 w
TsoLper | Soldering Temperature » Time 26010 °Cesec
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

TC55465AP/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 \Y
Vi Input High Voltage 22 - Vpp + 0.5 \
ViL Input Low Voltage -0.5* - 0.8 \

* -3V with a pulse width of 10ns

DC Characteristics (Ta = 0 ~ 70°C, Vpp = 5V+10%)

SYMBOL PARAMETER TEST CONDITION MIN. TYP. | MAX. | UNIT
I Input Leakage Current Vin=0~Vpp - - +1 LA
CE = V| or OE =V or WE =V
I Output Leakage Current H H I - - +1
o P ¢ Vour =0~ Vpp wA
loH Output High Current Vou =24V -4 - - mA
loL Output Low Current VoL = 0.4V 8 - - mA
-15 - - 120
teyele = Min cycle 20 _ _ 120
lopo | Operating Current CE=V|_ mA
Other Inputs = V|y/V) -25 - - 120
-35 - - 100
-15
teycle = Min cycle 20
Ipps1 CE=Vjy 25 - - 20
Standby Current Other Inputs = Vyy/V| - mA
’ -35
l ﬁ = VDD - 02V _ _ 1
Dbs2 Other Inputs = Vpp - 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
Cio Input/Output Capacitance Vo= GND 8 pF
*This parameter is periodically sampled and is not 100% tested.
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TC55465AP/AJ-15/20/25/35

Static RAM

AC Characteristics (Ta = 0 ~ 70°C("), Vpp = 5V+10%)

B-44

Read Cycle
TC55465AP/AJ-15 | TC55465AP/AJ-20 | TC55465AP/AJ-25 | TC55465AP/AJ-35
SYMBOL PARAMETER UNIT
MIN. | MAX. | MIN. MAX. | MIN. | MAX. | MIN. | MAX.
trc | Read Cycle Time 15 - 20 - 25 - | 35 -
tacc | Address Access Time - 15 - 20 - 25 - 35
tco | CE Access Time - 15 - 20 - 25 - 35
toe | OE Access Time - 8 - 10 - 12 - 15
ton g:g;ugteData Hold Time from Address 5 _ 5 _ 5 _ 5 _ ns
tcog | Output Enable Time from CE 5 - 5 - 5 - 5 -
tcop | Output Disable Time from CE - 8 - 8 - 10 - 15
toge | Output Enable Time from OE 1 - 1 - 1 - 1 -
topo | Output Disable Time from OE - 8 - 8 - 10 - 15
Write Cycle
TC55465AP/AJ-15 | TC55465AP/AJ-20 | TC55465AP/AJ-25 | TC55465AP/AJ-35
SYMBOL PARAMETER UNIT
MIN. MAX. MIN. MAX. MIN. MAX. MIN. MAX.
twe Write Cycle Time 15 - 20 - 25 - 35 -
twp | Write Pulse Width 10 - 11 - 13 - 18 -
taw | Address Valid to End of Write 12 - 13 - 15 - 20 -
tow Chip Enable to End of Write 12 - 13 - 15 - 20 .
tas Address Setup Time 0 - 0 - 0 - 0 -
twr Write Recovery Time 0 - 0 - 0 - 0 - ne
tos Data Setup Time 8 - 10 - 12 - 15 -
ton Data Hold Time 0 - 0 - 0 - . 0 -
toew | Output Enable Time from WE 1 - 1 - - ' -
topw | Output Disable Time from WE - 8 - 8 - 10 - 15
AC Test Conditions
Input Puise Levels 3.0V/0.0V 5 5y
Input Pulse Rise and Fall Time 3ns
Input Timing Measurement Reference Levels 2.2v/0.8V 4800 480Q
Output Timing Measurement Reference Levels 2.0v/0.8V I/Opin 1/Opin
Output Load Fig. 1
255Q CL=5pF 255Q

(For tcoe, toge. tcoo.
topo. toew and topw

Figure 1.
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Static RAM TC55465AP/AJ-15/20/25/35

Timing Waveforms

ADDRESSES X
ADDRESSES X — ]N

y toewie)

High impedance

UNKNOWN UNKNOWN

tos tou

Dy )g DATA STABLE X
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TC55465AP/AJ-15/20/25/35 Static RAM

Write Cycle 2 ¥ (CE Controlled Write)

twe

" |
ADDRESSES z X

t
| AS . twep

twr

. I tow ’ P
w 1O J
teoe(e) | toow(s) _
() High Impedance
Dou Ny
UNKNOWN tos tom
| o
Din X DATA STABLE X
|
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Static RAM TC55465AP/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 OF 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) tcop: topos topw - - - - Output Disable Time

———————

CE, O \

v

S
-

\ N

(a) =
, - (8) -] | 02v
High Impedance ' High Impedance
Dout =P v X _OUTPUT DATA VALID X 97 e
UNKNOWN UNKNOWN ' 1 02v
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Static RAM

Notes
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TOSHIBA

SILICON GATE BiCMOS

65,536 WORD x 4 BIT BiCMOS STATIC RAM

Description

'TC55B465P/J-10/12

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 TTL compatible.

The TC55B465P/J is available in a 300mil width, 28-pin DIP and SOJ suitable for high density surface assembly.

Features
® Fast access time
- TC55B465P/J-10 10ns (max.)
- TC55B465P/J-12 12ns (max.)
* | ow power dissipation
- Operation:
- TC55B465P/J-10 140mA (max.)
- TC55B465P/J-12  140mA (max.)
- Standby: 15mA (max.)
e Single 5V power supply: 5V+10%
¢ Fully static operation
e inputs and outputs TTL compatible
» Output buffer control: OE
* Package:
- TC55B465P: DIP28-P-300B
- TC55B465J: SOJ28-P-300A

Pin Names

AO ~ A15 Address Inputs

/01 ~ /04 | Data Inputs/Outputs
CE Chip Enable Input
WE Write Enable Input
OE Output Enable Input
Vpp Power (+5V)
GND Ground
NC No Connection
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Pin Connection (Top View)

TC55B465P

TC55B465J

1
2
3
4
5
6
7
8
9
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TC55B465P/J-10/12 Static RAM

Block Diagram

Al4
. P —
e zj “ o MEMORY CELL
A4 o— gzﬁ "é ARRAY <+— vpp
A3 o4 >0 : 25
A2 o222 ow 256 x 256 x 4 <«—0 GND
Al omd - [ | (262,144)
AQ o— ] I
101 <
e/ SENSEAMP [\ .«
- w fe——
- e
1103 o aZ3 COLUMN p:4 32M
R
Joao DECODE T
4 l |
& COLUMN CE
2 < ADDRESS BUFFER
¥ o
| 85 | | TTISTTLT
o w A6 A8 A10 A12 |
i A7 A9 A1l AIS
WE ﬁ —
OE o a —
CE o— <> CE
Operating Mode
PIN| == == TS
MODE CE OE WE . 1/01 ~ 1/04 POWER
Read L L H Output 'DDO
Write L * L Input Ibpo
Output Disable L H H High Impedance | Ippo
Standby H * * High Impedance | lpps
*HorlL
Maximum Ratings
SYMBOL ITEM RATING UNIT
Vop Power Supply Voltage -0.5~7.0 \
Vin Input Voltage -20~7.0 \"
Viio | Input/Output Voltage -0.5" ~Vpp + 0.5 \
Pp Power Dissipation 1.0 w
TsoLper | Soldering Temperature » Time 260+ 10 °Cesec
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 TC55B465P/J-10/12

DC Recommended Operating Conditions

SYMBOL PARAMETER MIN. | TYP. MAX. UNIT
Voo Power Supply Voltage 45 | 50 55 \Y
Vi | Input High Voltage 22 | - | vpp+05 | Vv
Vi, | Input Low Voltage 05| - | o8 v

* -3V with a pulse width of 10ns

DC Characteristics (Ta = 0 ~ 70°C, Vpp = 5V+10%)

SYMBOL PARAMETER TEST CONDITION MIN. TYP. | MAX. | UNIT
M Input Leakage Current Vin=0~Vpp - - +10 HA
llo | Output Leakage Current CE = Vi or OF =V or WE =V, - - | #10 | pA

Vour=0~Vpp
lon | Output High Current Von = 2.4V 4 | - - mA
loL Output Low Current VoL = 0.4V 8 - - mA
teycle = Min cycle
Ippo | Operating Current CE=V, - - 140 mA
Other Inputs = Vi,/Vy, loyt = OmA
CE=Vy
Ipps1 o - - 30
ther Inputs =V,
Standby Current — P Vi mA
l CE = VDD = 02V _ _ 15
DDS2 Other Inputs = Vpp - 0.2V or 0.2V
Capacitance* (Ta = 25°C, f = 1.0MH2)

SYMBOL PARAMETER TEST CONDITION MAX. | UNIT

Cin Input Capacitance Vin = GND ! 6 pF
Cio Input/Output Capacitance Vyo= GND 8 pF

*This parameter is periodically sampled and is not 100% tested.
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TC55B465P/J-10/12

Static RAM

AC Characteristics (Ta = 0 ~ 70°C("), Vpp, = 5V+10%)

Read Cycle
TC55B465P/J-10 | TC55B465P/3-12
SYMBOL PARAMETER UNIT|
MIN. | MAX. | MIN. | MAX.
tac | Read Cycle Time 10 - 12 | -
tacc | Address Access Time - 10 - 12
tco | CE Access Time - 10 - 12
tog | OE Access Time - 5 - 6
toy | Output Data Hold Time from Address Change 3 - 3 -
tcoe | Output Enable Time from CE 3 - 3 - ns
tcop | Output Disable Time from CE - 5 - 6
toge | Output Enable Time from OF 1 - 1 -
topo | Output Disable Time from OE - 5 - 6
tpu Chip Selection to Power Up Time 0 - 0 -
tep Chip Deselection to Power Down Time - 10 - 12
Write Cycle
TC55B465P/J-10 | TC55B465P/J-12
SYMBOL PARAMETER UNIT
MIN. | MAX. { MIN. | MAX
twc | Write Cycle Time 10 - 12 -
tow Chip Enable to End of Write 7 - 8 -
tas Address Setup Time 0 - 0 -
taw | Address Valid to End of Write 7 - 8 -
twp | Write Pulse Width 6 - 7 -
twr | Write Recovery Time 1 - 1 - ne
tos Data Setup Time 6 - 7 -
toH Data Hold Time 0 - 0 -
toew | Output Enable Time from WE 1 - 1 -
topw | Output Disable Time from WE - 5 - 6
AC Test Conditions sV Sy
Input Pulse Levels 3.0v/0.0V i
Input Pulse Rise and Fall Time 3ns 4800 émg o
Input Timing Measurement Reference Levels 1.5V 1/Opin 10pin i
Output Timing Measurement Reference Levels 1.5V
Output Load Fig. 1 CL = 30pF —L 2550 CL=5F == 2552
il & %
(For tcoe. tos:s. teen.
tooo. toew and toow)
Figure 1.
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Static RAM

TC55B465P/J-10/12

Timing Waveforms

Read Cycle @

tre

ADDRESSES )(

tacc

tco

toH

tog

o= OO

tcoo(s) |

toee(s)
1COE(s)

topos)

High Impedance

Dour & % QUTPUT DATA VALID
UNKNOWN UNKNOWN
Write Cycle 1 ) (WE Controlled Write)
_ twe
ADDRESSES )( ){
taw
tas : twe twr
WE N &\% £
tcw
Z JMMIMY
toow(s) toew(e)
P ) —
Dout ) High impedance
UNKNOWN t UNKNOWN
' tps | ton

Din

DATA STABLE

X
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TC55B465P/J-10/12 Static RAM

Write Cycle 2 ¥ (CE Controlled Write)
twc

ADDRESSES )(

A

tas twr

n SN\ |

High Impedance

UNKNOWN | _ tos -

ton
—
Din * DATA STABLE ;F
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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 fow 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) tCOD’ tODO' tODW .. .. Output Disable Time
cE, oF ) f
4(1‘{
WE (
A)
{ ) {8 | o2v
High ‘ T High impedance
Dour 9" mesdanes oav >< OUTPUT DATA VALID X — =
!
UNKNOWN UNKNOWN 0.2v
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Static RAM

Notes
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TOSHIBA

TC55328AP/AJ-1.

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 (CB and has an output
enable input (OF) 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 TC55328A)
- TC55328AP/AJ-15 15ns (max.)
- TC55328AP/AJ-20 20ns (max.) A1 781 Voo
- TC55328AP/AJ-25 25ns (max.) A12(] 2 270WE
- TC55328AP/AJ-35 35ns (max.) A7E 3 260 A13
¢ Low power dissipation
- Operation: A6 4 25[1A8
- TC55328AP/AJ-15 140mA (max.) A5l 5 24[JA9
- TC55328AP/AJ-20 140mA (max.) Adll 6 23]AN
- TC55328AP/AJ-25 140mA (max.) A3(Q 7 220 CE
- TC55328AP/AJ-35 120mMA (max.) A2( 8 210 A10
- Standby: 1mMA (max.) Al 9 200CE
* Single 5V power supply: 5V+10% A0 10 190 1108
* Fully static operation 1o1g 1 18{J 7107
¢ Inputs and outputs TTL compatible 1Wo2(} 12 1701706
e Output buffer control: OE I/O3E 13 160 1705
o Package: GNDO 14 150104
- TC55328AP: DIP28-P-300B ‘7;5-1—)4

- TC55328AJ: SOJ28-P-300A
Pin Names

A0 ~A14 Address Inputs

/01 ~ 1/O8 | Data Inputs/Outputs
CE Chip Enable Input
WE Write Enable Input
OE Output Enable Input
Vpp Power (+5V)
GND Ground
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IAP/AJ-1 5/20/25/35

Static RAM
}’Liagram
S S
ST Sl =[] MEMORY CELL v
wuw Q ARRAY ‘ oo
m o—sxu [e)
3 o—32u| |25 GND
A2 o—092 |Ow 256x 128x 8 >
Y e — L (262,144)
e |
1101
102 o =t J5
103 o 2V SENSE AMP 2N &
104 Ze /_ \ 5 |—
105 o— <w O=|
/06 © S COLUMN ) R
o7 © Qm DECODER <~l E32 H
vcs © T T iy
= CE
o COLUMN ADDRESS .
< |+ BUFFER
»| ¥ £
gul d45584844
Cv' 3 A7 A10 A12 A4
A9 All A13
WE O_E:j?
OF o a }—
CE o— <> CE
Operating Mode
PN & | &8 | W 01~1/08 | POWER
MODE
Read L L H Output Ibbo
Write L * L Input Ibbo
Output Disable L H H High Impedance | Ippo
Standby H * * High Impedance | Ippg
*HorL
Maximum Ratings
SYMBOL ITEM RATING UNIT
Vbp Power Supply Voltage -05~7.0 \
Vin Input Voltage 2.0~7.0 Vv
Vo | Input/Output Voltage -0.5* ~Vpp + 0.5 \
Pp Power Dissipation 1.0 w
TsoLper | Soldering Temperature  Time 260+ 10 °Cesec
TstRg | Storage Temperature -65 ~ 150 °C
Topr | Operating Temperature -10~ 85 °C

*-3V with a pulse width of 10ns

B-58
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Static RAM

TC55328AP/AJ-15/20/25/35

DC Recommended Operating Conditions

SYMBOL PARAMETER MIN. | TYP. MAX. UNIT
Vbp Power Supply Voltage 4.5 5.0 5.5 \
M Input High Voltage 22 - Vpp + 0.5 \
Vi Input Low Voltage 05| - 0.8 \

* -3V with a pulse width of 10ns

DC Characteristics (Ta = 0 ~ 70°C, Vpp = 5V+10%)

SYMBOL PARAMETER TEST CONDITION MiIN. TYP. | MAX. | UNIT
L Input Leakage Current Vin=0~Vpp - - +1 pA
CE = V) or OE =V, or WE =V
I Output Leakage Current i 1H L - - +1
o P 9 Vour=0~Vpp WA
loH Output High Voltage Vox =24V -4 - - mA
loL Output Low Voltage VoL = 0.4V 8 - - mA
-15 - - 140
Loycle = Min cycle -20 - - | 140
Ibpo | Operating Current CE=V,_ mA
Other Inputs = Vy/V,_ -25 ~ ~ 140
-35 - - 120
-15
teycle = Min cycle 20
Ibps1 CE=Vj - - 20
Standby Current Other Inputs = V/V) 25 mA
-35
| CE =Vpp - 0.2V _ _ ;
DbS2. Other Inputs = Vpp - 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
Cyo | Input/Output Capacitance Vyo=GND 8 pF
*This parameter is periodically sampled and is not 100% tested.
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TC55328AP/AJ-15/20/25/35

Static RAM

AC Characteristics (Ta = 0 ~ 70°C("), Vpp = 5V+10%)

Read Cycle ‘ ,
TC55328AP/AJ-15 | TC55328AP/AJ-20 | TC55328AP/AJ-25 | TC55328AP/AJ-35
SYMBOL PARAMETER - UNIT
MIN. | MAX. | MIN. | MAX. | MIN. | MAX. | MIN. | MAX.
tac | Read Cycle Time 15 - 20 - 25 - 35 -
tacc | Address Access Time - 15 - 20 - 25 - 35
tco | CE Access Time - 15 - 20 - 25 - 35
toe | OE Access Time - 8 - 10 - 12 - 15
fon 8E;r.:]l.3eData Hold Time from Address 5 _ 5 _ 5 B 5 _ ns
tcoe | Output Enable Time from CE 5 - 5 - 5 - 5 -
tcop | Output Disable Time from CE - 8. - 8 - 10 - 15
toee | Output Enable Time from OE 1 - 1 - 1 - 1 -
topo | Output Disable Time from OE - 8 - 8 - 10 - 15.
Write Cycle
TC55328AP/AJ-15 | TC55328AP/AJ-20 | TC55328AP/AJ-25 | TC55328AP/AJ-35
SYMBOL PARAMETER UNIT
MIN. | MAX. | MIN. | MAX. | MIN. | MAX. | MIN. | MAX.
twc | Write Cycle Time 15 - 20 - 25 - 35 -
twp | Write Pulse Width 10 - 11 - 13 - 18 -
taw | Address Valid to End of Write 12 - 13 - 15 - 20 =
tcw | Chip Enable to End of Write 12 - 13 - 15 - 20 -
tas Address Setup Time 0 - 0 - 0 - 0 - ns
twr | Write Recovery Time 0 - 0 - 0 - 0 -
tps Data Setup Time 8 - 10 - 12 - 15 -
toy | Data Hold Time 0 - 0 - 0 - 0 -
toew | Output Enable Time from WE 1 - 1 - 1 - 1 -
topw | Output Disable Time from WE - 8 - 8 - 10 - 15
AG Test Conditions ’
Input Pulse Levels 3.0v/0.0V
Input Pulse Rise and Fall Time 3ns 5V 5V
Input Timing Measurement Reference Levels 2.2v/0.8V
Output Timing Measurement Reference Levels 2.0v/0.8V 480Q 4800
Output Load Fig. 1 /Opin /Opin
C.= 30pFJ; 2550 CL=5pF /I 2550
(For tcoe. toee. tcoo.
topo. toew and toow)
Figure 1.
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Static RAM TC55328AP/AJ-15/20/25/35

Timing Waveforms

Read Cycle @
tac
ADDRESSES X X
tacc ton
e ; -
tcoos) |
to
o — 7
toes) toDo(s)
tcoe(s)
Dour High Impedance OUTPUT DATA VALID
UNKNOWN UNKNOWN
Write Cycle 1 ®) (WE Controlied Write)
twe
ADDRESSES )ﬂ x
taw
tas twe twr
wE /
-t tcw -
= I )
toowis) , ‘toew(s)

High Impedance

UNKNOWN

UNKNOWN

tos ton

Din X DATA STABLE K
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TC55328AP/AJ-15/20/25/35

Static RAM

Write Cycle 2 ® (CE Controlled Write)

ADDRESSES

~ T T

Dour

Oin

B-62

twe

),

s
X.

tas

twe

twr

l tcoE (8)

toow (6)

High Impedance

UNKNOWN

tou

tos

X

DATA STABLE

X

TOSHIBA AMERICA ELECTRONIC COMPONENTS, INC.



Static RAM ' TC55328AP/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) tCOEJ tOEE' tOEW ..... Qutput Enable Time
(B) tcops topos topw - - - - Output Disable Time
—_— =
CE, OE \ (4

WE /

[t N

— {A) ®
( 0.2v
High Impedance 0.2V ! High Impedance
Dout 0.2V _OUTPUT DATA VALID X
UNKNOWN UNKNOWN o2V
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Static RAM

Notes
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TOSHIBA

SILICON GATE BiCMOS

32,768 WORD x 8 BIT BiCMOS STATIC RAM

Description

TC55B328P/J-10/12

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 TC55B328F/J features low power dissipation when the device is deselected using chip enable (CE and has an output

enable input (OF) 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 TTL 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.)
* | ow power dissipation
- Operation:
- TC55B328P/J-10 170mA (max.)
- TC55B328P/J-12 170mA (max.)
- Standby: 15mA (max.)
® Single 5V power supply: 5V+10%
e Fully static operation
¢ Inputs and outputs TTL compatible
o Output buffer control: OE
* Package:
- TC55B328P: DIP28-P-300B
- TC55B3284: SOJ28-P-300A
Pin Names

A0 ~A14 Address Inputs

/01 ~ 1/08 | Data Inputs/Outputs
CE Chip Enable Input
WE Write Enable Input
OE Output Enable Input
Vpp Power (+5V)
GND Ground

TOSHIBA AMERICA ELECTRONIC COMPONENTS; INC.

Pin Connection (Top View)
TC558328P

TN
So2gdvwoNouvuswN -

(O1P)

TC55B328)

— O
SRl 3dvomNounswNn =

(sOJ)
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TC55B328P/J-10/12 Static RAM

Block Diagram

AAB O N oo
A8 A &= MEMORY CELL “«— Vpp
As o— ozl g8 ARRAY
A3 O——Z0u o
A2 Q03 |Ouw 256 1288 +—o GND
Al o—rf <O (262,144)
AQ o—
1 ]
/01 o- >
102 o 5 = N 5
=) —
/03 o g / SENSE AMP \\ %
1104 © -= O«x
1/QS o= 5 o < vl
106 © <> COLUMN - T
/07 © Qa DECODER ‘-l &3 N
Vo8 © T T
= CE
e] COLUMN ADDRESS
';:' < BUFFER
i X .
gul 434481404
o A6 A3 Atl A4
d A7 A10 A12
Of o a >
CE O-——-—r-—CD———— CE
Operating Mode
PIN| == == T
MODE CE OE WE 1/01 ~ 1/08 POWER
Read L L H Output Ibpo
Write L * L Input Iobo
Output Disable L H H High Impedance | Ippo
Standby H * * High Impedance | Ippg
*HorL
Maximum Ratings
SYMBOL ITEM RATING UNIT
Vpp | Power Supply Voltage -05~7.0 \
ViN Input Voltage ) -2.0~7.0 \
Vyo | Input/Output Voltage -0.5" ~Vpp + 0.5 \)
Pp Power Dissipation 1.0 w
TsoLper | Soldering Temperature » Time 26010 °Cesec
Tstrg | Storage Temperature -65 ~ 150 °C
Topr | Operating Temperature -10 ~ 85 °C

*-3V with a pulse width of 10ns
B-66 TOSHIBA AMERICA ELECTRONIC COMPONENTS, INC.



Static RAM

TC55B328P/J-10/12

DC Recommended Operating Conditions

SYMBOL PARAMETER MIN. | TYP. MAX. UNIT
Vpp Power Supply Voitage 4.5 5.0 55 \
Viy Input High Voltage 22 - Vpp + 0.5 \
ViL Input Low Voltage -0.5” - 0.8 \
* -3V with a pulse width of 10ns
DC Characteristics (Ta = 0 ~ 70°C, Vpp = 5V+10%)
SYMBOL PARAMETER TEST CONDITION MIN. | TYP. | MAX. | UNIT
I Input Leakage Current ViN=0~Vpp - - +10 HA
CE = V| or OE =V, or WE =V
! Output Leakage Current IH - IH i - - | #10 A
LO p g VOUT =0~ VDD N [
loH Output High Current Von =24V -4 - - mA
loL Output Low Current VoL = 0.4V 8 - - mA
teycle = Min cycle
lopo | Operating Current CE=V - - 170 | mA
Other Inputs = VIHNILv |OUT =0mA
CE=Vy _
Ibost Other Inputs = Vi/V),_ - 30
Standby Current — mA
| CE = VDD b 02V _ _ 15
pbsz Other Inputs = Vpp - 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
Cyo | Input/Output Capacitance Vyo=GND 8 pF

*This parameter is periodically sampled and is not 100% tested.
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TC55B328P/J-10/12

Static RAM

AC Characteristics (Ta = 0 ~ 70°C(), Vp, = 5V+10%)

Read Cycle
TC55B328P/J-10 | TC55B328P/J-12
SYMBOL PARAMETER UNIT
MIN. | MAX. | MIN. | MAX.
tre Read Cycle Time 10 - 12 -
tacc | Address Access Time - 10 - 12
tco | CE Access Time - 10 - 12
tog | OE Access Time - 5 - 6
toH Output Data Hold Time from Address Change 3 - 3 -
tcoe | Output Enable Time from CE 3 - 3 - ns
tcop | Output Disable Time from CE - 5 - 6
toge | Output Enable Time from OE 1 - 1 -
topo | Output Disable Time from OE - 5 - 6
tpu Chip Selection to Power Up Time 0 - 0 -
tep Chip Deselection to Power Down Time - 10 - 12
Write Cycle
TC55B328P/J-106 | TC55B328P/J-12
SYMBOL PARAMETER UNIT
. : MIN. | MAX. | MIN. | MAX
twc | Write Cycle Time 10 - 12 -
tow Chip Enable to End of Write 7 - 8 -
tas Address Setup Time 0 - 0 -
taw Address Valid to End of Write 7 - 8 -
twp | Write Pulse Width 6 - 7 - ns
twr | Write Recovery Time 1 - 1 -
tos Data Setup Time 6 - 7 -
toH Data Hold Time ) 0 - 0 -
toew | Output Enable Time from WE 1 - 1 -
topw | Output Disable Time from WE - 5 - 6
AC Test Conditions
Input Pulse Levels 3.0v/0.0V 21 %
Input Pulse Rise and Fall Time 3ns
- 4800 48001
Input Timing Measurement Reference Levels 1.5V VOpin vOpin
Output Timing Measurement Reference Levels 1.5V
Output Load Fig. 1 2550 CL=5pF 2550

5

(For tcoe. toee, tcoo. tovo.
toew and topw)

Figure 1.

CL = 3OPF;
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Static RAM

TC55B328P/J-10/12

Timing Waveforms

Read Cycle ?

tac

ADDRESSES

A

A

OF

Dour

ADDRESSES

X X
tas [ ‘ — -
7(
i\ ~

Din

X DATA STABLE
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TC55B328P/J-10/12

Static RAM

Write Cycle 2 % (CE Controlled Write)

twe

ADDRESSES 3(

tas

S

twe

=

x Y ¥
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Static RAM TC55B328P/J-10/12

Notes:

-

. 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 O 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 togw - - - - - Output Enable Time
(B) tcop: topos topw - - - - Output Disable Time
ﬁ' -_E I
- —
WE
(A) (B)
B . ————————>1 | 0.2V 4
High Impedance T High impedance
Dout UL a2V X OUTPUT DATA VALID X Sl
(
UNKNOWN UNKNOWN 4 0.2v
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Static RAM

Notes
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TOSHIBA

TC55V328]-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 accsss. It is suitable for use in high speed applications such as cache memory. All inputs and
outputs are LVTTL (low voltage TTL) compatible.

The TC55V328J is available in a 28-pin, 300mil SOJ package suitable for high density assembly.

Features ‘ Pin Connection (Top View)
* Fast access time

- TCB5V328-20 20ns (max.) TC55v328)

- TC55V328J-25 25ns (max.) a v

- TC55V328J-35 35ns (max.) Al E ! %’
* Low power dissipation A2 2 w

- Operation: , - Aa70 3 A13

- TC55V328J-20 70mA (max.) A6( 4 A8

- TC55V328J-25 70MA (max.) asd s A9

- TC55V328J-35 70mA (max.)

- Standby: 300pA (max.) AAE 6 All
* Fully static operation Aa3ll 7 Ot
* Single power supply: 3.3V £0.3V A2 8 A10
* Output buffer control: OE ISHK:] CE
* Inputs and outputs: A0(] 1o}

- LVTTL compatible 01 (] TeY}
* Package: ) v

- TC55V328J: SOJ28-P-300A zggé llg:
Pin Names GND(] vo4

AO ~ A4 Address Inputs
/01 ~ 1/08 | Data Inputs/Outputs

CE Chip Enable Input
WE Write Enable Input
OE Output Enable Input
Vop Power (+3.3V)

GND Ground
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TC55V328J-20/25/35

Static RAM

Block Diagram

a8 o
et < Pt
ﬁs e v MEMORY CELL ¢ o Vpo
A3  O— ;"“" b 3 8 ARRAY
A3 o——Z20u (]
A2 o093} |Ow 256 % 128 8 +—> GND
Al o—roy “e 11 (262149
AQ o—
tee | |
701 o -
1102 o 5 o ] o
¥04 o & O
vos ° L M <w | ]
V06 © <5 COLUMN - w _—
vo7 oH¥ Cm DECODER <-‘ &3 N
vos © T I
= CE
o COLUMN ADDRESS
':" 1 BUFFER
> X & .
$8| TILI117
3w A7 A10 A12 AN4
b A3 ANl A13
74
OE o 3 >
T o—e—-—— CE
Operating Mode
MODE CE | OE | WE /01 ~ 1/08 POWER
Read L L ) H Output IDDO
Write L * L Input Ibbo
Output Disable L | H | H| HighImpedance Ippo
Standby H| * ]~ High Impedance Ibps
* High or Low
Maximum Ratings
SYMBOL ITEM RATING UNIT
Voo Power Supply Voltage -0.5~4.6 \
Vin Input Voltage -0.5* ~ 4.6 \
Vio | Input/Output Voltage -0.5" ~ Vpp + 0.5™ \'
Pp Power Dissipation 05 W
TsoLper | Soldering Temperature  Time 260« 10 °C e sec
Tstrg | Storage Temperature -65 ~ 150 °C
Topr | Operating Temperature -10 ~ 85 °C
* -2.0V with a pulse width of 10ns

“*Vpp + 1.5V with a puise width of 10ns

B-74.
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TC55V328J-20/25/35 Static RAM
DC Recommended Operating Conditions
SYMBOL PARAMETER MIN. | TYP. MAX. UNIT
Vpp | Power Supply Voltage 3.0 | 33 3.6 Vv
ViH Input High Voltage 2.0 - |Vpp+03*| V
ViL Input Low Voltage -0.3* | - 0.8 \
*-1.5V with a pulse width of 10ns
“Vpp + 1.0V with a pulse width of 10ns
DC Characteristics (Ta = 0 ~ 70°C, Vpp = 3.3V+0.3V)
SYMBOL PARAMETER TEST CONDITION MIN. TYP. | MAX. | UNIT
Iy Input Leakage Current | Viy=0~Vpp - - +1 HA
Lo |Output Leakage Current | CE =V or OE = Vi or WE = V) Vour=0~ Vpp - - | #1 | pA
) loH = -2mA 2.4 - | - v
Vou Output High Voltage
lon = -20pA Vpp-02| - - \'
IOL =2mA - - 04 v
VoL | Output Low Voltage
loL = 20pA - - 102]| Vv
] toycle = Min cycle, CE = V| B _ '
Ippo | Operating Current Other Inputs = ViV, loyr = 0 MA 70 mA
CE =V
Ibpst Other Inputs = V,/Vy tcycle = Min cycle B - | 20 | mA
Standby Current :
| CE=Vpp-0.2v _ ~ | 300 | ua
DDs2 Other Inputs = Vpp - 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
Cyo | Input/Output Capacitance | Vo= 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, Vpp = 3.3V£0.3V)

Read Cycle
TC55V328J-20 | TC55V3284-25 | TC55V328J-35
SYMBOL PARAMETER UNIT
: MIN. | MAX. | MIN. | MAX. | MIN. | MAX.
tre Read Cycle Time 20 - | 25 - 35 -
tacc | Address Access Time - 20 - 25 - 35
tco | CE Access Time - 20 - 25 - 35
toe | OE Access Time - 10 - 12 - 15
ton Output Data Hold Time from Address Change 5 - 5 - 5 - ns
tcoe | Output Enable Time from CE 5 - 5 - 5 - ’
tcop | Output Disable Time from TE - 8 - 10 - 15
toee | Output Enable Time from OE 1 - 1 - 1 -
topo | Output Disable Time From OE ~ 8 - 10 - | 15
Write Cycle
TC55V3284-20 | TC55V328J-25 | T€55V328J-35
SYMBOL PARAMETER UNIT |
MIN. | MAX. | MIN. | MAX. | MIN. | MAX.
twc | Write Cycle Time 20 - 25 - 35 -
twp | Write Puise Width 13| - 15| - 20 -
taw Address Valid to End of Write 13 - 15 - 20 -
tcw | Chip Enable to End of Write 13 - 15 - 20 -
tas Address Setup Time 0 - 0 - 0 - ns
twr Write Recovery Time 0 - 0 - 0 -
tbs Data Setup Time 10 - 12 - 15 -
toH Data Hold Time 0 - 0 S -
toew | Output Enable Time From WE 1 - - -
topw | Output Disable Time From WE - 8 - 10 - 15
AC Test Conditions
Input Pulse Levels 3.0v/0.0V
Input Pulse Rise and Fall Time 3ns 33v 33v
Input Timing Measurement Reference Levels 1.5V
Output Timing Measurement Reference Levels 1.5V 120002 1200Q
Output Load Fig. 1 /Opin 17Opin

CL = 30’Fl

870Q Cu=5sF l 8700

(For tcoe, toee. tcoo. tooo.
toew and topw)
Figure 1.
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TC55V328J-20/25/35 Static RAM

Timing Waveforms

Read Cycle (
tre
ADDRESSES )(‘ )‘
lace tou
Lo
w MK ;
tcoors) i
toe
oF _
toee(s) topos)
High Imped. tcoes) |
] mpedance
Dour S OUTPUT DATA VALID
UNKNOWN UNKNOWN
Write Cycle 1 @) (WE Controlled Write)
twc

ADDRESSES )(

| twe twr

toow(s) Loew(s)
High Impedance

(3)

UNKNOWN UNKNOWN
| tos ton

Din * DATA STABLE X
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TC55V328J-20/25/35 Static RAM

Write Cycle 2 ¥ (CE Controlled Write)

twe |
ADDRESSES )(
t, 1t
AS { twe { WR |
we 0
' 1 tow
CE 7[
tcoe (s) 4, toow(s) _
. High Impedance
Dout :
UNKNOWN ¢ ’ j tou
1 s

Din % DATA 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. fOEis high during a write cycle, the outputs are in a high impedance state during this period.

5. The following parameters are measured using the ioad shown in Fig. 1.
(A tcoe toee, tosw - - - - Output Enable Time
(B) tcop: tobo: topw - - - - Output Disable Time

CE, OF N
T
WE :
SO ) ®
1 i 0.2v
High Impedance J High Impedance

Oour g o OUTPUT DATA VALID X gn e

L.
'UNKNOWN UNKNOWN = 02V
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TOSHIBA

TC55329AP/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 (OF) 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 hlgh speed storage. All inputs
and outputs are TTL compatible.

The TC55329AF/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
- TC55329AP/AJ-15 15ns (max.)
- TC55329AP/AJ-20 20ns (max.) 1 NcO T Voo
- TC55329AP/AJ-25 25ns (max.) 2 NC 2 Al4
- TCB5320AP/AJ-35 35ns (max.) 3 A8l 3 CE2
* Low power dissipation 4 A7 & WE
- Operation: 5 Asl] s A13
- TCB55329AP/AJ-15 140mA (max.) 6 AS(] 6 A9
- TC55329AP/AJ-20 140mA (max.) 7 A4l 7 A10
- TC55329AP/AJ-25 140mA (max.) 8 A3l 8 All
- TC55329AP/AJ-35 120mA (max.) 9 A2l 9 OF
- Standby: 1mA (max.) A1E 10 A12
¢ Single 5V power supply: 5V+10% Aol 11 CET
¢ Fully static operation 101(] 1109
¢ Inputs and outputs TTL. compatible 020 1108
« Output buffer control: OF 1103(] 1107
* Package: yoa[] 1706
- TC55329AP: DIP32-P-300 GND[ 1705

- TC85329AJ: SOJ32-P-300

Pin Names
A0 ~ A14 Address Inputs
1/01 ~ 1/O9 | Data Inputs/Outputs
CET, CE2 | Chip Enable Inputs

WE Write Enable Input
OE Output Enable Input
Vbop Power (+5V)
GND Ground

NC No Connection
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TC55329AP/AJ-15/20/25/35 Static RAM

Block Diagram

Oo—t 1
AS | « MEMORY
A5 © == w CELL ARRAY
A4 o—t S w 8 <+——o Vpp
A3 1 gy %g 256x 128 x9
A2 o—¢ S @ <0 <4+—o GND
Al o X2 ] (294,912)
AQ o
e | [
/01 o
V02 ’ —_—
1103 © S5 /= SEnsE amp. :\ 2.
1104 o E 3/ _\ 5
/05 © e o w ]
11016 o= X3 <3M
Vo7 o e COLUMN % bl T
108 © e DECODER <-I S M
109 ©
CE
2 | 1
-3 COLUMN ADDRESS
¥ .2 |t BUFFER
8% TTT11
] E A7 A0 A12 A4
O A8 A1t A13
OE o ] 3 >
CET I
CE2
Operating Mode
PIN| = == o
MODE CE1 CE2 OE WE 1/01 ~ 1/09 POWER
Read L H L H Output Ibpo
Write L H * L Input iboo
Output Disable L H H H High Impedance lbpo
H * * * High Impedance | |
Standby 'g P bos
* L * * High Impedance | Ippg
"HorL
Maximum Ratings
SYMBOL ITEM RATING UNIT
Vop Power Supply Voltage -05~7.0 \
Vin Input Voltage -20~7.0 \
Vio Input/Output Voltage -0.5* ~Vpp + 0.5 \
Pp Power Dissipation 1.0 w
TsoLper | Soldering Temperature « Time 260+ 10 °Cesec
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

TC55329AP/AJ-15/20/25/35

DC Recommended Operating Conditions

SYMBOL PARAMETER MIN. | TYP. MAX. UNIT
Vpop Power Supply Voltage 4.5 5.0 5.5 \
Viy Input High Voltage 22 - Vpp + 0.5 \'
ViL Input Low Voltage -0.5* - 0.8 \
* -3V with a pulse width of 10ns
DC Characteristics (Ta = 0 ~ 70°C, Vpp = 5V£10%)
SYMBOL PARAMETER TEST CONDITION MIN. TYP. | MAX. | UNIT
M Input Leakage Current Vin=0~Vpp - - +1 HA
CET = V) or CE2 = V) or OE =V or
| Output Leakage Current fucdenly - - +1
Lo P 9 WE =V, Vour=0~Vpp wA
loH Output High Current Vou =24V -4 - - mA
loL Output Low Current VoL = 0.4V 8 - - mA
-15 - - 140
teyele = Min cycle 20 _ _ 140
Ibpo | Operating Current CE1 =V, orCE2=Vy mA
Other Inputs = V/V, -25 - - 140
. -35 - - 120
-15
toycle = Min cycle 20
lDDS1 CE1 = VIH orCE2 = V||_ o5 - - 20
Standby Current Other Inputs = Vy/Vy - mA
-35
| CET1=Vpp-0.2VorCE2=0.2V _ _ 1
bbs2 Other Inputs = Vpp - 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
Cyo Input/Output Capacitance Vyo=GND 8 pF
*This parameter is periodically sampled and is not 100% tested.
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TC55329AP/AJ-15/20/25/35

Static RAM

AC Characteristics (Ta = 0 ~ 70°C("), Vpp = 5V+10%)

Read Cycle
TC55329AP/AJ-15 | TC55329AP/AJ-20 | TC55329AP/AJ-25 | TC55329AP/AJ-35
SYMBOL PARAMETER UNIT
MIN. | MAX. | MIN. | MAX. | MIN. | MAX. | MIN. | MAX. .
tac | Read Cycle Time 15 - 20 - 25 - - 36 -
tacc | Address Access Time - 15 - 20 - 25 - 35
tcor | CET Access Time - 15 - 20 - 25 - 35
tcoz | CE2 Access Time - 15 - 20 - 25 - 35
tor | OE Access Time - 8 | - 10 - 12, - 15
ton 8::;;:\1390&&1 Hold Time from Address 5 _ 5 _ 5 _ 5 _ ns
tcog | Output Enable Time from CET or CE2 5 - 5 - 5 - 5 -
tcop | Output Disable Time from CET or CE2 - 8 - 8 - 10 - 15
toge | Output Enable Time from OE 1 - 1 - 1 - 1 -
topo | Output Disable Time from OE - 8 - 8 - 10 - 15
Write Cycle
TC55329AP/AJ-15 | TC55329AP/AJ-20 | TC55329AP/AJ-25 | TC55329AP/AJ-35
SYMBOL PARAMETER UNIT
MIN. | MAX. | MIN. | MAX. [ MIN. | MAX. | MIN. | MAX.
twc | Write Cycle Time 15 - 20 - 25 - 35 -
twp | Write Pulse Width 10 - 11 - 13 - 18 -
taw | Address Valid to End of Write 12 - 13 - 15 - 20 -
tcw | Chip Enable to End of Write 12 - 13 - 15 - 20 -
tas Address Setup Time 0 - 0 - 0 - 0 - ns
twr | Write Recovery Time 0 - 0 - 0 - 0 -
tps Data Setup Time 8 - 10 - 12 - 15 -
toH Data Hold Time 0 - 0 - 0. - 0 -
toew | Output Enable Time from WE 1 - 1 - 1 - 1 -
topw | Output Disable Time from WE - 8 - 8 - 10 - 15
AC Test Conditions v sV
Input Pulse Levels 3.0v/0.0v
Input Pulse Rise and Fall Time 3ns
Input Timing Measurement Reference Levels 2.2v/0.8V 4800 4800
Output Timing Measurement Reference Levels 2.0v/0.8V V/Opin VOpin
Output Load Fig. 1
2550

B-82

C.= 30pF; 2550 CL=5pF J,-

(For tcoe. toee, tcoo:
topo. toew and topw)
Figure 1.
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Static RAM TC55329AP/AJ-15/20/25/35
Timing Waveforms
Read Cycle @
tac
ADDRESSES ‘—X X

= DI

High Impedance

Dour

Write Cycle 1 © (WE Controlled Write)

UNKNOWN

tacc | ton
1
X
tco2 \\\
I >
tcoo(s)
1 tcot
tcoo(s)
toe Z
3 i
toee(s) tooois)
1coE(6)
QUTPUT DATA VALID
tcoe(s)

UNKNOWN

twe
ADDRESSES X N
law
tas twp twr

WE

tew
CE2

tew
7 NN

toowis) | _toews)

Dour

UNKNOWN

High Impedance

tos

fton

UNKNOWN

Din

DATA STABLE
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TC55329AP/AJ-15/20/25/35 Static RAM

Write Cycle 2 ¥ (CE1 Controlled Write)

twe
ADDRESSES ‘X x
tas twp . twr ‘ . .
= 77
1< tow '
. . tow _ "
e AN Jy
tcoE(s) | toows
Dour High Impedance
UNKNOWN tos ‘o
O X DATA STABLE )(
Write Cycle 3 (8} (CE2 Controlled Write)
twe
ADDRESSES X x
tas twe twr
" Al i
| tow
Ce2 / %( \
; ; tew
o« EEE
‘ tcoE(s) | toowe) N
Doutr’ High Impedance
UNKNOWN tos ton
Ow X DATA STABLE K—v
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Static RAM TC55329AP/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 CET 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 pericd.

6. The following parameters are measured using the load shown in Fig. 1.

s
b

3

¥
Dout . o X _OUTPUT DATA VALID X

CE2 / T

(A) tCOE' tOEE' tOEW ..... OUTDUt Enable Time
B) tcop: topo: topw - - - - Output Disable Time

S

[t N

- (A) A

0.2V
High impedance

High Impedance 0.2v

UNKNOWN UNKNOWN 0.2v
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Static RAM

Notes
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TOSHIBA

SILICON GATE BiCMOS

32,768 WORD x 9 BIT BiCMOS STATIC RAM

Description

'TC55B329P/J-10/12

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 (OF) 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 TC55B329F/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.)
e | ow power dissipation
- Operation:
- TC55B329P/J-10 170mA (max.)
- TC55B329P/J-12  170mA (max.)
- Standby: 15mA (max.)
e Single 5V power supply: 5V+10%
e Fully static operation
* inputs and outputs TTL compatible
¢ Output buffer control: OE
* Package:
- TC55B329P: DIP32-P-300
- TC55B329J: SOJ32-P-300

Pin Names

A0 ~A14 Address Inputs

/01 ~ 1/O9 | Data Inputs/Outputs

CET, CE2 | Chip Enable Inputs

WE Write Enable Input
OE Output Enable Input
Vbp Power (+5V)
GND Ground

NC No Connection

TOSHIBA AMERICA ELECTRONIC COMPONENTS, INC.

Pin Connection (Top View)

TC55B329P

1
2
3
4
5
6
7
8
9

TC55B329J

NC
NC
A8(]
A7(
As{
As(]
A4l
A3(]
A2(]
At[
A0
w01 [
Vo2
1030}
1104}
GNDI]
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TC55B329P/J-10/12 Static RAM

Block Diagram

A13o— ] | ||
AIC— 1 « MEMORY
ASOT L us CELL ARRAY
Ago— G 8 <+ Voo
A3 q i %g 256x 128 %9
A2 O—— Sm " Ya) (294,912) 4—o GND
Alo— & - - ‘
AQ O I I
/01 o
- m——
1102 o- [/—] e~
1103 o— 5o senseame. EXNZ L
104 © z 3 ‘_\ 5w
1/05 o ; « ©uw
o < &3 ™
:;8?2 L@ COLUMN i .
o [T .
/08 DECODER ‘_‘
o
1709 I I CE
L 2
S | | [ COLUMN ADDRESS
% | BUFFER
T TT1T5!
oz A6 AB A1l Al4
O A7 A10 A12
WE o]
OE o 3 )
CEl CE
CE2
Operating Mode
PIN| TET | ce2 | OF | WE | 101-109 | POWER
MODE
Read L H L H Output IDDO
Write L H * L Input Ibpo
Output Disable L H H H High Impedance | Ippo
H * * * High Impedance | |
Standby Gh 'mP obs
* L * * High Impedance | Ipps
*HorL
Maximum Ratings
SYMBOL ITEM RATING UNIT
Vpp | Power Supply Voltage -05~7.0 A
Vin Input Voltage 2.0~7.0 \
Vo | Input/Output Voltage -0.5* ~ Vpp + 0.5 \
Pp Power Dissipation 1.0 w
TsoLper | Soldering Temperature ¢ Time 26010 °Cesec
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

TC55B329P/J-10/12

DC Recommended Operating Conditions

SYMBOL PARAMETER MIN. | TYP. MAX. UNIT
Vop Power Supply Voltage 4.5 5.0 5.5 \"
Vi Input High Voltage 22 | - Vpp+05 | V
Vi Input Low Voltage 1-05* | - 0.8 Vv

* -8V with a pulse width of 10ns

DC Characteristics (Ta = 0 ~ 70°C, Vpp = 5V+10%)

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

TOSHIBA AMERICA ELECTRONIC COMPONENTS, INC.

SYMBOL PARAMETER TEST CONDITION MIN. | TYP. | MAX. | UNIT
I Input Leakage Current Vin=0~Vpp ’ - - +10 HA
CEE VIH orCE2 = V||_ or OE = V|H
Lo Output Leakage Current or WE =V, - - +10 HA
Vour=0~Vpp
lon Output High Current Von =24V -4 - - mA
loL Output Low Current VoL= 0.4V 8 - - mA
teycle = Min cycle,
Ipbo | Operating Current CE1=V, and CE2 =V - - 170 | mA
Other Inputs = V)p/V|L, loyt=0mA
CE1=V,yorCE2=V
Ibpst IH L - - | 30
Other Inputs = V
Standby Current — P Vi mA
| CET=Vpp-0.2VorCE2=0.2V . _ 15
DDs2 | Other Inputs = Vpp - 0.2V or 0.2V
Capacitance* (Ta = 25°C, f = 1.0MHz2)
SYMBOL PARAMETER TEST CONDITION MAX. | UNIT
Cin Input Capacitance Vin=GND pF
Cio Input/Output Capacitance Vo= GND pF
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TC55B329P/J-10/12

Static RAM

AC Characteristics (Ta = 0 ~ 70°C(\), Vp = 5V+10%)

Read Cycle
TC55B329P/J-10 | TC55B329P/J-12 |.
SYMBOL PARAMETER UNIT
MIN. MAX. MIN. MAX.
tre Read Cycle Time 10 - 12 -
tacc | Address Access Time - 10 - 12
tcoy | CET Access Time - 10 - 12
tco2 | CE2 Access Time - 10 - 12
toe | OE Access Time - 5 - 6
to4 | Output Data Hold Time from Address Change 3 - 3 -
tcoe | Output Enable Time from CET or CE2 3 - 3 - ne
tcop | Output Disable Time from CET or CE2 - 5 - 6
toee | Output Enable Time from OE 1 - 1 -
topo | Output Disable Time from OE - 5 - 6
teu Chip Selection to Power Up Time 0 - 0 -
trp Chip Deselection to Power Down Time - 10 - 12
Write Cycle . .
) TC55B329P/3-10 | TC55B329P/J-12
SYMBOL PARAMETER UNIT
MIN. MAX. MIN. MAX.
twe | Write Cycle Time 10 - 12 -
tcw | Chip Enable to End of Write 7 - 8 -
tas Address Setup Time 0 - 0 -
taw | Address Valid to End of Write 7 - 8 -
twp | Write Pulse Width 6 - 17 - s
twr Write Recovery Time 1 - 1 -
tos Data Setup Time 6 - 7 -
toH Data Hold Time 0 - 0 -
toew | Output Enable Time from WE 1 - 1 -
topw | Output Disabie Time from WE - 5 - 6
AC Test Conditions
Input Pulse Levels 3.0V/0.0V 5y 5y
Input Pulse Rise and Fall Time 3ns
Input Timing Measurement Reference Levels 1.5V 4800 480Q
Output Timing Measurement Reference Levels 1.5V 1/0pin ¥Opin
Output Load Fig. 1
= BOPFJ; 255Q CL=5pF /I 2550
(For tcoe, toee. tcoo, tooos
togw and topw)
Figure 1.
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Static RAM TC55B329P/J-10/12

Timing Waveforms

Read Cycle @
trRC
ADDRESSES )( )(
tacc ! tou
cE2 tcoz A
1
tcor CoD(6)
N AN £ o
tcon(s)
NN foe 7
E OO
tOEE(S) topoge)
High impedance LCOE(®)
Doyr =T OUTPUT DATA VALID
tcoE(s)
UNKNOWN UNKNOWN
Write Cycle 1 ) (WE Controlled Write)
I twe
wooresses ¥ Y
taw
t
e tAS twe ™
WE % ; P4
1 tow
|
CE2
- tCW o=
-
toow(s) toew(s)
et
Dour High Impedance
UNKNOWN tos ton UNKNOWN
O DATA STABLE *
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TC55B329P/J-10/12 Static RAM
Write Cycle 2 ©¥) (CET Controlled Write)
twc
ADDRESSES )( )( .
tas twe twr
e paae e |
- I Y
| tew '
tew
TET %g ]/
1C0E(s) | toow(e) v
Dout B High impedance
UNKNOWN
tos ton ,
O * DATA STABLE - *

Write Cycle 3 ) (CE2 Controlled Write)

twc
ADDRESSES }( )(
twp | twr
AN 777777
tew
\
CE2 R )
tew
[d3)
tCOE(6) | toow(s)
Dout High !mpeflance
UNKNOWN 1
| tos DH .
Din

* DATA STABLE

X
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Static RAM TC55B329P/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 CET 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 CET 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: tosw - -+ - - Output Enable Time
(B) tcop: topo: topw - - - - Output Disable Time
CE1, OF
45
4%
WE, CE2
() )
High imped )G’ 2 high Imped
] mpeaance
Dout gh e M OUTPUT DATA VALID X 'gh 'mpedance
{
UNKNOWN UNKNOWN 0.2v
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Static RAM

Notes
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TOSHIBA

SILICON GATE CMOS

32,768 WORD x 16 BIT CMOS STATIC RAM

Description

TC551632]-20/25/35

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 high speed operation.

The TC551632J features low power dissipation when the device is deselected using chip enable (CE), and has an output
enable input (OF) 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 TTL. compatible.

The TC551632J is available in a 400mil width, 40-pin SOJ suitable for high density surface assembly.

Features

¢ Fast access time
- TC551632J-20 20ns (max.)
- TC551632J-25 25ns (max.)
- TC551632J-35 35ns (max.)

* | ow power dissipation

Cycle Time 20 25 35 100

ns

Operation (max.) 220 | 200 | 170 | 130

mA

- Standby: 1mA (max.)
e Single 5V power supply:  5V+10%
e Fully static operation
¢ Inputs and outputs TTL compatible

e QOutput buffer control: OE
« Data byte controls: B, UB
* Package: S0J40-P-400
Pin Names
A0 ~ A14 Address Inputs
/01 ~ 1/016 | Data Inputs/Outputs
CE Chip Enable Input
WE Write Enable Input
OE Output Enable Input
LB, UB Data Byte Control Inputs
Vbp Power (+5V)
GND Ground

Pin Connection (Top View)

TCS51632)

1
2
3
4
S
6
7
8
9

(5s0J)
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Static RAM

TC551632J-20/25/35
Block Diagram
A0 ©
Ao <+ Vpp
A7 o MEMORY oND
48 celL ARRAY | 0
ﬁg ° 256x128x 16
el (524,288) 1
1103 - CE =
o8 =2t A=t =
- [
I/ 4z> _/ 42>
:5§§ o—n\ —//Ooﬂ_
>  SENSE AMP.
1709 I
11010 N —
il S5/ NE=
< <
171013 - 2 et g COLUMN r—.°.’:: —"
11014 «ZD 402
oS a=a DECODER A\LEE
+ COLUMN CE
CLOCK ADDRESS BUFFER
GENERATOR | A0 A2 AlZ Al4
Al A1l A13
WEo —g )
o —o ./ o
"
TB ] —9
® — )
|
= DO«

Operating Mode

*-3V with a pulse width of 10ns
B-96
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MODE PN| T | O | we | T8 | U8 1/01 ~ 1/08 /08-1/016 | POWER
L L Output Output lbbo
Read L L H H L High Impedance Output Ibpo
L H Output High impedance | Ippo
L L Input Input Iboo
Write L * L H L High Impedance Input Ibbo
L H Input High Impedance Ibbo
Output Disable L H H * * H?gh Impedance Hfgh Impedance Ibpo
L * * H H High Impedance | High Impedance lops
Standby H * * * * High Impedance | High impedance Ibps
*HorlL
Maximum Ratings
SYMBOL ITEM RATING ~UNIT
Vpp | Power Supply Voltage -0.5~7.0 \
Vin Input Voltage -2.0"~7.0 v
Vio Input/Output Voltage -0.5* ~Vpp + 0.5 \'
Pp Power Dissipation 1.5 W
TsoLper | Soldering Temperature » Time 26010 °C e sec
Tstrg | Storage Temperature -65 ~ 150 °C
Topr | Operating Temperature -10~ 85 °C




Static RAM TC551632J-20/25/35
DC Recommended Operating Conditions
SYMBOL PARAMETER MIN. | TYP. MAX. UNIT
Vbp Power Supply Voltage 4.5 5.0 5.5 \Y
ViH Input High Voltage 22 - Vpp + 0.5 \
ViL Input Low Voltage -0.5* - 0.8 Vv
* -3V with a pulse width of 10ns
DC Characteristics (Ta = 0 ~ 70°C, Vpp = 5V+10%)
SYMBOL PARAMETER TEST CONDITION MIN. TYP. | MAX. | UNIT
Iy Input Leakage Current ViNn=0~Vpp - - +10 HA
ﬁ= VlH OFWE= V"_Orﬁ:Vm
| Output Leakage Current - - +10
o P o Vour=0~Vpp wA
lon Output High Current Vo =24V -4 - - mA
loL Output Low Current VoL = 0.4V 8 - - mA
toycie = 20NS - - 220
. CE= V”_, IOUT =0mA, tcycle =25ns - - 200
[ Operating Current mA
boo | Uperaiing Other Inputs = V /. toyclo = 3505 - - | 170
teycle = 100nS - - 130
| ﬁ=V|H, Orﬁ=L_B=V|H _ _ 30
DDS1 Other Inputs = Vj/V.
Standby Current — ————— mA
I CE = VDD - 0.2V, or UB=LB= VDD -0.2v _ _ 1
DDS2 Other Inputs = Vpp - 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
Cio Input/Output Capacitance Vo= 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("), Vpp = 5V+10%)

Read Cycle
T6551632J-20 T€551632J-25 TC551632J-35
SYMBOL PARAMETER UNIT
MIN. | MAX. | MIN. | MAX. | MIN. | MAX.
tre | Read Cycle Time 20 - 25 - 35 -
tacc | Address Access Time - 20 - 25 - 35
tco | CE Access Time - 20 - 25 - 35
toe | OE Access Time - 10 - 12 - 17
tga | UB, LB Access Time - 20 - 25 - 35
toq | Output Data Hold Time from Address Change 5 - 5 - 5 - ns
tcoe | Output Enable Time from CE 5 - 5 - 5 -
toee | Output Enable Time from OE 1 - 1 - 1 -
tge | Output Enable Time from UB, LB 1 - 1 - 1 -
tcop | Output Disable Time from CE - 8 - 8 - 8
topo | Output Disable Time from OE - 8 - 8 - 8
tgp | Output Disable Time from UB, [B - 8 - 8 - 8
Write Cycle
TC551632J-20 T€551632J-25 T€551632J-35
SYMBOL PARAMETER UNIT
MIN. | MAX. | MIN. | MAX. | MIN. | MAX.
twc | Write Cycle Time 20 - 25 - 35 -
twp | Write Pulse Width 10 - 12 - 16 -
tcw | Chip Enable to End of Write 13 - 15 - 17 -
taw | UB, LB Enable to End of Write 13 - 15 - 17 -
taw | Address Valid to End of Write 12 - 14 - 16 -
tas Address Setup Time 0 - 0 - 0 - ns
twr Write Recovery Time 0 - 0 - 0 -
tps Data Setup Time 10 - 10 - 10 -
ton | Data Hold Time (WE) 0 - 0 - 0 -
tpr1 | Data Hold Time (CE, UB, [B) 1 - 1 - 1 -
toew | Output Enable Time from WE 1 - 1 - 1 -
topw | Output Disable Time from WE - 8 - 8 - 8
AC Test Conditions 5y sv
Input Pulse Levels 3.0Vv/0.0V
Input Pulfe Rise and Fall Time 3ns 4800 4800
Input Timing Measurement Reference Levels 1.5V R .
— 1/Opin /Opin
Output Timing Measurement Reference Levels 1.5V
Output Load Fig. 1
C. = 30,;Fl 2550 CL=5pF l 2550
(For tcoe, toee: tcoo.
topo. toew and topw)
Figure 1.

B-98 TOSHIBA AMERICA ELECTRONIC COMPONENTS, INC.



Static RAM TC551632J-20/25/35

Timing Waveforms

Read Cycle @

C
ADDRESSES )‘( X
| tacc ton
| tco
tcop (6) 1
. - £

tooo (6)

- P

80 (6)

Dout

Output Data Valid

Write Cycle 1 ® (WE Controlled)

twc

ADDRESSES X X

K
i

toew {6)

High impedance

| tos ton_|

Din ) * Data Stable X

EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE . B-99



TC5516324-20/25/35 Static RAM

Write Cycle 2 ® (CE Controlled)

1 twe |

ADDRESSES X
taw
AS . twp twr
N
1,

T 0

/

High Impedance

e A
ou s

1ps tox1
Din * Data Stable *

Write Cycle 35 (UB, LB Controlled)

| twe

ADDRESSES )k X

t RS
tas . WP WR

000

{ .

High Impedance
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Static RAM TC551632J-20/25/35

Notes:

—_

. 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.

5.1fOE 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: tee topw - - - - - Output Enable Time
(B) tcop: topo: tep topw - - - - Output Disable Time
CE, OF SL Y
s, \ i /|
/ —r \
. —— \
(A) (8)
. _Yy o.a2v
High impedance yo.2v A High Impedance
Doyt OUTPUT DATA VALID ,
40.2v { —T 0.2v
UNKNOWN UNKNOWN 4

TOSHIBA AMERICA ELECTRONIC COMPONENTS, INC. B-101



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 (CB.
The TC55B4266J 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 TC55B4256J is available in a 400mil width, 28-pin SOJ suitable for high density surface assembily.

Features Pin Connection (Top View)

® Fast access time
- TC55B4256J-12 12ns (max.)
- TC55B4256J-15 15ns (max.)
- TC55B4256J-20 20ns (max.)
* | ow power dissipation
- Operation:
- TC55B4256J-12 130mA (max.)
- TC55B4256J-15 130mA (max.)
- TC55B4256J-20 130mA (max.)
- Standby: 12mA (max.)
* Single 5V power supply: 5V£10%
¢ Fully static operation
® Inputs and outputs TTL compatible
* Package:
- TC55B4256J : SOJ28-P-400

TC55842561

1
2
3
4
5
6
7
8
S

Pin Names
A0 ~ A17 Address Inputs
/01 ~ /04 | Data Inputs/Outputs

CE Chip Enable Input
WE Write Enable Input
Vop Power (+5V)

GND Ground
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TC55B4256J-12/15/20 Static RAM

Block Diagram

A8 ©
Ol e
v |+ = MEMORY CELL —— vgp
o0— e Q ARRAY
T3Ew (39
— >0 o 512x512x4 €2 GND
o—— L ®Q ™ (1,048,576)
AQ o -
N ] ~ N
(oo
Vor W] coumn o
_/ = CIRCUIT
D /- COLUMN ;
. DECODER
o k | ]
‘ COLUMN
V04 o k ADDRESS BUFFER
e JLELILLLS
A17 T — A9
@ D—
WEo— r—d )
L/
D CE
Operating Mode
PIN| = T
MODE CE WE /0 POWER
Read L H Output Ibbo
Write L L Input Ibpo
Standby H * High-Z IDDS
*HorlL
Maximum Ratings
SYMBOL ITEM RATING UNIT
Vpp | Power Supply Voltage -05~7.0 A
ViN Input Voltage -2.0*~7.0 A
Viio Input/Output Voltage -0.5* ~Vpp + 0.5 Vv
Pp Power Dissipation 900 mw
Tsowpenr | Soldering Temperature » Time 260+ 10 °Cesec
Tstrg | Storage Temperature -65 ~ 150 °C
Topr | Operating Temperature -10 ~ 85 °C

*-3V with a pulse width of 10ns

B-104
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Static RAM TC55B4256J-12/15/20
DC Recommended Operating Conditions
!»svmam ] PARAMETER mN. [ Tve [ max. | uwiT
‘_\7}5[, o { Power Supply Voltage 45 | 50 5.5 v
vIH 4 Input High Voltage 22 | - Vpp+05 | V
BL nput Low Voltage -0.5% - 0.8 \")
* -3V with a pulse width of 10ns
DC Characteristics (Ta = 0 ~ 70°C, Vpp = 5V+10%)
SYMBOL PARAMETER TEST CONDITION MIN. TYP. | MAX. | UNIT
Iy Input Leakage Current Vin=0~Vpp - - +10 HA
CE =V, or WE =V,
I Output Leakage Current IH I - - £10 A
o i o Vour=0~Vpp H
lon Output High Current Von = 2.4V -4 - - mA
loL Output Low Current Vo =0.4V 8 - - mA
teycle = Min cycle,
Iopo | Operating Current CE =V, loyT=0mA, - - 130 mA
Other Inputs = Vii/V)
[ CE = Vi, - - | 30
DDSt Other Inputs = VlHNIL
Standby Current — mA
l CE =Vpp-0.2V, _ a 12
DDs2 Other Inputs = Vpp - 0.2V or 0.2V
Capacitance* (Ta = 25°C, f = 1.0MHz)
SYMBOL PARAMETER TEST CONDITION MAX. | UNIT
Cin Input Capacitance Viy=GND 6 pF
Cio Input/Output Capacitance Vijo=GND 8 pF
“This parameter is perodically sampled and is not 100% tested.
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TC55B4256J-12/15/20

Static RAM

AC Characteristics (Ta = 0 ~ 70°C("), Vp, = 5V+10%)

Read Cycle
TC55B4256J-12 | TC55B4256J-15 | TC55B4256.-20
SYMBOL PARAMETER UNIT
MIN. | MAX. | MIN. | MAX. [ MIN. | MAX.
tac | Read Cycle Time 12 - 15 - 20 -
tacc | Address Access Time - 12 - 15 - 20
tco | Chip Enable Access Time - 12 - 15 - 20 ns
toy | Output Data Hold Time from Address Change 4 - 4 - 4 -
tcog | Output Enable Time from CE 4 - 4 - 4 -
tcop | Output Disable Time from CE - 6 - 7 - 8
Write Cycle
TC55B4256J-12 | TC55B4256J-15 | TC55B4256J-20
SYMBOL PARAMETER UNIT
MIN. | MAX. | MIN. | MAX. | MIN. | MAX.
twec | Write Cycle Time 12 - 15 - 20 -
twp | Write Pulse Width 8 - 9 - 10 -
taw Address Valid to End of Write 9 - 10 - 11 -
tcw | Chip Enable to End of Write 8 - 9 - 10 -
tas | Address Setup Time ] - 0 - 0 - ns
twe | Write Recovery Time 1 - 1 - 1 -
togw | Output Enable Time from WE 1 - 1 -~ 1 -
topw | Output Disable Time from WE 6 - 7 - 8
tps Data Setup Time 7 - - 9 -
toH Data Hold Time 0 - - 0 -
AC Test Conditions
Input Pulse Levels 3.0v/0.0V
Input Pulse Rise and Fall Time 3ns
Input Timing Measurement Reference Levels 1.5V sv sy
Output Timing Measurement Reference Levels 1.5V
Output Load Fig. 1
4800 4800
/Opin 1/Opin
CL=30pF 2550 2550

B-106
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CL=5pF ;

(For tcoe tcoo,
toew and topw)

Figure 1.

TOSHIBA AMERICA ELECTRONIC COMPONENTS, INC:



Static RAM

TC55B4256J-12/15/20

Timing Waveforms

Read Cycle @
| tRC
ADDRESS
tacc o
= ST )
oD |
tCOE®)

OQUTPUT DATA VALID

Dout

Write Cycle 1 (WE Controlled Write)

| twc |
ADDRESS X
tew
SN
taw N
tAaS twp <——VYR——>
WE RN \k 7
‘ tODWIS) LOEW(S)
HIGH IMPEDANCE
. tDs toH 7’

DATA STABLE

Write Cycle 2 (CE Controlled Write)

- \‘:‘— cw j;————-ﬁ(
we m = 7

DS

L

1DH

DATA STABLE
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TC55B4256J-12/15/20 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 OE low transition occurs coincident with or after the WE Iow 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 tcor torw - - ... Output Enable Time
(B) tcop, topw - - - - Output Disable Time
1 e, {,
i 1
I
| i
WE 7(
|
i (A) ‘
S |
: § 1 High
Oour High Impedance \ A OZV Impedance
ik 0.2v OUTPUT DATA VALID
x G.2v O 2V
UNKNOWN ' UI\KNO- N A
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TOSHIBA

SILICON GATE BiCMOS

262,144 WORD x 4 BIT BiCMOS STATIC RAM

Description

TC55B4257)-12/15/20

The TC55B4257J 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 TCb5B4257J features low power dissipation when the device is deselected using chip enable (CE), and has an output

enable input (OF) for fast memory access.

The TC55B4257J is suitable for use in applications where high speed is required such as cache memoary, high speed storage, and

main memory. All inputs and outputs are TTL compatible.

The TC56B4257J is available in a 400mil width, 32-pin SOJ suitable for high density surface assembly.

Features
e Fast access time
- TC55B42574-12 12ns (max.)
- TC55B4257J-15 15ns (max.)
- TC55B4257J-20 20ns (max.)
* Low power dissipation
- Operation:
- TC55B4257J-12 130mA (max.)
- TC55B42574-15 130mA (max.)
- TC55B4257J-20 130mA (max.)
- Standby: 12mA (max.)
e Single 5V power supply: 5V+10%
¢ Fully static operation
¢ Inputs and outputs TTL compatible
 Output buffer control: OE
* Package:
- TC55B4257J : SOJ32-P-400A

Pin Names

A0 ~ A17 Address Inputs

/01 ~1/04 | Data Inputs/Outputs

CE Chip Enable Input
WE Write Enable Input
OE Output Enable Input
Vbp Power (+5V)

GND Ground

P4
(9}

No Connection

Pin Connection (Top View)

TC5584257)

Ad
AS
Ab
A7
A8
[¢H
1104
GND
Voo
1103
A9
A10
All
A12
A3
NC
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TC55B4257J-12/15/20 Static RAM

Block Diagram

A8 © c
Gt § - 5 — MEMORY CELL — vpp
[o— &15 8 ARRAY
c,_°§8=§ 30 512x512x 4 € GND
oledar &0 {1,048,576)
AQ =
e
/101 o~

—  COLUMN /0

X
(R Q\;
DECODER
[
COLUMN
ADDRESS BUFFER
POLLLLLS

Al7 7T > — A9

]

o

S

/04 ©

NN NN

n
m

CE
WEo— )
./
D (E
Operating Mode
PIN| == == o
MODE CE OE WE 1/0 POWER
Read L L H Output Ibpo
Write L * L " Input lopo
Output Disabled L H H High-Z Iopo
Standby H * * High-Z IDDS
*HorL
Maximum Ratings
SYMBOL ITEM RATING UNIT
Vpp | Power Supply Voltage -0.5~7.0 \
Vin Input Voltage -2.0"~7.0 \
Vio Input/Output Voltage -0.5* ~ Vpp + 0.5 A
Pp Power Dissipation 900 mw
TsoLper | Soldering Temperature » Time 26010 °C esec
Tstra | Storage Temperature -65 ~ 150 °C:
Topr | Operating Temperature -10 ~ 85 °C

*-3V with a pulse width of 10ns
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Static RAM TC55B4257J-12/15/20
DC Recommended Operating Conditions
SYMBOL PARAMETER MIN. | TYP. MAX. UNIT
Voo Power Supply Voltage 4.5 5.0 55 \%
ViH Input High Voltage 2.2 - Vpp + 0.5 \
ViL Input Low Voltage -0.5* - 0.8 \
* -3V with a pulse width of 10ns
DC Characteristics (Ta = 0 ~ 70°C, Vpp = 5V£10%)
SYMBOL PARAMETER TEST CONDITION MIN. TYP. | MAX. | UNIT
I Input Leakage Current Vin=0~ Vpp - - +10 LA
CE=VyorWE=V, orOE=V
| Output Leakage Current H L H, - - | %10
o P 9 Vour= 0~ Vpp hA
lon Output High Current Vou = 2.4V -4 - - mA
loL Output Low Current Voo = 0.4V 8 - - mA
_ tgge = Min cycle,
Ibpo | Operating Current CE =V, loyt=0mA, - - 130 mA
Other Inputs = Viu/V|
CE=Vy, _
s Other Inputs = Viy/Vy_ B 30
Standby Current — mA
i CE =Vpp-0.2V, _ _ 12
bbs2 Other inputs = Vpp - 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
Cio Input/Output Capacitance Vyo=GND 8 pF
*This parameter is periodically sampled and is not 100% tested.
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TC55B4257J-12/15/20

Static RAM

AC Characteristics (Ta = 0 ~ 70°C("), Vpp = 5V+10%)

Read Cycle
TC55B4257J-12 | TC55B4257J-15 | TC55B4257J-20
SYMBOL PARAMETER UNIT
MIN. MAX. MIN. MAX. MIN. MAX.
tre Read Cycle Time 12 - 15 - 20 -
tacc | Address Access Time - 12 - 15 - 20
tco | Chip Enable Access Time - 12 - 15 - 20
tog | Output Enable Access Time - 7 - 8 - 10
tcoe | Output Enable Time from CE 4 - 4 - 4 - ns
tcop | Output Disable Time from CE - 6 - 7 - 8
toge | Output Enable Time from OE 0 - 0 - 0 -
topo | Output Disable Time from OE - 5 - 6 - 7
ton Output Data Hold Time from Address Change 4 - 4 - 4 -
Write Cycle
TC55B4257J-12 | TC55B4257J-15 | TC55B4257J-20
SYMBOL PARAMETER UNIT
MIN. MAX. MIN. MAX. MIN. MAX.
twe | Write Cycle Time 12 - 15 - 20 -
twp | Write Pulse Width 8 - 9 - 10 -
taw | Address Valid to End of Write 9 - 10 - 11 -
tow Chip Enable to End of Write 8 - 9 - 10 -
tas Address Setup Time 0 - 0 - 0 -
twr Write Recovery Time 1 - 1 . 1 . ne
toew | Output Enable Time from WE 1 - 1 - 1 -
topw | Output Disable Time from WE - 6 - 7 - 8
tos Data Setup Time 7 - 8 - 9 -
toH Data Hold Time 0 - 0 - 0 -
AC Test Conditions
Input Pulse Levels 3.0V/0.0V
Input Pulse Rise and Fall Time 3ns 5V
Input Timing Measurement Reference Levels 1.5V
Output Timing Measurement Reference Levels 1.5V 4800
Output Load Fig. 1 .
1/Opin 1/Opin
CL.---BOPFl 2550 C_=5pF J;
Figure 1.
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Static RAM TC55B4257J-12/15/20

Timing Waveforms
Read Cycle @

| tRC |

ADDRESS *
. to ==
e y,
tCcoDis6)
tOE

=z DO > 0

tOEE(6) t 6.
tCOE® <9qu 0DO6)

Dour OUTPUT DATA VALID

Write Cycle 1 ® (WE Controlled Write)

@ | - G,
_ tAS = A taw twp }/
OF //////////////// 7 tooo}%jw‘ tQEE(S)
Write Cycle 2 (CE Controlled Write)
ADDRESS : k *
CE \'\ = } d

WE

N #0000

E(6) R

topois)

o
e HIGH IMPEDANCE

Dout

" DS IDH

Din * DATA STABLE
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TC55B4257J-12/15/20 Static RAM

Notes:
1

CE, OF

Oour

B-114

. The operating temperature (Ta) is guaranteed with transverse air flow exceeding 400 linear feet per minute.

. WE is high for read cycles.

. I the CE low transition occurs coincident with or after the WE low transition, outputs

remain in a high impedance state.

. Ifthe CE high transition occurs coincident with or prior to the WE high transition, outputs

remain in a high impedance state.

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

. The following parameters are measured using the load shown in Fig. 1.

(A) tcoe toees tosw - - - - - Output Enable Time
(B) tcops topo: topw - - - - Output Disable Time
\ 4t~ /] |
I8
1( X
(A) (8)
! High
High Impedance 0.2V . 9.2\/ Impedance
OUTPUT DATA VALID
0.2v _ M yoav
— N
UNKNOWN UNKNOWN 4
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TOSHIBA

SILICON GATE BiCMOS

131,072 WORD x 8 BIT BiCMOS STATIC RAM

Description

TC55B8128P/J-12/15/20

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 high speed operation.
The TC55B8128P/J features low power dissipation when the device is deselected using chip enable (CB), and has an output

enable input (OF) 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 TTL compatible.

The TC55B8128P/J is available in a 400mil width, 32-pin DIP and SOJ suitable for high density surface assembly.

Features
* Fast access time
- TC55B8128P/J-12 12ns (max.)
- TC55B8128P/J-15 15ns (max.
- TC55B8128P/J-20 20ns (max.)
e | ow power dissipation
- Operation:
- TC55B8128P/J-12 150mA (max.)
- TC55B8128P/J-15 150mA (max.)
- TC55B8128P/J-20 150mA (max.)
- Standby: 15mA (max.)
* Single 5V power supply: 5V+10%
* Fully static operation
® |nputs and outputs TTL compatible
 Qutput buffer control: OE
® Package:
- TC55B8128P: DIP32-P-400
- TC55B8128J: SOJ32-P-400A

Pin Names

A0 ~ A16 Address inputs

I/O1 ~ /08 | Data Inputs/Outputs

CE Chip Enable Input
WE Write Enable Input
OE Output Enable Input
Vop Power (+5V)

GND Ground

Pin Connection (Top View)

TCS55B8128P TC5588128)
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TC55B8128P/J-12/15/20 Static RAM

Block Diagram

A8 oo
o az —e E‘ — MEMQORY CELL ¢ —0 VDD
o W Q ARRAY
—138%| {2C —o
hggg 28 S12x256x8 GND
Ot ] 1,048,57
A0 ] ( 6)
V [o
o1 o COLUMN VO
o CIRCUIT
o COLUMN
° E DECODER
o 1 |
o COLUMN
YO8 o >3- ADDRESS BUFFER
CE
LOLLLLT]
A6 T — A9

Span

WE O
Gt o q
—P—
Operating Mode
i PN & | oF | WE 0 POWER
MODE
Read L L H Output Iboo
Write L * L Input Ibbo
Output Disabled L H H High-Z Ibbo
Standby H * * High-Z Ibps
"Horl.
Maximum Ratings
SYMBOL ITEM RATING UNIT
Vbp Power Supply Voltage -05~7.0 \
Vin Input Voltage -2.0°~7.0 \
Vo | Input/Output Voltage -0.5* ~Vpp + 0.5 \
Pp Power Dissipation 900 mwW
TsoLper | Soldering Temperature * Time 260+ 10 °C esec
Tstre | Storage Temperature -65 ~ 150 °C
Topr | Operating Temperature -10 ~ 85 °C

*-3V with a pulse width of 10ns
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Static RAM

TC55B8128P/J-12/15/20

DC Recommended Operating Conditions

SYMBOL PARAMETER MIN. | TYP. MAX. UNIT
Vb Power Supply Voltage 4.5 5.0 5.5 \
ViH Input High Voltage 2.2 - Vpp +0.5 \
Vi Input Low Voltage -0.5* - 0.8 \%

* -3V with a pulse width of 10ns

DC Characteristics (Ta = 0 ~ 70°C, Vpp = 5V+10%)

SYMBOL PARAMETER TEST CONDITION MIN. | TYP. | MAX. | UNIT
Iy Input Leakage Current Vin=0~Vpp - - +10 MA
llo | Output Leakage Current CE = Vg or WE =v)_or OF =Viy, - - | #10 | pA

Vour=0~Vpp
lon Output High Current Vo =24V -4 - - mA
lor Output Low Current VoL = 0.4V 8 - - mA
tgﬁ:,e = Min cycle,
Ippo | Operating Current CE =V, loyT=0mA, - - 150 | mA
Other Inputs = V|HN||_
CE = Vi, _ _
oost Other Inputs = Vj/Vy. 30
Standby Current — mA
| CE =Vpp- 0.2V, _ _ 15
Dbsz Other Inputs = Vpp - 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
Cio Input/Output Capacitance Vyo=GND 8 pF

*This parameter is periodically sampled and is not 100% tested.
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TC55B8128P/J-12/15/20

Static RAM

AC Characteristics (Ta = 0 ~ 70°C(), Vpp = 5V+10%)

Read Cycle
TC55B8128P/J-12 | TC55B8128P/J-15 | TC55B8128P/J-20
SYMBOL PARAMETER UNIT
MIN. | MAX. | MIN. [ MAX. | MIN. | MAX.
tre Read Cycle Time 12 - 15 - 20 -
tacc | Address Access Time - 12 - 15 - 20
tco Chip Enable Access Time - 12 - 15 - 20
toe Output Enable Access Time - 7 - 8 - 10
tcog | Output Enable Time from CE 4 - 4 - 4 - | ns
tcop | Output Disable Time from CE - 6 - 7 - 8
toge | Output Enable Time from OE 0 - ] - 0 -
topo | Output Disable Time from OE - 5 - 6 - 7
ton | Output Data Hold Time from Address Change 4 - 4 - 4 -
Write Cycle
TC55B8128P/J-12 | TC55B8128P/J-15 | TC55B8128P/J-20
SYMBOL PARAMETER UNIT
MIN. | MAX. | MIN. | MAX. | MIN. | MAX.
twe Write Cycle Time 12 - 15 - 20 -
twp | Write Pulse Width 8 - 9 - 10 -
taw | Address Valid to End of Write 9 - 10 - 1 -
tcw | Chip Enable to End of Write 8 - 9 - 10 -
tas Address Setup Time 0 - 0 - 0 - ns
twr | Write Recovery Time 1 - 1 - 1 -
toew | Output Enable Time from WE 1 - 1 - 1 -
topw | Output Disable Time from WE - 6 - 7 - 8
tbs Data Setup Time - 8 - -
toH Data Hold Time - 0 - -
AC Test Conditions v v
Input Pulse Levels 3.0V/0.0V
Input Pulse Rise and Fall Time 3ns 4300 4800
Input Timing Measurement Reference Levels 1.5V /Opin /Opin
Output Timing Measurement Reference Levels 1.5V
Output Load Fig. 1 CL=30pF 2550 CL=5pF 2550
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Static RAM TC55B8128P/J-12/15/20

Timing Waveforms

Read Cycle @
[ tRC |
ADDRESS >1<
- facc
co ’
Y % ///////// %7
tcoD(®) |
tOE
o NN
TOEE(6) toDOs)
tCOE(6) <>
Dour OUTPUT DATA VALID
Write Cycle 1 &) (WE Controlled Write)
, twc |
ADDRESS
tcw
CE y,
TWR
tAS tAwW e
WE N //
oF ////////// / toolé‘;ﬂ”_‘ﬂ tOEE®)
\ HIGH IMPEDANCE 1OEWIE)
Dour Y ) DS tDH |
Din * DATA STABLE
Write Cycle 2 ® (CE Controlled Write)
| twe |
ADDRESS j( *
tAS tew tWR
CE \\ ][
o twp
WE 3 \
t
o 1COE® | w— HIGH IMPEDANCE
out
. tDs IDH

Din * DATA STABLE
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TC55B8128P/J-12/15/20 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 cr prior to the WE high transition, outputs
remain in a high impedance state.

5. fOEis 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 toees toew -+ - - - Output Enable Time
B) tcop: topo: topw - - - - Output Disable Time
CE, OF \ y
N\ 1t /]
2
18
WE 7{ )
w__
(
Dour High impedanze )
S) peram a.2v OUTPUT DATA VALID
0.2v
¢
UNKNOWN UNKNOWN  #
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TOSHIBA

TC551664J-15/20/25

SILICON GATE CMOS
65,536 WORD x 16 BIT CMOS STATIC RAM

Description

The TC5516644 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 5V supply. Toshiba’s advanced CMOS technology and circuit design enable high speed operation.

The 1CH51664d features low power dissipation when the device is deselected using chip enable (CE), and has an output
enable input (OF) for fast memory access. Byte access is supported by upper and lower byte controls.

The TCH51664J is suitable for use in high speed applications such as cache memory and high speed storage. All inputs and out-
puts are TTL compatible.

The TC5516644 is available in a 400mil width, 44-pin SOJ suitable for high density surface assembly.

Features Pin Connection (Top View)
e Fast accass time
TCH516644 -15  15ns (max.)
- TCh516064J -20 20ns (max.)
- TCHH1664) 25 25ns (max.)
e | ow power dissipation

Cycle Time 15 20 25 30 50 ns

TC551564J

Operation (max.) 260 220 | 200 | 180 | 150 mA

- Standby: 1mA (max.)
e Single 5V power supply:  5V+10%

O —-NWhH

060 n ‘|>>>>x>
W N — Y

w

[¥+e]

&l

"q’
;
g
e Fully static operation 36 gvoi4
e inputs and outputs TTL compatible 04 g 10 35puol3
) - . = Voo Q11 34 JGND
¢ Qutput buffer control: OE GND d 12 33 0 voo
e Data byte controls: LB, UB 1705 413 32 Jwvo12
* Package: S0J44-P-400 1106 g 14 31 guvon
. 1107 Q15 30 g o110
Pin Names 108 G 16 29 pvos
A0 ~A15 | Address Inputs WEQ17 28 ONC
/01 ~ 17016 | Data Inputs/Outputs 2:2 :g % :g
CE Chip Enable Input a13d20 25 D At0
WE Write Enable Input AtzQ 21 24 J A1l
OE Output Enable Input NC 22 23 UNC
LB, UB Data Byte Control Inputs (5Q1J)
VDD Power (+5V)
GND Ground

NC No Connection
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TC551664J-15/20/25

Static RAM

*-3V with a pulse width of 10ns
B-122
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Block Diagram
A10 g:
ﬁg o w. g <4—o Vpp
A701 wuw MEMORY
Aol 335 §B CELUARRAY | ° GND
AT ® T2 2s6x256x 16
:;8 ; {1,048,576)
1103 o— - CE J e
1104 o— <5Su - T 7 a2 _J
1105 Caw /I
1106 o 2=z3 ) s33
HS =l =
/09 © ———{»| SENSE AMP. A
17010 o =
N (=g T
58}% ° <5 5 X <z
1z e %55 COLUMN _\ 55
11915 Q- DECODER 00
1016
, COLUMN CE
ok ADDRESS BUFFER
GENERATOR | A0 A2 A12 At4.
Al A1l A13 AlS i
WE 0————t
oF e | FE -
UB o— g )
Bo 3 )
wmm—
TE° <> CE
Operating Mode
MODE PN T | oF | WE | B | U8 101 ~ 108 /09~ 1/016 | POWER
L L Output Output lppo
Read L L H H L High Impedance Output lopo
L H Output High Impedance Ibpo
L L Input Input looo
Write L * L H L High Impedance Input Ippo
L H Input High Impedance | Ippo
. L H H * * High Impedance | High Impedance Ibbo
Output Disable - -
L * * H H High Impedance | High Impedance lopo
Standby H * * * * High Impedance | High Impedance |  Ippg
*Hor L )
Maximum Ratings
SYMBOL ITEM RATING UNIT
Vpp | Power Supply Voltage -05~7.0 \'
ViN Input Voltage -2.0*~7.0 \
Vo | Input/Output Voltage -0.6* ~Vpp + 0.5 \
Pp Power Dissipation 1.5 W
TsoLper | Soldering Temperature ® Time 260 ° 10 °Cesec
Tstrg | Storage Temperature -65 ~ 150 °C
Topr | Operating Temperature -10 ~ 85 °C




Static RAM TC551664J-15/20/25

DC Recommended Operating Conditions

SYMBOL PARAMETER MIN. | TYP. MAX. UNIT
Vop Power Supply Voltage 4.5 5.0 5.5 Vv
ViH Input High Voltage 22 - Vpp +0.5 v
ViL Input Low Voltage -0.5* - 0.8 \

* -3V with a pulse width of 10ns

DC Characteristics (Ta = 0 ~ 70°C, Vpp = 5V+10%)

SYMBOL PARAMETER TEST CONDITION MIN. | TYP. | MAX. | UNIT
Iy Input Leakage Current Vin=0~Vpp - - +10 UA
CE=V;yorWE=V_orOE =V,
l Output Leakage Current i L H - - +10
© P ¢ Vour=0~Vpp pA
lon Output High Current Vou =24V -4 - - mA
loL Output Low Current VoL =04V 8 - - mA
teycie = 15n8 - - 260
CE-v. | omA teycle = 20Ns - - 220
" =ViL lout= , = - -
Ippo | Operating Current Other Inputs = ViV, teyele = 2508 200 mA
teycle = 30Nns . - 180
toycle = 50Ns - - 150
i CE=Vy, - - 30
DDS1 Other Inputs = V,/V)
Standby Current — mA
| CE =Vpp-0.2V _ _ 1
DDS2 Other Inputs = Vpp - 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
Cyo | Input/Output Capacitance Vijo=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("), Vpp = 5V+10%)

Read Cycle
TC551664J -15 | TC551664J-20 | TC551664J -25
SYMBOL PARAMETER UNIT
MIN. | MAX. | MIN. | MAX. | MIN. | MAX.
tRe Read Cycle Time 15 - 20 - 25 -
tacc | Address Access Time - 15 - 20 - 25
tco | CE Access Time - 15 - 20 - 25
toe | OE Access Time - - 10 - 12
tga | UB, [BAccess Time - - 10 - 12
ton Output Data Hold Time from Address Change 5 - 5 - 5 -
tcoe | Output Enable Time from CE 5 - 5 - 5 - ne
toge | Output Enable Time from OE 1 - 1 - 1 -
tge | Output Enable Time from UB, LB 1 - 1 - 1 -
tcop | Output Disable Time from CE - 8 - 8 - 8
topo | Output Disable Time from OE - 8 - 8 - 8
tgp | Output Disable Time from UB, LB - 8 - 8 - 8
Write Cycle
TC551664J -15 | TC551664J-20 | TC5516€4J -25
SYMBOL PARAMETER UNIT
MIN. | MAX. | MIN. | MAX. | MIN. | MAX
twc | Write Cycle Time 15 - 20 - 25 -
twp | Write Pulse Width 9 - 10 - 12 -
tcw | Chip Enable to End of Write 12 - 13 - 15 -
tsw | UB, LB Enable to End of Write 9 - 12 - 14 -
taw | Address Valid to End of Write 9 - 12 - 14 -
tas Address Setup Time 0 - 0 - 0 - ns
twr | Write Recovery Time 0 - 0 - 0 -
tps Data Setup Time 8 - 10 - 10 . -
ton | Data Hold Time 0 - 0 - 0 -
toew | Output Enable Time from WE 1 - 1 - 1 -
topw | Output Disable Time from WE - 8 - 8 - 8
AC Test Conditions sv sV
Input Pulse Levels 3.0V/0.0V
Input Pulse Rise and Fall Time 3ns
Input Timing Measurement Reference Levels 1.5V . 4800 4800
Output Timing Measurement Reference Levels 1.5V UOpin VOpin
Output Load Fig. 1 |
CL=305F 2550 CL=5pF 25502
i 5 )
{For tcog. toce. teoo.
tooo. toew 3nd toow)
Figure 1.
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Static RAM TC551664J-15/20/25

Timing Waveforms

Read Cycle @

ADDRESSES }(

CE

Ny

U, T8 ,,/////////////////////////

OE

! tos toH |

Din * DATA STABLE *
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TC551664J-15/20/25 Static RAM

Write Cycle 2 (CE Controlled)

ADDRESSES )(
taw
tas | twe twr |

B

High Impedance

Write Cycle 3 © (UB, LB Controlled)

ADDRESSES x )(
o t ,
e p—
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Static RAM TC551664J-15/20/25

Notes:

5.

A

59

Dour OUTPUT DATA VALID

. The operating temperature (Ta) is guaranteed with transverse air flow exceeding 400 linear feet per minute.
. WE is high for read cycles.

. If the CE low transition occurs coincident with or after the WE low transition, outputs

remain in a high impedance state.

. If the CE high transition occurs coincident with or prior to the WE high transition, outputs

remain in a high impedance state.

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

. The following parameters are measured using the load shown in Fig. 1.

A tcor toee tBE toEW - - - -+ - Output Enable Time
(B) toop: topo: tep: topw - - - - Output Disable Time

___.\_\ —V—_——_

_f -

(A) (8)

oy

i

) Yoz
. 0.2v ! :
High impedance X High Impedance

A0.2v . —1 0.2V
o L

UNKNOWN UNKNOWN
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Static RAM

Notes
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TOSHIBA

TC55V1664]/F1-10/12/15

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 high speed operation.

The TC55V1664J/FT features low power dissipation when the device is deselected using chip enabile (CB), 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.

Pin Connection (Top View)

Features
* Fast access time TC55V1664) TCS5V1664FT
- TC55V1664J/FT -10 10ns (max.) o mmmrma— S
- TCB5V1664J/FT -12 12ns (max.) :;E ; 44 gAS ﬁg E ; 2; == Ag
- - 43 0 A6 =3 A
TC55V1664J/FT -15 15ns (max.) ody  aha >3 5B A
* | ow power dissipation Alda 41 hoE Al 4 41 2 OF
Cycle Time 10 | 12 | 156 | 20 | 80 | ns | A0Q5  40pUB =F NEE
TEde  39hi8 e 39218
Operation (max.) | 260 | 220 | 200 | 180 | 150 | mA Vo1 =57 38 4 1016
Vo ds  JBpuols w028 37 £5 1015
. 0208 37 pwO1s 103 =9 36 = 11014
- Standby: 1mA (max.) #0349  36Pv0O14  yoa ] 10 35 = 11013
¢ Single 3.3V power supply: 3.3V+0.3V /04 g 10 35 pI/o13 Vpp = 11 34 £ GND
e Fully static operation Vpp O 11 3 DGND  GND 312 33 3 Vpp
, GNDO12 33 Pvpp 1705 = 13 32 = 11012
* inputs and outputs LVTTL compatible vos d 13 32 h 17012 :;83 o 1? 31 =3 17011
. gt — 0 = 1vo10
e Output buffer control: OE :;8?5 }g g(’) g:;g}(‘) 108 = 16 29 = 109
e Data byte controls: LB, UB WE = 17 28 = NU
Vo84 16 29PUO9  A15 g 27 5 A8
. PaCkage WEQ 17 28 O NU Al14 = 19 26 =3 A9
- TC55V1664J: SOJ44-P-400 N E }g 2 :3’ As A130520 25 9 A10
} . B A12 = 21 24 F9 Al
TCEEV1664FT. TSOP44-P-400 A13d20 25 pA10 NC ] 22 23 5 Ne
pin N ' A12021 24 D A1
in Names NC 0 22 23 ONC
A0 ~ A15 Address Inputs (s0J) (TSOP)

/01 ~ /016 | Data Inputs/Outputs
CE Chip Enable Input
WE Write Enable Input
OE

Output Enable Input
LB, UB Data Byte Control Inputs

Vop 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 0.8V. Applying a voltage greater than 0.8V to the NU pin is prohibited.
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TC55V1664J/FT-10/12/15

Static RAM

Block Diagram

4] = = <+ Voo
Ajol Zsif 8 MEMORY
o e
aso] 833 §3 CELL ARRAY | ¥ ° GNO
A" HTON 256x2s6x16
:‘8; {1,048,576)
1193 - CE —/ s
( -
2 S EEN /)it
§§Z °-m'\—--—-__—'—‘ y/ 833
N—
1109 | ] SENSE AMP.
s |
:;8:? o = 7 — _\'—ﬂ\ rs
11012 5% / _\ <28
Vol <£5 COLUMN <52
vole e-= DECODER oda
COLUMN ce

4
CLOCK
G

ADDRESS BUFFER |

ENERATOR [ A0 Az AlZ Al4

Al A1l A13 AIS

OF 00—y
us
me————4 )
[« N’ CE
Operating Mode
MODE PN| @ | OF | We | B | U8 1/01 - 1/08 09~1/016 | POWER
L L Output Output Iboo
Read L L H H L High Impedance Output Ibpo
L H Output High Impedance Iboo
L L Input Input Ibpo
Write L * L H L High Impedance Input Ibpo
L H Input High Impedance | ippo
Output Disable L H H * * Hi.gh Impedance Hfgh Impedance Ibpo
L * * H H High Impedance | High Impedance Ibbo
Standby * * * * High Impedance | High Impedance Ipps
*HorL
Maximum Ratings
SYMBOL ITEM RATING UNIT
Vpp | Power Supply Voltage -0.5~4.6 \
Vin Input Voltage -0.5* ~ 4.6 \
Vyo | Input/Output Voitage -0.5* ~ Vpp + 0.5** \
Pp Power Dissipation 1.2 w
TsoLper | Soldering Temperature * Time 260+ 10 °Cesec
Tstrg | Storage Temperature -65 ~ 150 °C
Topr | Operating Temperature -10 ~ 85 °C

*/** Not yet specified
B-130
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Static RAM TC55V1664J/FT-10/12/15
DC Recommended Operating Conditions
SYMBOL PARAMETER MIN. | TYP. MAX. UNIT
Vbp Power Supply Voltage 3.0 3.3 3.6 \
ViH Input High Voltage 2.0 - Vpp + 0.3** \
ViL Input Low Voltage -0.3" - 0.8 \
*/** Not yet specified
DC Characteristics (Ta = 0 ~ 70°C, Vpp = 3.3V+0.3V)
SYMBOL PARAMETER TEST CONDITION MIN. TYP. | MAX. | UNIT
I Input Leakage Current (except NU Pin) | Viy =0~ Vpp - - +1 HA
Lo | Output Leakage Current CE = Vi or WE =V or OF = Vi - - +1 pA
Vour=0~Vpp
| Input Current (NU Pin) Vin=0~08V ! i LT A
ut Curren i
vy | P Vi =0~ 0.2V - +1
) lon = -2mA 24 - -
Vou Output High Voitage
lon = -20pA Vpp - 0.2 - v
IOL =2mA - - 04
VoL Output Low Voltage
loL = 20pA - - 0.2
teycle = 10ns - - 260
_ teycle = 12ns - - 220
5 CE = V||_, IOUT =0mA, _ _
Ibpo | Operating Current Other Inputs = Vy/Vy, toycle = 15ns 200 | mA
toycle = 20nS - - 180
teycle = 30NS - - 150
I CE =Vyy, - - 20
pDSt Other Inputs = V;,/V,
Standby Current — mA
| CE=Vpp-0.2V B B ;
DDs2 Other Inputs = Vpp - 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
Cio Input/Output Capacitance Vyo=GND 8 pF
*This parameter is periodically sampled and is not 100% tested.
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TC55V1664J/FT-10/12/15

Static RAM

AC Characteristics (Ta = 0 ~ 70°C("), Vpp = 3.3V+0.3V)

Read Cycle
TC55V1664J/FT -10 | TC55V1664J/FT -12 | TC55V1664J/FT -15
SYMBOL PARAMETER - UNIT
MiN. MAX. MIN. MAX. MIN. MAX.
trc | Read Cycle Time 10 - 12 - 15 -
tacc | Address Access Time - 10 - 12 - 15
tco | CE Access Time - 10 - 12 - 15
toe | OE Access Time - 5 - 6 - 8
tsa | UB, LB Access Time - 5 - 6 - 8
ton | Output Data Hold Time from Address Change 3 - 3 - 3 -
tcog | Output Enable Time from CE 3 - 3 - 3 - ns
toge | Output Enable Time from OE 1 - 1 - 1 -
tgg | Output Enable Time from UB, (B 1 1 - 1 -
tcop | Output Disable Time from CE - 6 - 7 - 8
topo | Output Disable Time from OE - 6 - 7 - 8
tgp | Output Disable Time from UB, [B - 6 - 7 - 8
Write Cycle
TC55V1664J/FT -10 | TC55V1664J/FT -12 | TC55V1664J/FT -15
SYMBOL PARAMETER UNIT
MIN. MAX. MIN. MAX. MIN. MAX.
twe | Write Cycle Time 10 - 12 - 15 -
twp | Write Pulse Width 7 - 8 - 9 -
tcw | Chip Enable to End of Write 9 - 10 - 11 -
tgw | UB, LB Enable to End of Write 9 - 10 - 1 -
taw | Address Valid to End of Write 9 - 10 - 1 -
tas Address Setup Time 0 - 0 - 0 - ns
twr | Write Recovery Time ¢] - 0 - 0 -
tbs Data Setup Time 6 - 7 - 8 -
toH Data Hold Time 0 - 0 - 0 -
toew | Output Enable Time from WE 1 - 1 - 1 -
topw | Output Disable Time from WE - 6 - 7 - 8
AC Test Conditions
Input Pulse Levels 3.0V/0.0V
Input Pulse Rise and Fall Time 3ns 3v 3.3v
Input Timing Measurement Reference Levels 1.5V
Output Timing Measurement Reference Levels 1.5V 12000 ) 12000
Output Load Fig. 1 WOpin Vopin

C= 30;“; 9100 CL=5pF ; 9100

(Fo' tcoe. toes. tcoo.
tooo. tosw and topw)

Figure 1.
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Static RAM

TC55V1664J/FT-10/12/15

Timing Waveforms

Read Cycle @

ADDRESSES

CE

[e]4

tcoo (6}

U8, 18

ap (6)

Y.

Dout

Output Data Velid

Write Cycle 1 © (WE Controlled)

| twe

ADDRESSES X

tAs [ twe
WE

| taw

toow (6)

High impedance

- tos <oon

Bin * Data Stabie *
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TC55V1664J/FT-10/12/15

Static RAM

Write Cycle 2 © (CE Controlled)

iwe

ADDRESSES

WE

T

CE

U8, 18

tcoe (6}

Dout

High impedance

Din

Write Cycle 3 ©) (UB, LB Controlled)
I

twe

ADDRESSES

* taw

tqu
L]

AS

|t
-

WE

CE

UB, 18

Dout

High Impedance

i tos

ton |

Din

o X
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Static RAM TC55V1664J/FT-10/12/15

Notes:

-

. 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
(B) tcop: topos tep: toow - - - - Output Disable Time
CE, OF
WE
(A) (8)
e e ] | -y
[ ! _Y o2v
High impedance y0-2v 3 High Impedance
Dour OUTPUT DATA VALID
40.2v . —T 0.2V
UNKNOWN 0 UNKNOwWN 4
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Static RAM

Notes
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TOSHIBA

TC55V1864]/FT-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 high speed operation.

The TC55V1864J/FT features low power dissipation when the device is deselected using chip enable (CB), 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 Pin Connection (Top View)
e Fast access time
- TCB5V1864J/FT 10 10ns (max.) TCS5V1864) TCS5V1864FT
- TC55V1864J/FT -12 12ns (max) A4 —] 10 44 3 AS
- TC55V1864J/FT -15 15ns (max.) A3 ]2 43 £ A6
Rt A23 42 = A7
¢ Low power dissipation Al =2 41 = of
Cycle Time 10 12 | 15 | 20 | 30 ns AQ 5 40 l::'ZI us
Operation (max.) | 260 | 220 | 200 | 180 | 150 | mA ,,éi = 3 33 = %,8
1028 37 = 11017
- Standby: 1mA (max.) 03 =49 36 = 11016
* Single 3.3V power supply: 3.3V+0.3V 17104 =4 10 35 F= 1015
. . Vpp & 11 34 = GND
¢ Fully static operation GND =312 333V
3 i os =3 13 32 = 1/014
® |nputs and outputs LVTTL c_anpatlble 106 = 14 31 = 1013
e Qutput buffer control: Ok 07 =415 30 =2 11012
. B IR /108 — 16 29 =3 /011
® Data byte controls: LB, UB 109 = 17 28 = 11010
® Package WE —] 18 27 | NU
- TC55V1864J: SOJ44-P-400 = o
- TC55V1864FT. TSOP44-P-400 A13 ] 21 24 =3 A10
. A12 22 23 3 A1l
Pin Names

A0 ~ A15 Address Inputs
/01 ~ 1/018 | Data Inputs/Outputs
CE Chip Enable Input
WE Write Enable Input
OE

(TSOP)

Output Enable Input
LB, UB Data Byte Control Inputs

Vpp Power (+3.3V)
GND Ground
NU* Not Usable (Input)

* The NU pin must be kept electronically open, pulled down to GND, or
less than 0.8V. Applying a voltage greater than 0.8V to the NU pin is
prohibited.
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TC55V1864J/FT-10/12/15

Static RAM

Block Diagram

A10
A9 “ = <+ Vpp
Y S .8 MEMORY GND
AL §3 CELL ARRAY - i
AR TP "N asexzsexis
f (1,179,648)
33
vRis - ce 5s
g3 S 22 S =l
e et B HH=
u  sn—
VO10 o SENSE AMP.
il e - —
Q1 <5% <aw
k’ ig CE COLUMN <53
e Q- DECODER e
COLUMN [=3
T ADDRESS BUFFER
GENERATOR | a0 A2 A12 Al4
Al A1l A13 A1S
WE o0———— )
OF o
ug
ta'n
TE > CcE
Operating Mode
PN\ & | oF | WE | B | U8 101 ~ 1/09 010~ 1/018 | POWER
MODE
L L Output Output Ibpo
Read L H H L High Impedance Output Ibbo
‘ L H Output High Impedance Ibpo
L L Input input Ibpo
Write * L H L High Impedance Input Ibbo
L H Input High Impedance Ibpo
H H * *. High Impedance | High impedance |
Output Disable .g - .g e 2o
* * H H High Impedance | High Impedance | Ippo
Standby * * * * High Impedance | High Impedance lops
*HorL
Maximum Ratings
SYMBOL ITEM RATING UNIT
Vpp | Power Supply Voltage -05~4.6 \
Vin Input Voltage -0.5* ~ 4.6 \
Vo | Input/Output Voltage -0.5* ~ Vpp + 0.5** \
Pp Power Dissipation 1.2 w
Tsowper | Soldering Temperature  Time 260+ 10 °Cesec
Tstrg | Storage Temperature -65 ~ 150 °C
Topr | Operating Temperature -10 ~ 85 °C
*/** Not yet specified
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Static RAM TC55V1864J/FT-10/12/15
DC Recommended Operating Conditions
SYMBOL PARAMETER MIN. | TYP. MAX. UNIT
Vop Power Supply Voltage 3.0 3.3 3.6 \
Vi Input High Voltage 2.0 - Vpp + 0.3** \
ViL Input Low Voltage -0.3 - 0.8 \
*/** Not yet specified
DC Characteristics (Ta = 0 ~ 70°C, Vpp = 3.3V+0.3V)
SYMBOL PARAMETER TEST CONDITION MIN. TYP. | MAX. | UNIT
I Input Leakage Current (except NU Pin) | Viy =0~ Vpp - - +1 A
o | Output Leakage Current CE = Vi or WE =V or OF = Vi - - +1 pA
Vour=0~Vpp
| Inout C £ (NU Pin) Viy=0~0.8V -1 - 20 WA
nput Curren in
oy | P Vin=0~02V - +1
. IOH =-2mA 2.4 _ -
Vou | Output High Voltage
lon = -20pA Vpp - 0.2 - v
loL = 2mA - - 0.4
VoL Output Low Voltage
loL = 20pA - - 0.2
teycle = 10NS - - 260
. toycle = 12ns - - 220
. CE = V“_, IOUT= OmA, _ _ _
Ippo | Operating Current Other Inputs = ViV, teycle = 15n8 200 | mA
feycle = 20ns - - 180
teycle = 30ns - - 150
CE=Vy, _ _
lops1 Other Inputs = Vy/V)_ 20
Standby Current — mA
| CE=Vpp-02V _ _ 1
DD§2 Other Inputs = Vpp - 0.2V or 0.2V
Capacitance* (Ta = 25°C, f = 1.0MHz)
SYMBOL PARAMETER TEST CONDITION MAX. | UNIT
Cin Input Capacitance V|N = GND 6 pF
Cyo Input/Output Capacitance Vijo=GND 8 pF
*This parameter is periodically sampled and is not 100% tested.
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TC55V1864J/FT-10/12/15

Static RAM

AC Characteristics (Ta = 0 ~ 70°C("), Vpp = 3.3V+0.3V)

Read Cycle
TC55V1864J/FT -10 | TC55V1864J/FT -12 | TC55V1864J/FT -15
SYMBOL PARAMETER UNIT
MIN. MAX. MIN. MAX. MIN. MAX.
trc | Read Cycle Time 10 - 12 - 15 -
tacc | Address Access Time - 10 - 12 - 15
tco | CE Access Time - 10 - 12 - 15
toe | OE Access Time - 5 - 6 - 8
tea | UB, LB Access Time - 5 - 6 - 8
toH Output Data Hold Time from Address Change 3 - 3 - 3 -
tcoe | Output Enable Time from CE 3 - 3 - 3 - ns
toee | Output Enable Time from OF 1 - 1 - 1 -
tge Output Enable Time from UB, LB 1 - 1 - 1 -
tcop | Output Disable Time from CE - 6 - 7 - 8
topo | Output Disable Time from OE - 6 - 7 - 8
tgp | Output Disable Time from UB, LB - 6 - 7 - 8
Write Cycle
TC55V1864J/FT -10 | TC55V1864J/FT -12 | TC55V1864J/FT -15
SYMBOL PARAMETER UNIT
MIN. MAX. MIN. MAX. MIN. MAX.
twc | Write Cycle Time 10 - 12 - 15 -
twp | Write Pulse Width 7 - 8 - 9 -
tow Chip Enable to End of Write 9 = 10 - 1 -
tgw | UB, LB Enable to End of Write 9 - 10 - 11 -
taw | Address Valid to End of Write 9 - 10 - 11 -
tas Address Setup Time 0 - 0 - 0 - ns
twg | Write Recovery Time 0 - 0 - 0 -
tos Data Setup Time 6 - 7 - 8 -
toH Data Hold Time 0 - 0 - 0 -
toew | Output Enable Time from WE 1 - 1 - 1 -
topw | Output Disable Time from WE - 6 - 7 - 8
AC Test Conditions v 33V
input Pulse Levels 3.0v/0.0v
Input Pulse Rise and Fall Time 3ns 12000 12000
Input Timing Measurement Reference Levels 1.5V /Opin 1¥Opin
Output Timing Measurement Reference Levels 1.5V
Output Load Fig. 1 C.= 30’;; 9100 CL=5pF J; 9100
(For tcoe. toee. tcop.
topo. toew and toow)
Figure 1.
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Static RAM TC55V1864J/FT-10/12/15

Timing Waveforms

Read Cycle (@

C
ADDRESSES * )
} tacc
| o

ER\\\Y - Y.

tcoo (6} ol

U8, (8

toge (6) |

1
Dout Output Data Valid

tcoe (6)

Write Cycle 1 © (WE Controlled)
| twe |

ADDRESSES X
n g
[ twp twr

D

toow [6) toew §6)
High impedance

tos |

1
Din * © Data Stable
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TC55V1864J/FT-10/12/15 Static RAM

Write Cycle 2 (CE Controlled)

I twe I
ADDRESSES *
[ o
we :
1 tew
TE £

] taw

. g .

High impedance

Dout

Din

Write Cycle 3 ® (UB, LB Controlled)

ADDRESSES *
- taw
, |atas, twe twe__, ,
N

U8, T8 }[ )
Dout Hig_h Impedance

B-142 TOSHIBA AMERICA ELECTRONIC COMPONENTS, INC. PRELIMINARY



Static RAM TC55V1864J/FT-10/12/15

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.

5.1fOE 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 tees toew - - - - - Output Enable Time
(B) tcops topo- tep topw - - - - Output Disable Time
CE, OF \ Y
N ., _/
¥ 4} : \
(A) (8)
[ _¥ oav
High Impedance 0.2v 4 High Impedance
Dour QUTPUT DATA VALID 3
0.2V . —L 0.2V
UNKNOWN v UNKNOWN 1
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Static RAM

Notes
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TOSHIBA

"TC551402]-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 (B1/B4). 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 (( (CB), 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 TTL 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 x 1
- TC551402J-20 20ns (max.) x 4
- TC551402J-25 25ns (max.)
- TC551402J-30 30ns (max.) TC551402)
e | ow power dissipation A0 Aol 320 A19 A21
- Operation: Al Atl]2 A18 A20
- TC551402J-20 160mA (max.) A2 A203 A7 A19
- TC551402J-25 160mA (max.) A3 aA3la A16 A18
- TC5514024-30 150mA (max.) Ad Adlls A15 Al17
- Standby: 10mA (max.) AS CElds OF Al6
e Fully static operation TE void7 /04 OF
¢ Single power supply: 5V+10% Voo Vool 8 GND GND
* Output buffer control: OE GND GNDO9 Voo Voo
e Inputs and outputs TTL compatible D vo2{j1o 1103 Q
e Separate data I/O (x1 mode) WE WE[ A4 A15
 Common data I/O (x4 mode) A6 AS[12 A13 Al4
* Package A7 A6 A12 A13
- TC561402.: SOJ32-P-400A A8 A70 ATl A12
. A9 ABE A10 Al
Pin Names : A10 A9 B1/B4 B1/B4
A0 ~ A21 Address Inputs (50J)
/01 ~ I/04 Data Inputs/Outputs
D Data Input
Q Data Output
CE Chip Enable Input
WE Write Enable Input
OE Output Enable Input
Vop Power (+5V)
GND Ground
B1/B4 Bit Select (x1/x4)
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TC551402J-20/25/30 ‘ Static RAM

Block Diagram
A9
o—1 »v « L MEMORY CELL
o ul 8 ARRAY T Voo
— 354 -3V
38x 3y 1024 x 1024 x4 +—o GND
o—xdm ol | (4,194,304)
A0 o—f
T

x 1MODE : D o———]

COLUMN 1/0 N
areUIT N N
COLUMN \L\\
J—» DECODER

CE COLUMN
\B ADDRESS BUFFER

LHTLTLLLL

A21 ~~~_ AI10: x IMODE
2 A19 <N\ Al10: x4MODE

x4MODE : I/O1 ©

/04 ©

NN
AN
|

y
K
GENERATOR

14
3

i
T
&W

CE

Operating Mode

The memory organization of the TC551402J can be selected to be either 4M words by 1 bit or 1M word by 4 bits. The configu-
ration must be selected when power is inttially applied to the device using pin 17 B’1/B4). Changing the state of this pin is prohibited after
power up. The 4M word by 1 bit mode is selected if B1/B4 is high, the 1M word by 4 bit mode is selected if B1/B4 is low.

MODE BI/B4| TE | OF | WE| 1/0 | POWER
Read H | L|L|H|Dour | looo
o [wite H|L|*|L]| Dn | Iboo
MODE | QWP | b | L | H | W[ HighZ | Topo
Standby H H * * | High-Z | Ipps
Read C IL|CL]|H] Doy oo
Write L lL|*]|L]| bn | tooo
x4
MODE gil;t:;:e gl L |t | H |HGnZ| oo
Standby L H * * | High-Z| lpps
*HorlL
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Static RAM TC551402J-20/25/30

Maximum Ratings

SYMBOL ITEM RATING UNIT
Vpp | Power Supply Voltage -05~70 A
VN Input Voltage -2.0"~7.0 \
Vio | Input/Output Voltage -0.5" ~Vpp +0.5 \

Vout | Output Voltage ' -0.5* ~Vpp + 0.5 \Y
Pp Power Dissipation 1.0 w
TsoLper | Soldering Temperature  Time 26010 °Cesec

TsTtrg | Storage Temperature -65 ~ 150 °C
Topr | Operating Temperature -10 ~ 85 °C

* -3V with pulse width of 10ns

DC Recommended Operating Conditions

SYMBOL PARAMETER MIN. | TYP. MAX. UNIT
Vpp | Power Supply Voltage 45 | 5.0 55 \
ViH Input High Voltage 2.2 - |Vpp+05| V
ViL Input Low Voltage -0.57 | - 0.8 \

* -3V with pulse width of 10ns

DC Characteristics (Ta = 0 ~ 70°C, Vpp = 5V+10%)

SYMBOL PARAMETER - TEST CONDITION MIN. | TYP. | MAX. | UNIT
I Input Leakage Current Vin =0~Vpp - - | +10 | pA
Lo |OutputLeakage Current CE = Viyy or WE =V or OF = Vi, - | = | %10 | pA

Vour=0~Vop
lon | Output High Current Vou =24V -4 - - mA
lo. | Output Low Current VoL=0.4V 8 - - mA
teycle = Min cycle, CE = V), -20 - - | 180
Ibppo | Operating Current louT=0mA -25 - - | 160 | mA
Other Inputs = Vu/V) 30 _ _ 150
IDDS1 CE= V|H, Other Inputs = VlHNlL - - 30 mA
Standby Current CE=Vpp-0.2v :
Ioos 2 Other Inputs = Vpp -0.2V or 0.2V i B R e
Capacitance* (Ta = 25°C, f = 1.0MHz2)
SYMBOL PARAMETER TEST CONDITION MAX. | UNIT
Cin Input Capacitance Vin=GND 8 pF
Cyo: Cout | /O, Output Capacitance Vour = 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 "), Vpp, = 5V+10%)

Read Cycle
TC551402J-20 | TC551402J-25 | TC551402J-30
SYMBOL PARAMETER UNIT
MIN. | MAX. | MIN. | MAX. | MIN. | MAX.
trc Read Cycle Time 20 - 25 - 30 -
tacc | Address Access Time - 20 - 25 - 30
tco Chip Enable Access Time - 20 - 25 - 30
toe Output Enable Access Time - 10 - 12 - 14
tcoe | Output Enable Time from CE 5 - 5 - 5 -
tcop | Output Disable Time from CE - 10 - 10 - 10 | ns
toge | Output Enable Time from OE 1 - 1 - 1 -
topo | Output Disable Time From OE - 8 - 10 - 12
ton Output Data Hold Time from Address Change | 5 - 5 - 5 -
tpu Chip Selection to Power Up Time 0 - 0 - 0 -
tep Chip Deselection to Power Down Time - 20 - 25 - 30
Write Cycle
TC551402J-20 | TC551402J-25 | TC551402J-30
SYMBOL PARAMETER UNIT
MIN. | MAX. | MIN. | MAX. | MIN. | MAX.
twe Write Cycle Time 20 - 25 - 30 -
twep Write Pulse Width 11 - 13 - 15 -
taw Address Valid to End of Write 17 - 20 - 23 -
tow Chip Enable to End of Write 17 - 20 - 23 -
tas Address Setup Time 0 - 0 - 0 -
twr Write Recovery Time 0 - 0 - - ne
tbs Data Setup Time 10 - 12 - 14 -
toH Data Hold Time 0 - 0 - 0 -
togw | Output Enable Time from WE 1 - 1 - -
topw | Output Disable Time from WE - 8 - 10 - 12
AC Test Conditions
Input Pulse Levels 3.0v/0.0V sv sV
Input Pulse Rise and Fall Time 3ns
Input Timing Measurement Reference Levels 1.5V 4800 4800
Output Timing Measurement Reference Levels 1.5V Dour"}llopin Doyr - ¥Opin
Output Load Fig. 1 _L
30pF /l 2550 CL = 5pF /J; 2550
(For tcoe. toge, tcoo. tooo
toew.toow)
Figure 1.
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Static RAM TC551402J-20/25/30

Timing Waveforms

- MDDl ////////////////////
tCOE(s) ,..'.. 900 e

Write Cycle 1 ) (WE Controlied Write)

, twc i
ADDRESSES
1 tcw |
CE @
ATQS | taw g <___tW.R.._,
twp

we ‘ RO d
0277 7

topw!®

e |
to00® tQEE®) |
_—
. HIGH IMPEDANCE LOEW(E)

tps IDH |

SRR =P '
D * DATA STABLE
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TC551402J-20/25/30 Static RAM

Write Cycle 2 ©) (CE Controlled Write)

| tw( |

ADDRESSES )k *

tcw

s - 2777

tODWI(6)

tCOE®)

HIGH IMPEDANCE

e 1DS o] <RH
b )K DATA STABLE )k
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.

5.1f 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
(B) tCOD’ tODO' tODW e Output Disable Time

CE, OF /Z

it
12

WE ) X

(&) . ®
¢ 0.2v
High Imped ) .
i mpedanc i
Q 9 mpecance 0.2v OUTPUT DATA VALID High Impedance
0.2v
L
UNKNOWN UNKNOWN A 0.2v
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TOSHIBA

TC554101J-20/25/30

PRELIMINARY
SILICON GATE CMOS

1,048,576 WORD x 4 BIT SEPARATE /O CMOS STATIC RAM

Description

The TC554101J 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 high speed operation.

The TC554101J 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 TC554101J 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 TC554101J is available in a 400mil width, 36-pin SOJ suitable for high density surface assembly.

Features Pin Connection (Top View)
e Fast access time
- TC554101J -20 20ns (max.) TC554101)

- TC5541014 -25 25ns (max.)
- TC554101J -30 30ns (max.)

® | ow power dissipation
- TC554101J -20 160mA (max.)
- TC554101J -25 160mA (max.)
- TC554101J -30 150mA (max.)
- Standby: 10mA (max.)

D A19
NAt18
0 A17
1 A16
] A15
] OF

1 D4

OWoONOATWVNDWN -~

e Single 5V power supply:  5V+10% Q4
* Fully static operation GND
* |nputs and outputs TTL compatible Vob
¢ Separate inputs and outputs Q3
* Output buffer control; OF 1 D3
* Package: ) TF
- TC554101J:  SOJ36-P-400 J A14
0 A13
Pin Names D A12
AO ~ A19 Address Inputs % ':}é
D1~ D4 Data Inputs
Q1 ~Q4 Data Outputs
CE Chip Enable Input
WE Write Enable Input
OE Output Enable Input
Vop Power (+5V)
GND Ground
TF* Test Function

* The TF pin is low for normal operation.
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TC554101J4-20/25/30 Static RAM

Block Diagram

A9 o—f
o
T G = ! | MEMORY CELL —o v
P w 8 ARRAY oo
'S
—Zax 139 1024x1024x4 | ¢—o gD
O
<m O (4,194,304)
T Tl ]
Dio > ‘ —o Q1
LN COLUMN /0 |—
~ / [—] CIRCUIT
© COLUMN —°
DECODER
o————k l—o
D4o > — Q4
" = ce
e
< COLUMN
M % & |[¢—— ADDRESS BUFFER
cz
o] LLILELILS
4+ T A19 N A0
@)
WE © ——q>
OF o——1=9 )
<> CE
Operating Mode
PIN| == o T
MODE CE OE WE 10 POWER
Read L L H Dout lopo
Write L * L D|N IDDO
Output Disable L H H High-Z Ibpo
Standby H * * High-Z Ipps
*HorlL
Maximum Ratings
SYMBOL ITEM RATING UNIT
Vop Power Supply Voltage -05~7.0 \Y
Vin Input Voltage -2.0~7.0 \
Vout | Output Voltage -0.5* ~ Vpp + 0.5 \
Pp Power Dissipation 1.0 w
TsoLper | Soldering Temperature * Time 26010 °Cesec
Tstrg | Storage Temperature -65 ~ 150 °C
Topr | Operating Temperature -10 ~ 85 °C

*-3V with a puise width of 10ns
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Static RAM TC554101J-20/25/30

DC Recommended Operating Conditions

SYMBOL |- PARAMETER MIN. | TYP. MAX. UNIT
Vpp Power Supply Voltage 4.5 5.0 5.5 \
ViH Input High Voltage 2.2 - Vpp + 0.5 v
Vi Input Low Voltage -0.5* - 0.8 \

*-3V with a pulse width of 10ns

DC Characteristics (Ta = 0 ~ 70°C, Vpp = 5V£10%)

SYMBOL PARAMETER TEST CONDITION MIN. | TYP. | MAX. | UNIT
Iy Input Leakage Current Vin=0~Vpp - - +10 [T
llo | Output Leakage Current CE = Vyy or WE = Vy_or OF = Vi - - | 10 | pA

Vouyr=0~Vpp
lon Output High Current Von =24V -4 - - A
m,
loL Output Low Current VoL = 0.4V 8 - -
teycle = Min cycle, -20 - - 160
lopo | Operating Current CE =V, loyT = 0mA, -25 - - 160 | mA
Other Inputs = Vip/Vy. 30 _ — 150
CE =V, _ _
oos Other Inputs = V/Vy,_ 30
Standby Current — mA
| CE = VDD - 0.2V _ _ 10
DDs2 Other Inputs = Vpp - 0.2V or 0.2V
Capacitance* (Ta = 25°C, f = 1.0MHz)
SYMBOL PARAMETER TEST CONDITION MAX. | UNIT
Cin Input Capacitance Viy=GND 6 pF
Cour | Output Capacitance Vour=GND 8 pF

*This parameter is periodically sampled and is not 100% tested.
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TC554101J-20/25/30

Static RAM

AC Characteristics (Ta = 0 ~ 70°C("), Vpp = 5V+10%)

Read Cycle
TC554101J -20 | TC554101J-25 | TC554101J-30
SYMBOL PARAMETER UNIT
MIN. | MAX. | MIN. | MAX. | MIN. | MAX.
trc | Read Cycle Time 20 - 25 - 30 -
tacc | Address Access Time - 20 - 25 - 30
tco | Chip Enable Access Time - 20 - 25 - 30
tog | Output Enable Access Time - 10 - 12 - 14
tcoe | Output Enable Time from CE 5 - 5 - 5 -
tcop | Output Disable Time from CE - 10 - 10 - 10 ns
toge | Output Enable Time from OF 1 - 1 - 1 -
topo | Output Disable Time from OE - 8 - 10 - 10
ton | Output Data Hold Time from Address Change 5 - 5 - 5 -
tpy Chip Selection to Power Up Time 0 - 0 - 0 -
tep | Chip Deselection to Power Down Time - 20 - 25 - 30
Write Cycle
TC554101J -20 TC554101J -25 TC554101J -30
SYMBOL PARAMETER UNIT
MIN. | MAX. | MIN. | MAX. | MIN. | MAX
twe | Write Cycle Time 20 - 25 - 30 -
“twp | Write Puise Width 11 - 13 - 15 -
taw | Address Valid to End of Write 17 - 20 - 23 -
tcw | Chip Enable to End of Write 17 - 20 - 23 -
tas | Address Setup Time 0 - 0 - 0 - ns
twr | Write Recovery Time 0 - 0 - 0 -
toew | Output Enable Time from WE 1 - 1 - 1 -
topw | Output Disable Time from WE - 8 - 10 - 12
tps Data Setup Time 10 - 12 - 14 -
toH Data Hold Time 0 - 0 - 0 -
Test Mode
TC554101J-20 | TC554101J-25 | TC554101J -30
SYMBOL PARAMETER UNIT
MIN. | MAX. | MIN. | MAX. | MIN. | MAX.
" iowe | WE Setup Time to TF 20 - 25 - 30 -
| tawe | WE Hold Time from TF 20 - 25 - 30 -
| tsce | CE Setup Time to TF 20 - 25 - 30 -
tuce | CE Hold Time from TF 20 Z 25 Z 30 S
tsapp | Address Setup Time to TF 20 - 25 - 30 -
tyapp | Address Hold Time to TF 20 - 25 - 30 -
AC Test Conditions v v
Input Pulse Levels 3.0V/0.0V
Input Puise Rise and Fall Time 3ns Doyt I/Opin oo Doyt - ¥Opin foon
Input Timing Measurement Reference Levels 1.5V
Output Timing Measurement Reference Levels 1.5V 30eF J; s CL= sk 2sm
Output Load Fig. 1 (For tcos. toee. tcoo. tooo.

toew.topw)

Figure 1.
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Static RAM TC554101J-20/25/30

Timing Waveforms

Read Cycle @

ADDRESSES *
t_Acc

\\\\\\\\\\\\\\ y///////////////////

tCOE®) |

IRC

CE

OF

t0DO6)

Q

OUTPUT DATA VALID

AR A
.............

Write Cycle 1 ® (WE Controlled Write)

_ == o =

T *J e
Wwrite Cycle 2 © (CE Controlled Write)

& X A

] T

e tDs

| < 1DH
b * DATA STABLE *
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TC554101J-20/25/30 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) tcop: topos topw - - - - Output Disable Time
.__.._.\ [——-—
CE, O N " Y,

we 4 ! X ,

A _ (B)
. 0.2v
High Imped ' . i
q igh Impedance 0.2V OUTPUT DATA VALID High impedance
0.2V
} . ~
UNKNOWN " UNKNOWN } 0.2V
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Static RAM

TC554101J-20/25/30

Test Mode

Although the TC554101J appears to be organized as 1,048,576 words by 4 bits, it is internally organized as 524,288 word

by 8 bits.

In the “Test Mode”, data is written into the 8-512K blocks in parallel and then retrieved. Address line A19 is not used. Upon
reading, if the two bits associated with the I/O pin are equal (all “1”s or “0”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 TC554101J. The “Test Mode” enables the 1M 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 V4 (see Figure 2). Normal functioning requires that the “TF” pin be connected to V.

Normal Mode Set Test Mode Reset Normal Mode
TF X
WE 7( \‘ 7( \
« SWE tHWE 1SWE tHWE
« X X X
1SCE tHCE tSCE tHCE
ADDRESS X ) )1(
tSADD tHADD <« SADD HADD

OE=V|y or VL

Figure 2. Test Mode Cycle

PRELIMINARY TOSHIBA AMERICA ELECTRONIC COMPONENTS, INC.
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TC554101J4-20/25/30

Static RAM

Block Diagram in Test Mode

A19
A19 A
Normal oS 512K block [ __ =
. o—1 A Match
m B Unm/atch
Test I 512K block [
8 ATI
t-———————O
—_-——0
A19
— 0,
0
A19 C
Normal oS 512K block -
. T Match
—1 /
» Al D Unmatch|
Test - 512K block [
o AT9
L
— 0
A19
—— 0.
o0
A19 |3
Normal oS 512K block -
. o S— t Match
- A9 F
Test I 512K block [
F
°
oo 0 #
A19
R e 0]
(0
A19 G
Normal oS 512K block —
| G Match

Oo—s
O A9 /
Unmatch

B-158

X

. 512K block [

x

|

Figure 3. Block Diagram in Test Mode

;I

Test

Normal

lNormal

Test

Test

Normal

lNormaI

Test
!
Unmatch| Test
A19

Normal

"o

Test

Test

Normal
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High Speed Synchronous Static RAM

Density Organization Package Speed (ns) Features Page
TC55BS4258 Synchronous 100MHz...C-1
TC55B58125 Synchronous 100MHz...C-7
TC55B58128 Synchronous 100MHz...C-13

Package: J=80J



TOSHIBA

TC55BA4258J-10/12

PRELIMINARY

262,144 WORD x 4 BIT SYNCHRONOUS STATIC RAM
with Input Registers, Output Registers and Pass-Through Feature

Description

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 1ns 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 TTL compatible.

The TC55BS4258J is available in a 36-pin, 400mil SOJ package suitable for high density assembly.

Features ) Pin Connection (Top View)
® Fast cycle time TC55854258)
- TC55BS42584-10 10ns (max.)
- TC55BS4258J-12 12ns (max.)
* Fast clock access time

- TC55B54258J-10 © 5ns (max.)
- TC55BS4258J-12  6ns (max.)
® |nput and output registers for synchronous operation

® Data pass-through for write cycles
e Single power supply: 5V + 10%
e Separate data inputs and outputs
® Package: JEDEC standard pinout
- 36-pin, 400mil SOJ: SOJ36-P-400

A4
AS
Ab
A7
A8

D3
Q3
GND
Vbp
Q2
D2
CLK
A9
A10
Al

Pin Names
A0 ~ At7 Address Inputs
DO ~ D3 Data Inputs

Q0-Q3 | DataOutputs A12
CLK Clock Input A13
CE Chip Enable Input
WE Wirite Enable Input
OE Output Enable Input
Vop Power (+5V)
GND Ground
NC No Connection

TOSHIBA AMERICA ELECTRONIC COMPONENTS, INC. C-1



TC55BS4258J4-10/12

Static RAM

Block Diagram

~A170—)| ADDRESS ROW "| MemoRry ceLL -«— Vi
AO~AlT REGISTERS DECODER » ARRAY oD
-~
|__.__ 256K x4 <+— GND
(1,048,576)
k3 3
o—p| DATA M coumn 4#0 Qo
00~D3 REGISTERS M vOCIRCUIT . o
—0O
1 ¥  coLumn x > k»
DECODER 2 -2
R 3o k;"’
) CHIP «
TEo—) enasLe M secr-TiMeD %* Q3
REGISTER —H WRITE LOGIC + 1+T1
T4
WRITE
WEOS—) ENABLE PASS - THRU
REGISTER ENABLE
o—p| CLOCK
K INPUT
ouTPUT
OEo—) enaBLE
REGISTER
Operating Mode
MODE WE | CE | O (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
*HorL
Maximum Ratings
SYMBOL ITEM RATING UNIT
Vpp | Power Supply Voltage -05~7.0 \'
Vin Input Voltage -2.0~70 \
Vout | Output Voltage -0.5~Vpp+0.5 \
Pp Power Dissipation 1300 mw
TsoLper | Soldering Temperature » Time 260+ 10 °C e sec
Tstra | Storage Temperature -65~150 °C
Torr | Operating Temperature -10~85 °C
C-2 TOSHIBA AMERICA ELECTRONIC COMPONENTS, INC.
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Static RAM TC55BS4258J-10/12

DC Recommended Operating Conditions

SYMBOL PARAMETER MIN. | TYP. MAX. UNIT
Vpp | Power Supply Voltage 45 | 5.0 5.5 \'
Vi Input High Voltage 22 | - |Vpp+05| V
Vi Input Low Voltage 05| - 0.8 \

DC Characteristics (Ta = 0 ~ 70°C, Vpp = 5V+10%)

SYMBOL PARAMETER TEST CONDITION MIN. | TYP. | MAX. | UNIT
I Input Leakage Current Vin=0~Vpp - - | 210 | pA
{CE=V|qorWE =V, orOE = V|
| Output Leakage Current H L It - { = | 10
o i o Vour=0~Vpp hA
loy | Output High Current Von =24V -4 - - mA
loL Output Low Current VoL =0.4V 8 - - mA
tcycle = Min cycle, CE= ViL -10 - - 200
lppo | Operating Current louT=0mA mA
Other Inputs = V /v 12 - - | 1%

Capacitance* (Ta = 25°C, f = 1.0MHz)

SYMBOL PARAMETER TEST CONDITION MAX. | UNIT
Cin Input Capacitance Vin=GND 6 pF
Ccik | Clock Input Capacitance Ve = GND 8 pF
Cout | Output Capacitance Vour = GND 8 pF

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

PRELIMINARY TOSHIBA AMERICA ELECTRONIC COMPONENTS, INC. C-3



TC55BS4258J-10/12 Static RAM
AC Characteristics (Ta = 0 ~ 70°C "), Vpp = 5V+10%)
TC55BS4258J-10 | TC55BS42584-12
SYMBOL PARAMETER - UNIT
MIN. | MAX. | MIN. | MAX.

tcy | Cycle Time 10 - 12 -
tcun | Clock Puise High Width 3 - 3 -
toce | Clock Pulse Low Width 3 - 3 -
tas | Address Setup Time 2 - 2 -
tps | Data Input Setup Time 2 - 2 -
tes Chip Enable Input Setup Time 2 - 2 -
tws | Write Enable Input Setup Time 2 - 2 -
tas | Output Enable Input Setup Time 2 - 2 -
tan Address Hold Time 1 - 1 - ns
toH Data Input Hold Time 1 - 1 -
te | Chip Enable Input Hold Time 1 - 1 -
twy | Write Enable Input Hold Time 1 - 1 -
tgq | Output Enable Input Hold Time 1 - 1 -
tack | Clock Access Time 1 5 1 6

tecL2) | Output EnableTime from Clock 1 5 1 6

tpcL) | 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.

RL=50Q

1.5v
Figure 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 Dour 2=500
Output Load Fig. 1 .
c-4 TOSHIBA AMERICA ELECTRONIC COMPONENTS, INC.

sV

4800
1/Opin

CL=S5pF J/;

(For tecL, tocy)

2550
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Static RAM

TC55BS4258J-10/12

Timing Waveforms

Read Cycle 1 (OE = V)
Standby Read Read Read
tcy
ICHH ., tclL
w__ [\ G\ A N

tAS |tAH
twsitwH
- | |

tACK tocL tECL

|| |

High -2 .
Q Qn-2 Qn-1 g Qn+1 X Qn+2
e
tACK

Read Cycle 2 (CE = V)

Read Output Disable Read Read
< tCHH . . tCll
tAS |tAH
sooress. 70 Arl Aok 2 DN
tws jtwH ‘
tGS [tGH tGS [tGH
[0 \ / / * / \ /
tACK tocL tecL
High -
Q  Qn2 Qn-1 2 Qn+1 X Qn.2
|~
tACK
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TC55BS4258J-10/12 Static RAM

Write and Pass-Through Mode

Write Write and Write and
Pass - Through Pass - Through
iy
CHH . tcll

Pass - Through

tAS [ tAH

tes [ten tEs

LEH
e N[\ |/ |/}
twsitwH
wE \v/' \ | / \_| / \ | /
t‘Gs tGH tiss tGH
e/ * \_| / \ | /
tpS [tOH

tpcL tECL
igh-2 |
Q Qn-2 Hig Qn X Qn+t X Qn+2
||
taCK
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TOSHIBA

TC55BS8125)-10/12

PRELIMINARY

131,072 WORD x 8 BIT SYNCHRONOUS STATIC RAM
with Input Registers and Output Registers

Description

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 1ns
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 TTL compatibie.

The TC55BS8125J is available in a 36-pin, 400mil SOJ package suitable for high density assembly.

Features Pin Connection (Top View)

e Fast cycle time TC55858125)
- TC55BS8125J-10 10ns (max.)
- TC55BS8125J-12 12ns (max.)
® Fast clock access time
- TC55BS8125J-10  5ns (max.)
- TC55BS8125J-12  6ns (max.)
e Input and output registers for synchronous operation
* Single power supply: 5V+10%
e Common data I/O
e Package: JEDEC standard pinout

NC
A4
AS
A6
A7
OF
1708
o7

GND
- 36-pin, 400mil SOJ: SOJ36-P-400 VbD
1106
Pin Names /05
A0 ~ A16 Address Inputs i‘éx
1/01 ~ 1/0O8 Data Input and Output A9
CLK Clock Input A10
CE Chip Enable Input All
WE Write Enable Input A12
OE Output Enable Input
Vbp Power (+5V)
GND Ground
NC No Connection

TOSHIBA AMERICA ELECTRONIC COMPONENTS, INC. C-7




TC55BS8125J-10/12

Static RAM

Block Diagram

ADDRESS ROW :
~A1§0———3p AD - MEMORY CELL
AO~A16 -REGISTERS DECOOER [ <4 \Vpp
= ARRAY
l._— 128K x 8 <4+—— GND
(1,048,576)
3 3
V010
° COLUMN ~
o % 7 O CIRCUIT _\ - E
o DATA / K 2t
o REGISTERS g
o o [],| comn 3v
o DECODER w
1080 — '-l
3 CHIP ENABLE +
REGISTER >
1 SELF - TIMED
WRITE LOGIC
oyl WRITE ENABLE »
WE REGISTER ]
™
T Y,
° o cLock
Lk INPUT
-
ouTPUT
OEo——H enNaBLE
REGISTER
Operating Mode
MODE CE | WE | OE (nextCycle) | D | Q (next Cycle)
Write L|L * Dy | High-2Z
Read L H L - DOUT
Output Disable L|H H - High - Z
Standby H|* * - High - Z
* H or L, —Not applicable
Maximum Ratings
SYMBOL ITEM RATING UNIT
Vpp | Power Supply Voltage -05~7.0 \
ViN Input Voltage 20~7.0 \
Vyo | Input/Output Voltage -0.5 ~Vpp + 0.5 A
Pp Power Dissipation 1500 mwW
TsoLper | Soldering Temperature © Time 260+ 10 °C e sec
TstRg | Storage Temperature -65 ~ 150 °C
Topr | Operating Temperature -10 ~ 85 °C
C-8
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TC55BS8125J-10/12

Static RAM

DC Recommended Operating Conditions

SYMBOL PARAMETER MIN. | TYP. MAX. UNIT
Vpp | Power Supply Voltage 45 | 5.0 5.5 v
ViH Input High Voltage 2.2 - Vpp + 0.5 \"
Vi Input Low Voltage -0.5 - 0.8 \"

DC Characteristics (Ta = 0 ~ 70°C, Vpp = 5V+10%)

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

PRELIMINARY

TOSHIBA AMERICA ELECTRONIC COMPONENTS, INC.

SYMBOL PARAMETER TEST CONDITION MIN. | TYP. | MAX. | UNIT
Iy Input Leakage Current Vin=0~Vpp - - | $10 | pA
Lo |Output Leakage Current CE=VyorWE=Vy orOE=V, | _ | _ | 4o pA

Vour=0~Vpp
lon Output High Current Von =24V -4 - - mA
loL Output Low Current VoL =0.4V 8 - - mA
toycle = Mincycle, CE=V)_ | -10 - - | 230
Ilppo | Operating Current lour=0mA mA
Other Inputs = Vu/V) -12 - - |20
Capacitance* (Ta = 25°C, f = 1.0MHz)
SYMBOL PARAMETER TEST CONDITION MAX. | UNIT
Cin | Input Capacitance Vin=GND 6 pF
CoLk | Clock Input Capacitance Ve = GND 8 pF
Cyo | /O Capacitance Vyo = GND 8 pF



TC55BS8125J-10/12 Static RAM
AC Characteristics (Ta = 0 ~ 70°C (", Vpp = 5V+10%)
TC55BS8125J-10 | TC55B88125J-12
SYMBOL PARAMETER UNIT
MIN.- | MAX. | MIN. | MAX.

tcy | Cycle Time 10 - 12 -
tcuy | Clock Pulse High Width 3 - 3 -
touL | Clock Pulse Low Width 3 - 3 -
tas | Address Setup Time 2 - 2 -
tps | Data Input Setup Time 2 - 2 -
tgs | Chip Enable Input Setup Time 2 - 2 -
tws | Write Enable Input Setup Time 2 - 2 -
tgs | Output Enable Input Setup Time 2 - 2 -
taq | Address Hold Time 1 - 1 - ns
tpy | Data Input Hold Time 1 - 1 -
tey | Chip Enable Input Hold Time 1 - 1 -
twy | Write Enable Input Hold Time 1 - 1 -
tgy | Output Enable Input Hold Time 1 - 1 -
tack | Clock Access Time 1 5 1 6

tecL | Output EnableTime from Clock 1 5 1 6

tocL(z) | 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

C-10

1/Opin

Z=500

RL =500

1.5v

Figure 1.

TOSHIBA AMERICA ELECTRONIC COMPONENTS, INC.

5v
4800
#Opin
ClL=5pF 255Q

(For tect, toc)
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TC55BS8125J-10/12

Static RAM
Timing Waveforms
Read Cycle 1 (OE = V)
Standby Read Read Read
- tcy
tCHH | tcLL
ax O S Y A
QA
tAS tAH
tES |tEH tes [teH
fd—»
@ / \ | £ \ | /
tws|twH
w_ |\
tACK tbcL tecL
I — igh-2 ]
High -
10 Qn-2 * Qn-1 g Qn+t x Qn+2
| et |
tACK

Read Cycle 2 (CE = V)

Read

Output Disable Read Read
- gy
tCHH . tCLL
‘ S N N N
« N\
tAS | tAH
tws :V_V.ii-i
w1\ 7]\ 7T\ 7T\
tGS {tGH tGS tGHl
¢ _\ { [ * [ N[
tACK tpcL tecL
| — iah -2 -
High -
o] Qn-2 * Qn-1 g Qn+1 f Qn.2
[ .|
tACK
PRELIMINARY
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TC55BS8125J-10/12 Static RAM
Write Cycle
{4
tCHH Ll
/ /
Lk [ y \ /
tAS tAH
tws | twH
4
W\ \ / A\
tos | toH
Read and Write Cycle
Read Stand by  Stand by Write*  Read and Read
Qutput
Disable
CLK ’_—\__/—j__/ \ / \ / \ / /'—\__

|/

N/ c

X

N

/Y

K

Qo

C-12

/o

|/

N a.

4 X Qn-os

* A minimum of two standby cycles must
separate a write cycle which follows a
read cycle.
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TOSHIBA

TC55BS8128J-10/12

PRELIMINARY

131,072 WORD x 8 BIT SYNCHRONOUS STATIC RAM
with Input Registers, Output Registers and Pass-Through Feature

Description

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 1ns
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 Pin Connection (Top View)

e Fast cycle time TC55858128)
- TC55BS81284-10 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%
e Separate data inputs and outputs

A4
AS
A6
A7
A8
D7
D6
Q7
Qé

® Package: JEDEC standard pinout GND
- 40-pin, 400mil SOJ: SOJ40-P-400 Vpp
Qs
Pin Names g;
A0 ~ A16 Address Inputs D4
DO ~ D7 Data Inputs CLK
Qo0 ~Q7 Data Outputs A9
CLK Clock Input A10
_‘C:'E Chip Enable Input ::;
WE Write Enable Input
Vbp Power (+5V)
GND Ground

TOSHIBA AMERICA ELECTRONIC COMPONENTS, INC. C-13




TC55B58128J-10/12 Static RAM

Block Diagram
~ ADDRESS Row "I MEMORY ceLL «—
A0~AT6 REGISTERS DECODER N Voo
S Y ARRAY
I.____.__ 128K x8 <+—— GND
(1,048,576)
E3 3
~D70—3 DATA colmn N Qo0
00~07 REGISTERS » 1o CIRCUIT . <
1 »  cowmn x 42 -
DECODER 32 -2
- R 3v
CHIP Y o
TEo—y ENaBLE M seLF-TIMED Q
REGISTER | WRITE LOGIC T T 1
WRITE
WEO—) ENABLE ¥ Pass-THRU
REGISTER M ENABLE
— >
o—y] CLock
CLK INPUT
Operating Mode
MODE WE|CE| D |Q(nextCycle)
Write, Pass-Through L | L |Vald Dout
Pass-Through L | H | Valid Dour
Read H L * ' Dout
Standby H|H * High - Z
*HorL
Maximum Ratings
SYMBOL ITEM RATING UNIT
Vpp | Power Supply Voltage -0.5~7.0 \
Vin Input Voltage 20~7.0 \
VOUT Output Voltage -0.5~Vpp +0.5 \'
Pp Power Dissipation 1500 mw
TsoLper | Soldering Temperature  Time 260+ 10 °Cesec
Tstrg | Storage Temperature -65 ~ 150 °C
Topr | Operating Temperature -10 ~ 85 °C
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TC55BS8128J-10/12 Static RAM
DC Recommended Operating Conditions
SYMBOL PARAMETER MIN. | TYP. MAX. UNIT
Vpp | Power Supply Voltage 45 5.0 5.5 v
Vin Input High Voltage 2.2 - Vpp +0.5 \'
ViL Input Low Voltage -0.5 - 0.8 \
DC Characteristics (Ta = 0 ~ 70°C, Vpp = 5V£10%)
SYMBOL PARAMETER TEST CONDITION MIN. | TYP. | MAX. { UNIT
I Input Leakage Current Vin=0~Vpp - - | 10 | pA
CE=VgorWE=V
I Output Leakage Current " I - | = | 0
© ° 9 Vour=0~Vpp bA
loy | Output High Current Vou =24V -4 - - mA
lo. | Output Low Current VoL = 0.4V 8 - - mA
toycle = Min cycle, CE = V) -10 | - - | 230
Ippo | Operating Current loyT=0mA -12
Other Inputs = V|/Vy - - | 220 | MA
Capacitance* (Ta = 25°C, f = 1.0MHz)
SYMBOL PARAMETER TEST CONDITION MAX. | UNIT
Cin | Input Capacitance Viy = GND pF
CcLk | Clock Input Capacitance Vek = GND pF
Cour | Output Capacitance Vout =GND pF

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

PRELIMINARY
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TC55BS8128J-10/12

Static RAM

AC Characteristics (Ta = 0 ~ 70°C V), Vpp = 5V+10%)

TC55B58128J-10 | TC55BS8128J-12
SYMBOL PARAMETER UNIT
MIN. | MAX. | MIN. | MAX.
tcy | Cycle Time 10 _ 12 -
tcyy | 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 -
tay | Address Hold Time 1 - 1 - ne
toH Data Input Hold Time 1 - 1 -
tey | Chip Enable Input Hold Time 1 - 1 -
twy | Write Enable Input Hold Time 1 - 1 -
tack | Clock Access Time 1 5 1 6
teci) | Output EnableTime from Clock 1 5 1 6
tpci(z) | 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

C-16

Dour  Z=500

RL=500

1.5V

Figure 1.

TOSHIBA AMERICA ELECTRONIC COMPONENTS, INC.

sv
4800
1/Opin
CL=SpF 2550

(For teci, toc)

PRELIMINARY



TC55BS8128J-10/12 Static RAM
Timing Waveforms
Read Cycle
Standby Read Read Read
tcy .
< \CHH | tCLL
tAS [tAH
tes tfﬂ. tes |tEH
« 22z, W
—
tws [twH
| D | -3
tACK tocL teCL
High-2Z
igh -
Q Qn-2 Qn-1 g Qn+1 X Qn+2
=
taCK
Write Cycle and Pass-Through Mode
Standby Write and Write and Pass - Through
Pass - Through Pass - Through
tcy
<tcHH o tel
«___ 4 (R Y A N
tAS [tAH
tws JtwH tws |twH
WE \
S B i \ | [ \ | [~
tES |tEH tES [tEH
\ /
a T\ / up 7 TN
tDs |tOH
tack tocL teCL
High-Z
Q Qn-2 Qn-1 19 Qnas+1 X Qn+2
=
taCK

PRELIMINARY
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Static RAM
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Pseudo SRAM



Pseudo Static SRAM

Density Organization Package Speed (ns) Features Page
TC51832A ..o 266K e 32K X B e B RSP 70, 85, 100 e D-1
TC51864....ccceeveeee D12K e BAK X B v P F 085, 100 s D-9
TC511632....... . . s D-19
TC518128A ....... . . vevnrssenienn CEVCE2 i D-33
TC518128A-LV .. CE1/CE2, Low Voltage..D-43
TC518128B.....ccccoveeeee . M. 128K X 8.l PRSP FW, FT LU 70, 80, 100 CE1/CE2............. D-57

TC518128B-V.....covvnee CE1/CE2, Low Voltage..D-67
TC518128C.... 128K x8...........R K SP,FW, FT .......70, 80, 100............... CE1/CE2............. D-81
TC518129A ....... vveerienzineens CEH/CS e D-91
TC518129A-LV .. reeveennnenn P B FW, FT.......80, 100, 120....... CE/CS, Low Voltage....D-101
TC518129A.....ccccvernee. CE/CS, Ind. Temp. .....D-115
TC518129B ....ccvvvvernne .

TC518129B-V.

TC518129C.... e B FWFT LLLLLLLLT70, 80, 100l CECS
TC518512.......... TP
TC518512-(LT) ... LoW Temp ...
TC518512-DR).............. AM e 512K X 8 .covvcrrnnee P FFT, TR.......... 70, 80, 100............ Data Retention......... D-175
TC518512-LV. . . v PR FT TR.LL..L.70, 80, 100, Low Voltage........... D-185
TC518512I......... <eveeneeer. Industrial Temp. ........ D-197
TCB1VB512A ... M . B12K X Bl R FT TRl 120, 150 3V Operation. ......... D-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

TC51832AP/ASP/AF-70/85/10
'TC51832APL/ASPL/AFI1-70/85/10

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
aone 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 R/W thus simplifying the microprocessor interface.

The TC51832AP is pin-compatible with the 256K bit CMOS static RAM JEDEC standard and is available iff a 28-pin, 0.6 inch
and 0.3 inch width plastic DIF, and a small outline plastic flat package.

Features Pin Connection (Top View)
* Organization: 32,768 words x 8 bits 1 ~r 28 hv
. Al4 oo
Single 5V I
: Fmgt]e pol/'ver SUPPY A12 E 2 27 JrRwW
ast access time A70 3 26 DA13
TC51832A Family “A6( 4 25 {JAS
Asll s 24 JA9
-0 8 10 asll 6 23 fAn
tcea CE Access Time 70ns 85ns 100ns A3 7 22 [JOE/RFSH
toea OE Access Time 30ns 35ns 40ns 23 E g fé gé.g.o
trc Cycle Time 115ns 135ns 160ns aoQ 10 19 Jros
Power Dissipation 385mwW 303mW 248mW o1 Q11 18 Qo7
Self Refresh Current 1mMA/100pA vo2 (12 17 Pvos
. , vo3 Q13 16 JVOs
¢ Auto refresh is supported by an internal refresh address GND ] 14 15 Jvos
counter

¢ Self refresh is supported by an internal timer
e |nputs and outputs TTL compatible

® Refresh: 256 refresh cycles/4ms

* Pin compatible: 256K SRAM (JEDEC)

* Package
- TC51832AP/APL : DIP28-P-600
- TC51832ASP/ASPL : DiP28-P-300B
- TC51832AF/AFL : SOP28-P-450
Pin Names
A0 ~A14 Address Inputs
R/W Read/Write Control Input
CE Chip Enable Input
I/O1 ~ 1/O8 Data Inputs/Outputs
Vpp Power
GND Ground

TOSHIBA AMERICA ELECTRONIC COMPONENTS, INC. D-1



TC51832AP/ASP/AF-70/85/10

TC51832APL/ASPL/AFL-70/85/10 Static RAM
Block Diagram
V A
§° Ggo _J 7 § COLUMN =
DECODER o
couMN |5 e
A14-8 | 7 ) ADDRESS SENSE AMP. |4 ol
BUFFER (7) |4 0 GATE N§ P |-
B || 53] | Yo
.
ROW N i
A7-0 |8 Y ADDRESS Bjw = = /08
BUFFER (8) S| i | memory 2
C-)
14 |256| ARRAY 5¢
- | 256x128x8 O« |
REFRESH NE NEs=
COUNTER(8) = =% 5
L LBAS3
ZE o] CLOCK REFRESH  |~|REFRESH| |
GENERATOR CONTROLLER [« TIMER
OF /RFSH o '_D"r '
j—-.J

s

RW

Operating Mode

PIN| = OF/
MODE CE RFSH RW | AD~A14 | |/01~8
Read L L H V* ouT
Write L H L v* IN
CE only Refresh L H H v* HzZ
Auto/Self Refresh H L * * HZ
Standby H H * * HZ

H = High level input (V|

L = Lowlevelinput (Vy)

* =ViyorV

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 \
Vout | Output Voltage -1.0~7.0 v
Vpp Power Supply Voltage -1.0~7.0 \
Topr | Operating Temperature 0~70 °C ;
Tstrg | Storage Temperature -65 ~ 150 °C
Tsorper | Soldering Temperature ¢ Time 260+ 10 °Cesec
Pp Power Dissipation 600 mwW
lour | Short Circuit Output Current 50 mA

D-2 TOSHIBA AMERICA ELECTRONIC COMPONENTS, INC.



TC51832AP/ASP/AF-70/85/10

Static RAM TC51832APL/ASPL/AFL-70/85/10
DC Recommended Operating Conditions
SYMBOL PARAMETER MIN. | TYP. MAX. UNIT | NOTES
Vpp | Power Supply Voltage 45 5.0 5.5 Vv
ViH Input High Voltage 24 - |Vpp+1.0 \" 2
ViL Input Low Voltage -1.0 - 0.8 \
DC Characteristics (Ta = 0 ~ 70°C, Vpp = 5V+10%)
SYMBOL PARAMETER MIN. TYP. MAX. | UNIT | NOTES
70ns version - 35 70
Operating Current (Average) - ~
'boo | T Address cycling: tpe = tae min. 85ns version 30 55 mA | 34
100ns version - 25 45
0 Standby Current TC1832AP/ASP/AF - - 1 A
m
POST | TE = Vi, OE/RFSH = Viy TC1832APL/ASPL/AFL - - 1
| Standby Current TC1832AP/ASP/AF - - 1 mA
PDS2 | TE = Vpp - 0.2V, OE/RFSH = Vpp - 0.2V | TC1832APL/ASPL/AFL - - 100 | pA
| Self Refresh Current (Average) TC1832AP/ASP/AF - - mA
POF1 | TE = Vi, OB/RFSH = V) TC1832APL/ASPL/AFL - - 1
| Self Refresh Current (Average) TC1832AP/ASP/AF - - 1 mA
DDF2 | TF = Vpp - 0.2V, OE/RFSH = 0.2V TC1832APL/ASPL/AFL - 60 | 100 | uA
Input Leakage Current
v fovs VN < Vpps Al other Inputs not under test =0V - - - 101 pA
Output Leakage Current _
|0(|_) Output Disabled (ﬁ =V)yor OE/RFSH = VIH or RW = V"_) - - +10 MHA
ovV< VOUT < VDD
Output High Level
VoH 1o, = -1mA 2.4 - - v
Output Low Level
Vo loL=2.1mA - - 0.4 v
Capacitance* (Vpp = 5V, Ta = 25°C, f = 1MHz)
SYMBOL PARAMETER MIN. | MAX. | UNIT
Cit Input Capacitance (A0 ~ A14) - 5
Ci> | Input Capacitance (CE, OE/RFSH, R/W) - 7 pF
Cio | Input/Output Capacitance - 7

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

TOSHIBA AMERICA ELECTRONIC COMPONENTS, INC. D-3



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

Static RAM

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

-70 -85 -10 :
SYMBOL PARAMETER ‘ UNIT | NOTES
MIN. | MAX. | MIN. | MAX. | MIN. | MAX.

tre | Random Read, Write Cycle Time 115 - 135 - 160 -
tamw | Read Modify Write Cycle Time 175 - 190 - 220 -

tcg | 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

tcrz | CE to Output in Low -Z 20 - 20 - 20 -

torz | OE to Outputin Low -Z 0 - ] - 0 -

twrz | Output Active from End of Write 0 - 0 - 0 -

tcHz | Chip Disable to Output in High-Z 0 25 0 25 0 30 9
tonz | OF Disable to Output in High-Z 0 25 0 25 0 30 9
twrz | 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
tonc | OE Hold Time Referenced to CE 0 - 0 - 0 - 9
trcs | Read Command Setup Time 0 - 0 - 0] -

trcy | Read Command Hold Time 0 - 0 - 0 - ns

twp | Write Pulse Width 25 - 25 - 25 -
twey | Write Command Hold Time 40 - 40 - 40 -

tcwL | Write Command to CE Lead Time 25 - 25 - 25 -
tpsw | Data Setup Time from R/W 20 - 20 - 20 - 10
tpsc | Data Setup Time from CE 20 - 20 - 20 - 10
tonw | Data Hold Time from R/W 0 - 0 - 0 - 10
tone | Data Hold Time from CE 0 - 0 - 0 - 10
tasc | Address Setup Time 0 - - 0 - 11
taqc | Address Hold Time 20 - 20 - 20 - 1
tec | Auto Refresh Cycle Time 115 - 135 - 160 -

tarp | RFSH Delay Time from CE 35 - 40 - 50 -

trap | RFSH Pulse Width (Auto Refresh) 80 |8000| 8 |8000! 80 | 8000 12

tep | RFSH Precharge Time 30 - 30 - 30 - 12
tras | RFSH Pulse Width (Self Refresh) 8,000 - 8,000 - 8,000 - 12
tems | CE Delay Time from RFSH (Self Refresh) 115 - 135 - 160 - 12
trer | Refresh Period (256 cycles, AO ~ A7) —- 4 - 4 - 4 ms

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

D-4 TOSHIBA AMERICA ELECTRONIC COMPONENTS; INC.




TC51832AP/ASP/AF-70/85/10
Static RAM TC51832APL/ASPL/AFL-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) Ippo depends on the cycle time.

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

5) An initial pause of 100us with high CEis required after power-up before proper device operation is achieved.
6) AC measurements assume ty = 5ns.

7) Timing reference levels

Input Levels D Vip=26V 2.6v X
Vi =06V INPUT oy L 08y
Input Reference Levels D Vp=24V }
V:E 0.8V QUTPUT é%&
Output Reference Levels . VOH =20V INPUT REFERENCE  OQUTPUT REFERENCE

VoL = 0.8V LEVELS LEVELS

8) Measured with a load equivalent to 1 TTL load and 100pF.

9) tonz torz, twrz 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 RW or CE rising edge. Therefore, the input data must be valid
during the setup time (tpgw or tpge) and hold time (topw or topc)-

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

12) The two refresh operations, auto refresh and self refresh, are defined by the RFSH pulse width under the condition CE = A/
Auto refresh RFSH pulse width < tgap (max.)
Selfrefresh  : RFSH pulse width 2 teag (min.)

The timing parameter trg must be met for proper device operation under the following conditions:
o after self refresh
e if RFSH = “L” after power-up

TOSHIBA AMERICA ELECTRONIC COMPONENTS, INC. D-5



TC51832AP/ASP/AF-70/85/10
TCS51832APL/ASPL/AFL-70/85/10 Static RAM

Timing Waveforms

Read Cycle
t
- - = RC — i
=’ / \, i I
tasc el | tanC N
20~ ate g, W oorss M
UL | tosc
oeReEH " N Ry
L T P — tReH
Viw — £
RW v — / teea > toHz )
— toea - +——1—¥ oz
V01 ~108 \\;z:: - o ﬁ: >§: DATA-OUT —
< ftcu ;
Read Modify Write Cycle
< tag >
< tee Sjre—
=/ N 7N

_— e

!
LoH S PEALCLS
Vi = p d 3
OERFSH , _ / . twew s \—
tow N
v twe ;,
W = < -+
ViL — \ 4
tosw |1 toww ,
tosc [ e Ll ] tome
N
Vi = 4{ oatan )
VO1~V08 p ,.E ,1!
n - V2 tHorL
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TC51832AP/ASP/AF-70/85/10

Static RAM TC51832APL/ASPL/AFL-70/85/10
Write Cycle 2 (OE Clocked)
tre — |
- \; i \
t €] |4 TAHC
A0~ Al4 z:': ADDRESS // ////M//_/// %/
l‘ toHe >
OERFSH z:r _ /: R__tosc N
trcs — twen - - o >
'’ / N
< 1ps¢ N
tosw| | [tonw toHC
Vin = Loatain ) N
l/OI_Ij:OB :“ : i : lo"z tm * (Wfl_l “OLz:p 07 ' Nf/ !
Lour Vo 3 sy &
Read Modify Write Cycle
. trRmw
‘4 tce b >
® N / N
tasc tanc
A0~ Ate R o K i
to.ac fosc‘
oERTSR ' N A A
s L 3 towe .
Vig = = i Ve
W vy, —____/ , /
tosw 1 | |tonw
; 1;sc | ] tonc
Viw =, 4 oatA-iN ] 5
N S tcea twHZ ; Z 4
v’c:-vos ¢ . toea | < toHz : . twiz tenz :
ot D

TOSHIBA AMERICA ELECTRONIC COMPONENTS, INC.
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TC51832AP/ASP/AF-70/85/10

TC51832APL/ASPL/AFL-70/85/10 Static RAM
CE Only Refresh
J tre
.‘< et y [e—Ty
w N [ N
tasc sl tame ‘ S
w~a1 A~
tosc tonc
Vih — z“_’ - :'
OURFR Vi = treH \‘
tacs L
Vin = — —3
RW v — / \
vo1~1/08 zg:'___ OPEN
Note : A8 ~ A14 =V or V) :HorL
Auto Refresh
@ /T ‘r
_ tWeo [, tec > tec > *oug
I tep ; teap tep " teap ltﬁp ‘
ot " V§ ﬁj l/ N )( N
V01~108 zz: = OPEN
Note : R/W, A0 ~ A14 =V or V.
Self Refresh
o Vo " S
toHC,
< teo M
e |4 tras » |
e N __
vO1~V08 :’,;’.‘ = OPEN '

Note : R’W, AD ~ A14 =V or Vi

D-8
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TOSHIBA

TC51864PL/F1-85/10

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 R/W thus simplifying the microprocessor interface.

The TC51864PL is available in a 32-pin, 0.6 inch width plastic DIF, and a small outline plastic flat package.

Features Pin Connection (Top View)
* Organization: 65,536 words x 8 bits T 3 b
. FSHU 1 2HV
* Single 5V pov'ver supply ncd? 1B A?%
¢ Fast access time a1ag3 30P CS
: A12G 4 29 B R/WY
TC51864 Family a7ds 8P A13
-85 -10 a6G6 27P A8
— , ASGQ7 263 A9
tcea CE Access Time 85ns 100ns Aa0s 25 P A1
toea OF Access Time 35ns 40ns A3G9 24P OF
. A24 10 23P Al0
trc Cycle Time 185ns 160ns A1G 1 2B CE
Power Dissipation 385mW | 330mW A0G 12 g 1108
WO1§13 o7
Self Refresh Current 100pA 029 12 5 106
* Auto refresh is supported by an internal refresh address é’gg ;'g g :;82

counter
¢ Self refresh is supported by an internal timer
¢ Inputs and outputs TTL compatible
* Refresh: 256 refresh cycles/4ms
* Package

- TC51864PL: DIP32-P-600
- TC51864FL: SOP32-P-525

Pin Names
A0 ~ At5 Address Inputs
R/W Read/Write Controf Input
OE Output Enable Input
RFSH Refresh Input
CE Chip Enable Input
Ccs Chip Select Input
1101 ~ 1/O8 Data Inputs/Outputs
Vbp Power
GND Ground
NC No Connect

TOSHIBA AMERICA ELECTRONIC COMPONENTS, INC. D-9



TC51864PL/FL-85/10 Static RAM

Block Diagram

Vop GND
° 9 8 COLUMN =
. DECODER 3 5
COLUMN  T7 $S
A15-8 | 8 Y ADDRESS SENSE AMP. -«
BUFFER (8) |4 VO GATE N A |
Ay <> 1/01
ROW N -
A7-0 E> ADDRESS Bjw = [i/08
BUFFER (8) |4 S| : | meEmoRY z
-
w )sg| ARRAY 521 ]
.| 256x256x8 Ox 4
REFRESH NS L NES
COUNTER (8) e =E 8 J<>
CEo> cLock E Rerresn  p[rerresn| |
cso»{ GENERATOR CONTROLLER |=—{ TIMER
RFSH Ho—————‘
ot 014 )
I
Operating Mode
PIN| = _— —
MODE CE cs OF RW | RFSH | AD~A15 | 1/01~8
Read L H L H . v out
Write L H * L * v IN
CE only Refresh L H H H * v HZ
CS Standby L L * * . . HZ
Auto/Self Refresh H > * o L * HZ
Standby H . * * H . HZ

H = High level input (Vi)
L = Lowlevel input (Vi)
=Vigor Vi
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 \
Vout | Output Voltage -1.0~7.0 \Y
Vop Power Supply Voltage -1.0~7.0 \
Topr | Operating Temperature 0~70 °C 1
Tstrg | Storage Temperature -65 ~ 150 °C
TsoLper | Soldering Temperature ¢ Time 260+ 10 °C *sec
Pp | Power Dissipation 600 mw
lour | Short Circuit Output Current 50 mA

D-10: TOSHIBA AMERICA ELECTRONIC COMPONENTS, INC., PRELIMINARY::



Static RAM

TC51864PL/FL-85/10

DC Recommended Operating Conditions

SYMBOL PARAMETER MIN. MAX. UNIT | NOTES
Vpp | Power Supply Voltage 4.5 5.5 v
Vi Input High Voltage 24 Vpp + 1.0 \% 2
Vi Input Low Voltage -1.0 0.8 \

DC Characteristics (Ta = 0 ~ 70°C, Vpp = 5V£10%)

SYMBOL PARAMETER MIN. | TYP. | MAX. | UNIT | NOTES
| Operating Current (Average) 85ns version - 50 70, mA | 34
PO | TE, Address cycling: tre = tac min. 100ns version - 40 60 ’

i Standby Current _ _ 1 mA
DDs1 ﬁ = V|H, WS_H_ = V|H
Standby Current
Ibos2 | T = v - 0.2V, RFSH = Vpp - 0.2V 100 | pA
I Self Refresh Current (Average) _ _ 1 mA
DDF1 | CF =V, RFSH =V,
Self Refresh Current (Average) _
loor2 | BE = Vpp - 0.2V, RFSH = 0.2V 50 100 1 pA
I Input Leakage Current _ _ +10 LA
b | 0V < VN < Vpp, All other Inputs not under test = OV =
Output Leakage Current
IO(L) Output Disabled (ﬁ =V orOE = Vigor RW =V)) - - +10 nA
0V <Vour<Vpp
Output High Level _ _
VoH lon = -1MA 24 Vv
Output Low Level _ _
Vo loL = 2.1mA 0.4 v
Capacitance* (Vpp = 5V, Ta = 25°C, f = 1MH2)

SYMBOL PARAMETER MIN. | MAX. | UNIT
Cyy Input Capacitance (AQ ~ A15) - 5
Cip | Input Capacitance (CE, CS, OE, R/W, RFSH) - 7 pF
Cio Input/Output Capacitance - 7

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

PRELIMINARY

TOSHIBA AMERICA ELECTRONIC COMPONENTS, INC.
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TC51864PL/FL-85/10

Static RAM

AC Characteristics (Ta = 0 ~ 70°C, Vpp = 5V+10%) (Notes: 5, 6, 7, 8, 13)

SYMBOL PARAMETER ®_ " UNIT | NOTES
MIN. | MAX. | MIN. | MAX.

tac | Random Read, Write Cycle Time 135 - 160 -
tamw | Read Modify Write Cycle Time 190 - 220 -

tce | CE Pulse Width 85 |10,000| 100 | 10,000

to | CE Precharge Time 40 - 50 -

tcea | CE Access Time - 85 - 100

toea | OE Access Time - 35 - 40

tcrz | CE to Output in Low -Z 20 - 20 -

torz | OE to Output in Low -Z 0 - 0 -

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

tcyz | Chip Disable to Output in High-Z 0 25 0 30 9
tonz | OE Disable to Output in High-Z 0 25 0 30 9
twhz | Write Enable to Output in High-Z 0 25 0 30 9
tops | OE Output Disable Setup Time 0 - ] -

topn | OE Output Disable Hold Time 10 - 10 -

trcs | Read Command Setup Time 0 - 0 -

trcn | Read Command Hold Time 0 - 0 -

tcgs | Chip Select Setup Time 0 - 0 - ns

tcsH | Chip Select Hold Time 20 - 20 -

twp | Write Pulse Width 25 - 25 -
twen | Write Command Hold Time 40 - 40 -

towL | Write Command to CE Lead Time 25 - 25 -

tpsw | Data Setup Time from R/W 20 - 20 - 10
tpsc | Data Setup Time from CE 20 - 20 - 10
tpnw | Data Hold Time from R'W 0 - 0 - 10
tonc | Data Hold Time from CE 0 - 0 - 10
tasc | Address Setup Time 0 - 0 - 1
taHc | Address Hold Time _ 20 - 20 - 11
tauc | RFSH Command Hold Time 15 - 15 -

tec Auto Refresh Cycle Time 135 - 160 -

taep | RFSH Delay Time from CE 40 - 50 -

teap | RFSH Pulse Width (Auto Refresh) 80 8,000 80 8,000 12

tep | RFSH Precharge Time 30 - 30 - 12
tras | RFSH Pulse Width (Self Refresh) 8,000 - 8,000 - 12
trrs | CE Delay Time from RFSH (Self Refresh) | 135 - 160 - 12
tger | Refresh Period (256 cycles, A0 ~ A7) - 4 - 4 ms

tr Transition Time (Rise and Fall) 3 50 3 50 ns
D-12 TOSHIBA AMERICA ELECTRONIC COMPONENTS, INC.

PRELIMINARY



Static RAM TC51864PL/FL-85/10

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

2) Al voltages are referenced to GND.

3) Ippo depends on the cycle time.

4) Ippo depends on the output >loading. Specified values are obtained with the outputs open.

5) An initial pause of 100ps with high CE is required after power-up before proper device operation is achieved.

6) AC measurements assume ty = 5ns.

7) Timing reference levels : 26V -
Input Levels : Vy=26V INPUT ig\‘;
V, = 0.6V 0.6v
Input Reference Levels V= 2.4v OUTPUT 2N
Vi =0.8V =08y
INPUT REFERENCE  OUTPUT REFERENCE
Output Reference Levels : VOH =22V LEVEL LEVEL
VoL =08V

8) Measured with a load equivalent to 1 TTL load and 100pF.

9) toHz, tonz, twiz 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 RAW or CE rising edge. Therefore, the input data must be valid
during the setup time (tpgw O tpge) and hold time (tppw 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 tapc.

12) The two refresh operations, auto refresh and self refresh, are defined by the RFSH pulse width under the condition CE = Vi
Auto refresh : RFSH pulse width < tgap (max.)
Self refresh  : RFSH pulse width 2 tgag (min.)

The timing parameter tgrg must be met for proper device operation under the following conditions:
o after self refresh
o if RFSH = “L" after power-up

13) CE only refresh or auto refresh must begin within 15.6us after self refreshing ends.
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TC51864PL/FL-85/10 Static RAM

Timing Waveforms

Read Cycle
tac

«—

T N TR
N

Z |

Vih — - e
OE v, — N. /
tres | — tRCH
ViR — ¥ p =
RW v - / teea - . toHz R\
tora > T <t
VoH— N
/O 1~i/08 o DATA-OUT P
VoL— tRuC . touz & A
] g tep
1, B tez R , [¢—=> trrD

FRS | -
Rag i g Liad
Vik = ¥ e % F X
RFSH v, _ / ‘ > / \

L || g H
A0~ AlS \\;:TM ADDRES? '/////////'/%///////////%//////////////

<< <<

C

w

1005 e s < o -toDH
Vik — - B
/] P twen N F
EE. VIL - < >
< towy >
Vi — : twe o)
RW vy — \-k 4-7
_ tosw | [, tonw
tosc < > < 1 I 1oHC
V|H -— r )
~ DATA-IN
VO1~108 Vi — N P4 7
te —
ters g |1 ] tRmc ’j| > trrp
- L - Ll ¥ bl

Wz:':___ j e N /‘* "\

,:HorL
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Static RAM TC51864PL/FL-85/10

Write Cycle 2 (OE Clocked)

tre
< 1o
tce

« 7w\ 1 N
s w 2 |\ R 00 0

[

Vi = ¥

L ViL —, / \

tRes o e tWeH < > )
Vih = L twe |4
L VIL _— ]‘ \-lz 1{ T
DSC

tosw toH toHe
VIH = <+ { % :
I——cN ViL = ESATA-IN 2T >

t
1101~1/08 tewz " tonz *WHZ

Vor— Z7
VoL — A

<« RS, tang

v U

LOUT

Vi — b d X

RRSH L e ;\
FSH v — /‘

Read Modify Write Cycle

tamw

S 1) >
- < tce F—
_ Vin <
c Vig - tess | S-\ Z
Vin ~7 I 1,
s " T | —=— 0
L | e AHE ||

NS oo Yz /I

e VIH—
B vy - x /
tRes | tows ol
Vin =~ T \ twe ¥
AW v - F s
losw PALLAY
] 1 tpHe

Vin — ) bd K R
Ny - Ty 4 PATA-IN ) >
1/O1~1/08 b  toEa L tonz ltwu tck
V — ~
L our oo DATA-OUT ;/
oL— tRHC . oz g “ tep

ters | » toz >

L
v Jee N /
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TC51864PL/FL-85/10 Static RAM

CE Only Refresh
@ i.:» = Y S -
s \VI:W ’///////////////////////////////////// .
so-w7 3 W‘ ADDRESS
M — /.I‘ L e :\
o \\:::: 7? % |
v S —— RN
; Note : A8 - A15 = Vi or Vi T Horl
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Static RAM TC51864PL/FL-85/10

Auto Refresh

tec | tec N M
g

trRrD

vo1~1v08 VOH
V,

\t]/ \. / N

tep tep

oL — OPEN
Note : CS, OF, RW, AQ ~ A15 = V) or V).
Self Refresh
\Y 3 ‘:‘;
W=
¢ Vie ——/ —
tRHC
" trFD .
tep e teas o %
Vig —
"Ry / N
L — s
Vo —
1701~1/08
VoL — OPEN
Note : CS, OE, R/W, AQ ~ A15 =V or V).
CS Standby Mode
tac

Vig ~
VIL f— \

S vy

Vot~yos VoH
\'"/

tess

1o tesu

%k

OPEN

ot —

Note : OF, R/W, A ~ A15 =V or Vy_

:HorL
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TOSHIBA

TC511632FL/FT1-70/85/10

PRELIMINARY
SILICON GATE CMOS

32,768 WORD x 16 BIT CMOS PSEUDO STATIC RAM

Description

The TC511632FL/FTL is a 512K bit high speed CMOS pseudo static RAM organized as 32,768 words by 16 bits. The
TC511632FL/FTL utilizes a one transistor dynamic memory cell with CMOS peripheral circuitry to provide high capacity, high
speed and low power storage. The TC511632FL/FTL 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 TC511632FL/FTL 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 TC511632FL/FTL. 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)
R N .
O.rgamzatton 32,768 words x 16 bits ano T whv ano die 25h v
* Single 5V power supply A9 d2 39hTilE A9 d2 23p
A A8 Q3 38 P TWE A8 43 420 TWE
e Fast access time a7 da 37P A0 a7 da 41p A10
R9E 0 EEAL O NE A
A 5P A AS A12
TC511632FL/FTL a7 I 1SINE aad7 380 A3
A3 Q8 33p ala A3 Q38 37D ala
-70 -85 -10 A2d9 32 P UOE A2d9 36D UOE
— - A1 Q10 31 P LOE/RFSH A1 Q10 35P LOE /RFSH
tcea CE Access Time 70ns 85ns 100ns A0 QN 0P CE 1" 34
—— 1/01 g 12 9P 1/016 12 3310 _
toea OE Access Time 30ns 35ns 40ns 1702 913 28P1/01S A0 Q13 32P°Ce
"835 \g 2731/014 1/8;612 %guow
Tim n 135n Y 1 6P 1/013 1702 41 11015
trc Cycle Time 115ns 35ns 160ns 1705 d 16 shid1z 1703416 290 /014
Power Dissipation 440mW | 385mwW | 330mwW 1706 4 17 24P 17011 1oagyy 28B1/013
1707 ¢ 18 23p1/010 1405418 27p /012
Self Refresh Current 100pA 1708 g 19 2P 1109 1/06 419 26817011
GND 4 20 21 P Vo l/ggsg? gipumo
. . i/ 1109
¢ Auto refresh is supported by an internal refresh address FL GND d 22 23D vy,
counter L

¢ Self refresh is supported by an internal timer
¢ |Inputs and outputs TTL compatible

¢ Refresh: 256 refresh cycles/4ms

¢ Package

- TC511632FL: SOP40-P-525
- TC511632FTL: TSOP44-P-400B

Pin Names
A0 ~A14 Address Inputs

UWE Upper Byte Write Enable Input
IWE Lower Byte Write Enable Input
UCE Upper Byte Output Enable Input

[OE/RESH Iﬁc;\;\:eers E)I/:]i 3utput Enable Input
CE Chip Enable Input

/01 ~ 1/0O16 | Data Inputs/Outputs
Vbp Power
GND Ground
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TC511632FL/FTL-70/85/10

Static RAM

Block Diagram

=
Voo G‘%‘D O econer e <§‘-T
i S
SENSE AMP. <
Alams [,:) SDDAESS r VO GATE %5
- BUFFER (7) 1 __J+73 || vois
= fi 2 it E s
ROW w —zp Es
a7~0 [3)ADDRESS 8 |3 =& 1709
BUFFER (8) Sl memory 3=
S {3 armav S|
REFRESH 3 256 128 16 32 =
COUNTER(8) o = |
[ : g -
—x
Zeos] SLOCK ﬁ REFRESH ‘_lREFRESHl <
GENERATOR CONTROLLER (4 TIMER FE: 1108
(o} —E“' !
e D ?:&_ 1101
=, 3z
U0E o-——:@ gg T
j—) ELAN|
TWE o—f
WEo——g )
Operating Mode
PIN| = o= | LOF/ | == | o=
MODE CE UOE RFSH UWE LWE | AO~A14 |1/09~16| l/01~8
Standby H * * * * * HZ HZ
Read (Word) L L L H H v DOUT DOUT
Read (Upper Byte) L L H H H v DouTt HZ
Read (Lower Byte) L H L H H v HZ | Dour
Read (HZ) L H H H H v* HZ HZ
Write (Word) L > * L L v* Din Din
Write (Upper Byte) L * H L H v* Dy *
Write (Lower Byte) L H * H L v* * Din
Don’t Use L * L L H * - -
Don’t Use L L * H L * - -
CE only Refresh - H H H H v* HzZ HZ
Auto/Self Refresh ﬁ- * i . * * HZ HZ

H = High level input (Vi)
L =Llowlevelinput (V).
=V or Vi

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

wkn

SYMBOL ITEM RATING UNIT NOTES
ViN Input Voltage -1.0~7.0 \
Vout | Output Voltage -1.0~7.0 \'%
Vpbp Power Supply Voltage -1.0~7.0 \
Topr | Operating Temperature 0~70 °C ]
Tstrg | Storage Temperature -55 ~ 150 °C
TsoLper | Soldering Temperature ¢ Time 26010 °Cesec
Pp Power Dissipation 600 mwW
loutr | Short Circuit Output Current 50 mA
D-20 TOSHIBA AMERICA ELECTRONIC COMPONENTS, INC.
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Static RAM TC511632FL/FTL-70/85/10

DC Recommended Operating Conditions

SYMBOL PARAMETER MIN. | TYP. MAX. UNIT | NOTES
Vpp | Power Supply Voltage 4.5 5.0 5.5 \Y
Viy Input High Voltage 24 - |Vpp+10 \" 2
ViL Input Low Voltage -0.5 - 0.8 \
DC Characteristics (Ta = 0 ~ 70°C, Vpp = 5V+10%)
SYMBOL PARAMETER MIN. | TYP. | MAX. | UNIT | NOTES
70ns version - 60 80
Operating Current (Average) - —
'boo | GE, Address cycling: tpe = tge Min. 85ns version 50 70 | mA | 3.4
100ns version - 40 60
I Standby Current _ _ 1 mA
DDST | TE = Vyyy,, All other pins = Vi or V-
| Standby Current _ _ 100 WA
DDS2 | TE = Vpp - 0.2V, Al other pins = Vpp - 0.2V or 0.2V
i Self Refresh Current (Average) _ _ 1 mA
DDF1 | CE = V), LOE/RFSH = V;_ All other pins = Vi, or V.
I Self Refresh Current (Average) _ 50 100 WA
DDF2 | TE = Vpp - 0.2V, LOE/RFSH = 0.2V, All other pins = Vpp - 0.2V or 0.2V
| Input Leakage Current _ _ +10 WA
L) | OV < Vi < Vpp, All other inputs not under test = 0V -
Output Leakage Current
lo) | Output Disabled (CE = Vy; or LOE/RFSH =V or LWE = V) - - +10 pA
ov< VOUT < VDD UCE = VIH UWE = V||_
Output High Level _ _
VoH lon = -1mA 24 \"
Output Low Level .
VOL IOL =2.1mA - B 04 v
Capacitance* (Vpp = 5V, Ta = 25°C, f = 1MHz)
SYMBOL PARAMETER MIN. | MAX. | UNIT
(o Input Capacitance (A0 ~ A14) - 5
Ci> | Input Capacitance (CE, LOE/RFSH, UCE, LWE, UWE) - 7 pF
Cio Input/Output Capacitance - 7

*This parameter is periodically sampled and is not 100% tested.
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TC511632FL/FTL-70/85/10

Static RAM

AC Characteristics (Ta =0 ~ 70°C, Vpp = 5V+10%) (Notes: 5, 6, 7, 8, 13)

-10 -85 -10.
SYMBOL PARAMETER . UNIT | NOTES
MIN. | MAX. | MIN. |- MAX. | MIN. | MAX.
tac | Random Read, Write Cycle Time 115 - 135 - 160 -
tamw | 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
torz | CE to Output in Low -Z 20 - 20 - 20 -
to,z | OE to Output in Low -Z 0 - 0 - 0 -
twrz | Output Active from End of Write 0 - 0 - 0 -
tcyz | Chip Disable to Output in High-Z 0 25 0 25 0 30 9
tonz | 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
tLonc | LOE Hold Time Referenced to CE 0 tce 0 toE o} toE 9
tyonc | UOE Hold Time Referenced to CE 0 - 0 - 0 ~ 9
tiwep | From UOE Disable to LWE Enable 0 - 0 - 0 - 9
tuwep | From LOE Disable to UWE Enable 0 - 0 - 0 - ns 9
tres | Read Command Setup Time 0 - 0 - 0 -
tron | Read Command Hold Time 0 - 0 - 0 -
twp | Write Pulse Width 25 - 25 - 25 -
twen | Write Command Hold Time 40 - 40 - 40 -
towL | Write Command to CE Lead Time 25 - 25 - 25 -
tpsw | Data Setup Time from R/W 20 - 20 - 20 - 10
tpsc | Data Setup Time from CE 20 - 20 - 20 - 10
toyw | Data Hold Time from R'W 0 - 0 - 0 - 10
tonc | Data Hold Time from CE 0 - 0 - 0 - 10
tasc | Address Setup Time 0 - 0 - 0 - 11
tanc | Address Hold Time 20 - 20 - 20 - 1"
tec | Auto Refresh Cycle Time 115 - 135 - 160 -
trep | RFSH Delay Time fromCE 35 - 40 - 50 -
trap | RFSH Pulse Width (Auto Refresh) 80 | 8000 | 8 | 8000| 80 | 8000 12
trp | RFSH Precharge Time 30 - 30 - 30 - 12
tras | RFSH Pulse Width (Self Refresh) 8,000 - 8,000 - 8,000 - 12
trrs | CE Detay Time from RFSH (Self Refresh) 115 - 135 - 160 - 12
tger | Refresh Period (256 cycles, AQ ~ A7) - 4 - 4 - 4 ms
tr Transition Time (Rise and Fall) 3 50 3 50 3 50 ns
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Static RAM TC511632FL/FTL-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) Ippo depends on the cycle time.
4) Ippo depends on the output loading. Specified values are obtained with the outputs open.

5) An initial pause of 100us with high CE is required after power-up before proper device operation is achieved.

6) AC measurements assume tr = 5ns.

7) Timing reference levels 26 .
Input Levels S Vig=2.8V v 7av
v =oev INPUT 0.6v ) Y
Input Reference Levels C V=24V }
P V::j: 0.8V OUTPUT . fxg\\;
Output Reference Levels : Vou =22V INPUT REFERENCE  OUTPUT REFERENCE
VoL =08V LEVEL LEVEL

8) Measured with a load equivalent to 1 TTL load and 100pF.

9) toHz, tonz, 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 inout data must be valid
during the setup time (tpgw Or tpsc) and hold time (tppyy o tore)-

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

12) The two refresh operations, auto refresh and self refresh, are defined by the RFSH pulse width under the condition CE = V.

Auto refresh  : RFSH pulse width < tgap (max.)
Self refresh  : RFSH pulse width = tpag (min.)

The timing parameter tgrg Must be met for proper device operation under the following conditions:

o after self refresh
o if RFSH = “L” after power-up

13) CE only refresh or auto refresh must begin within 15.6us after self refreshing ends.
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TC511632FL/FTL-70/85/10 Static RAM
Timing Waveforms
Read Cycle
< tre
< tce
¢ Y — \- [«
Vit - \-k
—tasc 1ol le tang >
Viy L .
A0~ Al4
0 ViL ADDRESS 4 / / ///// // ///// Z
(< S PN - o} tRCH
UWE V".‘ -— -~ L
—IRCs L > > >.L tRew
Twe VM~ £ N
ViL —
m VlH -_ N o
ViL — \t
tone < >
TOERRSAYH ~ X 1
" = N /
<loHz
— tcea > e  tonz
< 10Ea - <
Vor=— Hz - Mz
1109~16 -
ver / {  oata-out
towz
oz .
tcea L._Q_Z_>‘ !
N - toga : < tonz >
1¥01~8 Von— Hz ) 4 Hz
Vor — /)R oata-our
G2 * >
V.4 : “H" or "L"
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Static RAM TC511632FL/FTL-70/85/10

Write Cycle 1 (OE Fixed High)

< e .

ice Y tp >

Vig = h

T ViL — \—r ""j -\_——

1 HINPEN < ¢|r‘uouc
Vig = bd
} UGE Vi —___/ T\___._
105C e s | LLOHE
_VIH -— r b
(OERFAy, _ / twew R \
B towy R
tasc <« « 11 «—> tacr
Viu — d twe
UWE Vi / \: Vf T\

t
ESS__H > RCH

tosw tonw
< > ¢ L t
< tos¢ > e e,
Vig — 7; p - N-
- DATA-IN } N
VO1~16 v, X 2 A

:"H" or "L”
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TC511632FL/FTL-70/85/10 Static RAM

Upper Byte Write Cycle 2 (OE Clocked)

tre | >
e A== Eet

T Vie

<
x
§
v
A
4
¢

tasc taHc

A0~ A14 :;:f Wﬁ ADDRESS =. // 7

A
\ 4
[

"o

TE / N

tosc tLone

I
y
7Y

I
|
¢
2
A+
¥

\ 4
4

tres towt | tacH

Vi — 4 1) s
UWE . WP - ’\
ViL — [ N > .
tres tRCH
B e NS
wE Vig =
WE vy toHw
| tonw,
_ tosw | [ > .
M . tosc |} [OhC
Vig — ;r ﬁL
TA- .
Ny O { DATAIN } 7
twiz '
1#09~16
tag tonz twz | |touz ten
I—OUT Vor— Hy Yy 72 Hy Wz, M
VoL— S22 P,
/O1~8 : Dy = "H" or “L” D "H" or "L

Doyt = OPEN
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Static RAM TC511632FL/FTL-70/85/10
Lower Byte Write Cycle 3 (OE Clocked)
_ tae >
Vi = < e oA
T Vi __/ \-L ,.] \
tasc L] tanc _,
H v
wo~nie v 8 aoonsss X000
_‘g_s_c__H < tyomc
VIH — ¥~ -
UOE Vi — / W\
. towe N
Vig ~ z 3
LOE/RFSH v:: _ / \
thes | 1 trew
— Viy - "3 X
UWE v, _ / N
_ tweH
taes | N o towt g - | tRem
Vi — Z twe 2 -
We ViL — j X¢ > tosc \
BIALLIY
P tDsW BN > 4
<« > tosc N DHC
Viy — i
N v:,: K g: DATA-IN } >
l—-' twHz l
WO1~ allld
o8 taz lonz o tou
A . < > b
our Vor— Hy N, v 00, e
VoL — V7 7 74 X 700
I
“H" or "L”

W09~16 : Dy = “H" or "L"
Dour = OPEN
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TC511632FL/FTL-70/85/10

Static RAM

trRmw

Read Modify Write Cycle
Vin Y
T Vi

Viy
A0~ Al4

Vin
Vi

Vin
Vi

e

tasc

[l

A

tce

777

.
\
§
N\
§
.
.

tReH

—— N ab
_ N /
:LOHS
Y  d
N /
tRes .
-— =’ 4 -

Y

A

| tRcH

twe

Viy —

[—'N

1/1O1~16

Vor—

ouT o,
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tosw toHw
 lnsc ¢ | tonc
x
oaTA-IN  H—TD
tcea twHz z
N loea >
* tonz twiz tcHz
. totz ] . < > )
Hz D " HZ 'y HZ
< oz, |\ g

L "H" or "L"
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Static RAM TC511632FL/FTL-70/85/10

Upper Byte Read Modify Write Cycle

) trmw
< tce tp
Vin — <
T N, A N
tasc 1, |1, tauc
V -4
-~ R~ X% ,
Vi — d
UGE V:: - &k /
tLomc
Vin — Ny
GER EHV]L - &-h /
tuwep
T L L treH
t > |e
, RCS 1o o e i ]
- 7 N\ e »| 4 3
" tRen
thes G
Vih — b d
WE y, _ / \
tosw| | |tonw
_ipsc i | towc
Vig — X
N V'H - DATA-IN D D——
r T < fcea . twhz -
1/09~1/016 ) l—toea oy % te
l__ touz N ) 2, <-—>WLZ <-—->Hz
Vou— H o H 3 H
Vig —
qu Vi — tcea
1101~1/08 b —tosa
l_ L2 oKz,
Vo= H Hz .

¥O1~8 : D= “H" or "L"

: "H” or "L”
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TC511632FL/FTL-70/85/10 Static RAM

Lower Byte Read Modify Write Cycle

B trmw R
N tce R tp
Vin — ‘ v d X
cE Vi — \-( [ y

t t
ASC R AHC

m-we v R > X

Q

Vik = 4
: Vie — Sk /
tLoHC
ViH 4
TOERFSAy, N /
M tReH
tRes _ <
— V- bd
UWE y, _ /| N
) tLwep
-
L R treH
tres | . < : > e
«—> P
e Vi = — e i \
WE y, _ 7] N
Vih —
Ny
L= tcea
~ D tosa _
1101~1108 touz ———QFA tomz R
Von— H " Hz
L—OUT o - DATA-OUT
VoL - < toz,
tosw | _ tokw
‘:tosg ol le—s toHC
Vih — ¥
Ny DATA - IN } >.__—
'_' v < teea . twiz
1109~1/016 )  tosa >
towz D - < tonz > }!sz “CHZ.
Vor— Hz Hz Hz
l—our ver - | pata-our
- le———Cl2 | :
/09~16 : D = "H™ or "L" 7/1 : "H" or "L"
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TC511632FL/FTL-70/85/10

w7 % N = X
s = =
e __’“/ R Vi
TR | _—H/ t x
o e Ve 7 B —

Auto Refresh

NOTE : A8~ A14 = “H" or “L” E27 : "H" or "L"

Vih —
t-g V|L —_
PN tec R tec | teome
* > > >| >
l tep Leap 11 tep REW trap . tep N
TOERFSH VW — r‘ X Y } X
Vie ‘_.____/ r\-t P R
Von —
1/01~1/08
Vou — OPEN
NOTE : UOE, UWE, TWE, A0 ~A14 = "H" or "L
Self Refresh
v )
H =
T v, _ L -
JLone
< trrp
< tep > tras al 1,
[ R
TOLRRA Viw —
Vi — it N _
L
Vou —
Wo1~1016 OPEN
VoL —
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NOTE : UOE, UWE, TWE, A0~ A14 = "H" or “L”
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Notes
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TOSHIBA
TC518128AP/ASP/AF/AFW-80/10/12
TC518128APL/ASPL/AFL/AFW180/10/12
TC518128AFT1-80/10/12

SILICON GATE CMOS
131,072 WORD x 8 BIT CMOS PSEUDO STATIC RAM

Description
The TC518128A is a 1M bit high speed CMOS pseudo static RAM organized as 131,072 words by 8 bits. The TC518128A utilizes
aone 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 R/W thus simplifying the microprocessor interface.

The TC518128A is pin-compatible with the 1M bit CMOS static RAM JEDEC standard and is available in a 32-pin, 0.6 inch and
0.3 inch width plastic DIF, 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 wRds AT
¢ Single 5V power supply A1692 31 P A‘i% 1 =¥Ps
* Fast access time , A1493 30 P CE2 {
A!;E g 29 3 RAW §
TC518128A Famil A 28 P A13 =
4 A696 27pag 6 7
-80 10 12 AsQ7 26 P A9 TC518128AFTL (Forward )
A4ds 2SP Al
tcea CE Access Time 80ns 100ns 120ns A399 24 B OE
— - A2410 238 A10
toga OE Access Time 35ns 40ns 50ns Aa1d 11 22 B CE1
" : A0H 12 21 B 108
tgc Cycle Time 130ns 160ns 190ns vo1d13 0B o7
Power Dissipation 385mwW 330mw 275mwW 102414 19 B 7106
- 1103815 18 P VOS
Self Refresh Current 1mA/200pA (L version) GNOd 16 17 P voa
® Auto refresh is supported by an internal refresh address TCS18128APL/AFL/ ASPL/ AFWL
counter
* Self refresh is supported by an internal timer
® Inputs and outputs TTL compatible Pin Names
* Refresh: 512 refresh cycles/8ms AO ~ A16 Address Inputs
. Ayto refresh power down feature RW Read/Write Control Input
® Pin compatible: 1M SRAM (JEDEC) OE Output Enable Input

) Pa}?é:?;%AP/APL DIP32-P-600 o | Refresh lnwt
- TC518128AF/AFL  : SOP32-P-450 CE1,CE2 | Chip Enable Inputs
- TC518128ASP/ASPL  : DIP32-P-300 /01~ 1/O8 | Data Inputs/Outputs
- TC518128AFW/AFWL : SOP32-P-525 Voo | Power
- TC518128AFTL  TSOP32-P-0820 a0 TGround
(TSOP)
PIN NO. 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15, 16

PINNAME | Ay | Ag | Ag | Ajg |RW | CE2 | A5 | Vop |RFSH| Ag | As | Az | A7 | As | As | Ag
PINNO. | 17 | 18 | 19 | 20 [ 21 | 22 | 23 | 24 | 25 | 26 | 27 | 28 | 29 | 30 | 31 | 32
PINNAME | A; | A, | Ay | Aq |01 | 1102 | 1¥O3 [ GND | 1104 | 1105 | voe | vo7 | o8 | TET | Ay | OE
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TC518128AP/ASP/AF/AFW-80/10/12
TC518128APL/ASPL/AFL/AFWL/AFTL-80/10/12 Static RAM

Block Diagram

Voo GND A\
§° % 8 COLUMN E
YN DECODER %3 o
L By ~
A16-9 @ ADDRESS |2 SENSE AMP. |4___|=«
BUFFER (8) g /O GATE o Pl
v MA =
256x8 Yy 83 “?1
ROW Nee |, i
A8-0 @ ADDRESS - ) “8‘ == = 1108
BUFFER(9) {4l 1S | i | memoRyY 2.
=4 519 ARRAY 52
: | 512x256x8 Ox ¢
REFRESH ' g I,\ L
COUNTER(9) = E=F g J<5
T /|53
- A
CElo> cLock Wi REFRESH > REFRESH
ce20> GENERATOR | CONTROLLER [« TIMER
RFSH o—-—-——, ’
B o g
oL
Operating Mode
MODE PIN| T | ce2 | OF | Rw | RFSH | AO~A16 | 1/01-~8
Read L H L H . v ouT
Write L H * L * v IN
CE only Refresh L H H H * A% HZ
Auto/Self Refresh H * * * L * HZ
Auto/Self Refresh * L * * L * HZ
Standby H * * * H * HZ
Standby * L * * H * HZ

H = Highlevel input (V)

L =Lowlevel input (V)

¥ =VorVy

V* = At the faliing edge of CET (CE2 = H) or the rising edge of CE2 (CET = 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 -1.0~70 \
Vout | Output Voltage - -1.0~7.0 \
Vpp . | Power Supply Voitage - -1.0~70 \
Topr | Operating Temperature 0~70 °C- ’
Tstrg | Storage Temperature ) -55~150 |- °C
TsoLper | Soldering Temperature * Time © 260+10 °Cesec
Pp Power Dissipation 600 mwW
loutr | Short Circuit Output Current 50 mA

. ™~
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TC518128AP/ASP/AF/AFW-80/10/12

Static RAM TC518128APL/ASPL/AFL/AFWL/AFTL-80/10/12
DC Recommended Operating Conditions
SYMBOL PARAMETER MIN. | TYP. MAX. UNIT | NOTES
Vpp | Power Supply Voltage 4.5 5.0 5.5 \
Viy Input High Voltage 2.4 - | Vpp+1.0 \ 2
ViL Input Low Voltage -1.0 - 0.8 \
DC Characteristics (Ta = 0 ~ 70°C, Vpp = 5V+10%)
SYMBOL PARAMETER MIN. | TYP. | MAX. | UNIT | NOTES
80ns version - 50 70
Operating Current (Average) " —
'obo | TET, CE2, Address cycling: trc = tae min. 100ns version 40 60 mA | 34
120ns version - 35 50
| Standby Current Normal version - - 2 A
DSt | CET = Vjy or CE2 = V) RFSH =V L version - - 1 m
Standby Current Normal version - - 1 mA
IDDS2 EE = VDD -0.2VorCE2 = 02\/, .
RFSH = Vpp - 0.2V L version - 100 200 A
Self Refresh Current (Average) Normal version - - 2
| CET=VyorCE2=V|, mA
DDF1 RFESH = I\,;IL I L version - - 1
Self Refresh Current (Average) Normal version - - 1 mA
IDDF2 CE1l1 = VDD -0.2Vor CE2 =0.2V, .
RESH = 0.2V L version - 100 200 A
| Auto Refresh Current (Average) _ _ 2 mA
DDF3 | RFSH cycling: trg = tgg min
80ns version - 50 70
CE only Refresh Current (Average) - _ -
'ooFa | GET, CE2, Address cycling: tre = tre min. 100ns version 40 60 mA 3
120ns version - 35 50
I Input Leakage Current _ _ +10
(L) 0V < V) < Vpp, All other Inputs not under test = 0V -
Output Leakage Current .
loy | Output Disabled (CE1 = V) or CE2 = V)_or OE =V}, or RIW = V), - - +10
oV < VOUT < VDD
Output High Level _ -
Vou lop = -5mA 24 \
Output Low Level _
Vou loL = 4.2mA - 0.4 v
Note:  For Ippgt and bppry with CET = Vi (CE2 = V), the specified limits are guaranteed under the condition CE2 = Vy or CE2 = V).

(CET =V or CET = V).

For Ippsp and Ipprp with CET > Vpp - 0.2V (CE2 < 0.2V), the specified limits are guaranteed under the condition CE2 2 Vpp - 0.2V or CE2 0.2V

(CET 2 Vpp - 0.2V or CET £ 0.2V).

Capacitance* (Vpp = 5V, Ta = 25°C, f = 1MHz2)

SYMBOL PARAMETER MIN. | MAX. | UNIT
Ci Input Capacitance (A0 ~ A16) - 5
Cip | Input Capacitance (CET, CE2, OE, R/W, RFSH) - 7 pF
Cio Input/Output Capacitance - 7

*This parameter is periodically sampled and is not 100% tested.
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TC518128AP/ASP/AF/AFW-80/10/12
TC518128APL/ASPL/AFL/AFWL/AFTL-80/10/12

Static RAM

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

-80 -10 -12
SYMBOL PARAMETER — UNIT | NOTES
MIN. | MAX. | MIN. | MAX. | MIN. | MAX.
tgc | 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
tcrz | CE to Output in Low -Z 30 - 30 - 30 -
torz | OE to Output in Low -Z 0 - 0 - 0 -
twrz | Output Active from End of Write 0 - 0 - 0 -
tcyz | Chip Disable to Output in High-Z 0 25 0 30 0 35 9
tonz O'E Disable to Output in High-Z 0 25 0 30 0 35 9
twhz | Write Enable to Output in High-Z 0 25 0 30 0 35
tops | OE Output Disable Setup Time 0 - 0 - 0 -
topn | OE Output Disable Hold Time 10 - 10 - 10 -
trcs | Read Command Setup Time 0 - 0 - 0 -~
trew | Read Command Hold Time 0 - 0 - 0 - ns
twp | Write Puise Width 60 - 70 - 85 -
twon | Write Command Hold Time 60 |10,000f 70 | 10,000 85 |10,000
towr | Write Command to CE Lead Time 60 10,000 | 70 10,000 | 85 10,000
thsw | Data Setup Time from R/W 30 - 35 - 45 - 10
tpsc | Data Setup Time from CE 30 - 35 - 45 - 10
tpw | Data Hold Time from R/'W 0 - 0 - 0 - 10
tpnc | Data Hold Time from CE - 0 - 0 - 10
tasc | Address Setup Time - 0 - 0 - 11
taHc | Address Hold Time 20 - 25 - 30 - 11
truc | RFSH Command Hold Time 15 - 15 - 15 -
tec | Auto Refresh Cycle Time 130 - 160 - 190 -
trep | RFSH Delay Time from CE 40 - 50 - 60 -
teap | RFSH Pulse Width (Auto Refresh) 30 | 8,000 30 8,000 30 | 8,000 12
tep | RFSH Precharge Time 30 - 30 - 30 - 12
tras | RFSH Pulse Width (Self Refresh) 8,000 - 8,000 - 8,000 - 12
trrs | CE Delay Time from RFSH (Self Refresh) | 160 - 190 - 225 - 12
trer | Refresh Period (512 cycles, AO ~ A8) - 8 - 8 - 8 ms
tr Transition Time (Rise and Fall) 3 50 3 50 3 50 ns
tces | CE2 Low Setup Time 5 - 5 - 5 - ns 14
tcen | CE2 Low Hold Time 5 - 5 - 5 - ns 14
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TC518128AP/ASP/AF/AFW-80/10/12
Static RAM TC518128APL/ASPL/AFL/AFWL/AFTL-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) Ippo and Ippr4 depend on the cycle time.

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

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

6) AC measurements assume tr = 5ns.

7) Timing reference levels 26V -
Input Levels V=26V INPUT 6 2.4V
Vi = 0.6V 0.6v Q8Y
Input Reference Levels D V=24V =W
Vi = 0.8V OUTPUT 08y
Output Reference Levels L Vgy = 2.2V INPUT Rs/FEERENCE OUTPUT REFERENCE
Voo = 0.8V LEVEL LEVEL

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

9) toHz 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 RW or CE1 rising edge (CE2 falling edge). Therefore, the
input data must be valid during the setup time (tpsw O tpsc) and hold time (tpw or tone)-

11) All address inputs are latched at the falling edge of CE1 (rising edge of CE2). Therefore, all the address inputs must be
valid dun'ng tASC and tAHC-

12) The two refresh operations, auto refresh and self refresh, are defined by the RFSH pulse width under the condition
CEl = VIH or CE2 = V||_. 3

Auto refresh : RFSH pulse width < tgap (max.)
Self refresh  : RFSH pulse width 2 tpag (min.)

The timing parameter trrg must be met for proper device operation under the following conditions:
o after self refresh
o if RFSH = “L” after power-up

13) The timings, tee (Min.) and tog (Max.) must be met for proper device operation.

w s ! w ows_____ L

e W=7 vy S "&'\_
14) The timings, tges (Min.) and togy (Min) must be met when using CET and CE2 as shown below.

GBIV w o owI_f

Vin — Viu
CE2 vy .._\T; 2y, = 1
e ten
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TC518128AP/ASP/AF/AFW-80/10/12

TC518128APL/ASPL/AFL/AFWL/AFTL-80/10/12 Static RAM
Timing Waveforms
Read Cycle
tac tp >
Vig ~ \ ¢ e » & :
53 Vi —__/ A ' Z \___

N

tasc tan
Vi =
A~ A16 v, ADDRESS

Xl

Vin = X i
OE vy, _ N /
—tacs e o -« e
Vig — - ' =
Vi — / £A . \
' ’ oz ) o ™t
Voue A amq)
~ N Do
/O1~1/08 Vor— - - towz DATA-OUT P4
“«—> < i tep
teRs | tez N L <3 t&RrD
V|H -— - - trp R - =
FSH Vit — / = > \

1R

<<

I

KJ
'\; [V-4 RN \

N "4 A

o= ate ¥ MH pravren .
I | e—m———— |
ol N
vo1~vos " _- m ol {  oaran ‘EEP g : ::‘Etm
m;;:,’::_ /“f = % /“ \

V77 - Horl

Note: The device can be operated by cycling CE1 (or CE2) only provided that CE2 (or CE1) is connectéd to Vi lor V.L).'
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Static RAM TC518128APL/ASPL/AFL/AFWL/AFTL-80/10/12

Write Cycle 2 (OE Clocked)

o tRC
Vih — 7 < tce > 3

TET ViL — \-k JZ ) N
Vig — - X

ce2 vif — N\ /1 N 4

k'Y

¥
U
.
.
.
-
.
.
§
-
§
.
.

Vig — ' ¥ Y
OF vy - /l \
tres | _ twen < > S >
Vin — \ twp ¥
Vit = ]‘ \ ,{
W LS >
tosw ton! oM,
Vin =, y, N X
N DATA-IN
N vy = =
vo1~108 dtaz | towz W

2 ///////////ﬂ/ i

Voo W 2222222228 "/////W/ 7277
RSy [ tRHC ) tep
ol T e w X i

- z:: : '7—3: tce ;Zﬁ‘ IR
A N, Y

Wy == A
N ey L O >
o / N
N z:: .-_ ) tm:;m—g\rDA‘l'A-IN *;7 _ jg v
- "‘\ :

V3 :Horl
Note: The device can be operated by cycling CET (or CE2) only provided that GE2 (or CET) is connected to Vy (o Vi)
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Read Modify Write Cycle

R y R -
@ I—\t ‘ z . | N /

-\ T~ X000 0
) ii ";“ =2 : : \<—-m——>‘ T ‘

I L ﬁ

L—our zz:- . tmctc:zm{%gr:mm-our . . :%;?—
T(‘F'Sﬁz:: /'; ) . N 7 AN
S S Y : v/ N
@l N\ g M /_
o I__Tj - | o \___
wwl ] _

VO1~/08 o v | L, OPEN ‘ QFL; E&L
RFSH vy _ S —_ AN

Note : A9 ~ A16 = V|H0 VlL

Note: The device can be operated by cycling CET (or CE2) only provided that CE2 (or CE1) is
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Static RAM TC518128APL/ASPL/AFL/AFWL/AFTL-80/10/12

Auto Refresh

Vip— B

@ i

@ Ui

CE2 V-:: \ B T } ;/- .

i /“;”:@ﬁ{ ; L
Note:ﬁ,::/:,_Amms:v'HorvlL :HorL

- \\ll.:: / {5 1-\-

L y ,,, Jz N
Note : OE, R\iw,:o ~A16=VyorV, : HorL
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Notes
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TOSHIBA
TC518128APL/AFL/AFWLS0LV/10LV/12LV

TC518128AFT1-80LV/10LV/12LV

SILICON GATE CMOS
131,072 WORD x 8 BIT CMOS PSEUDO STATIC RAM

Description

The TC518128A-LV is a 1M 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 (RFSH) 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 R/W thus simplifying the microprocessor
interface.

The TC518128A is pin-compatible with the 1M 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- outfine plastic package (forward type).

Features Pin Connection (Top View)
¢ QOrganization: . 131,072 words x 8 bits wesnds AT Voo
® | ow voitage operation: 3.135V ~ 5.5V A160 2 31 P AlS 1 32
. . - A14493 30 P CE2
* Data retentlorlm supply voltage: 3.0V ~ 5.5V a12da 39 B RAW ! f
o Fast access time A74s 28P A13 16 17
- A696 270 A8
TC518128A-LV Family Asq7 26 g A9 TC518128AFTL ( Forward )
A4G8 25 B Al
80 0 12 REE tH :::6%
tcea CE Access Time 80ns 100ns 120ns ﬁf d :? g b é—g,o
OF " ‘A0g 12 21 pos
toea OE Access Time 35ns 40ns 50ns vo1d 13 0B o7
trc Cycle Time 130ns 160ns 190ns ¥024 14 19 B 106
—— 103915 18 P 1105
Power Dissipation 385mW | 330mW | 275mW Gnod 16 17 B 104
Self Refresh Current s 200uA
elf Refresh Curren
3.0V 100pA TC518128APL/AFL/AFWL
e Auto refresh is supported by an internal refresh address Pin Names
go;ntefr hi red b int i A0 ~ A16 Address Inputs
L]
elf refresh is supported by an |f1 ernal timer AW Read/MWrite Control Input
¢ Inputs and outputs TTL compatible oF Outout Enable out
* Refresh: 512 refresh cycles/8ms Wiput Thable pd
¢ Auto refresh power down feature ESH RefreSh Input
¢ Pin compatible: 1M SRAM (JEDEC) CE1, CE2 Chip Enable Inputs
* Package /01 ~ 1/O8 Data Inputs/Outputs
- TC518128APL: DIP32-P-600 Vop Power
- TC518128AFL: SOP32-P-450 GND Ground
- TC518128AFWL: SOP32-P-525
- TC518128AFTL: TSOP32-P-0820
(TSOP)
PIN NO. 1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16

PINNAME | A;; | Ag | As | A3 |RW |CE2 | Ais | Vpp |RFSH | A | Ag | Aa | A7 | Ag | As | As
PINNO. | 17 | 18 | 19 [ 20 | 21 | 22 | 23 | 24 | 25 | 26 | 27 | 28 | 29 | 30 | 31 | &2
PINNAME | Ay | A, | Ay | A | /O1 | 1/O2 | /O3 | GND | /04 | 105 | /06 | 1/07 | 1/08 | TET | Ao | OE
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TC518128APL/AFL/AFWL/AFTL-80LV/10LV/12LV  Static RAM

Block Diagram

Vop GND
§° 0 8 ) COLUMN =
T DECODER as
L B — z>
A16-9 Ez> ADDRESS |8 SENSE AMP. 4|~
BUFFER (8) }& V0 GATE N Bl |
MM vy e |
256x8 {11 <2 »'?‘
ROW Ne Lo
AB-0 E) ADDRESs  [3 9w = = [i/oe
BUFFER (9) {8l 1S | i | MEmORY ga
12 2
S 1512] 51,2568 3= |5
REFRESH 3 L\ <w
COUNTER(9) [T E=E
x — .E/gg -
CETo= cLock ) reerresn |~[RerresH | |
CE20> GENERATOR ~| CONTROLLER |=—{TIMER
o
o o4 )

e

Operating Mode

PIN| == = T

MODE CE1 CE2 OE RW FSH | AD~A16 | 1/01~8
Read L H L H v* ouT
Write L H * L * v* IN
CE only Refresh L H H H * v* HzZ
Auto/Self Refresh H * * * L * HZ
Auto/Self Refresh * L * * L * Hz
Standby H * * * H * HzZ
Standby * L * H * HZ

H = High level input (Vi)
L =Lowlevel input (V)
=V orVy
V* = At the falling edge of CET (CE2 = H) or the rising edge of CE2 (CET = 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
Vpp | Power Supply Voltage -1.0-~7.0 v
Topr | Operating Temperature 0~70 °C 1
Tstrg | Storage Temperature -55 ~ 150 °C
TsoLper | Soldering Temperature * Time 260+ 10 °C e sec
Pp Power Dissipation 600 mw
loutr | Short Circuit Output Current 50 mA

D-44 TOSHIBA AMERICA ELECTRONIC COMPONENTS, INC.



Static RAM TC518128APL/AFL/AFWL/AFTL-80LV/10LV/12LV

DC Recommended Operating Conditions

SYMBOL PARAMETER MIN. | TYP. MAX. UNIT | NOTES
Vpp | Power Supply Voltage 4.5 5.0 5.5 \
Vi Input High Voltage 24 - Vpp + 1.0 v 2
Vi Input Low Voltage -1.0 - 0.8 \
DC Characteristics (Ta = 0 ~ 70°C, Vpp = 5V+10%)
SYMBOL PARAMETER MIN. | TYP. | MAX. | UNIT | NOTES
80ns version - 50 70
Operating Current (Average) - ~
looo | TET, CE2, Address cycling: tre = tc min. 100ns version 40 60 | mA | 34
120ns version - 35 50
i Standby Current _ _ 1 mA
DDS1 | TET = V) or CE2 = V) RFSH =V}
Standby Current
Ippsz | CE1 = Vpp - 0.2V or CE2 = 0.2V, - 100 | 200 | pA
RFSH = Vpp - 0.2V
Self Refresh Current (Average)
lDDF1 CE1= VIH orCE2 = VIL! - - 1 mA
RFSH=V)_
Self Refresh Current (Average)
IDDF2 CE1 = VDD -0.2VorCE2= O.ZV, - 100 200 |J.A
RFSH = 0.2V
Auto Refresh Current (Average) _ _
looFs | RFSH cycling: g = trg min 2 mA
80ns version - 50 | 70
CE only Refresh Current (Average) " _
'ooF4 | CET, CE2, Address cycling: tpc = tgg min. 100ns version 40 60 mA 8
120ns version - 35 50
I Input Leakage Current _ _ +10
L | OV < Vg < Vpp, All other Inputs not under test = 0V
Output Leakage Current _
|0(|_) Output Disabled (CE1 = Vy or CE2 =V or OE = V| or RW = V||_), - - +10
0V < Vour< Vpp
Output High Level _
VoH lo = -6mA 24 - v
Output Low Level
VoL | 1o, =42mA - - 0.4 v
Note:  For Ippgy and Ippry with CET =Vjy (CE2 =V,), the specified limits are guaranteed under the condition CE2 =V or CE2 = V),

(CET =V} or CET = V).

For Ippse and.Ipprz with CE1 2 Vpp - 0.2V (CE2 < 0.2V), the specified limits are guaranteed under the condition CE2 2 Vpp - 0.2V or CE2 < 0.2V

(CE1 = Vpp - 0.2V or CET <0.2V)."

Capacitance* (Vpp = 5V, Ta = 25°C, f = 1MHz2)

SYMBOL PARAMETER MIN. | MAX. | UNIT
Ciy Input Capacitance (AO ~ A16) - 5
Ci> | Input Capacitance (CET, CE2, OE, R/W, RFSH) - 7 pF
Cio | Input/Output Capacitance -

*This parameter is periodically sampled and is not 100% tested.
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TC518128APL/AFL/AFWL/AFTL-80LV/10LV/12LV  Static RAM

AC Characteristics (Ta = 0 ~ 70°C, Vpp = 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 -
tamw | 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
toga | OE Access Time - 35 - 40 - 50
tocrz | CE to Outputin Low -Z 30 - 30 - 30 -
torz | OF to Outputin Low -Z 0 - 0 - o | -
twrz | Output Active from End of Write 0 - 0 - 0 -
tcHz | Chip Disable to Output in High-Z 0 25 0 30 0 35 9
tonz | OE Disable to Output in High-Z 0" 25 0. 30 0 35 9
twhz | Write Enable to Output in High-Z 0 25 0 30 0 35 9
tops | OE Output Disable Setup Time ] - 0 - 0 - '
topH | OE Output Disable Hold Time 10 - 10 - 10 -
trcs | Read Command Setup Time 0 - 0 - 0 -
tacy | Read Command Hold Time 0 - 0 - 0 - ns
twp | Write Pulse Width 60 - 70, - 85 -
twen | Write Command Hold Time 60 |10,000| 70 |[10,000| 85 |10,000
towr | Write Command to CE Lead Time 60 |10,000| 70 |10,000| 85 10,000
topsw | Data Setup Time fromRW 30 - 35 - 45 - 10
tpsc | Data Setup Time from CE 30 - 35 - 45 - 10
toyw | Data Hold Time from R/W 0 - 0 - 0 - 10
tonc | Data Hold Time from CE 0 - 0 - 0 - 10
tasc | Address Setup Time 0 - 0 - 0 - 11
taHc - | Address Hold Time 20 - 25 - 30 - 11
trhc | RFSH Command Hold Time 15 - 15 - 15 -
tec | Auto Refresh Cycle Time 130 - 160 - 190 -
trrp - | RFSH Delay Time from CE 40 - 50 - 60 -
teap | RFSH Pulse Width (Auto Refresh) 30 |8000| 30 |8000| 30 [ 8000 12
tep | RFSH Precharge Time 30 - 30 - 30 - 12
tras | RFSH Pulse Width (Self Refresh) 8,000 - 8,000 - 8,000 - 12
trrs | CE Delay Time from RFSH (Self Refresh) | 160 - 190 - 225 - 12
taer | Refresh Period (512 cycles, A0 ~ AB) - 8 - 8 8 ms -
tr Transition Time (Rise and Fall) 3 50 3 50 3 50
tces | CE2 Low Setup Time 5 - 5 = 5 - ns 14
tcen | CE2 Low Hold Time 5 - 5 - 5 - 14
D-46
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Static RAM  TC518128APL/AFL/AFWL/AFTL-80LV/10LV/12LV

3.3V Operation
DC Recommended Operating Conditions
SYMBOL PARAMETER MIN. TYP. MAX. UNIT | NOTES
Vpp | Power Supply Voltage 3.135 33 3.465 \
Vi | Input High Voltage Vpp - 0.2V - |Vpp+10V| V 2
ViL Input Low Voltage -0.5 - 0.2 \
DC Characteristics (Ta = 0 ~ 70°C, Vpp = 3.3V+5%)
SYMBOL PARAMETER MIN. TYP. | MAX. | UNIT | NOTES
Operating Current (Average) _
Iboo | TET, CE2, Address cycling: tr = trg min. 15 ] 20 | mA | 34
lppsz | Standby Current - 50 100 uA
loprz | Self Refresh Current (Average) - 50 100 LA
Auto Refresh Current (Average) _ _
loors | RESH cycling: trc = teg min 2 mA
CE only Refresh Current (Average) _
lboFa | TET, CE2, Address cycling: tac = tag min. 5 20 mA 8
Input Leakage Current
ho fovs VN < Vpp, All other Inputs not under test = 0V - - £10 | wA
Output Leakage Current _ _
low Output Disable, OV < Vour < Vpp 10 | pA
] lon = -1mA 2.4 - -
Vou | Output High Level \'
loy = -100pA Vpp - 0.2V - -
|o|_ =2.1mA - - 0.4
VoL | Output Low Level \
loL = 1002A - - 0.2
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AC Characteristics (Ta = 0 ~ 70°C, Vpp = 3.3V15%) (Notes: 5, 6, 8)

SYMBOL PARAMETER MIN. | MAX. | UNIT | NOTES
tac | Random Read, Write Cycle Time 300 -
tamw | Read Modify Write Cycle Time 405 -
tce CE Pulse Width 200 | 10,000 13
tp CE Precharge Time 90 -
tcea | CE Access Time - 200
toea | OE Access Time - 80
tcrz | CE to Output in Low -Z 40 -
to.z | OE to Output in Low -Z 5 -
twiz | Output Active from End of Write 5 -
tcHz | Chip Disable to Output in High-Z 0 50 9
tonz | OE Disable to Output in High-Z ] 50 9
twhz | Write Enable to Output in High-Z 0 50 9
tops | OF Output Disable Setup Time 0 -
topn | OE Output Disable Hold Time 10 -
trcs | Read Command Setup Time 0 -
tren | Read Command Hold Time 0 -
twp | Write Pulse Width 100 - ns
twcH | Write Command Hold Time 100 | 10,000
towL | Write Command to CE Lead Time 100 | 10,000
tosw | Data Setup Time from R/W 50 - 10
tosc | Data Setup Time from CE 50 - ’ 10
touw | Data Hold Time from R'W 0 - 10
tpnc | Data Hold Time from CE 0 - 10
tasc | Address Setup Time 0 - 1
tanc | Address Hold Time 35 - 11
truc | RFSH Command Hold Time 15 -
trc | Auto Refresh Cycle Time 300 -
trep | RFSH Delay Time from CE 90 -
trap | RFSH Pulse Width (Auto Refresh) 50 8,000 12
tep | RFSH Precharge Time 50 - 12
tras | RFSH Pulse Width (Self Refresh) 8,000 - 12
trrs | CE Delay Time from RFSH (Self Refresh) | 300 - 12
trer | Refresh Period (512 cycles, AO ~ A8) - 8 ms
tr Transition Time (Rise and Fall) 3 50
tces | CE2 Low Setup Time 10 - ns 14
tcen | CE2 Low Hold Time 10 - 14

Timing Reference Levels:
Input Reference Levels:  1.5V/1.5V
Output Reference Levels: - 1.5V/1.5V
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Static RAM  TC518128APL/AFL/AFWL/AFTL-80LV/10LV/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) Ippo and Ippr4 depend on the cycle time.

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

5) An initial pause of 100us with high CET or low CE2 is required after power-up before proper device operation is achieved.
6) AC measurements assume ty = 5ns.

7) Timing reference levels

Input Levels D Vig=26V 2.6V |
vy =06v  INPUT o6y )

Input Reference Levels D V=24V
V=08V  OUTPUT &2y

Output Reference Levels D Vo =22V INPUT REFERENCE  OUTPUT REFERENCE
VoL =0.8V LEVEL LEVEL

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

9) toHz: 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 CE1 rising edge (CE2 falling edge). Therefore, the input
data must be valid during the setup time (tpsw or tpgc) and hold time {tpw or o)

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 putse width under the condition
CEl = VlH orCE2 = V"_.

Auto refresh  : RESH pulse width < tpap (max.)
Selfrefresh  : RFSH pulse width > tpag (min.)

The timing parameter terg Must be met for proper device operation under the following conditions:
o after self refresh
e if RFSH = “L” after power-up

13) The timings, tcg (Min.) and tee (Max.) must be met for proper device operation.

v ViH
@ s i W oy Z jl
V ‘ Vii e
@ T F @ W R
14) The timings, tcgs (Min.) and tog (min.) must be met when using CET and CE2 as shown below.
v —
V, H -
<5 MRV X T v
Vin— Vin
2 vy = 2y, = /
tas teen
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Data Retention Characteristics (Ta = 0 ~ 70°C)

SYMBOL PARAMETER MIN. | TYP. MAX. UNIT
Vpn | Data Retention Supply Voltage 3.0 - 5.5 v
Vpy = 3.0V - 40 100
Ipprz | Self Refresh Current MA
Vpu = 5.5V - 100 200
tr Recovery Time 5 - - ms

*The falling slope of Vpp must be more than 50ms for proper device operation (20ms/V).

b
=
v
X

[a)
m
-

or

CE2

*

Voo
85V e e e e e
Vo -...._.-.—........\ /..—._._._._._._
GND
DATA RETENTION MODE
v trFD . (SELF REFRESH) tens
M
Ons min. tR
s0.2v
GND .
' \ ?.VDD-O.ZV } ‘
Vi = o e ———————
ViL
GND
CE2 2 Vpp - 0.2V or CE2 S 0.2V
Vin , :
V| ——e————— ———————
- s0.2v
GND

Notes:  OE, R/W, AG ~ A16 =V or V).
IopF1 is applicable when RFSH = Vy_(max.), CE1 = Vyy (min.), CE2 = V,_{max,).

D-50

TET 2 Vpp - 0.2V or TET S 0.2V

TOSHIBA AMERICA ELECTRONIC COMPONENTS,; INC.



Static RAM TC518128APL/AFL/AFWL/AFTL-80LV/10LV/12LV

Timing Waveforms

Read Cycle

LS:Ta
e N

ww__ / N 7 \
cE2 z::'_ \ "B N /

a7y

Vi ~ \- ¥
& ViL — Nk /
tes | . tmow
Vih — yd K
RW V, - tcEAa R tewz
b e/ — toa > " UL s < T ——
Vox— i W
V01~V08 |, , %g DATA-OUT
oL— trHC " tou > 4
le—>] 4 trp

!

tReD

™
P A4

Vi = - = =
R vy — f—==N LN

tcg

T e l
r  a LI

< | toou

>
> <+ >

VIH -_— o t B
1 WCH N
Ot ViL — < o —
< L >
Vig — \; twep > Z‘ ]
ViL — X A
¢ tosw || toHw
0SC > > ¢ > L | touc
" { oatan 3 h
#01~1/08 Vi L z P
Y
ters L ] tRuc £ treD

|
!
] \‘2: - /'t [ :'\ /‘ \
:HorL

Note: The device can be operated by cycling CET {or CE2) only provided that CE2 (or CET) is connected to Vi (or Vyy).
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Write Cycle 2 (OE Clocked)

tac .
e » 2

@l / N /

r

- TasC  1e ol | tanc »
Vi { ADORESs |
A0~ A16 y = L §
Vik — i B4
Ot ViL - / : \t
. tow .
trcs | | twen I

RW \
tosw tong JloHe
v . -
NoM DATA-IN : )
r—-' Vit — iw z 7
1/01~1/08 Ly t twiz R

L_our Vou— G ///////// 2 ////////////////////// 75
VoL~ N 22222224 Kz

Write Cycle 3 (OE Fixed Low)

tre >
e ]
Vih = ) < P A
T ViL — / N [
Vig — L :
CE2 \ \_k
|

Ny 2
ry

Viu —
OF Vit —
» RS ey twen e - t?WL >
Vih —  twp [
" e = /r \: le ’! 0s¢
tosw| ton ‘ <2HE,
Vig — ) C
N Vi = - ) vz DATA-IN l 4
110 1~1/08 oz
Loyt Vor~. ‘ L7772 ; 77 Z
Voi - X ppzzzzz22224 T // 8
PRI PRI 0 | ¢
Vi — - b
RFSH Vik — i / * — ‘\ [ \

v :H’orL

Note: The device can be operated by cycling CET (or CE2) only provided that CE2 (or CE1) is connected to Vi (or V).
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Static RAM  TC518128APL/AFL/AFWL/AFTL-80LV/10LV/12LV

Read Modify Write Cycle
trmw
tee =
Vin = 7 < ¥
m V|L — \.p Z

/

-

P

tanc

§l
* YA

N/
00

sooess K
F

1, ¥
é WP > Z
tosw A(DHW;

-

toug

. .- N ey

wor~vos ) —toea ) tonz PW_u’ u

Lour xz:’_ - %{ DATA-OUT

tRs < tﬂ”iéu ;J ‘:: ':FT:'
e S A — X
CE Only Refresh

N f‘“—}:
« \\;:’: :_-\lASC . Z‘ TAHC \- |

a0~ A8 fm& s ¥
o :—W/i ‘ e ;\_
T X
oty T X AN

Note : A9 ~ A16 = V| or V_

Note: The device can be operated by cycling CE1 (or CE2) only provided that CE2 (or CE1) is connected to Vi (or Vi)
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Auto Refresh

Vin—
\

Vi—

Vig—

Vv
01~108 = OH—

VoL—

<

—_
>

OPEN

Note : OF, R/W, A0 ~ A16 = Vyy or V)

Self Refresh

Ho
101~1/08

L—

Jp————nen
\ s /
- RFD L » 153 N teR | A‘RHC~
— ! <
/ tep
L
=) .
OPEN
:HorL

Note : OF, R/W, AO ~ A16 = Vi or V_
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Static RAM  TC518128APL/AFL/AFWL/AFTL-80LV/10LV/12LV

Ipne2 Vpp Characteristics

)
(uh Ta= 25°C
Typ.
100 ™
sor-
0 | 1 1 1
2 3 4 5 6 (V)
Vpp

Ipor2 Temp. Characteristics

(A}
Voo = 3V
Typ. [+1>]
80 L.
60 {—
40 |-
20 1 1 1
0 25 70 (*C)
Ta
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Battery Backup Application Example

25A1015
Voo o~ :
L Di
2o 10000 < " + "2
3.9v A - 10uF
v ul
- o0 T ﬁn ~ a1,
- = 0.14F -
500Q Systemy ] : H
5000 Nicd 3 —
X3 i — > System
3.6V = -
20000 25C1815 1 ~
GND
IL 777 777

*1: Ceramic condenser
*2: Tantalum condenser
(A large bypass condenser is preferable to absorb noise when the power supply is switched.)

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/BFTL-70/80/10
TC518128BPL/BSPL/BFL/BFWL/BFTL-70L/80L/10L

SILICON GATE CMOS

131,072 WORD x 8 BIT CMOS PSEUDO STATIC RAM

Description

The TC518128B is a 1M 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 TC518128B 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 TC518128B is pin-compatible with the 1M 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

Pin Connection (Top View)

* Single 5V power supply RFSAQ1 32 3 V?g
* Fast access time :}EE 2 ) b e ‘1 3:
. A124 4 29 B R'W
TC518128B Family ards 8B A3 " 7
70 80 10 AsT & 275 A8
) B B A547 26 P A9 TC5181288FTL ( Forward)
tcea CE Access Time 70ns 80ns 100ns :;E g §2 3 %‘g'
toea OE Access Time 25ns 30ns 40ns A294 10 23 A10
- Algn 22 P Cel
tre Cycle Time 115ns 130ns 160ns A04 12 21 g 708
Power Dissipation 385mwW 330mw 275mwW {g;g :3 %g 3 :gé
200uA (L version) 103G 15 18 P 1105
Self Refresh Current 50pA (LL version) GND O 16 17 P.vo4
e Auto refresh is supported by an internal refresh address TC518128BPL/BFL/BSPL/BFWL
counter
e Self refresh is supported by an |{1temal timer Pin Names
¢ inputs and outputs TTL compatible 2O ATE Addross ot
* Refresh: 512 refresh cycles/8ms - - p;
e Auto refresh power down feature RwW Read/Write Control Input
« Pin compatible: 1M SRAM (JEDEC) OF Output Enable Input
o Package RFSH Refresh Input
- TC518128BPL : DIP32-P-600 CET,CE2 | Chip Enable Inputs
- TC518128BFL : SOP32-P-450 1/01 ~1/08 | Data Inputs/QOutputs
- TC518128BSPL : DIP32-P-300 Voo Power
- TC518128BFWL : SOP32-P-525 GND Ground
- TC518128BFTL : TSOP32-P-0820 rou
(TSOP)
PIN NO. 1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16

PINNAME | Ay | Ay | Ag | A;g | RW | CE2 | Ags

Vpop [RFSH| Ajg | Ay | Ap | A As Ag Ay

PIN NO. 17 18 19 20 21 22 23

24 25 26 27 28 29 30 31 32

PINNAME | Ag | A, | A; | Ay | ¥O1 | /02 | 103

GND | /04 | 1/O5 | VO6 | I/O7 | /08 | CET | Ayp | OE
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TC518128BPL/BSPL/BFL/BFWL/BFTL-70/80/10
TC518128BPL/BSPL/BFL/BFWL/BFTL-70L/80L/10L Static RAM

Block Diagram

Vop GND A
§° 9 8 COLUMN =
‘ | DECODER 2 (1
COLUMN |5 22 M
A16-9 B ADDRESS SENSE AMP. | =
BUFFER (8) [ v0 GATE N g |e L
-
1101
Heso-oflh || (2] |1
ROW = > 1108
Q1w
Ag-0 |9 Y A0RRSYsy (T8 [ 5
4 O H MEMORY & .&“
. ; | 512x256x8 Q 5 8 |
REFRESH NS [ |_\ <
COUNTER(9) [T "= B 8 J<5
x — ——/ Q0 jt
L) J
CETo> cLock REFRESH || REFRESH
cE20> GENERATOR > | CONTROLLER TIMER
RFSH o—
ot o)
)
Operating Mode
PN| G55 | ce2 | OF | AW | RS | AO-At6 | 101-8
MODE
Read L H L H * v* ouT
Write L H * L * v IN
CE only Refresh L H H H * v* HZ
Auto/Self Refresh H * * * L * HZ
Auto/Self Refresh * L * * L * HZ
Standby H * H * HZ
Standby * L H * HZ
H = High level input (V)
L =Low level input (V)
Y o=VorVy __
V* = At the falling edge of CET (CE2 = H) or the rising edge of CE2 (CET = 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 \
Vour | Output Voltage -1.0~7.0 \
Vpp | Power Supply Voltage -1.0~7.0 \
Topr | Operating Temperature 0~70 °C ;
TsTRe - | Storage Temperature 55~150 | °C
TsoLper | Soldering Temperature » Time 260+ 10 °C e sec
Pp Power Dissipation 600 mw
lout | Short Circuit Output Current . 50 mA
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Static RAM TC518128BPL/BSPL/BFL/BFWL/BFTL-70L/80L/10L

DC Recommended Operating Conditions

SYMBOL PARAMETER MIN. | TYP. MAX. UNIT | NOTES
Vpp | Power Supply Voltage 4.5 5.0 5.5 \
Vi4 Input High Voltage 24 - Vpp + 1.0 \ 2
ViL Input Low Voltage -1.0 - 0.8 \

DC Characteristics (Ta = 0 ~ 70°C, Vpp = 5V£10%)

SYMBOL PARAMETER MIN. | TYP. | MAX. | UNIT | NOTES
70ns version - 50 70
Operating Current (Average) - _
'bbo | GET, CE2, Address cycling: tag = trg min. | 200 Version 40 | 60 [ mA | 34
100ns version - 35 50
| Standby Current _ _ 1 mA
DDS1 | TET = Vyy or CE2 =V, RFSH =V
Standby Current L version - 100 200 HA
lppse | CET=Vpp-0.2VorCE2=0.2V, -
RFSH = Vpp - 0.2V LL version - 35 50 HA
Self Refresh Current (Average)
lbpE1 CEl = ViyorCE2 =V, - - 1 mA
RFSH = V).
Self Refresh Current (Average) L version - 100 200 nA
lDDFZ CE1 = VDD -0.2VorCE2 = 0.2V, .
RESH = 0.2V LL version - 35 50 A
Auto Refresh Current (Average) _ _
loors | RFSH cycling: tgc = tpc min 2 mA
70ns version - 50 70
CE only Refresh Current (Average) -
looFa | TET, CE2, Address cycling: tre = tre min. 80ns version - 40 60 mA 8
100ns version - 35 50

i Input Leakage Current _ _ +10
D) | oV < V}y < Vpp, All other Inputs not under test = 0V =

Output Leakage Current

loy) | Output Disabled (CET =V or CE2 = V;_or OE =V}, or RW = Vy), - - +10 uA
Output High Level _ _

Vou low = -1mA 24 v

VoL Output Low Level _ _ 0.4 v

loL = 2.1mA

Note:  For Ippgy and Ippr¢ with CET =V (CE2 = V), the specified fimits are guaranteed under the condition CE2 = V) or CE2 = V.
(CE1 =Vyy or CE1 = V).
For Ippsz and Ippep with CET 2 Vpp - 0.2V (CE2 < 0.2V), the specified limits are guaranteed under the condition CE2 > Vpp - 0.2V or CE2 £ 0.2V
({CET 2 Vpp - 0.2V or CET < 0.2V).

Capacitance* (Vpp = 5V, Ta = 25°C, f = 1MHz2)

SYMBOL PARAMETER MIN. | MAX. | UNIT
Ciy Input Capacitance (A0 ~ A16) - 5
Ci, |Input Capacitance (CET, CE2, OE, R/W, RFSH) - 7 pF
Cio Input/Output Capacitance -

*This parameter is periodically sampled and is not 100% tested.
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TC518128BPL/BSPL/BFL/BFWL/BFTL-70L/80L/10L Static RAM

AC Characteristics (Ta = 0 ~ 70°C, Vpp = 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 -
tamw | Read Modify Write Cycle Time 160 | - 180 - 220 -

tce | CE Pulse Width 70 |10,000| 80 {10,000 100 | 10,000 13

tp CE Precharge Time 35 - 40 - 50 -

tcea | CE Access Time - 70 - 80 - 100

toea | OE Access Time - 25 - 30 - 40

tcrz | CE to Outputin Low -Z 20 - 20 - 20 -

torz | OE to Output in Low -Z ] - 0 - 0 -

twrz | Output Active from End of Write 0 - 0 - 0 -

tcyz | Chip Disable to Output in High-Z 0 20 0 20 0 25 9
tonz | OE Disabie to Output in High-Z 0 20 0 20 0 25 9
twnz | Write Enable to Output in High-Z 0 25 0 25 0 30 9
tops | OE Output Disable Setup Time 0 - 0 - 0 -

topn | OE Output Disable Hold Time 10 - 10 - 10 -

trcs | Read Command Setup Time 0 - 0 - 0 -

tren | Read Command Hold Time 0 - 0 - 0 - ns

twe | Write Pulse Width 20 - 25 - 30 -
twon | Write Command Hold Time 35 (10,000 40 |10,000| 50 |10,000

towL | Write Command to CE Lead Time 20 (10,000 25 |10,000| 30 |10,000

tpsw | Data Setup Time from R/W 15 - 20 - 25 - 10
tpsc | Data Setup Time from CE 15 - 20 - 25 - 10
tonw | Data Hold Time from R/W 0 - 0 - 0 - 10
tpuc | Data Hold Time from CE 0 - 0 - 0 - 10
tasc | Address Setup Time 0 - - 0 = 11
taqc | Address Hold Time 20 - 25 - 30 - 1
tapc | RFSH Command Hold Time 15 - 15 - 15 -

tec | Auto Refresh Cycle Time 115 - 130 - 160 -

tgep | RFSH Delay Time from CE 35 - 40 - 50 -

teap | RFSH Pulse Width (Auto Refresh) 30 8,000 30 8,000 30 8,000 12
tep | RFSH Precharge Time 30 - 30 - 30 - 12
tras | RFSH Pulse Width (Self Refresh) 8,000 - 8,000 - 8,000 - 12
trrs | CE Delay Time from RFSH (Self Refresh) | 160 - 160 - 190 - 12
trer | Refresh Period (512 cycles, AQ ~ A8) - 8 - 8 - 8 ms

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

tces | CE2 Low Setup Time 5 - 5 - 5 - ns .| 14
tcen | CE2 Low Hold Time 5 - 5 - 5 - ns | 14
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TC518128BPL/BSPL/BFL/BFWL/BFTL-70/80/10
Static RAM TC518128BPL/BSPL/BFL/BFWL/BFTL-70L/80L/10L

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) Ippo and Ipprs depend on the cycle time.

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

5) An initial pause of 100us with high CE1 or low CE2 is required after power-up before proper device operation is achieved.
6) AC measurements assume ty = 5ns.

7) Timing reference levels

2.6V }
Input Levels V=26V INPUT 2.4V
V||_ =0.6V u 0.6v 08y
Input Reference Levels D Vg =24V Wi
Vi = 0.8V OUTPUT xuv
Output Reference Levels : Vop =22V INPUT REFERENCE  OUTPUT REFERENCE
VoL = 0.8V LEVEL LEVEL

8) Measured with a load equivalent to 1 TTL load and 100pF.

9) toHz: tonz: twiz 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 CE1 rising edge (CE2 falling edge). Therefore, the
input data must be valid during the setup time (tpgw or tpsc) and hold time (tpwy OF tore)-

11) All address inputs are latched at the falling edge of CET (rising edge of CE2). Therefore, all the address inputs must be
valid during tasc and tamc

12) The two refresh operations, auto refresh and self refresh, are defined by the RFSH pulse width under the condition
CEt = VlH or CE2 = V||_.

Auto refresh  : RFSH pulse width < tpap (max.)
Self refresh  : RFSH pulse width > tpag (min.)

The timing parameter terg must be met for proper device operation under the followirig conditions:
o after self refresh
¢ if RFSH = “L” after power-up

13) The timings, tcg (Min.) and toe (Max.) must be met for proper device operation.

Vin — ViH
<3 Vi — x. - e Vit = 3

! v S
Vi ——g "
2y = / Ce2 vy —

14) The timings, tggs (Min.) and toe (Min.) must be met when using CE1 and CE2 as shown below.

1]

v —
ViH T H—=
CET vy, — N Vi— )
Vin — Vin —
2 v, = Y 2y, = {
tees e
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Timing Waveforms

Read Cycle

tac

N 2

tce

\3

i

£

1

N

X

% N /
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Note: The device can be operated by cycling CET (or CE2) only provided that CE2 (or CET) is connected to Vi (or V).
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TC518128BPL/BSPL/BFL/BFWL/BFTL-70/80/10
Static RAM TC518128BPL/BSPL/BFL/BFWL/BFTL-70L/80L/10L

Write Cycle 2 (OE Clocked)
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Note: The device can be operated by cyciing CET (or CE2) only provided that CE2 (or CET) is connected to Vi, (or V).
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TC518128BPL/BSPL/BFL/BFWL/BFTL-70/80/10
TC518128BPL/BSPL/BFL/BFWL/BFTL-70L/80L/10L Static RAM

Read Modify Write Cycle
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Note : A9 ~ A16 =V or V.

Note: The device can be operated by cycling CET (or CE2) only provided that CE2 (or CET) is connected to Vi, {or V).
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TC518128BPL/BSPL/BFL/BFWL/BFTL-70/80/10
Static RAM TC518128BPL/BSPL/BFL/BFWL/BFTL-70L/80L/10L

Auto Refresh
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Notes
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TOSHIBA

SILICON GATE CMOS
131,072 WORD x 8 BIT CMOS PSEUDO STATIC RAM

Description

TC518128BPL/BFL/BFWL/BFTL-70V/80V/10V

The TC518128B-V is a 1M 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-V operates from a single power supply of 2.7 ~ 5.5V. Refreshing is supported by a refresh (RFSH) 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 R/W thus simplifying the microprocessor

interface.

The TC518128B-V is pin-compatible with the 1M 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).

Pin Connection (Top View)

Features
e Organization:

131,072 words x 8 bits

N\

* | ow voltage operation 2.7V ~ 558V RFSHO 1 32Pv,
+ Data retenti ly voltage: 2.7V ~ 5.5V Al682 3paft 32
ata retention supply voltage: 2.7V ~ 5. a14d3 30P ce2
e Fast access time A1244 29 P RW f §
A74S 28PA13 o 17
TC518128B-V Family A64 6 27P a8
:2 g gg g A?‘ TC518128BFTL ( Forward)
- . . A
70 80 10 Aag 9 24 g OF
A24 10 23
tcea CE Access Tl.me 70ns 80ns 100ns Azg1e ] %gl'?
toea OE Access Time 25ns 30ns 40ns A0Q 12 21 P vos
thc Cycle Time 115ns | 130ns | 160ns roi1g 13 208 vo7
Power Dissipation 385mW | 330mwW | 275mw 103915 18 P OS5
GND G 16 17 P 104
Self Refresh Current i S0uA
el nefresh burent - r3ov 250A TCS518128BPL/BFL/BFWL
e Auto refresh is supported by an internal refresh address
counter Pin Names
* Self refresh is supported by an internal timer A0 ~ A16 Address Inputs
¢ Inputs and outputs TTL compatible RIW Read/Write Control Input
¢ Refresh: 512 refresh cycles/8ms o Output Enable Input
[ ] —_—
':.Uto refresrbrl)om;(la\; céchuejggzc RFSH Refresh Input
. .
n compatiole: ( ) CET,CE2 | Chip Enable Inputs
* Package /01 ~ /08 Data | /Output
- TC518128BPL: DIP32-P-600 - ata Inputs/Outputs
- TC518128BFL: SOP32-P-450 Vop Power
- TC518128BFWL: SOP32-P-525 GND Ground
- TC518128BFTL: TSOP32-P-0820
(TSOP)
PIN NO. 1 2 3 4 5 7 8 9 10 11 12 13 14 15 16
PINNAME | Ay | A9 | A | Az [RW [ CE2] Ajs [ Vpp |RFSH| As | Ars | Aa | A7 | As | As | A4
PIN NO. 17 18 19 20 21 23 24 25 26 27 28 29 30 31 32
PIN NAME | Aj Ao Aq Ap | VO1 | /O2 | /O3 | GND | ¥O4 | I/O5 | 1/O6 | /07 | 1108 | CET | Ayg | OE
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TC518128BPL/BFL/BFWL/BFTL-70V/80V/10V Static RAM

Block Diagram

I\

Vpp GND
30 0 -8 ) coumn =
: DECODER 2 o
- &g
COLUMN SENSE AMP. =2
BUFFER (8) /O GATE CI Haw |-
256 x8 1} <5 | | Wron
Al da (
ROW N | o Ti
A8-0 E) ADDRESS 9 = = /08
BUFFER (3) |4l IS | : | memORY ga
.| 512x256x8 Ox (=
REFRESH Tga L L\|<e
COUNTER(9) e =F g 1<5
% /|22 |«
CETo cLoCK = L REFRESH | ~[ReFRESH | ]
CE20>] GENERATOR >| CONTROLLER [<—{TIMER
RFSH <>——————l
0F o j‘,_/
)
Operating Mode
MODE PIN| G | ce2 | OF | Rw | AFSH AQ-A16 | 101 -8
Read L H L H * v* ~-QUT
Write L H * L * v+ IN
CE only Refresh L H H H * v* HZ
Auto/Self Refresh H * * * L * HZ
Auto/Self Refresh * L * * L * HZ
Standby H * * H * HZ
Standby * L H * HZ

H = Highlevel input (V)

L =Llowlevel input {Vy)

Y=oV

V* = At the falling edge of CET (CE2 = H) or the rising edge of CE2 (CET = 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 \
Vour | Output Voltage '-1.0~7.0 v
Vpp | Power Supply Voltage | -1.0-~70 v
Topr | Operating Temperature 0~70 °C 1
Tstrg | Storage Temperature -55 ~ 150 °C
TsoLper | Soldering Temperature » Time 260+ 10 °Cesec
Pp Power Dissipation 600 mwW
loyt | Short Circuit Output Current 50 mA
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Static RAM TC518128BPL/BFL/BFWL/BFTL-70V/80V/10V

DC Recommended Operating Conditions

SYMBOL PARAMETER MIN. | TYP. MAX. UNIT | NOTES
Vpp | Power Supply Voltage 4.5 5.0 5.5 Vv
Vi Input High Voltage 2.4 - Vpp + 1.0 \' 2
ViL | Input Low Voltage -1.0 - 0.8 v
DC Characteristics (Ta = 0 ~ 70°C, Vpp = 5V+10%)
SYMBOL PARAMETER MIN. | TYP. | MAX. | UNIT | NOTES
70ns version . 50 70
Operating Current (Average) - ~
'ooo | TET, CE2, Address cycling: tae = trg min. 80ns versno.n 40 60 mA | 34
100ns version - 35 50
Standby Current
loost | GET = vy o CE2 = v, RFSH = Vi i T mA
Standby Current ;
Ibps2 CET = Vpp - 0.2V or CE2 = 0.2V, - 35 50 pA
RFSH = Vpp - 0.2V
Self Refresh Current (Average)
IDDF1 CE1l1 = VIH or CE2 = V“_, - - 1 mA
RFSH =V, _
Self Refresh Current (Average)
Ipprz | CE1.=Vpp-0.2V or CE2 = 0.2V, - 35 50 uA
RFSH = 0.2V
Auto Refresh Current (Average) _
Ibors | RESH cycling: tgg = tpc min - 2 mA
70ns version - 50 70
CE only Refresh Current (Average) - ~
'oDF4 | TEF, CE2, Address cydling: tag = thg min. |-oon version 40 | 60 | mA | 3
100ns version - 35 50
| Input Leakage Current _ _ +10
It} | oV < V| < Vpp, All other Inputs not under test = OV =
Output Leakage Current
IO(L) Output Disabled (CET = V) or CE2 = V) _or OE = V) or RW = V), e - +10 HA
Output High Level _ B
VOH IOH =-1.0 mA 24 v
Output Low Level
Voo | |g =2.1mA N e B

Note:  For Ippss and Ippry with CET = Vjy(CE2 = V"_) the specified limits are guaranteed under the condition CE2 = V| or CE2 = V|
(CET =V or CET = V).
For Ippsz and Ipprz with CET 2 Vpp - 0.2V (CE2 £ 0.2V), the specified limits are guaranteed under the condition CE2 > Vpp - 0.2V or CE2 £ 0.2V
(CE1 2 Vpp - 0.2V or CET <0.2V).

Capacitance* (Vpbp = 5V, Ta = 25°C, f = 1MHz2)

SYMBOL PARAMETER MIN. | MAX. UNIT
Cp Input Capacitance (A0 ~ A16) - 5
Ci> | Input Capacitance (CET, CE2, OE, R/W, RFSH) - 7 pF
Cio | Input/Output Capacitance - 7

*This parameter is periodically sampled and is not 100% tested.
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~ TC518128BPL/BFL/BFWL/BFTL-70V/80V/10V

Static RAM

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

| -70 -80 -10
SYMBOL PARAMETER UNIT | NOTES
MIN. | MAX. | MIN. | ‘MAX. | MIN. | MAX.
tre Random Read, Write Cycle Time 115 - 130 - 160 -
tamw | Read Modify Write Cycle Time 160 - 180 - 220 -
tce | CE Pulse Width 70 (10,000 80 |10,000{ 100 | 10,000 - 13
tp CE Precharge Time 35 - 40 - 50 -
tcea | CE Access Time - 70 - 80 - 100
toea | OE Access Time - 25 - 30 - 40
tcrz | CE to Outputin Low -Z 20 . 20 - 20 -
torz | OE to Output in Low -Z 0 - 0- - 0 -
twrz | Output Active from End of Write 0 - 0 - 0 -
tcuz | Chip Disable to Output in High-Z 0 20 0 20 0 25 9
tonz | OE Disable to Output in High-Z 0 20 0 20 0 25 9
twhz | Write Enable to Output in High-Z 0 25 0 25 ] 30 9
tops | OE Output Disable Setup Time 0 - 0 - 0 -
tops | OE Output Disable Hold Time 10 - 10 - 10 -
tres | Read Command Setup Time 0 - 0 - 0 -
tren | Read Command Hold Time 0 - 0 - 0 - ns
twp | Write Pulse Width 20 - 25 - 30 -
twen | Write Command Hold Time 35 10,000 40 10,000 50 10,000
tcwr | Write Command to CE Lead Time 20 |10,000| 25 |[10,000f 30 |10,000
tpsw | Data Setup Time from R/W 15 - 20 - 25 - 10
tpsc | Data Setup Time from CE 15 - 20 - 25 - 10
tonw | Data Hold Time from R/W 0 - 0 - 0 - 10
tpnc | Data Hold Time from CE 0 - 0 - 0 - 10
tasc | Address Setup Time 0 - 0 - 0 - 11
taHc | Address Hold Time 20 -~ 25 - 30 - 11
tauc | RFSH Command Hold Time 15 - 15 - 15 -
tec | Auto Refresh Cycle Time 115 - 130 - 160 -
trep | RFSH Delay Time from CE 35 - 40 - 50 -
teap | RFSH Pulse Width (Auto Refresh) 30 8,000 30 8,000 30 8,000 12
tep | RFSH Precharge Time 30 - 30 - 30 - 12
tras RFSH Pulse Width (Self Refresh) 8,000 - 8,000 - 8,000 - 12
trrs | CE Delay Time from RFSH (Self Refresh) 160 - "160 - 190 - 12 -
tree | Refresh Period (512 cycles, A0 ~ AB) - 8 - 8 - 8 ms
tr Transition Time (Rise and Fall) 3 50 3 50 3 50
tces | CE2 Low Setup Time 5 - 5 - -5 - ns 14
tcen | CE2 Low Hold Time 5 - 5 - 5 - 14
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Static RAM TC518128BPL/BFL/BFWL/BFTL-70V/80V/10V
3.0V Operation
DC Recommended Operating Conditions
SYMBOL PARAMETER MIN. TYP. MAX. UNIT | NOTES
Vpp | Power Supply Voltage 2.7 3.0 3.3 \"
Vi Input High Voltage Vpp - 0.2V - |Vpp+1.0V \ 2
ViL Input Low Voltage -0.5 - 0.2 \'
DC Characteristics (Ta = 0 ~ 70°C, Vpp = 3.0V+0.3V)
SYMBOL PARAMETER MIN. TYP. | MAX. | UNIT | NOTES
Operating Current (Average) _
Ibbo | TEF, CE2, Address cyciing: tag = trg min. 151 20 | mA |} 34
Ippsz | Standby Current - 15 25 pA
lpprz | Self Refresh Current (Average) - 15 25 HA
Auto Refresh Current (Average) _ _
IooFs | RFSH cycling: tr = teg min 2 | mA
CE only Refresh Current (Average) _
looFs | GET, CE2, Address cycling: tre =t min. 15 20 mA 8
Input Leakage Current _ _
L | 0V < Vi < Vpp, Al other Inputs not under test = 0V 0 | wA
Output Leakage Current _ _
'ow) | Output Disable, OV < Voyr < Vop 10 pA
, loy = -1mA 24 - —
Von | Output High Level \'
lon = -100pA Vpp-02V | - -
IOL =2.1mA - - 0.4
VoL | Output Low Level \
loL = 100pA - - 0.2

TOSHIBA AMERICA ELECTRONIC COMPONENTS, INC. D-71



TC518128BPL/BFL/BFWL/BFTL-70V/80V/10V Static RAM

AC Characteristics (Ta = 0 ~ 70°C, Vpp = 3.0V:0.3V) (Notes: 5, 6, 8)

SYMBOL PARAMETER MIN. | MAX. | UNIT | NOTES
trc | Random Read, Write Cycle Time 240 -
tamw | Read Modify Write Cycle Time 320 -
tce | CE Pulse Width 150 {10,000 13
tp | CE Precharge Time ' 80 -
tcea | CE Access Time - 150
toea | OE Access Time - 80
tcz | CE to Outputin Low -Z ' 20 -
torz | OE to Output in Low -Z 5 -
twiz | Output Active from End of Write 5 -
tocHz | Chip Disable to Output in High-Z 0 30 9
tonz | OE Disable to Output in High-Z 0 30 9
twHz | Write Enable to Output in High-Z 0 40 9
tops | OE Output Disable Setup Time 0 -
topH | OE Output Disable Hold Time 10 -
trcs | Read Command Setup Time 0 -
tach | Read Command Hold Time 0 - ns
twp | Write Pulse Width 35 -
twen | Write Command Hold Time 70 | 10,000
towL | Write Command to CE Lead Time 35 10,000
tpsw | Data Setup Time from R/W 30 - 10
tpsc | Data Setup Time from CE 30 - 10
topyw | Data Hold Time from R/W 0 - 10
tpnc | Data Hold Time from CE 0 - 10
tasc | Address Setup Time 0 - 1
tanc | Address Hold Time 35 - 1
trie | RFSH Command Hold Time 15 -
tec | Auto Refresh Cycle Time 240 -
tgep | RFSH Delay Time from CE 80 -
teap | RFSH Pulse Width (Auto Refresh) 50 | 8,000 12
trp | RFSH Precharge Time 50 - 12
tras | RFSH Pulse Width (Self Refresh) 8,000 - 12
trrs | CE Delay Time from RFSH (Self Refresh) | 300 - 12
trer | Refresh Period (512 cycles, AO ~ A8) - 8 ms
tr Transition Time (Rise and Fall) 3 50
tces | CE2 Low Setup Time ' 10 - ns | 14
tcen | CE2 Low Hold Time 10 - 14

Timing Reference Levels:
Input Reference Levels:  1.5V/1.5V
QOutput Reference Levels: 1.5V/1.5V
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Static RAM TC518128BPL/BFL/BFWL/BFTL-70V/80V/10V

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

2) Alll voltages are referenced to GND.

3) Ippo and Ippg4 depend on the cycle time.

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

5) An initial pause of 100us with high CET orlow CE2 is required after power-up before proper device operation is achieved.
6) AC measurements assume ty = 5ns.

7) Timing reference levels

Input Levels P Vy=26V 2.6v fe

Input Reference Levels D V=24V
V=08V  OUTPUT 2.2

Output Reference Levels : Vop=2.2V INPUT REFERENCE  OUTPUT REFERENCE
VoL = 0.8V LEVEL LEVEL

8) Measured with a load equivalent to 1 TTL load and 100pF.

9) tonz, torz, twiz 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 RAW or CET rising edge (CE2 falling edge). Therefore, the input
data must be valid during the setup time (tpsw or thsc) @and hold time (tow or tope)-

11) All address inputs are latched at the faling edge of CE1 (rising edge of CE2). Therefore, all the address inputs must be valid
during tagc and tanc.

12) The two refresh operations, auto refresh and self refresh, are defined by the RFSH pulse width under the condition
CEl1= V|H orCE2 = V"_.

Auto refresh : RFSH puise width < tpap (max.)
Self refresh  : RFSH puise width 2 tpag (Min.)

The timing parameter tgrg must be met for proper device operation under the following conditions:
o after self refresh
e if RFSH = “L" after power-up
13) The timings, tcg (Min.) and tog (Max.) must be met for proper device operation.

ViH o —\ Vin
(<3} Vi — T, TET W= — 3

VIH - Vm — —#:
2y = 7; j& ey, =

14) The timings, tceg (Min.) and gy (Min.) must be met when using CET and CE2 as shown below.

1]

Vv e
Vi ey T H -
< SV X T v
VIH p— \- Vm — P—-
CE2 vy — CE2  y, = ,
taas ten
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TC518128BPL/BFL/BFWL/BFTL-70V/80V/10V

Static RAM

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

SYMBOL PARAMETER MIN. | TYP. MAX. UNIT
Vpy | Data Retention Supply Voltage 2.7 - 5.5 \
: Vph = 3.0V - 15 25
Ipprz | Self Refresh Current pA
Vpy = 5.5V - 35 50
tr Recovery Time 5 - - ms
Voo
4.5v —--—---—_X_-——————-—_— _____ _._/{—....__—__..-
VOH mcomemoemsme - - — [,
Vop on
GND
DATA RETENTION MODE
v tRep (SELF REFRESH) teps
H
RFSH Ons min. tR
$0.2V
GND
’ .L ZVpp - 0.2V / ~
— V|u--—-—-——— -— - e wm ew m e
CE1
ViL
GND
CE2 2 Vpp - 0.2V or CE2 S 0.2V
or
Vin [_—
CE2 Vil o e o e o o - - ——
t s0.2v
GND
CET 2 Vpp - 0.2V or TET S 0.2V
Notes: OE, R/W, AO ~ A16 =V or V).

Ibpr+1 is applicable when RFSH = V). (max.), Cl
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E1 =V (min.), CE2 = V||_ (max.).
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Static RAM TC518128BPL/BFL/BFWL/BFTL-70V/80V/10V

Timing Waveforms
Read Cycle
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Vit — fcea > towz

‘_EEA_—;‘ - ,!
-~ DATA-OUT —
UO1~108 0| - e 4
RHC & > 1
le—> FP
RS 1o ple oz > !: | tre0
Vin = R P 3
RRF . _ Sle———\ \

Write Cycle 1 (OE Fixed High)

ta : N
e

w N i ~
e T\ a N /

tasc I < tAHC >
w8 00008~ X

L] N «——|toon
V|u -_— 3 tWCH -
OF Vi — ; < > \
< towq >
Vig = < twe o FF
AW v — \.; ,{
tosw ||, touw
tosc < > ¢ AN | tonc
" { oatanw » h Y
V01~1/08 Vit — p 2 P4
t
tes 4 |1, | tauc FP+~ >l tasp
<> »> 4—>

Vi ~— t b 7 a\
L1391 ot
ViL — j '\ /
V7] HorlL
Note: The device can be operated by cycling CET (or CE2) only provided that CE2 (or CET) is connected to Vyy (or V).
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TC518128BPL/BFL/BFWL/BFTL-70V/80V/10V

Static RAM

Write Cycle 2 (OE Clocked)

tre

e

iz
i X

\d

Viy =
Vi —

Viy —

1psc

'—iN

/101~108

Vit -

oz o,

Ry
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o]

tre

tce

/

—

N

Kz

towL
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>
2

4

ters,

twhHz

N -

I3

tep

x

<

AN

V4 :Horl

Note: The device can be operated by cycling CET (or CE2) only provided that CE2 (or CET) is connected to Vi (or V).
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Static RAM TC518128BPL/BFL/BFWL/BFTL-70V/80V/10V

Read Modify Write Cycle

trmw
e =

o T .
ce2 z:r :__-\t A - : N\ /—

>

o N / |
tacs -
w T =y
tosw }onw;
Vi —
LA - o T DATA IN
VO1~108 T ] fe—toea touz
Lour Vor_ , &L% DATA - OUT )——‘%—
trrs < ;“t_micu :I ” |
RFSH z:f _ /" tep N\
CE Only Refresh
tre
w7\ - '
@u N\ \
lasC  Je AHC
a0~ as W W Avoress '/////////////////////////////////
, os . < ou;
wuw_/f S —
TP S
W/ *\____
Vo1~108 z::: OPEN .
teRs - Jtame, | e
R e I —a A N
Note : A9 ~ A16 = Vi or V. :HorL

Note: The device can be operated by cycling CET {or CE2) only provided that CE2 (or CE1) is connected to Vi (or V).
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TC518128BPL/BFL/BFWL/BFTL-70V/80V/10V Static RAM

Auto Refresh

Vin—

(<4)

V™

Vin

CE2

Vi
CE2
Vv

RFSH
ViL—

v
vo1~uo8 ' M-
VoL~

Note : O, R/W, AO ~ A16 =V or

H_
¥01~v08

oL—

Note : O, RW, A0 ~ A16 =V or Vy_
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Static RAM TC518128BPL/BFL/BFWL/BFTL-70V/80V/10V

lppe2 Vpp Characteristics

(pA) 0
Typ. Ta= 25°C
100 I~
so-
0 1 | i 1
2 3 4 5 6 (V)
Vbbp
Ipnez Temp. Characteristics
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TC518128BPL/BFL/BFWL/BFTL-70V/80V/10V Static RAM

Battery Backup Application Example

25A1015

Voo o

2o
3.9v

*1: Ceramic condenser
*2: Tantalum condenser

-

AAA

(A large bypass condenser is preferable to absorb noise when the power supply is switched.)

L Di
10000 =
3 Voo p
5000 Systemy _ -
Nied == = =
X3 i - % System
36V - -
25C1815 -
GND
777 ’L 77

2
104F
~ &T4F

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-70/80/10
TC518128CPL/CSPL/CFL/CFWL/CFTL-70L/80L/10L

SILICON GATE CMOS PRELIMINARY

131,072 WORD x 8 BIT CMOS PSEUDO STATIC RAM

Description
The TC518128C is a 1M bit high speed CMOS pseudo static RAM organized as 131,072 words by 8 bits. The TC518128C utilizes
aone 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 1M 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 RFSHE 1 hEY) g V°§
- A16§2 31 P A
¢ Fast access time A“E 3 30 g CE2
i A1244 29 4 R/W
TC518128C Family “‘é p 2; gAgg 1
E . . A64 6 278 Al
70 80 10 ASE 7 %6 3“1 ‘
tcea CE Access Time 70ns 80ns 100ns Aags 5P Al
toea OE Access Time 25ns 30ns 40ns :gg ?0 %; g gp 16
- Aairgn 22P CE1  TCS518128CFTL(Forward)
tgc Cycle Time 115ns 130ns 160ns a0d12 21 b vos
Power Dissipation 385mW | 330mW | 275mW 101G13 20 R 107
1002A (L version) vo3d 15 I
WA (L version 1034 1s 1
Self Refresh Current 50uA (LL version) envod s 17 B vos
¢ Auto refresh is supported by an internal refresh address TCS18128CPL/CFL/CSPL/CFWL
counter
» Self refresh is supported by an internal timer Pin Names
¢ Inputs and outputs TTL compatible A0 ~ A16 Address Inputs
¢ Refresh: 512 refresh cycles/8ms R/W Read/Write Control Input
¢ Auto refresh power down feature OF Output Enable Input
e Pin compatible: 1M SRAM (JEDEC) BESH Refresh Input
) PaTC(I;?; 28CPL DIP32-P-600 CET, CE2 Chip Enable Inputs
- TC518128CFL . SOP32-P-450 /01 ~ 1/O8 Data Inputs/Outputs
- TC518128CSPL : DIP32-P-300 Vbp Power
- TC518128CFWL : SOP32-P-525 GND Ground
- TC518128CFTL : TSOP32-P-0820
(TSOP)
PIN NO. 1 2 3 4 5 6 7 8 9 10 i 12 13 14 15 16

PINNAME | Ay | Ag | Ag | Ajg | RW [ CE2 | Ag | Vpp |RFSH| A | As | Az | A7 | A | As | A
PINNO. | 17 | 18 | 19 [ 20 | 21 | 22 | 23 | 24 | 25 | 26 | 27 | 28 | 20 | 30 | 31 | a2
PINNAME | A; | A, | Ay | Ay |01 [ 02 | 103 [ GND | 1104 | vos | oe | 107 | Vo8 | TET | A | OF
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TC518128CPL/CSPL/CFL/CFWL/CFTL-70/80/10
TC518128CPL/CSPL/CFL/CFWL/CFTL-70L/80L/10L Static RAM

Block Diagram

Voo GND

» N
i i : 8 COLUMN g
Se— | DECODER 58 c;—
A16-9 [8) ADDRESS |8 I SENSE AMP. |4 ___|= =
BUFFER (8) q VO GATE N AHq i |
L
oot || 52] | Lo
ROW Nee |,
AB-0 E> ADDRESS ) 'é‘ == = -] 1108
w ARRAY @
512
2 |7:%| s12x256x8 3= b
REFRESH NS L <
COUNTER(9) P === 8 J<>
F - L—/ Q0 juge—
s - ]
CETo> cLock =l L REFRESH P> |REFResH| 1
csz‘»J GENERATOR S| CONTROLLER [ TIMER
RESH o—
o o 14
o)
Operating Mode
MODE PIN\| @ | ce2 | OF | RW | RFSH | AO-A16 | 1/01-~8
Read L H L H * v* ouT
Write L H * L * v* IN
CE only Refresh L H H H * v* HZ
Auto/Self Refresh H * * * L * HZ
Auto/Self Refresh * L * * L * HZ
Standby H * * * H * HZ
Standby . L . * H . HZ

H = High level input (Vj)
L =Low level input (V)
A

V* = At the falling edge of CE1 (CE2 = H) or the rising edge of CE2 (CET = 1), 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 \
Vout | Output Voltage -1.0~7.0 \"
Vo Power Supply Voltage -1.0~7.0 \
Topr .} Operating Temperature 0~70 °C ]
Tstrg | Storage Temperature -55 ~150 °C
TsoLper | Soldering Temperature ¢ Time 260+10 °Cesec
Pp Power Dissipation 600 mwW
loytr | Short Circuit Output Current 50 mA
D-82
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TC518128CPL/CSPL/CFL/CFWL/CFTL-70/80/10
Static RAM TC518128CPL/CSPL/CFL/CFWL/CFTL-70L/80L/10L

DC Recommended Operating Conditions

SYMBOL PARAMETER MIN. | TYP. MAX. UNIT | NOTES
Vpp | Power Supply Voltage 4.5 5.0 5.5 \"
Vi Input High Voltage 2.4 - | Vpp+1.0 Vv 2
ViL Input Low Voltage -1.0 - 0.8 \
DC Characteristics (Ta = 0 ~ 70°C, Vpp = 5V+10%)
SYMBOL ‘ PARAMETER MIN. | TYP. | MAX. | UNIT | NOTES
70ns version - 50 70
Operating Current (Average) - —
oo | T, CE2, Address cycling: tac = tg min. 80ns version 40 60 mA | 34
100ns version - 35 50
I Standby Current _ _ 1 mA
DDSt | TET =V or CE2=V, RFSH=Vy
Standby Current L version - 50 100 HA
Ippsz | CET = Vpp - 0.2V or CE2 = 0.2V, :
RFSH = Vpp - 0.2V LL version - 35 50 pA
Self Refresh Current (Average)
'DDF1 CE1 = VIH or CE2 = VlL‘ - - 1 mA
RFSH=V,_
Self Refresh Current (Average) L version - 50 100 HA
IDDFZ CE = VDD -0.2VorCE2 = 0.2V, .
RFSH = 0.2v LL version - 35 50 pA
I Auto Refresh Current (Average) _ _ 2 mA
DDF3 | RFSH cycling: teg = teg min ;
70ns version - 50 70
CE only Refresh Current (Average) - —
looFs | TET, CE2, Address cycling: ta = trg min. | SonS Version 40 | 60 ) mA | 3
. 100ns version - 35 50
I Input Leakage Current _ _ £10
L) | 0V < Vyy € Vpp, All other Inputs not under test = 0V -
Output Leakage Current .
IO(L) Output Disabled (CE1 =Vyyor CE2 =V, or OE = Vi or RW = V), - - +10
OV < Vour < Vop
Output High Level _ _
Vor |10, =-1ma 24 v
Output Low Level
Vou | ig =2.1mA ‘ B 04 v
Note:  For Ippsy and Ipprq with CET =V (CE2 = V), the specified limits are guaranteed under the condition CE2 =V, or GE2 = V)

(CET =Vjy or CET = V).

For Ippsz and Ippra with CET 2 Vpp - 0.2V (CE2 < 0.2V), the specified limits are guaranteed under the condition CE2 2 Vpp - 0.2V or CE2 < 0.2V

(CET 2 Vpp - 0.2V or CET £ 0.2V).

Capacitance* (Vpp = 5V, Ta = 25°C, f = 1MH2)

SYMBOL PARAMETER MIN. | MAX. | UNIT
Cyy Input Capacitance (AO ~ A16) -
Ciz | Input Capacitance (CET, CE2, OE, R/W, RFSH) - pF
Cio | Input/Output Capacitance -

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

PRELIMINARY
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TC518128CPL/CSPL/CFL/CFWL/CFTL-70/80/10
TC518128CPL/CSPL/CFL/CFWL/CFTL-70L/80L/10L. Static RAM

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

-70 -80 -10 -
SYMBOL PARAMETER UNIT | NOTES
MIN. | MAX. | MIN. | MAX. | MIN. | MAX.
tre Random Read, Write Cycle Time 115 - 130 - 160 -
trmw | Read Modify Write Cycle Time 160 - 180 - 220 -
tce CE Pulse Width 70 10,000 80 10,000 | 100 | 10,000 13
tp CE Precharge Time 35 - 40 - 50 -
tcea | CE Access Time - 70 - ' 80 - 100
toea | OE Access Time - 25 - 30 - 40
tcrz | CE to Output in Low -Z 20 - 20 - 20 -
torz | OF to Output in Low -Z 0 = 0 - 0 -
twiz | Output Active from End of Write 0 - 0 - 0 -
tcHz | Chip Disable to Output in High-Z 0 20 0 20 0 25 9
tonz | OE Disable to Output in High-Z 0 20 0 20 0 25 9
twnz | Write Enable to Output in High-Z 0 25 0 25 0 30 9
tops | OE Output Disable Setup Time 0 - 0 - 0 -
topn | OE Output Disable Hold Time 10 - 10 - 10 -
trcs | Bead Command Setup Time 0 - 0 - 0 -
trey | Read Command Hold Time 0 - 0] - 0 - ns
twp | Write Pulse Width 20 - 25 - 30 -
twen | Write Command Hold Time 35 10,000 | 40 10,000 | 50 10,000
towL | Write Command to CE Lead Time 20 (10,000 25 (10,000 30 |10,000
tosw | Data Setup Time from R/W 15 - 20 - 25 - 10
tpsc | Data Setup Time from CE 15 - 20 - 25 - - 10
tonw | Data Hold Time from R/W 0 - 0 - 0 - 10
tpHe | Data Hold Time from CE 0 - 0 - 0 - 10
tasc | Address Setup Time 0 - 0] - 0 - 1
tanc | Address Hold Time 20 - 25 - 30 - 1
truc | RFSH Command Hold Time 15 - 15 - 15 -
trc Auto Refresh Cycle Time 115 - 130 - 160 -
trrp | BFSH Delay Time from CE 3 | - 40 - 50 -
trap | RFSH Pulse Width (Auto Refresh) 30 8,000 30 8,000 | 30 | 8,000 12
tep | RFSH Precharge Time 30 - 30 - | 30 - 12
tras | RFSH Pulse Width (Self Refresh) 8,000 - 8,000 - 8,000 - 12"
trrs | CE Delay Time from RFSH (Self Refresh) 160 - 160 - 190 - 12
trer | Refresh Period (512 cycles, AO ~ A8) - 8 8 - 8 ms
tr Transition Time (Rise and Fall) 3 50 3 50 3 50 ns
tces | CE2 Low Setup Time 5 - 5 - 5 - ns 14
tcen | CE2 Low Hold Time 5 - 5 - 5 - ns 14
D-84 PRELIMINARY
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TC518128CPL/CSPL/CFL/CFWL/CFTL-70/80/10
Static RAM TC518128CPL/CSPL/CFL/CFWL/CFTL-70L/80L/10L

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) Ippo @and Ippeg depend on the cycle time.

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

5) An initial pause of 100us with high CET or low CE2 is required after power-up before proper device operation is achieved.
6) AC measurements assume tr = 5ns.

7) Timing reference levels .

2.6V
Input Levels V=26V INPUT 2.4V
V||_ =06V 0.6v 0.8Y
Input Reference Levels D V=24V v
v oav OUTPUT Caay
Output Reference Levels L Voy =22V INPUT REFERENCE  OUTPUT REFERENCE
vl Zosy LEVEL LEVEL

8) Measured with a load equivalent to 1 TTL load and 100pF.

9) teHz, tonz: twiz 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 CE1 rising edge (CE2 falling edge). Therefore, the
input data must be valid during the setup time (tpgw or tpge) and hold time (tppw OF tpHe)-

11) Al address inputs are latched at the falling edge of CET (rising edge of CE2). Therefore, all the address inputs must be
valid during tagc and taqc.

12) The two refresh operations, auto refresh and self refresh, are defined by the RFSH puise width under the condition
CEt = V'H or CE2 = V||_.

Auto refresh - : RFSH pulse width < tpap (Mmax.)
Self refresh  : RFSH pulse width = tpag (min.)

The timing parameter trrg Must be met for proper device operation under the following conditions:
o after self refresh
® if RFSH = “L” after power-up

13) The timings, tcg (Min.) and tog (max.) must be met for proper device operation.

Vin } Vin
TET Vi — TET Vi — 3

‘ v ey
V, —— H —
2y = B2y, =

14) The timings, tces (Min.) and togy (Min.) must be met when using CET and CE2 as shown below.

V
Viy - —— M — c
T v, = N TT oy - __A
ViH ViH —
ce2 y, = b 2y, = y/
— e
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TC518128CPL/CSPL/CFL/CFWL/CFTL-70/80/10
TC518128CPL/CSPL/CFL/CFWL/CFTL-70L/80L/10L Static RAM

Timing Waveforms

Read Cycle

tac.
tCE - — P>

N4 \ 1/ N
- | . . ' ) S Y

-t w0

A 4

fa)
m
~N
<<
- X
j
LN

R
7l

w ol N /
tacs |, —s tRCH
W z:: :_____/-ﬁ tcea > ) tomz - ‘}Hz—_—.
e——— 1058 B P
D
VO1~/08 y  _* o oz R DATA-OUT D m—
teRs |, . AH—’ toz ; v L “tﬂ’: tRe0
N, X
Write Cycle 1 (OE Fixed High)
tac J
v =
@ gD N ' N\
ce2 x::' _ \ A N /
1, e—p] e tAHC >
S =,
oos e ] tooH -
ot z:,: : _——/-4 ) - twen — . : -\\_—-_—
Wy X - A
tosc [ tosw | | fonw 1 ] towe
vo1~v0s z:: E { oaam )} :E
teRs > e tRHC Y g < ; trrD
RFSH \\2: : /': tep ) '\ / ] ‘\

V4 :Hor L

Note: The device can be operated by cycling CET (or CE2) only provided that CE2 {or CE1) is connected to Vi (or V).
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TC518128CPL/CSPL/CFL/CFWL/CFTL-70/80/10
Static RAM TC518128CPL/CSPL/CFL/CFWL/CFTL-70L/80L/10L

Write Cycle 2 (OE Clocked)

tre

e rs

N

)

"o

N L

tanc

oonss M i

Vin = ¥ 3
O ViL — / \
< tewt 5
tres l . twew A > >
Vin = /r \ twe /»‘
V|L _— b
< o )
tpsw DH | loHe
Vin — +# -
DATA-IN
N v, = oK : P4
1¥O1~1/08 ez, letonz W2 twig 5
L Vou
ouT o
PRI PR | tep
Vig = =7 1 X 7
RESH < id .
ViL — / < \
Write Cycle 3 (OE Fixed Low)

Viu — < »
e 7N /
CE2 z::‘: : Z

1,

tre N

Ny

teg

N

| /

tanc

20~ A16 voosess
o gy
trcs ' wen e tom >
e
W / N
tM‘ Ton R _tonc |
N z::‘ E N — {oatan >
RSy [ tauc ) RED | __tep

RESH ' _ fe—e N / \

tHorlL

Note: The device can be operated by cycling CE1 (or CE2) only provided that CE2 (or CE1) is connected to Vi (or V).
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TC518128CPL/CSPL/CFL/CFWL/CFTL-70/80/10
TC518128CPL/CSPL/CFL/CFWL/CFTL-70L/80L/10L Static RAM

Read Modify Write Cycle

tRmwW
tce

w T N i
@ v \___# N
w-ns v 0 s O

<t

A
LA N /-
Vin = = = \*ﬁf—, '
Wi/ » i’
tosw 4__%;&,-’ N
|—IN \\:::' : - =y twH ;,DATA”N -} >
101~1/08 ‘ i — toga | | tonz ) l‘tw_l.z’
Lour xgr: %{ DATA - OUT
. , . ) tems L m-lC‘cLz ;! ~ ':- > :—::_E_
RFsH V:l: - / e :\ / \
CE Only Refresh
wmwl /N . ¢ R
cE2 sz - \ / i . \_‘ %
s Z00 s K
g =L DU LTI
ww T | —_x
e e ‘ - ",
g A \_____
VO1~108 xz:‘: ‘ : » OPEN .
: ters e truc » < : FP: tRED
v ey — K
Note : A9 ~ A16 = Vi of Vi P HorL

Note: The device can be operated by cycling CET (or CE2) only provided that CE2 (or CE1) is connected to Vi (or Vi).
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TC518128CPL/CSPL/CFL/CFWL/CFTL-70/80/10
Static RAM TC518128CPL/CSPL/CFL/CFWL/CFTL-70L/80L/10L

Auto Refresh

teen )\ teap tep PELTLENN e [
Vino —~r—\L L '3
Vi— / :t > \_‘ J \
3

V,
vo1~vo8 H—
VoL—

OPEN

Note : OF, RW, A ~ A16 =V or Vy_ O Hor L

Self Refresh

. tRFD 3 tras | L _teRs .
Vin_. 7
FH — \__
o s‘. !

VoH_.
vo1~1/08 v OPEN

L—

Note : OF, R/W, A0 ~ A16 =V} or V) 2 HorL
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TOSHIBA

TC518129AP/ASP/AF/AFW-80/10/12
TC518129APL/ASPL/AFL/AFWI-80/10/12
TC518129AFT1-80/10/12

SILICON GATE CMOS
131,072 WORD x 8 BIT CMOS PSEUDO STATIC RAM

Description

The TC518129A is a 1M 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 R/W 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 Pin Connection (Top View)
¢ Organization: 131,072 words x 8 bits ~
* S RFSHQ1 32V
Single 5V power supply aved2 1) ‘3% )
* Fast access time AME 3 38 g Sw |
4
TC518129A Family A2de 8Ba13
A646 27D A8
-80 -10 -12 Asg7 26 P A9 TC518129AFTL (Forward )
- Aags 2SPAlY
tcea CE Access Time 80ns 100ns 120ns A’E 9 28 g OE
toea OE Access Time 35ns 40ns 50ns ﬁf d :? 2 b é—éo
trc Cycle Time 130ns 160ns 190ns IIS?E }; %A g %g
Power Dissipation 385mwW 330mwW 275mw 1029 14 19 ::; voé
Self Refresh Current 1mA/200pA (L version) gsgﬁ }z }g %2

o Auto refresh is supported by an intemal refresh address counter
¢ Self refresh is supported by an internal timer
® |nputs and outputs TTL compatible

TCS18129APL/AFL/ASPL/ AFWL

¢ Refresh: 512 refresh cycles/8ms Pin Names
 Auto refresh power down feature A0 ~A16 | Address Inputs
¢ Package RW Read/Write Control Input
- TC518120AP/APL  : DIP32-P-600 OE Output Enable Input
- TC518129AF/AFL : SOP32-P-450 RFSH Refresh Input
- TC518129ASP/ASPL  : DIP32-P-300 o Chip Enable Inpt
- TC518129AFW/AFWL : SOP32-P-525 cs Chio Select |
- TC518120AFTL : TSOP32-P-0820 I Select Input
1101 ~ /O8 Data Inputs/Outputs
Vbp Power
GND Ground
(TSOP) .
PIN NO. 1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16

PINNAME | Ay | Ag | Ag | Az | RW | CS | Az | Vpp |RFSH| A | As | Az | A7 | Ag | As | As
PINNO. | 17 | 18 | 19 | 20 | 21 | 22 | 23 | 24 | 25 | 26 | 27 | 28 | 29 | 30 | 31 | 32
PINNAME | A | A, | Ay [ Ag | VO1 [ 1102 | vO3 [ GND | 1104 | o5 | vos | 107 | w08 | TE | Ay, | OF
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TC518129AP/ASP/AF/AFW-80/10/12
TC518129APL/ASPL/AFL/AFWL/AFTL-80/10/12 Static RAM

Block Diagram

v GND A
3""’ % 8 COLUMN =
oM e | ~| DECODER sEia
A169 [8) ADDRESS |2 SENSE AMP. |-
BUFFER (8) [ 0 GATE N§ it |
082568 0t <5 1101
}M oa ‘
ROW Ne | o Ti/08
A8-0 E> ADDRESS 2 § == = ‘o
BUFFER(9) 14 IS | i | memoRy 2
w ARRAY ®
512 2
L[S |7:7| sr2xasexs da b
REFRESH |3 | NRE
COUNTER(9) e =E 8 J<5
T — /|83
p 4
CEo> cLock =l L REFRESH > REFRESH
¢so> GENERATOR | CONTROLLER [<{TIMER
RFSH o—rof
o o1
wo—q )
Operating Mode
PIN| — = S
MODE CE (= OE RW RFSH | AO~A16 | 1/01~8
Read L H L H * v* ouT
Write L H * L v* IN
CE only Refresh L H H H * v* HZ
CS Standby L L * * * * HZ
Auto/Self Refresh H * * * L * HZ
Standby H * * * H * HZ

H = High level input (Vi)
L =Low levelinput (V)
=VigorViL
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 \'
Vpp | Power Supply Voltage -1.0~7.0 \
Topr | Operating Temperature 0~70 °C ;
Tstrg | Storage Temperature -65 ~ 150 °C
TsoLper | Soldering Temperature « Time 26010 °C « sec
Pp Power Dissipation 600 mwW
loyr | Short Circuit Output Current 50 mA
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TC518129AP/ASP/AF/AFW-80/10/12
Static RAM TC518129APL/ASPL/AFL/AFWL/AFTL-80/10/12

DC Recommended Operating Conditions

SYMBOL PARAMETER - MIN. | TYP. MAX. UNIT | NOTES
Voo | Power Supply Voltage 45 5.0 55 v
ViH Input High Voltage 2.4 - Vpp + 1.0 \Y 2
ViL Input Low Voltage -1.0 - 0.8 V'
DC Characteristics (Ta = 0 ~ 70°C, Vpp = 5V+10%)
SYMBOL PARAMETER MIN. | TYP. | MAX. | UNIT | NOTES
80ns version - 50 70
Operating Current (Average) - ~
lobo | TE Address cycling: tre = tge min. 100ns version 40 60 mA | 34
120ns version - 35 50
| Standby Current Normal version - - 2 mA
DbS1 1 TE = Vi, RFSH = Viy L version - -
Standby Current Normal version - - 1 mA
| CE =Vpp- 0.2V,
pos2 RFSH - ?/DD -0.2v L version - 100 | 200 | pA
Self Refresh Current (Average) Normal version - - 2
| CE =V, mA
DOF BESH ;HV"_ L version - - 1
Self Refresh Current (Average) Normal version - - 1 mA
| CE =Vpp-0.2V,
pOF2 RFSH 3%_2\/ L version - 100 200 HA
| Auto Refresh Current (Average) _ _ > mA
BDF3 | RFSH cycling: tec = trg min
cE 80ns version - 50 70
only Refresh Current (Average) - _
'obFs | TE, Address cycling: trc = tae min. 100ns version 40 60 | mA 3
: 120ns version - 35 50
I Input Leakage Current _ _ +10
L) 1 oV < vy < Vpp, All other Inputs not under test = OV -
Output Leakage Current
lowy | Output Disabled (CE = Vy or OE = V) or RIW = V), - - +10
OV < Vour £ Vpp
Output High Level
Vo lop = -5mA 2.4 - - Vv
Output Low Level
Vou | o = 4.2mA - | - 0.4 v
Capacitance* (Vpp = 5V, Ta = 25°C, f = 1MHz)
SYMBOL PARAMETER MIN. | MAX. | UNIT
Cyy Input Capacitance (AO ~ A16) -
Ciz | Input Capacitance (CE, CS, OE, R/W, RFSH) - 7 pF
Cio Input/Output Capacitance - 7

*This parameter is periodically sampled and is not 100% tested.
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TC518129AP/ASP/AF/AFW-80/10/12
TC518129APL/ASPL/AFL/AFWL/AFTL-80/10/12

Static RAM

AC Characteristics (Ta = 0 ~ 70°C, Vpp = 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 -
tamw | Read Modify Write Cycle Time 195 - 235 - 280 -

tce CE Pulse Width 80 10,000 100 |10,000( 120 {10,000

tp | CE Precharge Time 40 - 50 - 60 -
tcea | CE Access Time - 80 - 100 - 120
toea | OF Access Time - 35 - 40 - 50
tcrz | CE to Output in Low -Z 30 - 30 - 30 -
to.z | OF to Output in Low -Z 0 - 0 - 0 -
twiz | Output Active from End of Write 0 - 0 - 0 -
teuz | Chip Disable to Output in High-Z 0 25 0 30 0 35 9
tonz | OE Disable to Output in High-Z 0 25 0 30 0 35 9
twhz | Write Enable to Output in High-Z 0 25 0 30 0 35 9
tops | OF Output Disable Setup Time 0 - 0 - 0 -
topn | OF Output Disable Hold Time 10 - 10 - 10 -
trcs | Read Command Setup Time 0 - 0 - 0 -
taecy | Read Command Hold Time 0 - 0 - 0 -
tcss | Chip Select Setup Time 0 - 0 - 0 - ns
tcsy | Chip Select Hold Time 20 - 25 - 30 -

twp | Write Pulse Width 60 - 70 - 85 -
twen | Write Command Hold Time 60 10,000 70 10,000 85 10,000
tcwL | Write Command to CE Lead Time 60 |10,000| 70 |10,000| 85 |[10,000
tpsw | Data Setup Time from R/W 30 - 35 - 45 - 10
tpsc | Data Setup Time from CE 30 - 35 - 45 - 10
tonw | Data Hold Time from R/'W 0 - 0 - 0 - 10
toHc | Data Hold Time from CE 0 - 0 - 0 - 10
tasc | Address Setup Time 0 - 0 - 0 - 1
tanc | Address Hold Time 20 - 25 - 30 - 1
tauc | RFSH Command Hold Time 15 - 15 - 15 -

tec | Auto Refresh Cycle Time 130 - 160 - 190 -
trrp | RFSH Delay Time from CE 40 - 50 - 60 -
teap | RFSH Pulse Width (Auto Refresh) 30 | 8000 30 8,000 30 8,000 12
tep | RFSH Precharge Time 30 - 30 - 30 - 12
tras | RFSH Pulse Width (Self Refresh) 8,000 - 8,000 - 8,000 - 12
trrs | CE Delay Time from RFSH (Self Refresh) | 160 - 190 - 225 - 12
taer | Refresh Period (512 cycles, A0 ~ A8) - 8 - 8 - 8 ms

tr Transition Time (Rise and Fall) 3 50 3 50 3 50 ns
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TC518129AP/ASP/AF/AFW-80/10/12
Static RAM TC518129APL/ASPL/AFL/AFWL/AFTL-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) Ippo and Ippg4 depend on the cycle time.

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

5) An initial pause of 100us with high CE is required after power-up before proper device operation is achieved.
6) AC measurements assume tr = 5ns.

7) Timing reference levels

. 1
Input Levels Vy=26V 26V 2.4V
V) =06V INPUT 0.6v A8y
Input Reference Levels D V=24V ]
v =08v  OUTPUT 03y
Output Reference Levels gy = 2.2V INPUT REFERENCE  OUTPUT REFERENCE

VoL = 0.8V LEVEL LEVEL

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

9) tonz, tomHzs 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 RW or CE rising edge. Therefore, the input data must
be valid during the setup time (tpgw O tpsc) and hold time (tpyy o toie)-

11) All address inputs are latched at the falling edge of CE. Therefore, all the address inputs must be valid during tagc and taqc.
12) The two refresh operations, auto refresh and self refresh, are defined by the RFSH pulse width under the condition CE = V.

Auto refresh : RFSH pulse width < tpap (Max.)
Self refresh  : RFSH pulse width > tgag (min.)

The timing parameter trrg must be met for proper device operation under the following conditions:
* after self refresh
o if RFSH = “L" after power-up
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TC518129AP/ASP/AF/AFW-80/10/12

TC518129APL/ASPL/AFL/AFWL/AFTL-80/10/12 Static RAM

Timing Waveforms
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TC518129AP/ASP/AF/AFW-80/10/12

TC518129APL/ASPL/AFL/AFWL/AFTL-80/10/12

Write Cycle 2 (OE Clocked)
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TC518129AP/ASP/AF/AFW-80/10/12

TC518129APL/ASPL/AFL/AFWL/AFTL-80/10/12 Static RAM

Read Modify Write Cycle
tRMW N
V — " ‘CE
¢4 Vip —

>
Vin
cs Vo

PR ]

t . tanc o~
Ve m
A0~ A16 v:': ADDRESS

N,

% - N A —
LA T \L =
o DHW-J L—.

Lour :Z - — ] ‘&“@f DATA-OUT’

S, " N,

T - =

T | W/////////////%/////

o5, PTTIR

= x:: :__x_sm" > | <"°*:

o Y Vi N
VO1~O8 o _’ - e .OPEN : }”; —

= N AL

TOSHIBA AMERICA ELECTRONIC COMPONENTS, INC.



TC518129AP/ASP/AF/AFW-80/10/12
Static RAM TC518129APL/ASPL/AFL/AFWL/AFTL-80/10/12

Auto Refresh
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TOSHIBA

SILICON GATE CMOS

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

TC518129AFT1-80LV/10LV/121LV

131,072 WORD x 8 BIT CMOS PSEUDO STATIC RAM

Description

The TC518129A-LV is a 1M 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 (RFSH

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 R/W 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

Pin Connection (Top View)

RFsH 1 b Voo
e | ow voltage operation: 3.135V ~ 5.5V Aa160 2 g AlS 1 32
e Data retention supply voitage: 3.0V ~ 5.5V 2:‘; 3 o) gfw $ §
* Fast access time A7G5 B a3 16 17
- A6 6 D A8
TC518129A-LV Family AsgQ7 0 A9 TC518129AFTL ( Forward )
AaQs B Al
-80 -10 <12 A3Q49 B OE
: A2 D A10
tcea CE Access Time 80ns 100ns 120ns Al 0 CE
toea OE Access Time 35ns 40ns 50ns "8? g :18?
t le Ti 1 102 0 1106
RC Cyce' |'me‘ 130ns 60ns 190ns 103 b o8
Power Dissipation 385mwW 330mw 275mW GND D 104
Self Refresh Current 58V 2004A TCS18129APL/AFL/AFWL
N
3.0V 100pA
* Auto refresh is supported by an intemal refresh address counter Pin Names
 Self refresh is supported by an internal timer A0 ~ A16 Address Inputs
« Inputs and outputs TTL compatible RW Read/Write Control Input
* Refresh: 512 refresh cycles/8ms OF Output Enable Input
* Auto refresh power down feature RFSH Refresh Input
¢ Package CE Chip Enable Input
- TC518129APL: DIP32-P-600 cs Chip Select Input
- TC518129AFL: SOP32-P-450
101 ~ /08 Data Inputs/Outputs
- TC518129AFWL: SOP32-P-525 - = s
- TC518120AFTL: TSOP32-P-0820 D ower
GND Ground
(TSoP)
PIN NO. 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
PINNAME | A;; | Ay | Ag | A;s |RW | CS | Ajs | Vpp |RFSH| Ag | Ag | Az | Ar | As | As | As
PIN NO. 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32
PINNAME | A; | A, | Ay | A, |VO1 | 1102 | /O3 |GND | 1104 | 1105 | 106 | ¥O7 | 1108 | CTE | Ay | OE
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TC518129APL/AFL/AFWL/AFTL-80LV/10LV/12LV  Static RAM

Block Diagram

Vop GND
o o 8 COLUMN ran
T DECODER 25 (E
z —
SENSE AMP. [4____|—=
BUFFER (8) 70 GATE Nf MHaw ld L
Yy VIV o 1701
256x84 || |&2 J] *
ROW N > i
A8-0 E) ADDRESS DA B=F - 1708
BUFFER (9) 141 IS MEMORY 2
;| 512x256x8 Ox ¥
REFRESH N3 quw
COUNTER(9) 1= =F e
* OO0 |u—
A
TEo> cLocK =l [ ReFRESH | >[REFRESH | |
s o»{ GENERATOR ~|CONTROLLER [=—{TIMER
RFSH o——
5t o)
R/AW o—-:jD
Operating Mode
PIN| = oE AFSH
MODE TE cs OF RW | RFSH | AO-~A16 | 1/01~8
Read L H L H * v* ouT
Write L H * L * v IN
CE only Refresh L H H H * v HzZ
CS Standby L L * * * * HZ
Auto/Self Refresh H * > i L * HZ
Standby H * * * H * HZ
H =High level input (Vi)
L =Lowlevelinput (V)

nonou

v

VIH or V|L .
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 \
Vour | Output Voltage -1.0~70 v
Vpp - | Power Supply Voltage -1.0~7.0 \
Topr | Operating Temperature 0~70 °C ”
Tstre | Storage Temperature -55 ~ 150 °C
TsoLber | Soldering Temperature « Time 260+ 10 °C e+ sec
Pp Power Dissipation - 600 mwW
lour | Short Circuit Output Current 50 mA
D-102
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Static RAM  TC518129APL/AFL/AFWL/AFTL-80LV/10LV/12LV

DC Recommended Operating Conditions

SYMBOL PARAMETER MIN. | TYP. MAX. UNIT | NOTES
Vpp | Power Supply Voltage 45 5.0 55 Vv
ViH Input High Voltage 24 = Vpp + 1.0 v 2
Vi Input Low Voltage -1.0 - 0.8 \
DC Characteristics (Ta = 0 ~ 70°C, Vpp = 5V+10%)
SYMBOL PARAMETER MIN. | TYP. | MAX. | UNIT | NOTES
80ns version - 50 70 .
Operating Current (Average) -
lopo TE, Address cycling: tac = trg min. 100ns version - 40 60 mA 3,4
120ns version - 35 50
Standby Current
Iobst | GF = v, AFSH = Vi e R s
Standby Current
Ippsz | CE = Vpp - 0.2V, - 100 200 pA
RFSH = Vpp - 0.2V
Self Refresh Current (Average)
Ipor1 | CE = Vi, - - 1 mA
RFgF' = V|L
Self Refresh Current (Average)
Ioprz | CE = Vpp - 0.2V, - 100 200 HA
RFSH =0.2v
Auto Refresh Current (Average) _ _
'ors | RFSH cycling: teg = tre min 2 mA
oE 80ns version - 50 70
only Refresh Current (Average) - —
looFs | TE, Address cycling: tag = tge Min. 100ns version 40 60 mA 8
120ns version - 35 50
| Input Leakage Current _ _ 10
L) [ OV < Vy < Vpp. All other Inputs not under test = OV -
Output Leakage Current
low | Output Disabled (CE = Vi or OF = Vi or R/W = V), - - +10
oV VOUT <Vpp
Output High Level _ _
VoH lop = -5mA 2.4 Vv
Output Low Level
VoL loL = 4.2mA - - 0.4 v
Capacitance* (Vpp = 5V, Ta = 25°C, f = 1MHz)
SYMBOL PARAMETER MIN. | MAX. | UNIT
Ci Input Capacitance (A0 ~ A16) - 5
Ciz | Input Capacitance (CE, CS, OE, R/W, RFSH) - 7 pF
Cio | Input/Output Capacitance - 7

*This parameter is periodically sampled and is not 100% tested.
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TC518129APL/AFL/AFWL/AFTL-80LV/10LV/12LV  Static RAM

AC Characteristics (Ta = 0 ~ 70°C, Vpp = 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 =
tamw | Read Modify Write Cycle Time 195 - 235 - 280 -

tcg | CE Pulse Width 80 10,000 100 [ 10,000 120 | 10,000

tp | CE Precharge Time 40 - 50 - 60 -
tcea | CE Access Time - 80 - 100 - 120
toea | OE Access Time - 35 - 40 - 50

to,z | CE to Output in Low -Z 30 - 30 - 30 -
torz | OE to Output in Low -Z 0 - 0 - 0 -
twrz | Output Active from End of Write 0 - 0 - 0 -
tcuz | Chip Disable to Output in High-Z 0 25 0 30 0 35 9
tonz | OF Disable to Output in High-Z 0 25 0 30 0 35 9
twhz | Write Enable to Output in High-Z 0 25 0 30 0 35 9
tops | OE Output Disable Setup Time 0 - 0 - 0 - '
topn | OE Output Disable Hold Time 10 - 10 - 10 -
trcs | Read Command Setup Time 0 - 0 - 0 -
trcn | Read Command Hold Time 0 - 0 - 0 -
tcss | Chip Select Setup Time 0 - 0 - 0 -
tcsn | Chip Select Hold Time 20 | - | | - |3 | - | "™

twp | Write Pulse Width 60 - 70 - 85 =
twen | Write Command Hold Time 60 10,000 70 10,000 85 10,000
tcwL | Write Command to CE Lead Time 60 10,0007 70 |[10,000( 85 | 10,000
tosw | Data Setup Time from R/W 30 - 35 - 45 - 10
tpsc | Data Setup Time from CE 30 - 35 - 45 - 10
tonw | Data Hold Time from R/W 0 - 0 - 0 - 10
tpHe | Data Hold Time from CE 0 - 0 - - 10
tasc | Address Setup Time 0 - 0 - - ol
taHc | Address Hold Time 20 - 25 - 30 - 11
tauc | RFSH Command Hold Time 15 - 15 - 15 -

trc | Auto Refresh Cycle Time 130 - 160 - 190 -
trrp | RFSH Delay Time from CE 40 - 50 - 60 -

trap | RFSH Pulse Width (Auto Refresh) 30 | 8,000 30 8,000 | 30 | 8,000 12
tep | RFSH Precharge Time 30 - 30 - 30 - 12
teas | RFSH Pulse Width (Self Refresh) 8,000 - 8,000 - 8,000 - 12
ters | CE Delay Time from RFSH (Self Refresh) | 160 - 190 - 225 - 12
trer | Refresh Period (512 cycles, A0 ~ A8) - 8 - 8 - 8 ms

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

D-104 TOSHIBA AMERICA ELECTRONIC COMPONENTS, INC.




Static RAM  TC518129APL/AFL/AFWL/AFTL-80LV/10LV/12LV

3.3V Operation

DC Recommended Operating Conditions

SYMBOL PARAMETER MIN. TYP. MAX. UNIT | NOTES
Vpp | Power Supply Voltage 3.135 3.3 3.465 \
ViH | Input High Voltage Vpp-02V | - |Vpp+1.0V| V 2
ViL Input Low Voltage -0.5 - 0.2 \Y
DC Characteristics (Ta = 0 ~ 70°C, Vpp = 3.3V+5%)
SYMBOL PARAMETER MIN. TYP. | MAX. | UNIT | NOTES
Operating Current (Average) _
Iboo | TE, Address cycling: tac = tre min. 15 20 mA | 3.4
Ipps2 | Standby Current - 50 100 uA
lpprz | Self Refresh Current (Average) - 50 100 A
I Auto Refresh Current (Average) _ _ 2 mA
DDF3 | RFSH cycling: trg = tre min
CE only Refresh Current (Average)
looFs | TE Address cycling: tae = tre min. - 15 20 mA 3
Input Leakage Current
b |ovs Vin < Vpp, All other Inputs not under test = OV - - 10 | WA
Output Leakage Current
low | Output Disable, OV < Vour < Vip - - | #0 | wA
Ion =-1mA 2.4 - -
Von | Output High Level OH \"
lon = -100uA Vpp-0.2v | - -
loL=2.1mA - - 0.4
VoL | Output Low Level oL \'
loL = 1004A - - 0.2
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TC518129APL/AFL/AFWL/AFTL-80LV/10LV/12LV  Static RAM

AC Characteristics (Ta = 0 ~ 70°C, Vpp = 3.3V£5%) (Notes: 5, 6, 8)

SYMBOL PARAMETER MIN. MAX. | UNIT | NOTES
tre Random Read, Write Cycle Time 300 -
trmw | Read Modify Write Cycle Time 405 -
tce | CE Pulse Width 200 | 10,000
tp | CE Precharge Time 90 -
tcea | CE Access Time - 200
toea | OF Access Time - 80
tcrz | CE to Output in Low -Z 40 _
torz | OF to Output in Low -Z 5 -
twrz | Output Active from End of Write 5 -
tcHz | Chip Disable to Output in High-Z 0 50 9
tonz | OE Disable to Output in High-Z 0 50 9
twHz | Write Enable to Output in High-Z 0 50
tops | OF Output Disable Setup Time 0 -
topn | OE Output Disable Hold Time 10 -
tres | Read Command Setup Time 0 -
trcH | Read Command Hold Time 0 -
twp | Write Pulse Width w0 | - | ™
tweH | Write Command Hold Time 100 | 10,000
tcwL | Write Command to CE Lead Time 100 | 10,000
tosw | Data Setup Time from R/W 50 - 10
tpsc | Data Setup Time from CE 50 - 10
touw | Data Hold Time from R/W 0 - 10
tonc | Data Hold Time from TE 0 - 10
tasc | Address Setup Time 0 - 11
tanc | Address Hold Time 35 - 1
tryc | RFSH Command Hold Time 15 -
tec | Auto Refresh Cycle Time 300 -
trep | RFSH Delay Time from CE 90 -
trap | RFSH Pulse Width (Auto Refresh) 50 8,000 12
trp | RFSH Precharge Time 50 - 12
teas | RESH Pulse Width (Self Refresh) 8,000 | - 12
trrs | CE Delay Time from RFSH (Self Refresh) | 300 - 12
trer | Refresh Period (512 cycles, A0 ~ A8) - 8 ms
tr Transition Time (Rise and Fall) 3 50 ns

Timing Reference Levels:
Input Reference Levels:  1.5V/1.5V
Output Reference Levels: 1.5V/1.5V
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Static RAM  TC518129APL/AFL/AFWL/AFTL-80LV/10LV/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) Ippo and Ippr4 depend on the cycle time.

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

5) An initial pause of 100us 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 D V=26V INPUT 2.6V S
V"_ = 0.6V 0.6V 08y

Input Reference Levels D Vg=24V —
V=08V  OUTPUT ){Eﬁ;

Output Reference Levels : Vou=22V INPUT REFERENCE OUTPUT REFERENCE
VoL =0.8V LEVEL LEVEL

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

9) tohz, torz, 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 RAW or CE rising edge. Therefore, the input data must
be valid during the setup time (tpgw Or tpgc) and hold time (tprwy Or tpHe)-

11) All address inputs are latched at the falling edge of CE. Therefore, all the address inputs must be valid during tagc and tapc:
12) The two refresh operations, auto refresh and self refresh, are defined by the RFSH pulse width under the condition CE= A/

Auto refresh  : RFSH pulse width < tpap (Max.)
Self refresh  : RFSH pulse width 2 tgag (min.)

The timing parameter terg must be met for proper device operation under the following conditions:
e after self refresh
o if RFSH = “L” after power-up
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TC518129APL/AFL/AFWL/AFTL-80LV/10LV/12LV  Static RAM

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

tr Recovery Time

SYMBOL PARAMETER MIN. | TYP. MAX. UNIT
Vpy | Data Retention Supply Voltage 3.0 — 55 v
VpH = 3.0V - 40 100
Ipprz | Self Refresh Current HA
Vpu = 5.5V - 100 200
5 - - ms

*The falling slope of Vpp must be more than 50ms for proper device operation (20ms/V).

=
n
wv
p= o

Voo
4.5v

Vou

GND

Vin

GND

le'--"‘-"'--

ViL

GND

N

N

oo

DATA RETENTION MODE

Ons min.

S0.2v

(SELF REFRESH)

ters

ZVpp - 0.2V

Notes: S, OF, RMW, AO ~ A16 =V or Vi,
Iopr+ is applicable when RFSH = Vy_(max.), CE = Vj (min)).
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Static RAM  TC518129APL/AFL/AFWL/AFTL-80LV/10LV/12LV

Timing Waveforms
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TC518129APL/AFL/AFWL/AFTL-80LV/10LV/12LV  Static RAM

Write Cycle 2 (OE Clocked)
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Static RAM  TC518129APL/AFL/AFWL/AFTL-80LV/10LV/12LV

Read Modify Write Cycle
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TC518129APL/AFL/AFWL/AFTL-80LV/10LV/12LV  Static RAM

Auto Refresh
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CE V|L -— /
trc trc REAT
) R :"
:: P
) e tep | etear o —tEAP
Vik = 7 ;'
SH Ve / Rt '2 \

VOH -—
¥o1~/08
Vo — OPEN

NOTE : CS, OF, R/W, AO ~ A16 =V} or V_

Self Refresh
v Af-
H =
¢ Vi —
_tRHC
tRe
I tep - tras N t
Vih — X
RFSH Vit - £
LU
Vou —
1/01~1/108
Vou — OPEN

NOTE : CS, OF, RW, A0 ~ A16 =V or Vj_

CS Standby Mode
tre

€l N . { ., N
T

yo1~1108 YOoH OPEN

NOTE : B, R/W, A0 ~ A16 = Vi, or Vi, %/ B
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Static RAM  TC518129APL/AFL/AFWL/AFTL-80LV/10LV/12LV

1 Vpn Characteristics

(xA) .
Typ. Ta= 25°C
100 =
50~
0 1 ] i i
2 3 4 5 6 (V)
Vbbp
Ipne2 Temp. Characteristics
(pA) Vone 3V
Typ. oo
80 |-
60 }=
a0 |-
20 L [ 1
0 25 70 (°C)
Ta
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TC518120APL/AFL/AFWL/AFTL-80LV/10LV/12LV  Static RAM

Battery Backup Application Example

25A1015

-
10000 < L3

vy
>
o
|
|

25C1815

] Voo —
> 1 uf
5000 Syste 3 b 0.-1u
Nid = | -
X3 % - % System
36V = -

< 20000
b GND

3
N
y—
N
N

77

*1: Ceramic condenser
*2: Tantalum condenser
(A large bypass condenser is preferable to absorb noise when the power supply is switched.)

14774

*2
10.F
~ 474F

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

TC518129AFWL10

SILICON GATE CMOS
131,072 WORD x 8 BIT CMOS PSEUDO STATIC RAM

Description
The TC518129AFWI is a 1M 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 (RFSH) input which
enables two types of refreshing - aute 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 Pin Connection
¢ Organization: 131,072 words x 8 bits ~
. RESHO 1 2PV,
e Single 5V pov.ver supply ar6d 2 b Agg
¢ Fast access time AHE 3 30 g cs
- A1244 29 B RMW
tcea CE Access Time 100ns a7ds 28D a13
toga OF Access Time 40ns ﬁgg g %; g z‘g
tre Cycle Time 160ns As0s 5P 8_%1
Power Dissipat 330mwW A3H9 248
ower Dissipation m } :f‘c: :? %g gééo
Self Refresh Current 200pA AOE ‘g 2 g /08
i ; o141 20 B 107
¢ Auto refresh is supported by an internal refresh address 02912 19 B 106
counter 103415 18 B 1OS
* Self refresh is supported by an internal timer GND G 16 17 P 104
¢ Wide operating temperature: -40 ~ 85°C

¢ Inputs and outputs TTL compatible
* Refresh: 512 refresh cycles/8ms
¢ Auto refresh power down feature
* Package
- TC518129AFWI: SOP32-P-525

Pin Names
A0 ~ A16 Address Inputs
RW Read/Write Control Input
OE Output Enable Input
RFSH Refresh Input
CE Chip Enable Input
CcS Chip Select Input
1/01 ~ 1/08 Data Inputs/Outputs
Vbp Power
GND Ground
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TC518129AFWI-10 Static RAM

Block Diagram

N . \
Voo GND 8 ) column =
' E sk | DECODER gg
 A16-9[8) ADDRess |8 SENSE AMP. |4 ___|=« ﬁ
BUFFER (8) [ VO GATE A gw |
v 'y e 1101
1256 x 8 ﬁm g3 J]l?
ROW Nee |
A8-0 [9:> ADDRESS 2)e =X = |
BurreR (9) [IT 718 71| memory .
-
;| 512x256x8 05 3
REFRESH 3 L L\ L
COUNTER(9) [T "= E=E 8 <>
3 —/|o=
Teo cLock Y| P B vy B
cso>{ GENERATOR | CONTROLLER |<—{ TIMER
RFSH o——
ot o1 )
)

Operating Mode
PIN| & | cs | OF | RW | RFSH | AO-A16 | 1101~8
MODE
Read L H L H * v* ouT
Write L H * L * v* IN
CE only Refresh L H H H * v* HzZ
CS Standby L L * * * * HzZ
Auto/Self Refresh H * * * L * HZ
Standby H * * . H n Rz

H = High level input (Vi)

L =Low level input (V)

* o =VyorV

V* = At the faliing 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 \
Vout | Output Voltage -1.0~7.0 \
Vpp | Power Supply Voltage -1.0~7.0 \
Topr | Operating Temperature -40 ~ 85 °C |
Tstrg | Storage Temperature -55 ~ 150 °C
TsoLoer | Soldering Temperature « Time 26010 °C + sec
Pp Power Dissipation 600 mw
loutr {Short Circuit Output Current 50 mA

D-116 TOSHIBA AMERICA ELECTRONIC COMPONENTS, INC.



Static RAM TC518129AFWI-10

DC Recommended Operating Conditions

SYMBOL PARAMETER MIN. TYP. MAX. UNIT | NOTES
Vpp | Power Supply Voltage | 45 5.0 5.5 v
Viy | Input High Voltage 24 - |Vpp+10| V 2
Vi Input Low Voltage -1.0 - 0.8 \

DC Characteristics (Ta = -40 ~ 85°C, Vpp = 5V+10%)
SYMBOL PARAMETER MIN. | TYP. | MAX. | UNIT | NOTES

Operating Current (Average)

CE, Address cycling: tre = tre min.
I Standby Current _ _ 1 mA
DDST | TF = vy, RFSH =V,

Standby Current ‘
Ipps2 | CE = Vpp - 0.2V, - 100 200 HA
RFSH = Vpp - 0.2V

Self Refresh Current (Average)
loor1 | CE = Vi, - - 1 mA
RFSH=V,_

Self Refresh Current (Average)
lopr2 | CE = Vpp - 0.2V, - 100 | 200 pA
RFSH = 0.2V

I Auto Refresh Current (Average)

DDF3 | RFSH cycling: tre = trc min

I CE only Refresh Current (Average)

DDF4 | TE, Address cycling: trg = trg min.

| Input Leakage Current

L) | oV <V < Vpp, All other Inputs not under test = OV

Output Leakage Current
|o(|_) Output Disabled (CE =Vor OE = Vigor RW = V), - - +10
0V <Vour<Vpp

Output High Level

Ibbo

VOH |0H =-5mA 24 - - \
Output Low Level _

Vou 1o = 4.2mA - 0.4 %

Capacitance* (Vpp = 5V, Ta = 25°C, f = 1MHz)
SYMBOL PARAMETER MIN. | MAX. | UNIT

Cy Input Capacitance (A0 ~ A16) -

Ci Input Capacitance (CE, CS, OE, R/W, RFSH) - 7 pF

Cio Input/Output Capacitance -

*This parameter is periodically sampled and is not 100% tested.
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TC518129AFWI-10 Static RAM

AC Characteristics (Ta = -40 ~ 85°C, Vpp = 5V+10%) (Notes: 5, 6, 7, 8)

SYMBOL PARAMETER 0 UNIT | NOTES
MIN. | MAX.

tac | Random Read, Write Cycle Time 160 -
truw | Read Modify Write Cycle Time 235 -

tce | CE Pulse Width 100 |10,000

tp | CE Precharge Time 50 -
tcea | CE Access Time - 100
toea | OF Access Time - 40
tcrz | CE to Output in Low -Z 30 -
torz | OE to Output in Low -Z ] -
twrz | Output Active from End of Write 0 -
tcuz | Chip Disable to Output in High-Z 0 30 9
tonz | OF Disable to Output in High-Z ] 30 9
twuz | Write Enable to Output in High-Z 0 30 9
tops | OF Output Disable Setup Time ] -
topH | OE Output Disable Hold Time 10 -
trcs | Read Command Setup Time 0 -
trecn | Read Command Hold Time 0 -
tcss | Chip Select Setup Time 0 -
tcsH | Chip Select Hold Time 25 - ns

twp | Write Pulse Width o - 70 -
tweH | Write Command Hold Time 70 10,000
towr | Write Command to CE Lead Time 70 | 10,000
tpsw | Data Setup Time from R/W 35 - : 10
tpsc | Data Setup Time from CE 35 - 10
tonw | Data Hold Time from R/W 0 - 10
tpnc | Data Hold Time from CE 0 - 10
tagc | Address Setup Time . B | O - 11
tanc | Address Hoid Time 25 - 1
tguc | RFSH Command Hold Time 15 -

trc | Auto Refresh Cycle Time 160 -
taep | RFSH Delay Time from CE 50 -

teap | RFSH Pulse Width (Auto Refresh) 30 | 8,000 12
trp | RFSH Precharge Time 30 - 12
teas | RFSH Pulse Width (Self Refresh) 8,000 - 12
trers | CE Delay Time from RFSH (Self Refresh) | 190 - 12
trer | Refresh Period (512 cycles, AO ~ A8) - 8 ms

tr Transition Time (Rise and Fall) 3 50 ns

D-118 TOSHIBA AMERICA ELECTRONIC COMPONENTS, INC.



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} Ippo and Ippr4 depend on the cycle time.

4} Ippo depends on the output loading. Specified values are obtained with the outputs open.

5) An initial pause of 100us 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 : V=26V 2.6v Y1)
vi=oev INPUT oo 08y

Input Reference Levels V=24V ——
Vv, =08V OUTPUT 4 Eg,",

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

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

9) tonz, torz, 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 R"W or CE rising edge. Therefore, the input data must
be valid during the setup time (tpgy or tpsc) and hold time (topw OF toH)-

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

12) The two refresh operations, auto refresh and self refresh, are defined by the RFSH pulse width under the condition CE= ViH.
Auto refresh : RESH pulse width < tgap (max.)
Selfrefresh  : RFSH pulse width > tgag (min.)

The timing parameter trrg must be met for proper device operation under the following conditions:

o after self refresh
e if RFSH = “L” after power-up
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TC518129AFWI-10 Static RAM

Timing Waveforms

Read Cycle

< tec . . .
< A 4
& Vi — *:\: e >
ViL — tess 1 I . ) Z \

- |

Vig — ) ) —\ : L
OF . S /
tcs g o | ReH
Vik — ¥ - =
RIW ViL — / ‘ tcea > . tomz R \
ﬂ___EQEA____.)‘ < < ; teuz
Von— - I
VO1~108 | " %ﬂ DATA-OUT
oL— trRHC touz X 7
E H— N > tep
' trs 1. | Y N |, [ taro
- T » < >
— T W X X
RFSH v, ’ A\ ‘ / \
Write Cycle 1 (OE = Fixed High)
' & t N|
Vi — N[
c Vi tcs >k

< |

so= 1 W% o YL

tops — < | toon
Vin = F
Wi
OF Vi — /| > ﬁ
Vih — f twe o
Rw ViL — \-! JZ
t toHw
tos < OsW > | 1 tone
Vig — : P’ -
VO1~108 < DATA-IN -
N - -~ A
L
tRs ) tRH £2 t
-~ "3
”FSH / t /f \




Static RAM

TC518129AFWI-10

Write Cycle 2 (OE Clocked)

e

L2 >
S _F—-—1—

<
%1
K.

/ N_

L — tess
IH
w

_t

00

SN ///////////////////////////////////// /

D
Vin =
GE Vi — / \
tres _ e WCH + > oo
Vin — q we |
W Vit — } \.; ,{ :
DSC N
tosw! ton _tone,
Vig — % B
N DATA-IN
ViL —
r—“ I t‘v(v;:; §F : - Hj[
M 7 7205
L,

1r L CH <t
VlH -— ~ P twe -
Rw Vit — [ \.\ ,{
tosw. < H - o
Viy — T =
N w —Zoatan B
= twhz 'L‘ >
VO1~V08 a7 twiz
Loyt Vor~ /// 77777
Vou— X2 ///////////
-LERS, RHC | -
Vi = i X 3
R SN N\
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N
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o |

<
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Ko

twe

towy

>

tosw

RN
< >

| —tDSC 1 touc

tcEA -  twHz

+
§ DATA-IN

L o

l—toca

o toHZ

o
‘&L% DATA - OUT
“V oz >

twiz

ek

=

tre

tce

<
\4
.
>

S

cs

AO0~ A8

«tCSH

tAHC

KD ks

tooH

A m:wm Kt

B

>
b

OF

<JIRCH

RW

V,
VO1~08 yor

OPEN

tep

Vin
RFSH y,
L

. R! | < RMCr
: %: tep > ‘\

JESST —
N
\

)-ﬁ
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NOTE : A9 ~ A16 = Vi or Vy_
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Static RAM TC518129AFWI-10

Auto Refresh

Vin —
4 ViL — }
tec R trC RHC,
trep g
tep tep

<-LE2 teap e tEAP
A - _ 7 4 :f N N

VOH -—
vo1~108
VoL OPEN

NOTE : CS, OF, RW, A0 ~ A16 = Vi or V_

Self Refresh
| (&
Vi — "
T v, _
tRHC_
¢ teep )
PR teas N t
Vi = z . K
R SH VIL —_— / £C
Ll
Vou —
VO1~1y08 'OH
VoL — OPEN
NOTE : CS, OF, R/W, AQ ~ A16 =V} or Vy,_
CS Standby Mode
tre

Vi — Y tce
& ViL — \ \_____
tp |
tess

s W

vo1~vo8 VOH OPEN
VoL =
NOTE : OE, RW, A0 ~ A16 =V or Vy,_ VA HorL
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Notes
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TOSHIBA

'TC518129BPL/BSPL/BFL/BFWL/BFTI-70/80/10

'TC518129BPL/BSPL/BFL/BFWL/BFTL-70L/80L/10L

SILICON GATE CMOS

131,072 WORD x 8 BIT CMOS PSEUDO STATIC RAM

Description

The TC518129B is a 1M 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 simpilifying 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 TC5181298B is available in a 32-pin, 0.6 inch and 0.3 inch width plastic DIF, a small outline plastic flat package, and a 32-
pin thin small outline plastic package (forward type).

Features Pin Connection (Top View)
e Organization: 131,072 words x 8 bits
* Single 5V power supply RFSHE 1 32 g ng
, Al6g 2 31 A 1 3
e Fast access time 214 g 3 30 g P $ :
: A12804 29 B RW
TC518129B Family a7ds 28D a13 ' 7
7 P 0 A64 6 27P a8
Asg47 26 P A9 TC5181298FTL ( Forward )
tcea CE Access Time 70ns 80ns 100ns :gg g %i § 3—‘{’
toea OF A Ti 25 30ns 40 A2410 23 0
OEA c'cess ime ns ns AT B e %%
trc Cycle Time 115ns 130ns 160ns A0412 21 ::: o8
Power Dissipation 385mW | 330mW | 275mW 'l,’g;g 15 ?g ﬁé
200pA (L version) 03415 1
Self Refresh Current 50uA (LL version) GNDQ 16 17 B V04
* Auto refresh is supported by an internal refresh address TC5181298PL/BFL/BSPL/BFWL
counter Pin N
e Self refresh is supported by an internal timer ih Mames
* Inputs and outputs TTL compatible AO~A16 | Address Inputs
o Refresh: 512 refresh cycles/8ms RW Read/Write Control Input
e Auto refresh power down feature OF Output Enable input
e Package RFSH Refresh Input
- TC518129BPL : DIP32-P-600 CE Chip Enable Input
R e I
- TC518129BFWL - SOP32-P-525 1/01 ~ 1/08 Data Inputs/Outputs
- TC518129BFTL : TSOP32-P-0820 Voo Power
GND Ground
(TSOP)
PIN NO. 1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16
PINNAME | Ay | Ag | Ag | A3 |RW | CS | A5 | Voo |RFSH| Ag | As | Aa | A7 | As | As | As
PIN NO. 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32
PIN NAME Ay Ao Ay Ao | VO1 | 1/O2 | /O3 | GND | /04 | ¥O5 | 1/06 | 1107 | 1108 | CTE Aqo OE
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TC518129BPL/BSPL/BFL/BFWL/BFTL-70/80/10
TC518129BPL/BSPL/BFL/BFWL/BFTL-70L/80L/10L Static RAM

Block Diagram

]\
V§'° GED 8 COLUMN =
COLUMN |3 DECODER £E(a
A16-9 @ ADDRESS |8 SENSE AMP. Jo____{—x
BUFFER (8) i VO GATE NA g J
256x8 ] e 1701
Oa ‘
ROW Nez | 1708
A8-0 E> ADDRESS jw 3 = !
BuFreR (9) [T 718 MEMORY z
| W ARRAY 52
512
S 17:%| s12x256x8 3= |
REFRESH NS | <
COUNTER(9) 1= =E e
* Q0 |
- - i y
CEox cLock =l L REFRESH L > [ReFRESH i
cso> GENERATOR '_; CONTROLLER TIMER
RFSHo
0F o——
RW
Operating Mode
PIN a= — e—r
MODE CE cs OF | RW | RFSH | AO-A16 | 1/01~8
Read L H L H * v* ouT
Write L H > L * v IN
CE only Refresh L H H H * v* HZ
CS Standby L L . . . . HZ
Auto/Self Refresh H * * * L * HZ
Standby H * * * H * HZ

H = Highlevel input (Vi)
L. =Lowlevel input (V)
=ViyorVy
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
Vour |Output Voltage -1.0~7.0 v
Vpp | Power Supply Voltage -1.0~7.0 Vv
Topr | Operating Temperature 0~70 °C ;
Tstrg | Storage Temperature -55 ~ 150 °C
TsoLper | Soldering Temperature « Time 260+ 10 °C » sec
Pp Power Dissipation 600 mw
loyr | Short Circuit Output Current 50 mA
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TC518129BPL/BSPL/BFL/BFWL/BFTL-70/80/10
Static RAM TC518129BPL/BSPL/BFL/BFWL/BFTL-70L/80L/10L

DC Recommended Operating Conditions

SYMBOL PARAMETER MIN. | TYP. MAX. UNIT | NOTES
Vpp | Power Supply Voltage 4.5 5.0 55 \%
A\ Input High Voltage 24 - |Vpp+1.0 \ 2
Vi Input Low Voltage -1.0 - 0.8 Vv
DC Characteristics (Ta = 0 ~ 70°C, Vpp = 5V+10%)
SYMBOL PARAMETER MIN. | TYP. [ MAX. | UNIT | NOTES
70ns version - 50 70
Operating Current (Average) - —
lobo TE, Address cycling: trg = tre min. 80ns version 40 60 mA 3,4
100ns version - 35 50
Standby Current
loost | TF - vy, RFSA =V, L a
| Standby Current L version - 100 | 200 | pA
DbS2 | TE = Vpp - 0.2V, RFSH = Vpp - 0.2V LL version - 35 50 pA
[ Self Refresh Current (Average) _ _ 1 mA
DDF1 GE = VlH' HFS-H = V“_
| Self Refresh Current (Average) L version - 100 | 200 | pA
DDF2 | TE = Vpp - 0.2V, RFSH = 0.2V LL version - 35 | 50 | pA
I Auto Refresh Current (Average) _ _ 2 mA
DDF3 | RFSH cycling: tre = trg min
e 70ns version - 50 70
only Refresh Current (Average) - -
'boFs | TE, Address cycling: tac = tae Min. 80ns version 40 60 mA 3
100ns version - 35 50
I Input Leakage Current _ _ +10
K 1 0V < Vy\ < Vpp, All other Inputs not under test = 0V -
Output Leakage Current
|o(|_) Output Disabled (C-E = VIH orOE = VIH or RW = V“_), - - +10
ov< VOUT < VDD
Output High Level _ _
Vou lop = -1mA 2.4 Y
Output Low Level _
Vo loL=2.1mA B 04 v
Capacitance* (Vpp = 5V, Ta = 25°C, f = 1MHz2)
SYMBOL PARAMETER MIN. | MAX. | UNIT
Cy Input Capacitance (A0 ~ A16) \ - 5
Ci2 | Input Capacitance (CE, CS, OE, R/W, RFSH) - 7 pF
Cio | Input/Output Capacitance - 7

*This parameter is periodically sampled and is not 100% tested.
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TC518129BPL/BSPL/BFL/BFWL/BFTL-70/80/10
TC518129BPL/BSPL/BFL/BFWL/BFTL-70L/80L/10L Static RAM

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

-10 -80 -10
SYMBOL PARAMETER UNIT | NOTES
MIN. | MAX. | MIN. | MAX. | MIN. | MAX

the Random Read, Write Cycle Time 115 - 130 - 160 -
tamw | Read Modify Write Cycle Time 160 - 180 - 220 -

tcg | CE Pulse Width 70 10,000 80 10,000 | 100 (10,000

tp | CE Precharge Time 35 - 40 - 50 -
tcea | CE Access Time - 70 - 80 - 100
toga | OF Access Time - 25 - 30 - 40

torz | CE to Output in Low -Z 20 - 20 - 20 -
torz | OF to Output in Low -Z 0 - o | - 0 -
twrz | Output Active from End of Write 0 - 0 - 0 -
tcyz | Chip Disable to Output in High-Z 0 20 0 20 0 25 9
tonz | OE Disable to Output in High-Z 0 20 0 20 0 25 9
twhz | Write Enable to Output in High-Z 0 25 0 25 0 30 9
tops | OF Output Disable Setup Time 0 - 0 - 0 -
topy | OE Output Disable Hold Time 10 - 10 - 10 -
trcs | Read Command Setup Time 0 - 0 - 0 -
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 20 - 25 - 30 -
tweH | Write Command Hold Time 35 10,000 40 10,000 50 10,000
towL | Write Command to CE Lead Time 20 (1o0,000f 25 |[10,000! 30 |10,000
tpsw | Data Setup Time from R/W 15 - 20 - 25 - 10
tpsc | Data Setup Time from CE 15 - 20 - 25 - 10
toyw | Data Hold Time from R/'W 0 - 0 - 0 - 10
tpye | Data Hold Time from CE 0 - 0 - 0 - 10
tasc | Address Setup Time 0 - 0 - 0 - 1"
tanc | Address Hold Time 20 - 25 - 30 - 1
tryc | RFSH Command Hold Time 15 - 15 - 15 -

tre | Auto Refresh Cycle Time 115 - 130 - 160 -
trep | RFSH Delay Time from CE 35 - 40 - 50 -
trap | RFSH Pulse Width (Auto Refresh) 30 [8000| 30 | 8000 30 [ 8000 12
tep | RFSH Precharge Time 30 - 30 - 30 - 12
tras | RFSH Pulse Width (Self Refresh) 8,000 - 8,000 - 8,000 - 12
trrs | CE Delay Time from RFSH (Self Refresh) | 160 - 160 - 190 - 12
trer | Refresh Period (512 cycles, A0 ~ A8) - 8 - 8 - 8 ms

tr Transition Time (Rise and Fall) 3 50 3 50 3 50 ns
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TC518129BPL/BSPL/BFL/BFWL/BFTL-70/80/10
Static RAM TC518129BPL/BSPL/BFL/BFWL/BFTL-70L/80L/10L

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) Ippo and Ippr4 depend on the cycle time.

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

5) An initial pause of 100us with high CE is required after power-up before proper device operation is achieved.

6) AC measurements assume ty = 5ns.

7) Timing reference levels 26V \
Input Levels P V=286V INPUT : Z.av
Vi = 0.6V 0.6v Lay
Input Reference Levels C V=24V v
V= 0.8V ouTPUT 08y
Output Reference Levels Vo= 2.2V INPUT REFERENCE  OUTPUT REFERENCE
Vo = 0.8V LEVEL LEVEL

8) Measured with a load equivalent to 1 TTL load and 100pF.

9) tomHz, tomz, 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 (tpgw of tpgc) and hold time (tow or torc)-

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

12) The two refresh operations, auto refresh and self refresh, are defined by the RFSH pulse width under the condition
CE = V. ‘

Auto refresh  : RFSH pulse width < teap (Max.)
Self refresh  : RFSH pulse width 2 teag (min.)

The timing parameter t-rg must be met for proper device operation under the following conditions:
o after self refresh ’
o if RFSH = “L” after power-up
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TC518129BPL/BSPL/BFL/BFWL/BFTL-70/80/10
TC518129BPL/BSPL/BFL/BFWL/BFTL-70L/80L/10L Static RAM

Timing Waveforms
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Write Cycle 1 (OE Fixed High)
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TC518129BPL/BSPL/BFL/BFWL/BFTL-70/80/10
Static RAM TC518129BPL/BSPL/BFL/BFWL/BFTL-70L/80L/10L

Write Cycle 2 (OE Clocked)
Vs = L - =
« Vie —__/ tcss Ng Z \_
nE N
e = . .
o / N
tres ! —tWeH < e o >
Vig = twp 4
RW vy /r X v-/
w * ton = touc
Vig — < N ‘Lﬁ-
I——m Vi — o : BATAJN » ,‘2
VO1~108 -tz o tonz tWH2 Tz O] 5
L_our Vor— 4 L
Vou— ters tRHC | 2 N2 A |tep
LN S X ; AN
Write Cycle 3 (OE Fixed Low)
o trC
N 3 >

V|H -— < tee > = 2
E w — tess 1 &'* : Z \

<YL || =N,

73

<<
Ll
(|
N\
|/
o r
g
E]
e ¥
N

1os¢ )
tosw tpn _toHC
N {oataN [E —
r_' Vie = o twiz _ A
vOo1~1/08 < toz . t wiz
Lour Yo"~ 7/ - S0 2
Vou ' ”//// // 4
ters ‘ tang o n
Vin = 7 X
N A—— X
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TC518129BPL/BSPL/BFL/BFWL/BFTL-70/80/10
TC518129BPL/BSPL/BFL/BFWL/BFTL-70L/80L/10L Static RAM
‘R;»Aw ) .
e 4
Y

Read Modify Write Cycle

T —
cs :I,:': W%i |[ ‘csn#:
e enml
p——mms .
I e [
Lour :g:: e ;“%ﬂ DATA-OUT | —
I, " N | YN
. . ;; P 'Z;L G :\—
T |
R | - \__
v e — e
v T,

!
(8
RW " i
L —_____/ .
Vou
~ OPEN -
ro1~v08 VoL — - .
v trs . | | tRec B 7
C Vi = r Ter I
. ‘—3& | N\
Note : A9 ~ A16 = Vi or V. W :HorL :
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TC518129BPL/BSPL/BFL/BFWL/BFTL-70/80/10
Static RAM TC518129BPL/BSPL/BFL/BFWL/BFTL-70L/80L/10L

Auto Refresh

Vin =
G V". -
tec tec taug,

tRFD g
ot tep

PR teap L, trap
Vig — - o £ p
e I s W N

VO1~108 ¥°“ -

P,
oL — OPEN

Note : CS, OF, RW, A0 ~ A16 = Vi or V,_
Self Refresh

I [
F VIH -— H
E VIL — .
RHC_
” trep >
tep | teas N Y

Vig — ; { b
RFSH Vie —____/ £t \_—_

Vou —
1/01~1/08
Vv

oL — OPEN
Note : CS, OF, R/W, AQ ~ A16 =V or V,_
CS Standby Mode
tre

Wi

VO1~08 z°“ - OPEN

oL —

Note : OF, RAW, AO ~ A16 = Vjy or Vi V4oL
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TOSHIBA

SILICON GATE CMOS

TC518129BPL/BFL/BFWL/BFTL-70V/80V/10V

131,072 WORD x 8 BIT CMOS PSEUDO STATIC RAM

Description

The TC518129B-V is a 1M 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 (RFSH) 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 R/W 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 Pin Connection (Top View)
¢ Organization: 131,072 words x 8 bits — _— .
* Low voltage operation: 2.7V ~ 5.5V RFSHO 1 32gv
e Data reters[ionpsupply voltage: 2.7V ~ 5.5V ::2 E 32' 33 :DJ éjg ! 32
® Fast access time A;;E ; %g 3 m | §
TC5181298-V Family :gg 7 2ebAs ;Zsmzssrn .
{ Forward)
[ w0 [ -w ~EL HI
toea CE Access Time 70ns 80ns 100ns :i E }? g E %éo
toga OF Acs:ess Time 25ns 30ns 40ns \ IS?E ]‘§ §(1) g %;
tre Cycle Time 115ns 130ns 160ns 1702914 19 B 106
Power Dissipation 385mwW 330mwW 275mwW é’gg g :z :g 3 vaz
Self Refresh Curtent | oA TCS181298PL /BFL /BFWL
3.0v 25pA
) ) Pin Names
. ég;ztr:rfresh is supported by an internal refresh address A0 ~A16 Address Inputs
e Self refresh is supported by an internal timer RW Read/Write Control Input
« inputs and outputs TTL compatible OE Output Enable Input
 Refresh: 512 refresh cycles/8ms RFSH Refresh Input
* Auto refresh power down feature CE Chip Enable Input
¢ Package CS Chip Select Input
- TC518129BPL-V: DIP32-P-600 I/01 ~ /08 | Data Inputs/Qutputs
- TC518129BFL-V: SOP32-P-450 Voo Power
- TC518129BFWL-V: SOP32-P-525 GND Ground
- TC518129BFTL-V: TSOP32-P-0820
(TSOP)
PIN NO. 1 2 3 4 5 6 7 9 10 1" 12 13 14 15 16
PINNAME | Ay | Ag | Ag | A [RW] CS | Ais | Vop |RFSH| Ag | As | A | A7 | Ag | A5 | A
PIN NO. 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32
PIN NAME Az Ao Ay Ag | /O1 | /O2 | I/O3 | GND | 1104 | /OS5 | 1/O6 | 1/O7 | 1/O8 Ao OE
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TC518129BPL/BFL/BFWL/BFTL-70V/80V/10V Static RAM

Block Diagram

Voo GND A
§° ' 8 ) COLUMN =
DECODER &
COLUMN  [g > S m
A16-9 9 ADDRESS SENSE AMP. (5] ~-«
BUFFER (8) |6 I/0 GATE AHaw |
"y vIvy .
Y256 % 8yt 83 D]IIOI
ROW AT 1 ’
A8-0 E:) ADDRESS 3| =X = /08
-
w 15| ARRAY 35S
.71 512x256x8 @
A
REFRESH A3 qu
COUNTER(9) [T = =F e
—E~ — O® [
i Y
CEo cLock = b REFRESH L >[REFRESH
s o> GENERATOR >|CONTROLLER [« TIMER
RFSH o—
Ot o——:j:}

— )

Operating Mode

PIN == I}

MODE CE csS OE RW RFSH | AD~A16 | 1/01~8
Read L H L H * v* ouT |
Write L H * L * v* IN

CE only Refresh L H H H * v HzZ

CS Standby L L * * * * HZ
Auto/Self Refresh H * * * L * HZ
Standby H * * * H * Hz

H = High level input (V)
L =Lowlevelinput (V)
=Viyor Vi
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 \
Vpp | Power Supply Voltage -1.0~7.0 \"
Topr | Operating Temperature 0~70 °C ;
 Tstrg | Storage Temperature -55 ~ 150 °C
TsoLper | Soldering Temperature « Time 260+ 10 °C + sec
Pp Power Dissipation 600 mwW
loyt | Short Circuit Output Current 50 mA
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Static RAM TC518129BPL/BFL/BFWL/BFTL-70V/80V/10V

DC Recommended Operating Conditions

SYMBOL PARAMETER MIN. | TYP. MAX. UNIT | NOTES
Vpp | Power Supply Voltage 45 5.0 5.5 \
ViH Input High Voltage 2.4 - | Vpp+1.0 v 2
Vi Input Low Voltage -1.0 - 0.8 \'

DC Characteristics (Ta = 0 ~ 70°C, Vpp = 5V+10%)
SYMBOL PARAMETER MIN. | TYP. | MAX. | UNIT | NOTES
70ns version - 50 70

Operating Current (Average)

oo | T, Address cycling: trg = tae min. 80ns version - 40 60 mA | 34
100ns version - 35 50
I Standby Current _ _ 1 mA
DDSt CE = V|H, RFS-H = VIH
Standby Current

lbbsz | =F - Vpp - 0.2V, RFSH = Vpp - 0.2V

| Self Refresh Current (Average) _
DDF1 | TE = Vi, RFSH = v :

Self Refresh Current (Average) _
lboF2 | TE - vy, - 0.2V, RFSH = 0.2V 35 | 50 | pA

Auto Refresh Current (Average)

'oors | mESH cycling: trg = trg min. - - 2 mA
= 70ns version - 50 70
only Refresh Current (Average) - -
looFs | TE, Address cyeling: tpe = tge Min. 80ns version 40 60 mA 3
100ns version - 35 50
| Input Leakage Current _ _ +10 WA
L) | oV <V < Vpp, All other inputs not under test = OV -
Output Leakage Current
|0(|_) Output Disabled (Ci = VIH orOE = Viy or RW = VIL)! - - +10 HA
ovV< VOUT < VDD
Output High Level _ _
VoH | |0 = -1.0mA 24 v
Output Low Level _ B
VOL 'OL =2.1mA 0.4 v
Capacitance* (Vpp = 5V, Ta = 25°C, f = 1MH2)
SYMBOL PARAMETER MIN. | MAX. | UNIT
Cn Input Capacitance (A0 ~ A16) -
Cip | Input Capacitance (CE, CS, OF, R/W, RFSH) - 7 pF
Cio Input/Output Capacitance -

*This parameter is periédically sampled and is not 100% tested.
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TC518129BPL/BFL/BFWL/BFTL-70V/80V/10V

Static RAM

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

-70 -80 -10
SYMBOL PARAMETER - UNIT | NOTES
MIN. | MAX. [ MIN. | MAX. | MIN. | MAX.

tre | Random Read, Write Cycle Time 115 - 130 - 160 -
tamw | Read Modify Write Cycle Time 160 - 180 - 220 -

tce | CE Pulse Width 70 |10,000| 80 |10,000| 100 | 10,000

tp | CE Precharge Time 35 - 40 - 50 -
tcea | CE Access Time - 70 - 80 - 100
toea | OE Access Time - 25 - 30 - 40

torz | CE to Output in Low -Z 20 - 20 - 20 -
toz | OF to Output in Low -Z 0 - 0 - 0 -
twrz | Output Active from End of Write 0 ~ 0 - 0 -
tchz | Chip Disable to Output in High-Z 0 20 0 20 0 25 9
tonz | OF Disable to Output in High-Z 0 20 0 20 0 25 9
twHz | Write Enable to Output in High-Z 0 25 0 25 0 30 9
tops | OF Output Disable Setup Time 0 - 0 - 0 -
topH | OE Output Disable Hold Time 10 - 10 - 10 -
trcs | Read Command Setup Time 0 - 0 = 0 -
tre | Read Command Hold Time 0 - 0 - 0 -
tcss | Chip Select Setup Time 0 - 0 - 0 - ns
tcsq | Chip Select Hold Time 20 - 25 - 30 -

twp | Write Pulse Width 20 - 25 - 30 -
twen | Write Command Hold Time 35 10,000 40 10,000 50 10,000
tcwL | Write Command to CE Lead Time 20 10,000 25 10,000 | 30 10,000
tosw | Data Setup Time from R/'W 15 - 20 - 25 - 10
tpsc | Data Setup Time from CE 15 - 20 - 25 - 10
tpyw | Data Hold Time from R/'W 0 - 0 - 0 - 10
tonc | Data Hold Time from CE 0 - 0 - 0 - 10
tasc | Address Setup Time 0 - - 0 - 11
taHc | Address Hold Time 20 - 25 - 30 - 11
tauc | RFSH Command Hold Time 15 - 15 - 15 -

trc | Auto Refresh Cycle Time 115 - 130 - 160 -
taep | RFSH Delay Time from CE 35 - 40 - 50 -
teap | RFSH Pulse Width (Auto Refresh) 30 | 8000 | 30 |[8000| 30 | 8000 12
tep | RFSH Precharge Time 30 - 30 - 30 - 12
tras | RFSH Pulse Width (Self Refresh) 8,000 - 8,000 - 8,000 - 12
ters | CE Delay Time from RFSH (Self Refresh) | 160 - 160 - 190 - 12
trer | Refresh Period (512 cycles, AQ ~ A8) - 8 - 8 - 8 ms

tr Transition Time (Rise and Fall) 3 50 3 50 3 50 ns
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Static RAM TC518129BPL/BFL/BFWL/BFTL-70V/80V/10V
3.0V Operation
DC Recommended Operating Conditions
SYMBOL PARAMETER MIN. TYP. MAX. UNIT | NOTES
Vpp | Power Supply Voltage 2.7 3.0 3.3 '
Viy Input High Voltage Vpp - 0.2V - [Vpp+1lOV{ V 2
Vi Input Low Voltage -0.5 - 0.2 \
DC Characteristics (Ta = 0 ~ 70°C, Vpp = 3.0ViO.3V)
SYMBOL PARAMETER MIN. TYP. | MAX. | UNIT ] NOTES
Operating Current (Average)
'ooo | TE Address cycling: trg = tae min. - 15 20 mA | 34
lpps2 | Standby Current - 15 25 HA
Ippr2 | Self Refresh Current (Average) - 15 25 pA
I Auto Refresh Current (Average) _ _ 2 mA
DDF3 | RFSH cycling: tr¢ = trc min.
CE only Refresh Current (Average)
'ooF4 | TE Address cycling: tre = tge min. - 15 20 mA 3
I Input Leakage Current _ _ +10
L)} 0V <V} < Vpp, All other Inputs not under test = OV - pA
Output Leakage Current
o) | output Disable, OV < Vour < Vop - - E0 ] wA
. lOH =-1mA 2.4 - -
Voy | Output High Level v
lon = -100pA Vpp - 0.2V - -
loL =2.1mA - - 0.4
VoL | Output Low Level ot '
loL = 100pA - - 0.2
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TC518129BPL/BFL/BFWL/BFTL-70V/80V/10V Static RAM

AC Characteristics (Ta = 0 ~ 70°C, Vpp = 3.0V+0.3V) (Notes: 5, 6, 8)

SYMBOL PARAMETER MIN. | MAX. | UNIT | NOTES
tre | Random Read, Write Cycle Time 240 -
tamw | Read Modify Write Cycle Time 320 -
tce | CE Pulse Width 150 | 10,000 13
tp | CE Precharge Time 80 -
tcea | CE Access Time - 150
toea | OF Access Time - 80
terz | CE to Output in Low -Z 20 -
to.z | OF to Output in Low -Z 5 -
twrz | Output Active from End of Write 5 -
tcHz | Chip Disable to Output in High-Z 0 30
tonz | OE Disable to Output in High-Z ] 30
twHz | Write Enable to Output in High-Z 0 40 9
tops | OF Output Disable Setup Time 0 -
topy | OE Output Disable Hold Time 10 -
trcs | Read Command Setup Time 0 -
trcy | Read Command Hold Time 0 - ns
twp | Write Pulse Width 35 -
twcn | Write Command Hold Time 70 | 10,000
towe | Write Command to CE Lead Time 35 110,000
tosw | Data Setup Time from R/W 30 - 10
tpsc | Data Setup Time from CE 30 - 10
tonw | Data Hold Time from R/W 0 - 10
tpnc | Data Hold Time from CE ] - 10
tasc | Address Setup Time 0 - 11
tanc | Address Hold Time 35 - 11
tanc | RFSH Command Hold Time 15 - )
trc | Auto Refresh Cycle Time 240 -
trrp | RFSH Delay Time from CE 80 -
trap | RFSH Pulse Width (Auto Refresh) 50 | 8,000 12
tep | RFSH Precharge Time 50 - 12
tras | RFSH Pulse Width (Self Refresh) 8,000 - 12
trrs | CE Delay Time from RFSH (Self Refresh) | 300 - 12
trer | Refresh Period (512 cycles, AQ ~ A8) - 8 ms
tr Transition Time (Rise and Fall) 3 50 ns

Timing Reference Levels:
Input Reference Levels:  1.5V/1.5V
Qutput Reference Levels:  1.5V/1.5V
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Static RAM TC518129BPL/BFL/BFWL/BFTL-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) ippo and Ippr4 depend on the cycle time.

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

5) An'initial pause of 100us 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 D Vg =26V 2.6v b
vy =06v  INPUT 0.6V ey

Input Reference Levels P Vp =24V
v, =08V  OUTPUT XC22Y

Output Reference Levels : Vou =22V INPUT REFERENCE ~ OUTPUT REFERENCE
VoL = 0.8V LEVEL LEVEL

8) Measured with a load equivalent to 1 TTL 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 (thgw or tpgc) and hold time (tpyy Or tpHo)-

11) Alladdress inputs are latched at the faling edge of CE. Therefore, all the address inputs must be valid
during tasc and taHc:

12) The two refresh operations, auto refresh and seff refresh, are defined by the RFSH pulse width under the condition
CE =V

Auto refresh  : RFSH pulse width < tpap (Mmax.)
Selfrefresh  : RFSH pulse width > tpag (min.)

The timing parameter terg Must be met for proper device operation under the following conditions:
o after self refresh
o if RFSH = “L” after power-up
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TC518129BPL/BFL/BFWL/BFTL-70V/80V/10V

Static RAM

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

SYMBOL PARAMETER MIN. | TYP. MAX. UNIT
Vpy | Data Retention Supply Voltage 2.7 - 5.5 v
Vph = 3.0V - 15 25
Ioprz | Self Refresh Current DH HA
VpH = 5.5V - 35 50
tr Recovery Time 5 - - ms
Voo
45V e e 5 ___________________ ( __________
Voo VOH mimimimimems— N / ............. -
GND
DATA RETENTION MODE
% SELF REFRESH
Vin RED ( ) teRg
RFSH Ons min. tR
$0.2v
GND
' N 2Vpp - 0.2V A ~
—_ VHem e g Y e -
CE
Vi
GND

Notes:  CS, OE, RW, AQ ~ A16 =V or Vy_
Iopr+ is applicable when RFSH = V_{max.), CE =V} (min.).
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Static RAM

TC518129BPL/BFL/BFWL/BFTL-70V/80V/10V

Timing Waveforms
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tos Al > _ ton
Vin =~ X X
WO1~1108 DATA-IN 7

v [N
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TC518129BPL/BFL/BFWL/BFTL-70V/80V/10V Static RAM

Write Cycle 2 (OE Clocked)
S — -
s
so~ats v 22220 aoosss /////////////////////////////////////////////////////
o T A N
tacs  twen “ tom.
S — N ]
— z::' K | ) — tmwiv_gfnum-m *t E
Lo —=== 7z

¢ //// 722200

Vin =
RESH Lt \
PH v - / + >

Write Cycle 3 (OE Fixed Low)

a7 %\ YA
o z:: W | '
. tags . wor e oo
e / N
o Ve — ) wmkt% g
|/0L~ o/:: :I’Z:i- . < CLZj: l twiz ||
Y . N

:HorL
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Static RAM

TC518129BPL/BFL/BFWL/BFTL-70V/80V/10V

Read Modify Write Cycle

tRMmwW

>l

.

T N
« D |[—=
- ns v 7778 T»faess '
v — \ / I
w T A s t:"’w MT _
- e AR
PO I e e
L—our xg“: 1 ‘m@‘ DATA - OUT }——*H%z_
1 = A N 7N
R - =
WD |l
o\ JA_ K
R — ) —
w Vil N

OPEN

Vox
WO1~108 o' -

| tRep

Vin
RFSH
wo—

FRS R %
Ao tep :‘\
- >

Note : AG ~ A16 = Vi or Vy_
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TC518129BPL/BFL/BFWL/BFTL-70V/80V/10V Static RAM

Auto Refresh

A 4

Vm - . N
G ViL — \L
tec trc N ta
tRFD I
tep tep

Vi =  d t - A : y
RFSH Vit — \r ? \

Von —
701~1/08
VoL — OPEN

Note : CS, OF, R/W, AQ ~ A16 = Vj or V.

Self Refresh

{4
VIH — LI
53 My — ) \
_RHC
‘ treD >

tep . tras o 83 |
Vin — 8
RFSH v, _ / } l[[ \

o
1o1~108 VOH OPEN
VoL —
Note : CS, OF, R/W, AQ ~ A16 = Vi or V)
CS Standby Mode
tre

e
ViH = X
e Vie — \ I
tp |

5

01~108 VOH = OPEN
VoL —
— 4 "
Note : O, R/W, A ~ A16 =V or V_ 7/// ‘HorL
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Static RAM TC518129BPL/BFL/BFWL/BFTL-70V/80V/10V

Ippr2 Vpp Characteristics

(pA)
Typ. ‘ Ta= 25°C
100 [~
50—
0 ] i ] 1
2 .3 4 5 6 (V)
Vpp
lppea Temp. Characteristics
(uA)
Typ. Vpp = 3V
60
40 f—
20
0 1 1 |
0 25 70 (°C)
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TC518129BPL/BFL/BFWL/BFTL-70V/80V/10V Static RAM

Battery Backup Application Example

25A1015
Voo o '
L | o ‘
2 10000 < - *2
3.9v ] . 104F -
V, H
- oo T~ T ox
- 0.14F |~
5000 systemd ] “
5000 Nied = -
X3 :lr— - System
36V = —
-
= 20000 25C1815
ﬂ: GND
77 777 /J; 7 77

*1: Ceramic condenser
*2: Tantalum condenser
(A large bypass condenser is preferable to absorb noise when the power supply is switched.)

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/CFT1.-70/80/10
TC518129CPL/CFWL/CFTL-70L/80L/10L
SILICON GATE CMOS PRELIMINARY

131,072 WORD x 8 BIT CMOS PSEUDO STATIC RAM

Description

The TC518129C is a 1M bit high speed CMOS pseudo static RAM organized as 131,072 words by 8 bits. The TC518129C utilizes
aone 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 R/W 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 s 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 Pin Connection (Top View)
¢ Organization: 131,072 words x 8 bits ‘
¢ Single 5V power supply RFSHS 1 T 32 g VD%
: a1642 31 P Al
e Fast access time A4 E 3 gg g cs
; A1244 RW
TC518129C Family A7E P 28 gAIB
. . R A6 6 27P A8
70 - 10 asg7 26D A9
" a4ds 5P an
tcea CE Access Time 70ns 80ns 100ns A3de sab 5
toea OF Access Time 25ns 30ns 40ns Aa24910 23p A0
A1ga 2PCE TCS18129CFTL ( Forward )
tgc Cycle Time 115ns 130ns 160ns aod 12 21 P vos
issipati w1g13 20 P wO7
Power Dissipation 385mW100 u2\3((‘)-mw . )275mW IIOZE ‘; ) g g va g
version ¥0341 1
Self Refresh Current 50uA (LL version) GNDd 16 17D 108
® Auto refresh is supported by an internal refresh address TCS18129CPL/CFWL
counter
o Self refresh is supported by an internal timer Pin Names
¢ Inputs and outputs TTL compatible A0 ~A16 | Address Inputs
¢ Refresh: 512 refresh cycles/8ms R/W Read/Write Control Input
® Auto refresh power down feature OE Output Enable Input
* Package RFSH Refresh Input
- TC518129CPL : DIP32-P-600 CE Chip Enable Input
- TC518129CFWL : SOP32-P-525 -
CS Ch lect |
- TC518129CFTL : TSOP32-P-0820 b Seloct Input
/01 ~ /08 | Data Inputs/Outputs
Vpp Power
GND Ground
(TSOP)
PIN NO. 1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16

PINNAME | Ay | Ag | Ag | A3 |RW | CS | Ais | Vop | RFSH | Ag | Ag | Az | Ay | Ag | As | Ag
PINNO. | 17 | 18 | 19 | 20 | 21 | 22 | 23 [ 24 | 25 | 26 | 27 | 28 | 20 | 30 | a1 | 32
PINNAME | A; | A, | Ay | Ay |01 [vo2 | 1103 [GND | 1104 | /05 | 1106 | 107 | o8 | TE | Ay | OF
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TC518129CPL/CFWL/CFTL-70/80/10

TC518129CPL/CFWL/CFTL-70L/80L/10L Static RAM
Block Diagram
v GND A
§'° 9 8 COLUMN =
DECODER 58 (o]
COLUMN  |g Fd\al
A16-9 | 8 ) ADDRESS SENSE AMP. 4___j—x=
BUFFER (8) 4 W0 GATE N fHqw | o
%5 1701
Bl || 23] L
ROW N o Ti/08
A8-0 @ ADDRESS 9,,§ = =
BUFFER (9) S| : | memory 22
] ARRAY ®
512 ¢
2 17| s12x256x8 3= |7 |
REFRESH NS [ N
COUNTER(9) Ve =F "
* S —/OQ IS
CEo{ cLock =l ~{ReFRESH l->~[reFresH | 1
" cso»t GENERATOR CONTROLLER TIMER
mﬁo—————r
% o)
RAW
Operating Mode
PIN' ' GE | ¢s | OF | Rw | RFSH | AO-~A16 | 1/01~8
MODE
Read L H L H . v* ouT
Write L H * L . v IN
CE only Refresh L H H H * Al HZ
CS Standby L L . . . . HZ
Auto/Self Refresh H * * * L * HZ
Standby H * * * H * HZ

H = High level input (Vi)
L =Low levelinput (V)
* =VyorV

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 \
Vour | Output Voltage -1.0~7.0 \
Vpp | Power Supply Voltage -1.0~7.0 v
Topr | Operating Temperature 0~70 °C |
Tstrg | Storage Temperature -65 ~ 150 °C
TsoLper | Soldering Temperature ¢ Time 260+ 10 °C - sec
Pp Power Dissipation 600 mwW
loytr | Short Circuit Output Current 50 mA
D-150
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TC518129CPL/CFWL/CFTL-70/80/10

Static RAM TC518129CPL/CFWL/CFTL-70L/80L/10L
DC Recommended Operating Conditions
SYMBOL PARAMETER MIN. | TYP. MAX. UNIT | NOTES
Vpp | Power Supply Voltage 45 5.0 5.5 \
Viu Input High Voltage 24 - |Vpp+1.0 \ 2
Vi | Input Low Voltage -1.0 - 0.8 \
DC Characteristics (Ta = 0 ~ 70°C, Vpp = 5V+10%)
SYMBOL PARAMETER MIN. TYP. MAX. | UNIT | NOTES
70ns version - 50 70
Operating Current (Average) - -
lbbo | T, Address cycling: tae = tre min. 80ns version 40 60 mA | 34
100ns version - 35 50
| Standby Current _ _ 1 mA
| Standby Current L version - 50 100 | pA
bDS2 | TE = Vpp - 0.2V, RFSH = Vpp - 0.2V LL version - 35 50 pA
| Self Refresh Current (Average) _ _ 1 mA
DOFt | TE = Vi, RFSH=V,_
| Self Refresh Current (Average) L version - 50 100 | pA
DDF2 | TE = Vpp - 0.2V, RFSH = 0.2V LL version - 35 | 50 | pA
| Auto Refresh Current (Average) _ _ P mA
DDF3 | RFSH cycling: trg = trg min
oE 70ns version - 50 70
only Refresh Current (Average) - -
looFs | TE, Address cycling: tac = trc Min. 80ns version 40 60| mA 8
100ns version - 35 50
| Input Leakage Current _ _ +10 uA
L)1 oV < V) < Vpp, All other Inputs not under test = OV =
Output Leakage Current
lory | Output Disabled (CE = Vyyy or OF = Vyy or RIW = V), - - +10 HA
Output High Level
Von |OH’1 » m% 2.4 - - v
Output Low Level
VoL {15 =2.1mA - 04 1V
Capacitance* (Vpp = 5V, Ta = 25°C, f = 1MHz)
SYMBOL PARAMETER MIN. | MAX. UNIT
Cyy Input Capacitance (A0 ~ A16) -
Cip | Input Capacitance (CE, CS, OE, R/W, RFSH) - pF
Cio | Input/Output Capacitance -

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

PRELIMINARY
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TC518129CPL/CFWL/CFTL-70/80/10
TC518129CPL/CFWL/CFTL-70L/80L/10L

Static RAM

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

-70 -80 -10
SYMBOL PARAMETER UNIT | NOTES
MIN. | MAX. | MIN. | MAX. | MIN. | MAX.

tgc | Random Read, Write Cycle Time 115 - 130 - 160 -
trmw | Read Modify Write Cycle Time 160 - 180 - 220 -

tce CE Pulse Width 70 10,000 80 10,000 | 100 | 10,000

tp CE Precharge Time 35 - 40 - 50 -
tcea | CE Access Time - 70 - 80 - 100
toea | OF Access Time - 25 - 30 - 40

tcrz | CE to Output in Low -Z 20 - 20 - 20 -

toz | OF to Output in Low -Z 0 - 0 - ] -
twLz | Output Active from End of Write 0 - 0 - 0 -
tcyz | Chip Disable to Output in High-Z 9] 20 0 20 0 25 9
tonz | OE Disable to Output in High-Z 0 20 0 20 0 25 9
twhz | Write Enable to Output in High-Z 0 25 0 25 0 30 9
tops | OE Output Disable Setup Time 0 - 0 - 0 -
topy | OF Output Disable Hold Time 10 - 10 - 10 -
trcs | Read Command Setup Time 0 - 0 - 0 -
trcy | Read Command Hold Time 0 - - 0 -
tcss | Chip Select Setup Time 0 - - 0 -
tcsy | Chip Select Hold Time 20 - 25 - 30 - e

twp | Write Pulse Width 20 - 25 - 30 -
twcn | Write Command Hold Time 35 10,000 40 10,000 50 10,000
towL | Write Command to CE Lead Time 20 (10,000 25 |10,000( 30 {10,000
tpsw | Data Setup Time from R/W 15 - 20 - 25 - 10
tosc | Data Setup Time from CE 15 - 20 - 25 - 10
tonw | Data Hold Time from R/'W 0 - 0 - 0 - 10
tpne | Data Hold Time from CE 0 - 0 - - 10
tasc | Address Setup Time 0 - 0 - - 1
taHc | Address Hold Time 20 - 25 - 30 - 11
trhc | RFSH Command Hold Time 15 - 15 - 15 -

trc Auto Refresh Cycle Time 1156 - 130 - 160 -
trsep | RFSH Delay Time from CE 35 - 40 - 50 -

teap | RFSH Pulse Width (Auto Refresh) 30 8,000 30 8,000 30 8,000 12
tep | RFSH Precharge Time 30 - 30 - 30 - 12
tras | RFSH Pulse Width (Self Refresh) 8,000 - 8,000 - 8,000 - 12
trps | CE Delay Time from RFSH (Self Refresh) | 160 - 160 - 190 - 12
trer | 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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TC518129CPL/CFWL/CFTL-70/80/10
Static RAM TC518129CPL/CFWL/CFTL-70L/80L/10L

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) Ippo and Ippes depend on the cycle time.

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

5) An initial pause of 100us with high CE is required after power-up before proper device operation is achieved.
6) AC measurements assume tr = 5ns.

Timing reference level
7) Timing reference levels 26V \

Input Levels V=26V INPUT 2.4V
V= 0.6V v 0.6V 0.8y

Input Reference Levels V=24V T
wZoav OUTPUT Coa

Output Reference Levels Vo = 2.2V INPUT REFERENCE  OUTPUT REFERENCE
VoL = 0.8V LEVEL LEVEL

8) Measured with a load equivalent to 1 TTL load and 100pF.

9) tonz, torz, twiz 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 (tpgy or tpse) and hold time (tppw or tpre)-

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

12) The two refresh operations, auto refresh and self refresh, are defined by the RFSH pulse width under the condition
CE = Vp

Auto refresh  : BRESH pulse width < tpap (max.)
Self refresh  : RFSH pulse width = teag (min.)

The timing parameter terg must be met for proper device operation under the following conditions:
o after self refresh
¢ if RFSH = “L” after power-up
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TC518129CPL/CFWL/CFTL-70/80/10

TC518129CPL/CFWL/CFTL-70L/80L/10L Static RAM
Timing Waveforms
Read Cycle
tac ” R
v tee R ) e
H = — f i
53 - tess | V \
sy o tcH 7, )

tan

ADDRESS D

>
°
e
>
o
< < << << <L <
H T F I FX 3
1 |
g g
A
g
Y
i e
%, 7Y
L §

N #
OF
N, /)
tre
. >
RW v, — tcea . tomz \
*————EQEA____.; < ¥ tenz
VO1~108 You™ DATA-OUT Ji S
VoL — taue toLz - X #
teRs ""—' toz N I 42’!‘ trFD
Vig — TR — r ;..
RFSH ViL — / \ / \
Write Cycle 1 (OE Fixed High) ]
v Iy <
W= X
Tl gy b
A/

= X/

“ . -
A0~ A6 z::‘ @T — ,
R
o 307 ]
VO1~/08 |, . DATA-IN ;FPJ( - Jstm
O . | £
HorL



TC518129CPL/CFWL/CFTL-70/80/10
Static RAM TC518129CPL/CFWL/CFTL-70L/80L/10L

Write Cycle 2 (OE Clocked)

tre

@« T N . VN
- = ”////////////////////%///W//// /

Viy = ’ X
., towe a
tres > o WCH * - )
AW Vi = ]’ twe /-f
ViL — Ay A
< | 1ps¢ >
tosw|, | [tow _toHc,
Viy ~— b
l——-iN Vi = : S PATA-IN —
/O1~1/08 <4tz < touz WH:Z twuiz &L
L_ Vo y. Z
&
out 4 207
RSyt { taue [tee
— _f —
RFSH / <+ t :\ \

Write Cycle 3 (OE Fixed Low)

ww___/ &L{H\ - K
i W N
T W\Zf) - ;
A - o
T Sy s SN

:HorL
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TC518129CPL/CFWL/CFTL-70/80/10
TC518129CPL/CFWL/CFTL-70L/80L/10L Static RAM

Read Modify Write Cycle

0l o \ —< ‘ 4#‘_‘%\___
B L /

cs

Vig = -
o\ _ N /
tres < towy N
Vin = e : twe &
RW vy / e "
tosw touw,
1 kS touc
Viy — y K
[—'lN Vig — - Tn Tz )LDATA-IN 4
1/01~1/08 N A | tong t !
Vox— 'y
l—cur oH DATA-OUT
tRHC L S
teRs T teg
Vi = = =
R o _ NN\
CE Only Refresh

tre

= ) < e :
- tess | “S‘ | \——-—

XW =X

[«

:___/ LN

RO e . W tRCH%

= = :

[+]4

W

Vou—
VO1~1/08 |, . OPEN
P
teRs | tRHC ol teep
Vm - - 1, 1(
RFSH i
Vit — AN
Note : A9 ~ A16 = Vi or V. :HorlL
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TC518129CPL/CFWL/CFTL-70/80/10

Static RAM TC518129CPL/CFWL/CFTL-70L/80L/10L.
Auto Refresh
Vin —
T ViL — }
tec R trc tRuC
trReD g i
< tep tep
< XE2 tear |, teap
Vih — o o y 3
Vit — / l: :ﬁ xc / \

VO1~108 ::0"

_tanc,
<>

N

el 7N,
s N - :
<

1

vO1~v08 VoH

VoL —

Note : OF, R/W, AQ ~ A16 = Vi or V.
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Static RAM

Notes
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TOSHIBA

SILICON GATE CMOS

TC518512PL/FL/FTL/TRL-70/80/10

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
aone transistor dynamic memory cell with CMOS peripheral circuitry to provide high capacity, high speed and low power storage. The
TC518512PL operates from a single 5V power supply. Refreshing is supported by a refresh (OE/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 R/W 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

® Fast access time

TG518512PL Family
-70 -80 -10
tcea CE Access Time 70ns 80ns 100ns
toea OE Access Time 30ns 30ns 40ns
tre Cycle Time 115ns 130ns 160ns
Power Dissipation 385mW 330mwW 275mwW
Self Refresh Current 200pA

e Auto refresh is supported by an internal refresh address

counter

» Self refresh is supported by an internal timer
¢ Inputs and outputs TTL 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
A0 ~A18 Address Inputs
R/W Read/Write Control Input
GE/RFSH g:;feusthElr;z?Jlte et
CE Chip Enable Input
/01 ~ 1/08 Data Inputs/Outputs
Vbp Power
GND Ground

Pin Connection (Top View)

A18(]
A16{]
A4
A12(
A7(
A6(]
As{]

Adf]

A3(
-vli
A1(
Aol
1101(]
o2
03[

GND(

PUFUFTL

1 32
2 31
3 300
a4 290
5 280
6 27
7 26
8 25
9 24
10 23
1 22
12 21
13 20
14 19
15 i8
16 17

Voo
AlS
Al7
R/W
A13
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A8
HA16
DA14
DA12
A7
1 A6
JAS
] As
A3
A2
] A1
Ja0
gv01
1102
]1/03
JGND
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TC518512PL/FL/FTL/TRL-70/80/10 Static RAM

‘Block Diagram

Voo GND A

o 8 } COLUMN
A8 I DECODER -
pa\ COJIUMN ’ 1 sense amp 28]
8 AMP. o -
ADDRESS Tx
8/1BUFFER (8) [ /O GATE = < 3
- ] N
A10 H 2s6xs <3 ]]T
= ROW N « —d
@ ADDRESS ULEEER) VYRR sae < o
BUFFER (11) | | 8 : MEMORY N
- - -
A kL ARRAY 5
.| 2088x256x8 a®
REFRESH A g ; =2
COUNTER(11) M8 Ex |_8‘> 3. %
=2
t N
«>
CE o»| CLOCK ]| '+ REFRESH t—»| REFRESH Qm
GENERATOR CONTROLLER TIMER

OE/RFSHo

e

Operating Mode
- PIN OF/
MODE CE AFSH RW | AD-~A18 | I/01~8
Read L L H v* ouT
Write L * L v IN
CE only Refresh L H H v HZ
Auto/Self Refresh H L * * HZ
Standby H H * * HZ

H = High level input (V|13
I . Lowlevel input (V)
= Vi or Vi _
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 Vv
Vour | Output Voltage -1.0~7.0 \
Vpp | Power Supply Voltage -1.0~7.0 \
Topr | Operating Temperature 0~70 °C ]
Tstrg | Storage Temperature -55 ~ 150 °C
TsoLper | Soldering Temperature « Time 260+ 10 °C «sec
Pp Power Dissipation 600 mw
lour | Short Circuit Output Current 50 mA
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Static RAM

TC518512PL/FL/FTL/TRL-70/80/10

DC Recommended Operating Conditions

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

TOSHIBA AMERICA ELECTRONIC COMPONENTS, INC.

SYMBOL PARAMETER MIN. | TYP. MAX. UNIT | NOTES
Vpp | Power Supply Voltage 45 5.0 5.5 \
Vi | Input High Voltage 24 - | Vpp+1.0 \Y 2
Vi Input Low Voltage -1.0 - 0.8 \"
DC Characteristics (Ta = 0 ~ 70°C, Vpp = 5V£10%)
SYMBOL PARAMETER MIN. [ TYP. | MAX. | UNIT | NOTES
70ns version - 50 70
Operating Current (Average) - _
'ooo | TE, Address cycling: trg = trg min. 80ns versmfn 45 60 mA | 34
100ns version - 35 50
| Standby Current _ _ 1 mA
DbS1 | TFE = V), OE/RFSH = Viy
Standby Current _
lobs2 | B - vy, - 0.2V, OE/RFSH = Vpp - 0.2V - 200 | #A
| Self Refresh Current (Average) _ _ 1 mA
DDF1 | TE = vy, OE/RFSH = V.
0 Self Refresh Current (Average) _ _ 200 WA
DDF2 | TF = Vpp - 0.2V, OE/RFSH = 0.2V
70ns version - - 70
Auto Refresh Current (Average) - — —
lors | GE/RFSH cycling: teg = tec min. il versm.n 60 mA 3
100ns version - - 50
cE 70ns version - - 70
only Refresh Current (Average) - ~ _
lboFa | F, Address cycling: tre = trg min. 80ns version 60 mA 3
100ns version - - 50
| Input Leakage Current a _ +10
L) 1 OV <V < Vpp, All other Inputs not under test = OV -
Output Leakage Current
I Output Disabled (CE = V) or OE/RFSH =V}, or RIW = V) - - +10
o(L) IH
Output RHigh Level _ _
VOH IOH =-1.0mA 24 v
Output Low Level _
VOL IOL =2.1mA - 0.4 v
Capacitance* (Vpp = 5V, Ta = 25°C, f = 1MH2)
SYMBOL PARAMETER MIN. | MAX. | UNIT
Ciy Input Capacitance (A0 ~ A18) -
Ci2 | Input Capacitance (CE, OE/RFSH, R/W) - pF
Cio Input/Output Capacitance - 7
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TC518512PL/FL/FTL/TRL-70/80/10

Static RAM

AC Characteristics (Ta = 0 ~ 70°C, Vpp = 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 CE Pulse Width 70 10,000 80 10,000 | 100 | 10,000

tp | CE Precharge Time 35 - 40 - 50 -
tcea | CE Access Time - 70 - 80 - 100
toea | OF Access Time - 30 - 30 - 40

tcrz | CE to Output in Low -Z 20 - 20 - 20 -

torz. | OF to Output in Low -Z 0 - ] - 0 -
twrz | Output Active from End of Write 0 - 0 - 0 -
tocHz | Chip Disable to Output in High-Z 0 20 ' 0 20 0 25 9
tonz | OFE 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 | OF Setup Time Referenced to CE 10 - 10 - 10 - 9
tonc | OE Hold Time Referenced to CE 0 - 0 - 0 - 9
trcs | Read Command Setup Time 0 - 0 - 0 -
tacH | Read Command Hold Time 0 - 0 - 0 - ns

twp | Write Pulse Width 25 - 25 - 30 -
twen | Write Command Hold Time 40 - 40 - 50 -
towL | Write Command to CE Lead Time 25 - 25 - 30 -
tosw | Data Setup Time from R/W 20 - 20 - 25 - 10
tpsg | Data Setup Time from CE 20 - 20 - 25 - 10
tppw | Data Hold Time from R/W 0 - - 0 - 10
tpuc | Data Hold Time from CE 0 - - 0 - 10
tasc | Address Setup Time 0 - - 0 - 1
taHc | Address Hold Time 15 - 20 - 25 - 1

tec | Auto Refresh Cycle Time 130 - 130 - 160 -

trrp | RFSH Delay Time from CE 40 - 40 - 50 -

trap | RFSH Pulse Width (Auto Refresh) 30 |8000| 30 |8000| 30 | 8000 12

tep | RFSH Precharge Time 30 - 30 - 30 - 12
teas | RFSH Pulse Width (Self Refresh) 8,000 - 8,000 - 8,000 - 12
trrs | CE Delay Time from RFSH (Self Refresh) | 160 - 160 - 190 - 12
trer | Refresh Period (2048 cycles, AO ~ A10) - 32 - 32 - 32 ms

tr Transition Time (Rise and Fall) 3 50 3 50 3 50 ns
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Static RAM TC518512PL/FL/FTL/TRL-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) Inpo » Ioprss and Ippr4 depend on the cycle time.

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

5) An initial pause of 100us with high CEis required after power-up before proper device operation is achieved.
6) AC measurements assume ty = 5ns.

7) Timing reference levels

Input Levels D V=26V 2.6V TV
ViL=0.6V INPUT 0.6V 0.8Y
Input Reference Levels D Vg =24V -
Vi'Zosv  OUTPUT _ Iz
)
Output Reference Levels . VOH =29V INPUT REFERENCE OUTPUT REFERENCE
VoL = 0.8V LEVEL LEVEL

8) Measured with a load equivalent to 1 TTL load and 100pF.

9) tonz: tonz: twiz define the time at which the output achieves the open circuit condition and is not referenced to output
voitage 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 (tpsw or tpgc) and hold time (tppyy of toHe)-

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

12) The two refresh operations, auto refresh and self refresh, are defined by the RFSH pulse width under the condition CE= Vii-
Auto refresh  : RFSH pulse width < tpap (max.)
Self refresh  : RFSH pulse width > tgag (min.)

The timing parameter trrg must be met for proper device operation under the following conditions:
e after self refresh
o if OE/RFSH = “L” after power-up
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Timing Waveforms
i z::: \* tes ;Z!; oy
OERRH y, _ / N A 1/
W ;::: /-r fea T o touzA - &Z____
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Static RAM

TC518512PL/FL/FTL/TRL-70/80/10

Write Cycle 2 (OE Clocked or Fixed Low)

<

trC

Vi —
Vit —

9"

N

 —

e

— 2

=

<

X

/ N\

tanc

s~y ) ATS K i

tonc N
|» >
Vin — o )\ tosc
OELRRAE ) _ S . R
T
trcs > tweH <+ v o >
Vih - twp Ed
Vit — 7 \- t-/
N 1psc >
tosw ton _tone
Vi — = hN
l——m Vi — tm- !PATA-IN :
¥O1~1/08 onz Y twiz M2k H
L_ Vou— 7 72
OUT yo = P 0
Read Modify Write Cycle
< tRMW - N
tee y, == >
Vih — -+ >
T Vi — \-k \___
tase | tanc
Vin -‘// vd 7
l ! tous ‘ 1295
Vi — r
oErsR U \ / /
trcs ] < [ N
Vm - b d | P '~WP g ¥
RW g / \; »/
tosw tomw, |
¢—DsC |_towg
Vi — y i N
Ny = ~ A DI DATA-IN )—%
VO1~V08 ——t0Ea ) H Pw_u’
Vou—
ATA - OUT |
Lour oL | &% DATA - OU
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e V- . < Y -
orRrH " :_—_‘__acs-]; ) e ; N
T X

OoH
VO1~1/08 y " _°

Auto Refresh

OPEN

Note : A11 ~ A18 =V or Vi

:HorL

1474

S
} tong,

t
tep )l |elEar
Viw = il
OERFSH /1

101~y08 YOH =
%

<

>

tep

o lrar

v

OPEN
oL —
Note : R/W, A0 ~ A18 = V| or V|L
Self Refresh
Vin — 1
[« ViL — /
¢ tRep >
| e | teas
Vi —
OE/RFSH Vit — n
L}
vO1~108 z°" - OPEN

oL —
Note : RAW, AO ~ A18 =V, or Vi

D-166

TOSHIBA AMERICA ELECTRONIC COMPONENTS, INC.



TOSHIBA

TC518512PL/FL/FTL/TRL70('T) /80(LT) /10(L'T)

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
aone transistor dynamic memory cell with CMOS peripheral circuitry to provide high capacity, high speed and low power storage. The
TC518512PL operates from a single 5V power supply. Refreshing is supported by a refresh (OE/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 R/W thus simplifying the microprocessor interface. The
TC518512PL-(LT) is guaranteed over an operating temperature range of -20 ~ 70°C.
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

e Organization: 524,288 words x 8 bits
* Single 5V power supply

e Fast access time

TC518512PL-(LT) Family
-70 -80 -10
tcea CE Access Time 70ns 80ns 100ns
toea OF Access Time 30ns 30ns 40ns
trg Cycle Time 115ns 130ns 160ns
Power Dissipation 385mW | 330mw 275mW
Self Refresh Current 220pA

¢ Auto refresh is supported by an internal refresh address
counter
o Seif refresh is supported by an internal timer
® Inputs and outputs TTL compatible
* Wide operating temperature: -20 ~ 70°C
¢ Refresh: 2048 refresh cycles/32ms
e Package
- TC518512PL: DIP32-P-600
- TC518512FL: SOP32-P-525
- TC518512FTL: TSOP32-P-400
- TC518512TRL: TSOP32-P-400A

Pin Names
AO ~ A18 Address Inputs
RW Read/Write Control Input

AFSH Output Enable Input
GE Refresh Input

CE Chip Enable Input
1/01 ~ 1108 Data Inputs/Outputs

Vbp Power

GND - Ground

Pin Connection (Top View)

PUFUFTL
A18{1 320 Vpo
A16{ 2 310 AlS
A14Q 3 300 a7
A2l 4 290 RW
A70s 280 A13
A6 6 27 A8
As] 7 26 A9
A4(l 8 250 An
A3{]
A2{]
Ar(
AC(]
101
vo2(]

1103{]
GND]
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NA18
NA16
TA14
DA12
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A3
A2
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1701
1702
03
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TC518512PL/FL/FTL/TRL-70(LT)/80(LT)/10(LT) Static RAM

Block Diagram
VDD GND —
o 8 | COLUMN \
A8 I . DECODER -
-4 L 2=
COLUMN 8 SENSE AMP. |4 Z=-
(8 | ADDRESS /O GAT - =
BUFFER (8) = / € <2 o
T WY w TN
A10 qn;zss"a T - ¥ ]]T
T Zco)\gness ) = To
s
BUFFER (11) |1l | 8 N
S MEMORY 2
. -
> 3 2048 ARRAY o
2048 x 256 x 8 )
REFRESH =L g | 5=
COUNTER(11) 19 E=* 8 3
L/ °= =
L v
; =
CE o= CLOCK 1|4 ReFRESH »| REFRESH o
GENERATOR [T | CONTROLLER TIMER y
—
—

Operating Mode
PIN| = | OF ‘

MODE CE RFSH RW | AD~A18 | [/01~8
Read L L H v* ouTt
Write L . L v IN
CE only Refresh L H H v* HZ
Auto/Self Refresh H L * * HZ
Standby .. H H * * HZ

H = High level input (Vi)

L = Low levelinput (v} )

Yo =VorVy

V* = At the falling edge of CE, all address inputs are latched. At all other times, the address inputs are
HZ = High impedance

wkn

Maximum Ratings

SYMBOL ITEM RATING UNIT | NOTES
ViN Input Voltage -1.0~7.0 \
Vout | Output Voltage 1.0~7.0 "
Vpp | Power Supply Voitage -1.0~7.0 v
Topr | Operating Temperature -20~70 °C ’
Tstrg | Storage Temperature -55 ~ 150 °C
TsoLper | Soldering Temperature « Time 260+ 10 °C » sec
Pp Power Dissipation 600 mwW
loytr | Short Circuit Output Current 50 mA
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Static RAM TC518512PL/FL/FTL/TRL-70(LT)/80(LT)/10(LT)

DC Recommended Operating Conditions

SYMBOL PARAMETER MIN. | TYP. MAX. UNIT | NOTES
Vpp | Power Suppiy Voltage 45 5.0 5.5 v
Viy Input High Voltage : 2.4 - |Vpp+1.0 v 2
Vi Input Low Voltage -1.0 - 0.8 Vv

DC Characteristics (Ta = -20 ~ 70°C, Vpp = 5V+10%)

SYMBOL PARAMETER MIN. | TYP. | MAX. | UNIT | NOTES
' 70ns version - 50 70
Operating Current (Average) - —
oo TE, Address cycling: tag = trg min. 80ns version 45 60 mA 3,4
100ns version - 35 50
i Standby Current _ _ 1 mA
DDS1 | TE = V), OE/RFSH = Viy
Standby Current
lbbs2 | TF = v - 0.2V, OE/RFSH = Vpp - 0.2V o e
| Self Refresh Current (Average) _ _ 1 mA
DDF1 CE-= VlH, OE/RFSH = V"_
Self Refresh Current (Average) _
'bbF2 | TF - Vg - 0.2V, OE/RFSH = 0.2V 100 | 220 | pA
70ns version - - 70
Auto Refresh Current (Average) - — ~
bors | GE/RFSH cycling: e = tgg min. 80ns version 60 | mA 3
100ns version - - 50
e 70ns version - - 70
only Refresh Current (Average) - — _
ooFs | TE, Address cycling: the = trc Min. 80ns version 60 | mA 8
100ns version - - 50

| Input Leakage Current _ B +10
L) | 0V < V) < Vpp, All other Inputs not under test = 0V -

Output Leakage Current
lowy | Output Disabled (CE = V) or OE/RFSH = V) or RIW = V) - - £10
0V < Vour<Vpp

) Output High Level
OH IOH =-1.0mA

Output Low Level -
VOL |o|_ =2.1mA - - 04 v

Capacitance* (Vpp = 5V, Ta = 25°C, f = 1MH2)

SYMBOL PARAMETER MIN. | MAX. | UNIT
Cyy Input Capacitance (A0 ~ A18) - 5
Ciz | Input Capacitance (CE, OE/RFSH, R/W) - 7 pF
Cio Input/Output Capacitance - 7

*This parameter is periodically sampled and is not 100% tested.
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TC518512PL/FL/FTL/TRL-70(LT)/80(LT)/10(LT)

Static RAM

AC Characteristics (Ta = -20 ~ 70°C, Vpp = 5V+10%) (Notes: 5, 6, 7, 8)

-70 -80 -10
SYMBOL PARAMETER - UNIT | NOTES
MiN. MAX. MIN. MAX. MIN. MAX. | -
tre Random Read, Write Cycle Time 115 - 130 - 160 -
tauw | Read Modify Write Cycle Time 165 - 180 - 220 -
tce CE Pulse Width 70 10,000 80 10,000| 100 {10,000
tp | CE Precharge Time 35 - 40 - 50 -
tcea | CE Access Time - 70 - 80 - 100
toea | OE Access Time - 30 - 30 - 40
tciz | CE to Output in Low -Z 20 - 20 - 20 -
torz | OF to Output in Low -Z 0 - ] - 0 -
twz | Output Active from End of Write 0 - 0 - 0 -
tcyz | Chip Disable to Output in High-Z 0 20 0 20 0 25 9
tonz | OFE 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 CE 10 - 10 - 10 - 9
tonc | OE Hold Time Referenced to CE 0 - 0 - 0 - 9
trecs | Read Command Setup Time 0 - 0 - 0 -
tren | Read Command Hold Time 0 - 0 - 0 - ns
twp | Write Pulse Width 25 - 25 - 30 -
twen | Write Command Hold Time 40 - 40 - 50 -
towL | Write Command to CE Lead Time 25 - 25 - 30 -
tpsw | Data Setup Time from R/W 20 - 20 - 25 - 10
tpsc | Data Setup Time from CE 20 - 20 - 25 - 10
topw | Data Hold Time from R/W 0 - 0 - 0 - 10
toc | Data Hold Time from CE 0 - 0 - 0 - 10
tasc | Address Setup Time 0 - 0 - 0 - 11
tanc | Address Hold Time 15 - 20 - 25 - 11
trc | Auto Refresh Cycle Time 130 - 130 - 160 -
tarp | RFSH Delay Time from CE 40 - 40 - 50 -
teap | RFSH Pulse Width (Auto Refresh) 30 | 8,000 | 30 8,000 | 30 8,000 12
trp | RFSH Precharge Time 30 - 30 - 30 -~ 12
teas | RFSH Pulse Width (Self Refresh) 8,000 - 8,000 - 8,000 - 12
trrs | CE Delay Time from RFSH (Self Refresh) | 160 - 160 - 190 - 12
trer | Refresh Period (2048 cycles, AO ~ A10) - 32 - 32 - 32 ms
tr Transition Time (Rise and Fall) 3 50 3 50 3 50 ns
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Static RAM TC518512PL/FL/FTL/TRL-70(LT)/80(LT)/10(LT)

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) Ippo» Ipprs, and Ippes depend on the cycle time.

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

5) An initial pause of 100;,13 with high CEis required after power-up before proper device operation is achieved.
6) AC measurements assume tr = 5ns.

7) Timing reference levels

Input Levels t V=26V 2.6V v
ViL=0.6v INPUT 0.6V 08y

Input Reference Levels D V=24V
v:r -08y OUTPUT 2-2v

Output Reference Levels : Vou =22V INPUT REFERENCE  OUTPUT REFERENCE
Vo =0.8V LEVEL LEVEL

8) Measured with a load equivalent to 1 TTL load and 100pF.

9) tcHz torz, 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 (tpgy or tpsc) and hold time (tpw or toHc)-

11) All address inputs are latched at the falling edge of CE. Therefore, all the address inputs must be valid during tagc and tapc.
12) The two refresh operations, auto refresh and self refresh, are defined by the RFSH pulse width under the condition CE = V.

Auto refresh : RFSH pulse width < tgap (max.)
Self refresh  : RFSH pulse width 2 tgag (Min.)

The timing parameter tprg must be met for proper device operation under the following conditions:
* after self refresh
e if OE/RFSH = “L” after power-up
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TC518512PL/FL/FTL/TRL-70(LT)/80(LT)/10(LT) Static RAM
Timing Waveforms
Read Cycle
. /0 N 75 ; I
WY W
P!OL’ toue | tosc :
o } 17
W :’: : tch! > tonz 'j-t\cuL—_
Write Cycle 1 (OE Fixed High) _
«u 7N = —
wr  waw @

SERE " Vi twer - T
" towe >
Vin = ‘._____L—___'. g
R Vip — \-k ig
t
tosc ’__O_SW_’ $‘DHW > ‘ | towc
— = N
ATA-IN - )
VO1~u08 0 b P
Y :HorlL
%,
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Static RAM TC518512PL/FL/FTL/TRL-70(LT)/80(LT)/10(LT)

Write Cycle 2 (OE Clocked or Fixed Low)

tre N

Vi . tce »
Ty, —_/ N /|
tasc fe! e tanc

SRR WL‘%‘“_,

Vin — F o X tosc [
OE/RFSH Vi — /< - .
- towe .
tres | tweH N > >
Vi = | twe o |
W V:L - /T \-‘ {
1ps¢
tosw ton ) Jloue 1
Viy — 7 K
TA-IN
Ny, = {oaTA-N ) >
VO1~1/08 onz T twiz M2 -
Vor— 7
Lour Vou— 7 2000
Read Modify Write Cycle
trmw N

A f‘b"\_

o~ w0 TR ” T
‘t% 05C ‘ X |

TEATE | N / ]

tres | ..._Jm..__._J |
Vig — T L twp, ¥ ) j
Ry s »

fDSW 1 ) |gtRHW,)
¢—1DSC {_tong

Vin — 7 ¥ .
DATA -IN
[ N & . tcea twhiz, X g
vO1~v08 l——toga ,@ Pw_u.
L_our Yo"~ DATA-OUT ) ,
u Vou — ‘ 4 - :

:HorL
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TC518512PL/FL/FTL/TRL-70(LT)/80(LT)/10(LT) Static RAM
o - < K
-0 R~ M
R .Y
o 0 7 X

OPEN

Vou—
1/101~1/08 VoL —

Note : A1 ~ A18 =V or Vi

Auto Refresh

‘ :HorL

| .
Vih —
& v - 1\-______
tec N trc o lelone,
taro " M
L e
) 1 — e
t RN . teap
oo s {_ X
/RFSH v, _ | L
vo1~yog VOH OPEN
VoL —
Note : R/W, A0 ~ A18 =V orV_
Seif Refresh
i |
Viy —
(<4 Vit — [
Jone
¢ tRep
‘ tep | e tras t
el N
OERFSH Vip — "
vo1~108 \\;ON . OPEN

m —
Note : R/W, A0 ~ A18 = Vyor V.
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TOSHIBA

SILICON GATE CMOS

524,288 WORD x 8 BIT CMOS PSEUDO STATIC RAM

Description

TC518512PL/FL/FTL/TRL-70(DR) /80(DR) /10(DR)

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 and low power storage. The
TC518512PL operates from a single 5V power supply. Refreshing is supported by a refresh (OE/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 R/W 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 outiine
package (forward type, reverse type).

Features

¢ Organization: 524,288 words x 8 bits

* Single 5V power supply

e Data retention supply voltage: 3.0V ~ 5.5V

¢ Fast access time

TC518512PL-(DR) Family
-10 -80 -10

tcea CE Access Time 70ns 80ns 100ns
toea OE Access Time 30ns 30ns 40ns
tre Cycle Time 115ns 130ns 160ns
Power Dissipation 385mw 330mwW 275mW

5.5V 200pA
Self Refresh Current

3.0V 100uA

o Auto refresh is supported by an internal refresh address

counter

e Self refresh is supported by an internal timer
e Inputs and outputs TTL 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
A0 ~ A18 Address Inputs
RW Read/Write Control Input
GERFS | Surt S o
CE Chip Enable Input
/01 ~ 1/08 Data Inputs/Outputs
Vbp Power
GND Ground

A18(j
A6{]
A14(]
A0
A7[0
A6
As{]
A4l
A3
A2(]
At
A0{]
1101
vo2(

IIOBE
GND

Pin Connection (Top View)

PL/FUFTL

1 320 vpo 032
2 310 Aa1s (31
3 300 a7 Q30
a 2900 RW 29
5 280 a3 Q28
6 270 as (27
7 260 A9 26
8 250 a1r Qa2
9 24 JOE/RFSH{ 24
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Ja18
A6
JA14
JA12
1A7
] A6
JAS
A4
1A3
0A2
A1
0 A0
gvm
1702
1703
NGND
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TC518512PL/FL/FTL/TRL-70(DR)/80(DR)/10(DR) Static RAM

Block Diagram

Voo GND A
° ; 8 COLUMN
A8 DECODER
~|8 l 1 . é; G"
COLUMN s
ADDRESS |2 At (7 E Z= o
BUFFER (8) |« 4 < s
vy Wy Euw N\
A10 Mrw 256x8 nnt - ¥ a]‘l'
~O\ |ROW N\ > .
oty [T 8 Q
Rl 18 MEMORY 2
‘ w 12048 ARRAY g
> -~
r 2 2048 x 256 x 8 a®
REFRESH LA g =~ ]
OUNTER(11 ; —— )
Covwrinan [ 8 b
= i
CE o»{ CLOCK | "4 REFRESH REFRESH Ca
GENERATOR ™™ | CONTROLLER TIMER ]
RAW OJD
Operating Mode
PIN 0F/
MODE CE | mrsy | PW | AO-A18 | 01-8
Read L L H V- ouT
Write L * L v IN
CE only Refresh L H H v* HZ
Auto/Self Refresh H L . B HZ
Standby H H * v Hz

H = High level input (V)

L =Lowlevel input {V))

¥ =VorV

V* = Atthe 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
Vpp | Power Supply Voltage -1.0~7.0 \
Topr | Operating Temperature 0~70 °C )
Tstrg | Storage Temperature -55 ~ 150 °C
TsoLper | Soldering Temperature « Time 260+ 10 °C »sec
Pp Power Dissipation 600 mwW
loyt | Short Circuit Output Current 50 mA
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Static RAM  TC518512PL/FL/FTL/TRL-70(DR)/80(DR)/10(DR)

DC Recommended Operating Conditions

SYMBOL PARAMETER MIN. | TYP. MAX. UNIT | NOTES
Vpp | Power Supply Voltage 4.5 5.0 55 \"
ViH Input High Voitage 24 - Vpp + 1.0 \ 2
Vi | Input Low Voltage 10| - 0.8 v

DC Characteristics (Ta = 0 ~ 70°C, Vpp = 5V+10%)

SYMBOL PARAMETER MIN. | TYP. [ MAX. | UNIT | NOTES
70ns version - 50 70
Operating Current (Average) : —
lbbo | E, Address cycling: tae = tge min. 80ns version 45 60 mA | 34
100ns version - 35 50
Standby Current
loost | G - v,,,, OE/AFSH =V, - - 1 | mA
Standby Current
'oos2 | TF = v - 0.2V, OE/RFSH = Vgp - 0.2V - | 7 | 20| pA
i Self Refresh Current (Average) . _ 1 mA
DDF1 1 CE = Vy, OE/RFSH = V_
Self Refresh Current (Average) _
'bbF2 | CF = Vg - 0.2V, OE/RFSH = 0.2V 100 | 200 | pA
70ns version - - 70
Auto Refresh Current (Average) : — —
obFs | GE/RESH cycling: teg = tre min. 80ns version 60 | mA | 3
100ns version - - 50
- 70ns version - - 70
E only Refresh Current (Average) - _ —
looFs | TE, Address cycling: trg = tge min. 80ns version 60 mA 3
100ns version - - 50

| Input Leakage Current _ _ +10
L) 0V < Vi < Vpp, All other Inputs not under test = 0V -

Output Leakage Current

loy | Output Disabled (CE = V,y or OE/RFSH = Vjy or RIW = V) - - +10

0V <Voyur<Vpp

Output High Level N
VOH IOH =-1.0mA 24 - v
VoL Output Low Level _ _ 0.4 v

loL=2.1mA

Capacitance* (Vpp = 5V, Ta = 25°C, f = 1MH2)

SYMBOL PARAMETER MIN. MAX. UNIT
Cy Input Capacitance (A0 ~ A18) - 5
Cip | Input Capacitance (CE, DE/RFSH, R/W) - 7 pF
Coo Input/Output Capacitance - 7

*This parameter is periodically sampled and is not 100% tested.
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TC518512PL/FL/FTL/TRL-70(DR)/80(DR)/10(DR)

Static RAM

AC Characteristics (Ta = 0 ~ 70°C, Vpp = 5V£10%) (Notes: 5, 6, 7, 8)

-70 -80 -10
SYMBOL PARAMETER ' UNIT | NOTES
MIN. | MAX. | MIN. | MAX. | MIN. { MAX.
tgc | Random Read, Write Cycle Time 115 - 130 - 160 -
tamw | Read Modify Write Cycle Time 165 - 180 - 220 -
tce | CE Pulse Width 70 10,000 | 80 10,000 { 100 | 10,000
tp | CE Precharge Time 35 - 40 - 50 -
tcea | CE Access Time - 70 - 80 - 100
toga | OE Access Time - 30 - 30 - 40
tcrz. | CE to Output in Low -Z 20 - 20 - 20 -
torz | OF to Output in Low -Z 0 - ] - 0 -
twrz | Output Active from End of Write 0 - 0 - 0 -
tcyz | Chip Disable to Output in High-Z 0 20 0 20 0 25 9
tonz | 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
togc: | OE Setup Time Referenced to CE 10 - 10 - 10 - 9
tonc | OE Hold Time Referenced to CE 0 - 0 - 0 - 9
tres | Read Command Setup Time 0 - 0 - 0 -
treH | Read Command Hold Time 0 - 0 - 0 - ns
twp | Write Pulse Width 25 - 25 - 30 -
twen | Write Command Hold Time 40 - 40 - 50 -
towL. | Write Command to CE Lead Time 25 - 25 - 30 -
tpsw | Data Setup Time from R/W 20 - 20 - 25 - 10
tosc | Data Setup Time from CE 20 - 20 - 25 - 10
topw | Data Hold Time from R/W 0 - 0 - 0 - 10
tonc | Data Hold Time from CE 0 - 0 - 0 - 10
tasc | Address Setup Time 0 - 0 - 0 - 1
taHc | Address Hold Time 15 - 20 - 25 - 11
tec | Auto Refresh Cycle Time 130 - 130 - 160 -
trep | RFSH Delay Time from CE 40 - 40 - 50 -
trap | RFSH Pulse Width (Auto Refresh) 30 8,000 30 8,000 30 8,000 12
tep | RFSH Precharge Time 30 - 30 - 30 - 12
tras | RFSH Puise Width (Self Refresh) 8,000 - 8,000 - 8,000 - 12
ters | CE Delay Time from RFSH (Self Refresh) | 160 - 160 - 190 - 12
trer | Refresh Period (2048 cycles, AQ ~ A10) - 32 - 32 - 32 ms
tr Transition Time (Rise and Fall) 3 50 3 50 3 50 ns
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Static RAM TC518512PL/FL/FTL/TRL-70(DR)/80(DR)/10(DR)

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) lopos Ippra. @nd Ippra depend on the cycle time.

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

5) An initial pause of 100us with high CEis required after power-up before proper device operation is achieved.

6) AC measurements assume ty = 5ns.

1

7) Timing reference levels 2.6V oV
Input Levels D Viy=26v  INPUT 0.6v oay
V||_ = 06V :
| S—
Input Reference Levels S Viy=24V - OUTPUT é‘g
V) =0.8V !
INPUT REFERENCE  OUTPUT REFERENCE
Output Reference Levels T Vo =22V LEVEL LEVEL
VOL = 08\/

8) Measured with a load equivalent to 1 TTL load and 100pF.

9) tchz, tonz, 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 (tpsw or tpsc) and hold time (tppw or toe)-

11) All address inputs are latched at the faling edge of CE. Therefore, all the address inputs must be valid during tagc and tagc.

12) The two refresh operations, auto refresh and self refresh, are defined by the RFSH pulse width under the condition CE = Vig.

Auto refresh : RFSH pulse width < tpap (max.)
Self refresh  : RFSH pulse width = tgag (min.)

The timing parameter terg must be met for proper device operation under the following conditions:
o after self refresh
e if OE/RFSH = “L” after power-up
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TC518512PL/FL/FTL/TRL-70(DR)/80(DR)/10(DR)  Static RAM

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

SYMBOL PARAMETER MIN. | TYP. MAX. UNIT
Vpy | Data Retention Supply Voltage 3.0 - 55 \
| Self Refresh G ‘ VpH = 3.0V - 50 100 JA
resh Curren
DDF2 VpH = 5.5V — [ 100 | 200
tr Recovery Time 5 - - ms
*The rising and falling slope of Vpp must be more than 50ms for proper device operation (20ms/\V).
Voo 2 .
BSV @ ——— - & ___________________ .[ __________
VOH mimmimemmsomemm - \ /.. ............. -
Voo
GND
DATA RETENTION MODE
v tarQ (SELF REFRESH) teag
"
Ot /RFSH Ons min. tR
S0.2v
GND
2Vpp =~ 0.2V
— Vin
CE

Notes: R/W, A0~ A18 = Vyor V)

loor1 is applicable when OE/RFSH = V,_(max.), CE = V;y; (min.).
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Static RAM

TC518512PL/FL/FTL/TRL-70(DR)/80(DR)/10(DR)

Timing Waveforms

Read Cycle
e | TR
- w2 R~ X
ey [ tome 2,
ey ) N A A
ww______ A BN
VO1~108 :g:: o DATA-OUT :Z—'—'——‘
Write Cycle 1 (OE Fixed High)

« ‘f G N
A0~ At8 fm& o X%
TR /‘; ) - — Ll —— ) ‘;R_

" N —
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TC518512PL/FL/FTL/TRL-70(DR)/80(DR)/10(DR)

Static RAM

Write Cycle 2 (OE Clocked or Fixed Low)

tac

K|

t

wo-ns v "™ X

e

=

<+

K

/ N\

tanc

.

toHC 1
CERRE " / Ao -
Vit - / . AN -
T
tres «wen < > S >
Vin — L twe ]+
Vi - ‘{r DsC
tosw || [tow lowe,
Vm - y K
,—|N Vi = ‘m !PATA-lN . 4
1¥01~1/08 onz Y twiz S |
Vou=—
Lour VoL — 77 200007
Read Modify Write Cycle
trmw | )
tce ) ?“—‘“———5& ‘
Vig = <
CE Vie — \-\ Z
tasc 1o tanc .
w2 : ' %
s~ nis v 22228 woes X772 ik
| | dors, 5,
Vig — T =3
OE/RFSH Vg — & j /
. trCs ! . - t(WL.' :l ]
—— (d
s / | ——
tosw tpHw,
e lD5C el QHE
Vin =, Loata-in ) 1
r—!N Vi — - T tcea AwHz X T 74 74
VO1~108 - a0l towz |‘t_w_gz’
Loyt Jou~ DATA - OUT '
VoL—
3 HorL
% or
D-182

TOSHIBA AMERICA ELECTRONIC COMPONENTS, INC.



Static RAM TC518512PL/FL/FTL/TRL-70(DR)/80(DR)/10(DR)

w7 \ N | zL-
oEAEE - ;l R H‘\

w /A -
VO1~1/08 y,, | Note: A1 f)fls:Bva or Vi ? HorL

J
Vih —
T
Viu =
te trc RERSTR
C > >
a0 i

* - LEP

< tEP trap teap > R
Viw = r i )
wREy U \ \

1101~1/08 z°" ~ OPEN
oL —

Note: R/W, AQ ~ A18 =V or V)

Self Refresh
v %l |
H =
T ViL — :t_;___.__.__.
omHC
RE|
trp JAS ] 1,
v 1 b
W=
OERFSH Vit — /1 - \___
vo1~vos VYoM OPEN
VoL —

Note: R/W, A0 ~ A18 = V) or V)
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Static RAM

Notes
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TOSHIBA

"TC518512PL/FL/FTL/TRL-70LV/80LV/10LV

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 and low power
storage. The TC518512PL-LV operates from a single 3.0V ~ 5.5V power supply. Refreshing is supported by a refresh (OE/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 R/W 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 } Pin Connection (Top View)
¢ Organization: 524,288 words x 8 bits PUFUFTL TRL
* Low voltage operation: 3.0V ~ 5.5V a18( 1 320 vpp 032 1 fass
¢ Data retention supply voitage: 3.0V ~ 5.5V A16( 2 31 A1s (31 2 1A
* Fast access time A140 3 300 a7 C30 3 Dats
- A120 a 290 rw Q29 4 JA12
70 .80 10 a60'6 270 A8 (27 6 JAs
: As{] 7 26 A9 26 7 JAs
tcea CE Access Time 70ns 80ns 100ns asl 8 250 Aan 25 8 (A4
toea OF Access Time 30ns 30ns 40ns A3ll g 24 [JOE/RFSH{ 24 9 gA3
tc Cycle Time 115ns | 130ns | 160ns A2{10 23] A0 D A2
Power Dissipation 385mwW 330mwW 275mw Al 22 Ce JA1
A0l12 21 vos8 J A0
Self Refresh Current | 5.5V 200pA 101013 200 vo7 N 1701
Self Refresh Current | 3.0V 100pA uOZE 14 19 1106 1102
* Auto refresh is supported by an internal refresh address o3y 15 18 vos %VOB
counter GND(] JGND

e Self refresh is supported by an internal timer
* Inputs and outputs TTL 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
A0 ~A18 Address Inputs
RW Read/Write Control Input

RESH Output Enable Input
GE/ Refresh Input

CE Chip Enable Input
/01 ~ /08 | Data Inputs/Outputs

Vpp Power

GND Ground

TOSHIBA AMERICA ELECTRONIC COMPONENTS, INC. D-185




TC518512PL/FL/FTL/TRL-70LV/80LV/10LV Static RAM
Block Diagram
Vpo GND A
o 8 4. COLUMN
Ai8 ) i DECQODER —
pa CO%MN ' 28 G—
[ | ADORESS ey (7= Z= =
BUFFER (8) |+ , < e
YYVy Wy =u ¥ \
A10 vy 256%8 by ¥4 D]',‘
T\ Aobress L) = EE 1o
x 3
BUFFER (1) {{I | 8 N
S MEMORY 2
w 17048 ARRAY g
o : -—
2048 x 256 x 8 )
REFRESH T g == |
COUNTER(11) 1 3 E 8) 3 8]
: w
* { u
-
]_ <>
CE o»| CLOCK 11 REFRESH REFRESH Q=
GENERATOR [ [ CONTROLLER TIMER
SERFSH @“r
Operating Mode
PIN| = OF/
MODE CE | prsm | RW | AO-~At8 | 1/01-~8
Read L L H v ouT
Write L * L v IN
CE only Refresh L H H v Hz
Auto/Self Refresh H L . . HZ
Standby H H * . Hz

H = High level input (Vy,)
L =Lowlevel input (V)
*o=ViyorV

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'
Vpp | Power Supply Voltage -1.0~7.0 \'
Topr | Operating Temperature 0~70 °C 1
Tstrg | Storage Temperature -55 ~ 150 °C
TsoLper | Soldering Temperature « Time 260+ 10 °C »sec
Pp Power Dissipation 600 mwW
loyr | Short Circuit Output Current 50 mA
D-186
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Static RAM TC518512PL/FL/FTL/TRL-70LV/80LV/10LV

DC Recommended Operating Conditions

SYMBOL PARAMETER MIN. | TYP. MAX. UNIT | NOTES
Vpp | Power Supply Voltage 45 5.0 5.5 \'
Viu Input High Voltage 2.4 - | Vpp+1.0 \ 2
Vi Input Low Voltage -1.0 - 0.8 Vv

DC Characteristics (Ta = 0 ~ 70°C, Vpp = 5V+10%)

SYMBOL PARAMETER MIN. | TYP. | MAX. | UNIT | NOTES
70ns version - 50 70
Operating Current (Average) - -
Ibpo CE, Address cycling: tug = g min. 80ns version 45 60 mA 3,4
100ns version - 35 50
Standby Current
lbost | TE - v, OE/RFSH = Vi, - - ! mA
Standby Current
'obsz | TF = Vpp - 0.2V, OE/RFSH = Vpp - 0.2V R R M
| Self Refresh Current (Average) _ _ 1 mA
DDFt | TE =V}, OE/RFSH = V).
| Self Refresh Current (Average) _ _ 200 WA
DDF2 | CE = Vpp - 0.2V, OE/RFSH = 0.2V
70ns version - - 70
Auto Refresh Current (Average) - ~ ~
'ooF3 | SE/RFSH cycling: teg = tre min. 80ns version 6 | mA | 3
100ns version - - 50
o 70ns version - - 70
only Refresh Current (Average) - — —
ooFs | SE, Address cycling: trc = trg min. 80ns version 60 mA 3
100ns version - - 50

| Input Leakage Current _
L 10V < Viy < Vpp, Al other Inputs not under test = 0V ‘

Output Leakage Current
IO(L) Output Disabled (CE Vg or OE/RFSH = Vi or R/W ‘) - - +10 HA
OV <Vour < Vpp

Output High Level

Vou lop = -1.0mA 2.4 - - v
Output Low Level
VoL | 1o = 2.1mA - - 0.4 v

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

SYMBOL PARAMETER MIN. | MAX. UNIT
Cy Input Capacitance (AQ ~ A18) - 5
Ci> | Input Capacitance (CE, OE/RFSH, R/W) - 7 pF
Co Input/Output Capacitance -

*This parameter is periodically sampled and is not 100% tested.
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TC518512PL/FL/FTL/TRL-70LV/80LV/10LV

Static RAM

AC Characteristics (Ta = 0 ~ 70°C, Vpp = 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 -

tcg | CE Pulse Width 70 10,000 80 10,000 100 | 10,000

tp | CE Precharge Time 35 - 40 - 50 -

tcea | CE Access Time - 70 - 80 - 100
toea | OF Access Time - 30 - 30 - 40

tcrz | CE to Output in Low -Z 20 - 20 - 20 -

to.z | OF to Output in Low -Z 0 - 0 - 0 -
twrz | Output Active from End of Write 0 - 0 - 0 -

tcuz | Chip Disable to Output in High-Z 0 20 0 20 0 25 9
tonz | 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 CE 10 - 10 - 10 - 9
tonc | OE Hold Time Referenced to CE 0 - 0 - 0 - 9
trcs | Read Command Setup Time 0 - 0 - 0 -
trecH | Read Command Hold Time 0 - 0 - 0 - ns

twp | Write Pulse Width 25 - 25 - 30 -
twcn | Write Command Hold Time 40 - 40 - 50 -
tcwL | Write Command to CE Lead Time 25 - 25 - 30 -
tosw | Data Setup Time from R/W 20 - 20 - 25 - 10
tosc | Data Setup Time from CE 20 - 20 - 25 - 10
tpyw | Data Hold Time from R/W 0 - 0 - 0 - 10
tonc | Data Hold Time from CE 0 - 0 - ] - 10
tasc | Address Setup Time 0 - 0 - 0 - 11
taHc | Address Hold Time 15 - 20 - 25 - 11
trc | Auto Refresh Cycle Time 130 - 130 - 160 -

trrp | RFSH Delay Time from CE 40 - 40 - 50 -

teap | RFSH Pulse Width (Auto Refresh) 30 8,000 30 8,000 30 8,000 12
tep | RFSH Precharge Time 30 - 30 - 30 - 12
teas | RFSH Pulse Width (Self Refresh) 8000 | - |8000| - |8o000| - 12
trrs | CE Delay Time from RFSH (Self Refresh) | 160 - 160 - 190 - 12
trer | Refresh Period (2048 cycles, A0 ~ A10) - 32 - 32 - 32 ms

tr Transition Time (Rise and Fall) 3 50 3 50 3 50 ns
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Static RAM TC518512PL/FL/FTL/TRL-70LV/80LV/10LV
3.3V Operation
DC Recommended Operating Conditions
SYMBOL PARAMETER MIN. TYP. MAX. UNIT | NOTES
Vpp | Power Supply Voltage 3.0 33 3.6 \
Vin Input High Voltage Vpp - 0.2V - Vpp+1.0 \ 2
ViL Input Low Voltage -0.5 - 0.2 \
DC Characteristics (Ta = 0 ~ 70°C, Vpp = 3.3V+0.3V) ,
SYMBOL PARAMETER MIN. TYP. | MAX. | UNIT | NOTES
Operating Current (Average) _
lboo | E, Address cycling: tag = tg min. 15 20 mA | 34
lppsa | Standby Current - - 100 | pA
Ipprz2 | Self Refresh Current (Average) - 50 100 HA
Auto Refresh Current (Average) _ _
loors | RESH cycling: trg = tr min. 2 mA 3
| CE only Refresh Current (Average) _ _ 20 mA 3
DDF4 | TF, Address cycling: tpg = trg min. -
I Input Leakage Current _ _ +10 pA
I(L) 0V < V|y < Vpp, All other Inputs not under test = OV -
Qutput Leakage Current
'ow) | output Disabled, OV < Vot < Vpp - - | #0 | kA
QOutput High Level,
v Vpp - 0.2V - - \
OH IOH =-1 OOPA DD
Output Low Level,
VoL lot  100pA - - 0.2 \Y
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TC518512PL/FL/FTL/TRL-70LV/80LV/10LV Static RAM

AC Characteristics (Ta = 0 ~ 70°C, Vpp = 3.3V+0.3V) (Notes: 5, 6, 8)

SYMBOL PARAMETER MIN. | MAX. | UNIT | NOTES
tgc | Random Read, Write Cycle Time 230 - ‘
trmw | Read Modify Write Cycle Time 305 -
tce | CE Puise Width 150 | 10,000
tp | CE Precharge Time 80 -
tcea | CE Access Time - 150
toea | OE Access Time - 80
tcrz | CE to Output in Low -Z 20 -
toz | OF to Output in Low -Z 5 -
twLz - | Output Active from End of Write 5 -
tcuz | Chip Disable to Output in High-Z 0 30 9
tonz | OE Disable to Output in High-Z 0 30 9
twnz | Write Enable to Output in High-Z 0 30 9
tosc | OFE Setup Time Referenced to TE 10 - 9
torc | OE Hold Time Referenced to CE 15 - 9
trcs | Read Command Setup Time 0 ~
tacH | Read Command Hold Time 0 - ns
twp | Write Pulse Width 35 -
twex | Write Command Hold Time 70 -
tcw, | Write Command to CE Lead Time 35 -
tpsw | Data Setup Time from RW 30 - 10
tpsc | Data Setup Time from CE 30 - 10
tpyw | Data Hold Time from R'W 0 - 10
tpHe | Data Hold Time from CE 0 - 10
tasc | Address Setup Time 0 - 1
tanc | Address Hold Time 30 - 11
trc | Auto Refresh Cycle Time 230 -
tarp | RFSH Delay Time from TE 80 -
trap | RFSH Pulse Width (Auto Refresh) 80 | 8,000 12
trp | RFSH Precharge Time 50 - 12
tras | RFSH Pulse Width (Self Refresh) 8,000 | - 12
trrs | CE Delay Time from RFSH (Self Refresh) | 300 - 12
trer | Refresh Period (2048 cycles, A0 ~ A10) - 32 ms
tr Transition Time (Rise and Fall) 3 50 ns

Timing Reference Levels:
Input Reference Levels:  1.5V/1.5V
Output Reference Levels: 1.5V/1.5V
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Static RAM TC518512PL/FL/FTL/TRL-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) Ippo: Ioprss @nd Ipprs depend on the cycle time.

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

5) An initial pause of 100us with high CE is required after power-up before proper device operation is achieved.

6) AC measurements assume tr = 5ns.

7) Timing reference levels 2.6V L
Input Levels : V=286V  INPUT ’ &g:”
V=06V o.6v
1
- Input Reference Levels P V=24V 2.2V
Vi = 0.8V OUTPUT 03y
INPUT REFERENCE  OUTPUT REFERENCE
Output Reference Levels : Vou=22V
VoL = 0.8V LEVEL LEVEL

8) Measured with a load equivalent to 1 TTL load and 100pF.

9) teHz, toHz: twiz 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 earfier of R/W or CE rising edge. Therefore, the input data must be valid
during the setup time (tpgw or tpgc) and hold time (tpw Or tpHe)-

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

12) The two refresh operations, auto refresh and self refresh, are defined by the RFSH pulse width under the condition CE = iy
Auto refresh : RESH pulse width < tgap (max.)
Self refresh  : RFSH pulse width = tgag (min.)

The timing parameter trrg Must be met for proper device operation under the following conditions:
* after self refresh
o if OE/RFSH = “L" after power-up
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TC518512PL/FL/FTL/TRL-70LV/80LV/10LV

Static RAM

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

SYMBOL PARAMETER MIN. TYP. MAX. UNIT
Vpn | Data Retention Supply Voltage 3.0 - 55 \"
Vpy=3.0v | - 50 100
lpprz | Self Refresh Current HA
Vpu = 5.5V - 100 200
tg Recovery Time 5 - - ms
*The rising and falling slope of Vpp must be more than 50ms for proper device operation (20ms/V).
Voo A p
8V = o e — e N e A
Vo -._._._._.;.._\ A ............. -
Voo
GND
DATA RETENTION MOOE
ta, (SELF REFRESH) teag
Vin
~OF/RFSH \ __Ons min, ®
S0.2v
GND
’ \ 2Vpo - 0.2V 1
—_— Vin
CE

ik

GNO

Notes: R/W, A0 ~A18 =V orVy

Iopr1 is applicable when OE/RFSH = Vj_ (max.), CE = Vyy (min.).
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Static RAM

TC518512PL/FL/FTL/TRL-70LV/80LV/10LV

Timing Waveforms

w ] \ N
NS W=mm
tose | | tore Josc |
oo yn X i
W z::: /- fcea > tonz - ;‘\&___
YO1~1/08 zg:: — v%ﬂ‘ DATA-OUT ;>_.—-_.___
Write Cycle 1 (OE Fixed High)
w7 L /N
e e
tosc R Llone
e Y R— — N
w \—

:HorlL
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TC518512PL/FL/FTL/TRL-70LV/80LV/10LV

Static RAM

Write Cycle 2 (OE Clocked or Fixed Low)
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4] Vi

- . @

e

<
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/

I

-
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Vih — - + R tosc
OE/RFSH Vie — / < \\‘ - >
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trCs «—tweH < > e —>
Vi = f L twp /-!
VL — X £ .
W DsC
tosw - {tow : ‘touc_
Vi — y N
DATA-I
N v 2 * " : F
101~1/08 tyiz ke
L Vou— f
ouT o NN 77,
Read Modify Write Cycle
< tRMwW
tce ) 12 .
Vih — \4 L. » —
Vip — b Y Z |
1asC o < tamc
Vin = v
so-nis v 0K o ///%/////////%W///
| laoss
Vig — 4 "77
TERFSH N / /
tres —tow ]
Vip — T o twp - X
ViL — \‘L ¢4
tosw I(Quw|
i} tong
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o N . .
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o \
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WO1~1O8 y

Auto Refresh

OPEN

Note: A11 ~ A18 = Viyor Vi

{24

tic

tep

trap

Vi — r
SEREH | _ /

teap
U‘
)

4

170 1~1/108 Vou = OPEN
VoL —
Note: R/W, AO ~A18= VlH or V|L
Self Refresh
i «
Vi — o
tg V". -
tep w tras al S
Vm - }
OERFSH v, —____/ ¢
W
vO1~V08 z°" - OPEN

oL —
Note: R/W, A0 ~ A18 = VIH or Vll.
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Static RAM

Notes
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TOSHIBA

SILICON GATE CMOS

524,288 WORD x 8 BIT CMOS PSEUDO STATIC RAM

Description

TC518512P1/F1-80/10

The TC518512P1 is a 4M bit high speed CMOS pseudo static RAM organized as 524,288 words by 8 bits. The TC518512P utilizes
aone transistor dynamic memory cell with CMOS peripheral circuitry to provide high capacity, high speed and low power storage. The
TC518512P| operates from a single 5V power supply. Refreshing is supported by a refresh (OE/RFSH) input which enables two
types of refreshing - auto refresh and seff refresh. The TC518512P 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 simpiifying the microprocessor interface. The
TC518512PI is guaranteed over an operating temperature range of -40 ~ 85°C.
The TC518512P! is available in a 32-pin, 0.6 inch width plastic DIP and a smail outline plastic flat package.

Features

e Organization: 524,288 words x 8 bits
* Single 5V power supply

® Fast access time

TC518512P1 Family
-80 -10
tcea CE Access Time 80ns 100ns
toea OF Access Time 30ns 40ns
trc Cycle Time 130ns 160ns
Power Dissipation 330mW | 275mW
Self Refresh Current 300pA

e Auto refresh is supported by an internal refresh address
counter

¢ Self refresh is supported by an internal timer
¢ Wide operating temperature: -40 ~ 85°C

e Inputs and outputs TTL compatible

o Refresh: 2048 refresh cycles/32ms

¢ Package

- TC518512PI: DIP32-P-600
- TC518512Fk: SOP32-P-525

Pin Names
AO ~ A18 Address Inputs
RW Read/Write Control Input

OE/RFSH Output Enable Input
Refresh input

CE Chip Enable Input
/01 ~ /08 | Data Inputs/Outputs
Vop Power
GND Ground

Pin Connection (Top View)

PI/FI

AlaEl -~ 3200 Voo
A6 2 313 A1s
Ala 3 30g Al7
szga 29 RAW
A7 5 2800 A13
A6( 6 270 A8
Asll 7 260 A9
aall s 25 AN
A3ll 9 24 JOE/RFSH
a2l 10 23 A0
At 20 CE
Aol 12 210 vos
vo1{13 00 voz
vo2014 190 V06
vo3Qs 18] vos
GND[ 16 170 vo4
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TC518512PI/FI-80/10 : : : Static RAM

Block Diagram
Vpp GND A
o 8 J COLUMN
A8 i DECODER —
~11 l ) G—
COLUMN 3 SENSE AMP. Iy z-
8 | ADDRESS WO GATE s ©
U ( 8 ) oy o w e o
M vy e N
A10 ﬂ" 256x8 N g g ]] T
r ROW A > -
ADDRESS [ 1Y & To
BUFFER (11) {1 '| 8 N
S MEMORY 2
: w2048 ARRAY by
a -
: 2048 x 256 x 8 a ©
REFRESH m "“ g A 5|
COUNTER(11) N Q0 = L8 3«8 ]
) <
(S TR
. <5
CE o CLOCK = H REFRESH | REFRESH Qm
GENERATOR [T | CONTROLLER TIMER
—
)
Operating Mode
PIN 0F/
MODE CE | arsw | W | AO~A18 | 1/01~8
Read L L H v ouTt
Write L * L v IN
CE only Refresh L H H v* HZ
Auto/Self Refresh H L * " HZ
Standby H H . . HZ

H =High level input (Vi)
L =Lowevelinput (V)
=ViyorVy
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 \'
Vour | Output Voltage -1.0~7.0 v
Vpp | Power Supply Voltage -1.0~7.0 \
Topr | Operating Temperature -40 ~ 85 °C 1
Tstre | Storage Temperature -55 ~ 150 °C
TsoLoer | Soldering Temperature « Time 260+ 10 °C « sec
Pp Power Dissipation 600 mwW
loutr | Short Circuit Output Current 50 mA
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Static RAM TC518512PI/FI-80/10

DC Recommended Operating Conditions

SYMBOL PARAMETER MIN. | TYP. MAX. UNIT | NOTES
Vpp | Power Supply Voltage 45 5.0 55 \
ViH Input High Voltage 2.4 - |Vpp+1.0 v 2
ViL Input Low Voltage -1.0 - 0.8 \

DC Characteristics (Ta = -40 ~ 85°C, Vpp = 5V+10%)

SYMBOL PARAMETER MIN. TYP. MAX. | UNIT | NOTES

| Operating Current (Average) 80ns version - 45 60 mA | 34

DDO | TE, Address cycling: tac = tac min. 100ns version - 35 | 50 ’
Standby Current _ _

loost | CE = v,,,, OE/AFSH = Vi T | mA
Standby Current - _

lbos2 | GE - v - 0.2V, OE/RFSH = Vpp - 0.2V 200 | pA

I Self Refresh Current (Average) _ _ 1 mA

DDF1 | TE = Vyy, OE/RFSH =V,

Self Refresh Current (Average)

lboF2 | T = v - 0.2V, OE/RFSH = 0.2V - | - | %00 | A
| Auto Refresh Current (Average) 80ns version - - 60 mA 3
DDF3 | DE/RFSH cycling: trc = tre min. 100ns version - - 50
| CE only Refresh Current (Average) 80ns version - - 60 mA 3
DDF4 | TF, Address cycling: tre = tge min. 100ns version _ _ 50
| Input Leakage Current _ _ +10
) | OV < Vjy < Vpp, All other Inputs not under test = OV =
Output Leakage Current
|0(|_) Output Disabled (CE = VlH or OE/RFSH = le or RW = V"_) ‘ - - +10
Output High Level _
VOH ‘OH =-1.0mA 24 - v
Output Low Level
VOL |o|_ =2.1mA - - 0.4 v

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

SYMBOL PARAMETER MIN. MAX. UNIT
Ci input Capacitance (A0 ~ A18) - 5
Ci2 | Input Capacitance (CE, OE/RFSH, R/W) - 7 pF
Cio | Input/Output Capacitance - 7

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

AC Characteristics (Ta = -40 ~ 85°C, Vpp = 5V+10%) (Notes: 5, 6, 7, 8)

SYMBOL  PARAMETER e " UNIT | NOTES
MIN. MAX. | MIN. MAX.
trc | Random Read, Write Cycle Time 130 - 160 -
tamw | Read Modify Write Cycle Time 180 - 220 -
tcg | CE Pulse Width 80 10,000 100 {10,000
tp | CE Precharge Time 40 - 50 -
tcea | CE Access Time - 80 - 100
toea | OF Access Time - 30 - 40
torz | CE to Output in Low -Z 20 - 20 -
torz | OE to Output in Low -Z 0 - 0 -
twrz | Output Active from End of Write 0 - 0 -
tcuz | Chip Disable to Output in High-Z 0 20 0 25 9
tonz | OE Disable to Output in High-Z 0 20 0 25 9
twhz | Write Enable to Output in High-Z 0 20 0 25 9
tosc | OF Setup Time Referenced to CE 10 - 10 - 9
tonc | OE Hold Time Referenced to CE 0 - 0 - 9
trcs | Read Command Setup Time 0 - 0 -
trcy | Read Command Hold Time 0 - 0 - ns
twp | Write Pulse Width 25 - 30 - '
twon | Write Command Hold Time 40 - 50 -
towL | Write Command to CE Lead Time 25 - 30 -
tosw | Data Setup Time from R/W 20 - 25 - 10
tpsc | Data Setup Time from CE 20 - 25 - 10
tpyw | Data Hold Time from R/W 0 - 0 - 10~
tpre - | Data Hold Time from CE 0 - 0 - 10
tasc | Address Setup Time 0 - 0 - 1
tanc | Address Hold Time 20 - 25 - 11
trc | Auto Refresh Cycle Time 130 - 160 -
trep | RFSH Delay Time from CE 40 - 50 -
teap | RFSH Pulse Width (Auto Refresh) 30 | 8000 30 | 8000 12
trp | RFSH Precharge Time 30 - 30 - 12
tras | RFSH Pulse Width (Self Refresh) 8,000 - 8,000 = 12
trrs | CE Delay Time from RFSH (Self Refresh) | 160 - 190 - 12
trer | Refresh Period (2048 cycles, A0 ~ A10) - 32 - 32 ms
tr Transition Time (Rise and Fall) 3 50 3 50 ns.
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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) Ippos Ipprs, and Ippr4 depend on the cycle time.

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

5) An initial pause of 100us with high CE is required after power-up before proper device operation is achieved.

6) AC measurements assume tr = 5ns.

7) Timing reference levels 26V }

Input Levels V=26V INPUT XCiay

Vi =06V )

. ) E—

Input Reference Levels D Vig=24V OUTPUT le.gz

V) =08V !

INPUT REFERENCE  OUTPUT REFERENCE

Output Reference Levels : Vou=2.2V LEVEL LEVEL

VoL =0.8V

8) Measured with a load equivalent to 1 TTL load and 100pF.

9) toHz: torz, twiHz 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 eariier of RAW or CE rising edge. Therefore, the input data must be valid
during the setup time (tpgy or tpsc) and hold time (topw or toHg)-

11) All address inputs are latched at the faling edge of CE. Therefore, all the address inputs must be valid during tasc and tayc.
12) The two refresh operations, auto refresh and self refresh, are defined by the RFSH pulse width under the condition CE = V.

Auto refresh : RFSH pulse width < teap (max.)
Self refresh  : RFSH pulse width > tgag (min.)

The timing parameter trgg must be met for proper device operation under the following conditions:
* after self refresh
e if OE/RFSH = “L” after power-up
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Static RAM

Timing Waveforms

Read Cycle
a7 N i Y .
NS ST
hﬂ» LU P
v R A 17
w A a : o N
¥O1~108 zz:‘: = %& DATA-OUT ;>._—_—
Write Cycle 1 (OE Fixed High)
A '\ 'T =
e e

Vi . twen ’\
! - towy
Vg = - twe ol #f
whd Vip — \« yZ
t tonww
tose  [e—2 ] e > |_tomc
VO1~108 DATA-IN
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Static RAM
Write Cycle 2 (OE Clocked or Fixed Low)
tre
N tee 2
Vin = < y
tg V“_ — XL [

1

N\

tanc

wo-ns v "™ X i

.-

tomc .
OERFSH ::: : /; ’\\ tosc .
tacs sl < twen <+ > fow, >
Vin — - twp P4
= 7 “ ‘K tosc
tosw | tow <(onc
Vin = 7 % by
N DATA-IN
|/g1—-q.|/oa - t < tonz !Tvzz K twlil oL [ 4
VoL — Y 24 N4
Read Modify Write Cycle
tRMw |
t ViL — R—».
tasc ol letaHC
w~as v R~ X
p= fox
oERFR ¢ _ N il _ - x
RC e L 2
W Viu —~ 7?ﬁ% \; twp . J‘ -
= ~ tosw toHw j ! .
t DHC
Vih — b d K
N .LDATA-IN —
V£1_|~|I03 - > ‘CE‘AOEA h%) ZWHZ : twiz
Lour z::: ” &%rmm-ow

:HorL
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CE Only Refresh

tRe

—!

Vig —
T vy, _ N

. tasc I' >l le tanc 'I .

N

tone

1
. tosc o ol
OERRH " _
n -

tReH \-

<

t
Vin —
RW

OH
WO1~U/OB v  _°

Note : A11 ~ A18 = Vi or Vi

Auto Refresh
|

OPEN

N

tec

} tone,

:HorL

Vih —
CE Vil —
teg 5
taro ¢
. lEP

tzap

, | tep teap "
H =
OE/RFSH Vi — /1 ' 3 \t

1O 1~1/08 z°“ - OPEN
oL =—

Note : R/W,-AQ ~ A18 =V or V),

Self Refresh
Viu —
53 ViL — ;t_o__.__..__.__
¢ taep
tep - tras »l
RS Viu — l ir ’;
OFRFSH ViL _—_———/ £
LY
vo1~ro8 Von =, OPEN
VoL —

Note : R/W, AO ~ A18 = V) or V.
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TOSHIBA

TC51V8512AF/AFT/ATR12/15

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 speed and low power
storage. The TC51V8512AF operates from a single 3.0V power supply. Refreshing is supported by a refresh (OE/RFSH) 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 R/W 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 Pin Connection (Top View)
e Organization: 524,288 words x 8 bits AF/AFT ATR
* Low voltage function: 3.0V+10% a8 1~ 320 Voo E 32 1 hais
¢ Data retention supply voltage: 2.0V ~ 3.3V A16( 2 310 Al5 3 2 JAe
o Fast access time a1a(l 3 300 A7 {30 3 A4
- A120 a 290 rRw 029 4 JA12
TC51V8512AF Family a7d s 280 a3 ({28 s A7
12 15 a6 6 270 a8 (27 6 JA6
as{ 7 260 A3 (26 7 JAS
tcea CE Access Time 120ns 150ns aal g 250 an Q25 8 Jad
toea OE Access Time 60ns 80ns A3l s 24 JOE/RFSHD 24 9 A3
tro Cycle Time 190ns | 230ns AfE 10 g :]l Atlé 0 E 3 10 gAl
P A 1 " ygal
Power Dissipation 99mwW 66mwW A0l12 21 wos {2 12JA0 !
Self Refresh Current l3.0V 40pA 101 E 13 20 ] o7 c 20 13 % o1
« Auto refresh is supported by an internal refresh address vo2{j1a 19 a voe ({19 14 J1V02
counter uosé 15 18 vOs E 18 15 1703
o Self refresh is supported by an internal timer GNDU16 1701 voa 17 16 JGND

¢ Inputs and outputs TTL compatible
* Refresh: 2048 refresh cycles/32ms
® Package

- TC51V8512AF: SOP32-P-525
- TC51V8512AFT: TSOP32-P-400
- TC518V512ATR: TSOP32-P-400A

Pin Names
AC ~ A18 Address Inputs
RW Read/Write Control input

RESH Output Enable Input
OE/RF: Refresh Input

CE Chip Enable Input
1/01 ~ 1108 Data Inputs/Outputs

Vop Power

GND Ground
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TC51V8512AF/AFT/ATR-12/15 Static RAM

Block Diagram

Voo GND N\

o —l 8 COLUMN
A8 1 DECODER -
Ais | 22 (]
[;L\/ ggl(-DUR'\EAS'\g 8 SENSE AMP. 2=
Y o IO GATE B < =
= uw [ \
Al0 Il 2s6xs 4 <3 ]JT
T ROW N T~
b [ & .
§ : MEMORY 2
w  |20a8 ARRAY g
D
r 9 || 2048x256x8 am
REFRESH ST g L ==
COUNTER(11) N & =B L;> 3=[E
g
'y N
L 53
TE o CLOCK ]| Y ReFRESH —»-| REFRESH o
GENERATOR ™ | CONTROLLER TIMER ]
-

D)

Operating Mode
PN| = | DOF

MODE CE RFSH RW | AO~A18 | I/01~8
Read L L H v ouT
Write L * L v IN
CE only Refresh L H H \'A HZ
Auto/Self Refresh H L * * HZ
Standby H H * * HZ

H = High level input (Vi)

L =Low level input (V)

T o=Vigorv

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 \
Vour | Output Voltage -1.0~7.0 v
Vop | Power Supply Voltage -1.0~7.0 \
Topr | Operating Temperature 0~70 °C ]
Tstrg | Storage Temperature -55 ~ 150 °C
TsoLper | Soldering Temperature * Time 260-10 °C - sec
Pp Power Dissipation 600 mw
loutr | Short Circuit Output Current 50 mA
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Static RAM TC51V8512AF/AFT/ATR-12/15

DC Recommended Operating Conditions

SYMBOL PARAMETER MIN. | TYP. MAX. UNIT | NOTES
Vpp | Power Supply Voltage 2.7 3.0 3.3 '
Vi | Input High Voltage 21 - |Vpp+05| V 2
V)L | Input Low Voltage -0.5 - 0.7 v

DC Characteristics (Ta = 0 ~ 70°C, Vpp = 3V+10%)

SYMBOL PARAMETER MIN. TYP. MAX. | UNIT | NOTES
| Operating Current (Average) 120ns version - 20 30 mA | 34
DDO | TE, Address cycling: tpc = trg min. 150ns version - 15 20 '

Standby Current
lbost | O - vy, OE/RFSH = Vi - ~ | o5 | ma
| Standby Current _ _ 40 uA
DDS2 | TE = Vpp - 0.2V, OE/RFSH = Vpp - 0.2V
| Self Refresh Current (Average) _ _ 05 mA
DDF1 | TE = V), OE/RFSH =V, :
| Self Refresh Current (Average) _ _ 40 VA
DDF2 | CE = Vpp - 0.2V, OE/RFSH = 0.2V
| Auto Refresh Current (Average) 120ns version - 20 30 mA 3
DDF3 | OE/RFSH cycling: trg = trg min. 150ns version - 15 20
| CE only Refresh Current (Average) 120ns version - 20 30 mA 9
DDF4 | TE, Address cycling: tgc = te min. 150ns version - 15 20
I Input Leakage Current _ _ +10
K | oV < Vi < Vpp, All other Inputs not under test = 0V
Output Leakage Current
'O(L) Output Disabled (C_E =V|yor OE/RFSH = Vigor RW = V), - - +10
0V <Vout<Vpp
Output High Level
Vou |10, = -100uA Vpp-02| - - v
Output Low Level
Vou |1, 2 100uA - - 0.2 v

Capacitance* (Vpp = 3V, Ta = 25°C, f = 1MH2)

SYMBOL PARAMETER MIN. | MAX. | UNIT
Cy Input Capacitance (A0 ~ A18) - 5
Cip | Input Capacitance (CE, OE/RFSH, R/W) - 7 pF
Cio | Input/Output Capacitance -

*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, Vpp = 3V+10%) (Notes: 5, 6, 7)

-120 -150 -
SYMBOL PARAMETER UNIT | NOTES
'MIN. | MAX. | MIN. | MAX.
tre Random Read, Write Cycle Time 190 - 230 -
tamw | Read Modify Write Cycle Time 250 [\ - 290 -
tce | CE Pulse Width 120 [10,000] 150 [10,000
tp | CE Precharge Time 70 - |>s0 -
I tcea | CEAccess Time - 120 - 150
toea | OF Access Time - >80~ - 80
tcrz | CE to Output in Low -Z 20 - 20 -
torz | OF to Outputin Low -Z 0 - 0 -
twLz | Output Active from End of Write 5 - 5 -
tcuz | Chip Disable to Output in High-Z 0 30 0 30 8
tonz | OFE Disable to Output in High-Z ] 30 0 30 8
twhz | Write Enable to Output in High-Z 0 30 0 30 8
tosc | OF Setup Time Referenced to CE ] - 0 - 8
tonc | OE Hold Time Referenced to CE 15 - 15 - 8
tres | Read Command Setup Time 0 - 0 -
tach | Read Command Hold Time 0 - 0 - ns
twp | Write Pulse Width 35 - 35 -
twen | Write Command Hold Time 70 - 70 -
tcwL | Write Command to CE Lead Time 35 - 35 -
tpsw | Data Setup Time from R/W 30 - 30 - 9
tpsc | Data Setup Time from CE 30 - 30 - - 9
tpuyw | Data Hold Time from R'W 0 - 0 - 9
tonc | Data Hold Time from CE - 0 - 9
tasc | Address Setup Time - (o] - 10
tanc | Address Hold Time 25 - 25 - 10
trc | Auto Refresh Cycle Time 190 - 230 -
trrp | RFSH Delay Time from CE 70 - 80 -
teap | RFSH Pulse Width (Auto Refresh) 80 | 8000 | 80 | 8000 1
tep | RFSH Precharge Time 40 - 40 - 11
tras | RFSH Pulse Width (Self Refresh) 8,000 - 8,000 - 1
ters | CE Delay Time from RFSH (Self Refresh) | 250 - | 800 - 1
trer | Refresh Period (2048 cycles, AC ~ A10) = 32 - 32 ms
r Transition Time (Rise and Fall) 3 50 3 50 ns
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Static RAM TC51V8512AF/AFT/ATR-12/15

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) Iopo » Ipprss @nd Ippr4 depend on the cycle time.

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

5) An initial pause of 100us with high CE is required after power-up before proper device operation is achieved.
6) AC measurements assume tr = 5ns.

7) Measured with a load equivalent to 1 TTL. load and 100pF.

8) tchz: tonz: twiHz define 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 {tpgw or tpsc) and hold time {tppw of tope)-

10} All address inputs are latched at the falling edge of CE. Therefore, all the address inputs must be valid during tagc and tape.
11) The two refresh operations, auto refresh and self refresh, are defined by the RFSH pulse width under the condition CE = Vi

Auto refresh : RFSH pulse width < tpap (max.)
Self refresh  : RFSH pulse width > tpag (min.)

The timing parameter trrg must be met for proper device operation under the following conditions:
* after self refresh
o if OE/RFSH = “L" after power-up
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TC51V8512AF/AFT/ATR-12/15

Data Retention Characteristics (Ta = 0 ~ 70°C)
SYMBOL PARAMETER MIN. | TYP. MAX. UNIT
Vpy | Data Retention Supply Voltage 2.0 - 3.3 \'
Ipprz | Self Refresh Current J VpH = 3.0V - 20 40 pA
tr Recovery Time 5 - - ms
*The rising and falling slope of Vpp must be more than 50ms for proper device operation (20ms/V).
Voo * -
AN e D S A
VOH ciamimoem: —— - & /. ......... - -
Voo
GNO
DATA RETENTION MOOE
v tarp (SELF REFRESH) teag
1] .
“OE/RFSH Ons min. 1R
' 50.2v
GNO
Z2Vpp - 0.2V
CE

Notes: R/W, A0 ~ A18 =VjyorVy .
Ipoe+ is applicable when OE/RFSH = V)_(max.), CE = Vi (min.).
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Timing Waveforms
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Static RAM

Write Cycle 2 (OE Clocked or Fixed Low)
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Static RAM TC51V8512AF/AFT/ATR-12/15
CE Only Refresh
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Notes
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