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

LIFE SUPPORT POLICY

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

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

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

ouTPUT POWER
ADDRESS ENABLE DISSIPATION Max (mW)
CAPACITY PART NUMBER ORGANIZATION | ACCESS ACCESS POWER PIN PACKAGE PACKAGE
TIME Max(ns) | TIME Max(ns) | SUPPLY (V) ACTVE STANDBY | COUNT | p SP F FW FT TR |WIDTH (nch)
TC51832P/SPIF-85 85 35 203 = Em
TP51832P/SP/F-10 100 40 248 55 - n e 0,600 F)
TC51832P/SPIF-12 2208 120 50 20 - e 0300 (5
256KBR | TC51832PL/SPLIFL8S 85 35 303 2 - =mn Py
TC51832PUSPUFL-10 100 40 248 055 T ] ’
TC51832PL/SPUFL-12 120 50 220 L L
TC518128AP/ASP/AFIAFW-80 80 35 385 I ]
TC518128AP/ASPIAFIAFW-10 100 40 330 55 [
TC518128AP/ASP/AF/AFW-12 120 50 275 = =R
TC518128APL/ASPL/AFUAFWA.-80 20 5 SV410% 365 I ]
TC518128APL/ASPL/AFLUAFWA-10 100 40 330 11 " mEw
TC518128APL/ASPL/AFUAFWL-12 120 50 275 = B mw
TC518128AF TUATAL-80 128108 80 35 385 [ ]
TC518128AFTL/ATRAL-10 Gl ce2 100 40 330 11 [ 3N ]
TC518128AFT/ATAL-12 120 50 275 "=
TC518128APL/AFL/AFWL-80LV 80 35 385 [ ] - n
TC518128APL/AFL/AFWL-10LV 100 40 330 03 (W)* - ==
M B TC518128APUAFLAFWL-12LV 120 50 275 - = 0.600 (P)
TC518128AF TL/ATAL-80LV 80 35 385 "= 0.300 (SP)
TC518128AFTUATRL-10LV 100 40 330 03 (3V)* m-m 0450 F)
TC518128AFTUATRL-12LV 120 50 275 2 -m 0.525 (FW)
TC518128A00CLV (3.3V) 200 80 A% 69.3 0.3485 ] mmER| oaa0mm
TC518129AP/ASP/AF/AFW-80 80 35 385 LI FT®, TRO
TC518129AP/ASP/AF/AFW-10 100 ) 330 55 I ]
TC518129AP/ASP/AF/AFW-12 120 50 275 - . Eawm
TC518129APL/ASPL/AFL/AFWL-80 80 35 385 " s Aam
TC518129APL/ASPL/AFLAFWL-10 100 40 330 1.1 - " B .
TC513129APUASPLAFLUAPWL-12 120 50 275 - Emem
TC518129AFTL/ATRL-80 80 E) 388 [
TC518129AFTUATAL-10 10808 100 P Sviio% 30 i -
TCS18129AFTL/ATRL-12 (CE. c9) 120 50 275 -
TC518129APL/AFL/AFWL-80LV 80 35 285 - o
TC518129APL/AFL/AFWL-10LV 100 4 330 03 (3V)* - »m
TC518129APUAFL/AFWL-12LV 120 50 275 » ")
TC518129AF TL/ATRL-80 80 35 385 am
TC518129AF TUATRL-10 100 40 330 0.3 (3V)* aw
TC518129AFTL/ATAL-12 120 50 275 = m
TC518129A000(-LV (3.3V) 200 80 V5% 69.3 0.3465 L] - = =w
TC518512PLFLFTUTRL-70 70 30 385 - - = m | 0SOP
4MBR | TC518512PUFLFTLTRAL-80 51268 80 30 V410% 330 1.1 32 - - m m | 055F
TC518512PLFLFTUTRL-10 100 40 275 . - - . ::%Wm

P = PLASTIC DIP, SP = PLASTIC SKINNY DiP, F = PLASTIC FLAT PACKAGE(SOP) , FW = PLASTIC FLAT WIDE PACKAGE(SOP)
FT = THIN SMALL OUTLINE PACKAGE (TSOP), TR = REVERSE TYPE TSOP
* IN SELF REFRESH MODE WITH DATA RETENTION SUPPLY VOLTAGE OF 3v



2. CMOS Static RAM

ADDRESS | OUTPUT ENABLE POWER
AP PART NUMBER ZATION ACCESS ACCESS POWER DISSIPATION Max (mW) | PIN PACKAGE PACKAGE
TIME Max (ne) |  TIME Max(ns) | SUPPLY (V) | ACTIVE STANDBY |count |{P SP F FTTR | WIDTH (inch)
TCS5257BPL/BFLBSPL-85 [ 45 [ B N ]
TCS5257BF TL/BTRL-85 ] 45 am
Tcsszs7PUBFLBSPL-10 100 50 0.550 mmn 0.600(P)
TCS5257BF TLUBTRL-10 ‘ 100 50 m m| 030P
| cetos 7Pt AEl RoPL oot | 0.
s6eK B | TCO5257BPUBFL/BSPL-85L 28 s 4 VaI0% 0 » |WE® 450(F)
TCS5257BF TUBTRL-85L [ 45 0.165 s mf FTO
TCS5257BPL/BFUBSPL-10L 100 50 [ NN ] TR®M
TCS5257BFTU/BTRL-10L 100 50 "
TC55257BPVBFI/BSP-10L 100 50 0.275 umn
TC551001PUFL-85 [ 45 0550 "
TCS51001PUFL-10 100 50 - » =
TCS51001PUFL-85L [ 4 285 o8 | ]
TC551001PLFL-10L 10 50 i | I |
TC551001PVFI-10L 10 50 0.385 | . |
TC551001APLAFUAFTUATRL-70 7 k3 B m BB oo
TC551001APUAFUAFTUATRL-86 L] a5 5Ve10% 058 m wwmmwm osxsm
1M Bit TC551001APUAFUAFTUATRL-10 128Kx8 10 50 2 - B W W] 8x20mm
TC551001APUAFLAFTUATRL-70L L 35 30 ] m e m| FIO.TRN
TC551001APUAFUAFTUATRL-85L [ 45 0.165 " amm
TC551001APUAFUAFTUATRL-10L 10 50 » mEW®
TC551001APVAFVAFTVATRI-10 10 50 11 ] [ N N
TC551001 APVAF VAFTVATRI-10L 10 50 0.385 n LI N

P = PLASTIC DIP, SP = PLASTIC SKINNY DIP, F = PLASTIC FLAT PACKAGE(SOP) FT = THIN SMALL OUTLINE PACKAGE (TSOP)
TR = REVERSE TYPE TSOP



3. CMOS High Speed Static RAM (I)

ADDRESS | oUTPUT ENABLE
ACCESS | ACCESS POWER POWER DISSIPATION MAX (mW)| PIN [ PACKAGE | PACKAGE
CAPACITY| PARTNUMBER JORGANIZATION iy Max (ns) [TIME Max (ns) | SUPPLY (V) ACTIVE | STANDBY |COUNT | P 4 |WIDTH (inch)
TC55416P-15H 15 660 »
|_TC55416P-20H | 20 [ ]
550 22
- 25 [
TC55416P-35H 18K a5 440 n
K |essazeuEH 15 o 660 A m
84K | Tossui7py200 | 20 [ 10 5Vz10% 550 55 4 | W W
TC55417P/J-25H |- 25 10 - Em
TCE5417P/J-35H 35 10 440 L |
TC5588PA-16 18 9 743 nn
| JOESOOPNQ0 | g —20 10 nom
- 25 12 633 ® 2=
TC5588P/J-35 3 12 (|
| TC5589P/I-15 15 9 743 = m
TC5589F/-20 20 10 [ |
| TCES89PA-20 |
72K Tcsse9Piy-25 a0 25 12 SVa10% 633 55 % | non 0.300
TC5509PY)-38 35 12 E =
TC55328P/-17 17 ) 5Va5% 735 "
 TC55328P1-20 | 32Kx8 2 1 770 - m
TC55328P/-25 25 12 5V10% 55 28 " on
[ TC85328P/:28 35 15 560 =
| TC55484PA-17 17 5V25% 630 L |
20
a5eK  |LC55464PA-20 | E m
TC55464P/J-25 25 5V210% 660 24 " =
| TC55484P/J-35 B4Kx4 35 Ss0 | n =
TCE5485P/J-17 17 9 5Vi5% 630 55 " om
TCE5485P/J-20 20 1 60 " m
TCES465P/)-25 25 1 5V£10% 2 [ I |
TCES485P/J-35 — 36 1 550 = n
TCE5320P/-17 17 9 5Vi5% 738 "]
| ICE5a20PAL20 ] 20 10 mon
288K [Tespa20Pi-25 329 25 12 5V210% 0 85 2 | m m
TC55329P/J-35 35 15 660 [ I
TC551632J-20 20 10 1210 n
512K TC551632)-25 32Kx16 25 12 5V£10% 1100 55 40 ]
TC5516324-35 35 17 935 n 0.400
TC551664J-15 15 8 1430 n
1M [TCs51664J20 84Kx18 20 10 5V410% 1210 55 44 n
TC551664J-25 25 12 1100 b n
P = PLASTIC DIP, J = PLASTIC SOJ
3. CMOS High Speed Static RAM (11)
ADDRESS |OUTPUT ENABLE
ACCESS ACCESS POWER POWER DISSIPATION Max(mw) | PIN | PACKAGE | PACKAGE
CAPACITY | PARTNUMBER |ORGANIZATION | 1yt Maxine) | Time Max(os) SUPPLY (V) ACTIVE STANDBY | COUNT | P J PLCC| WIDTH (inch)
TC55187T-20 20 10 1265 n
TC55187T-25 25 10 1210 n
TC55187T-30 BKx18/ 30 12 5V410% 1100 ]
MK I cesteaT20 4Koas = 265 20 52 n 08
- X2 Way 20 10 1
TC551887-25 25 10 1210 L]
TC55188T-30 30 12 1100 u

T = PLASTIC LEADED CHIP CARRIER(PLCC)



4. BICMOS High Speed Static RAM

ADDRESS DUTPUTENABLEI

CAPACITY | PART NUMBER | ORGANIZATION| ACCESS ACCESS .POWER POWER DISSIPATION Max(mW) | PIN | PACKAGE | PACKAGE

TIME Max(ns) | TIME Maxing) | SUPPLY ) ACTIVE | STANDBY |COUNT| P 4 |WIDTH (inch)
TC558417P1J-10 16104 10 6 5Vi5% 630 2 L

K TC558417P/J-12 12 7 5V10% 660 55 L 0.300

TC55B88P/J-10 10 [ 5V15% 813.75 LI :

ToSSBBIPI12 oks 12 7 5Va10% 8525 ® mm
TCSSB4B4P/-10 10 | I
TC55B464P/J-12 12 70 825 24 LI
TC55B464P/J-15 15 L |
TCS5B465PI-10 414 0 5 (]
256K "TCsspassP2 12 s SVi10% 70 825 nw

TC55B465P/J-15 15 8 L 0.300
TCo5B328P/10 10 5 ® |lmm
TC55B328P/J-12 3268 12 6 935 825 LN |
TCS55B328P/J-15 15 8 L
TC55B329P1-10 10 5 | I
288K | TC55B329P/J-12 32Kx9 12 6 5V410% 235 825 32 | I ]
TC55B329P/-15 15 8 L
TC55B4256P/J-12 12 ne
TC5584256P/-15 256Kxd 15 715 3 28 L
TC55B4256P/1J-20 20 | I ]
TC55B4257P/)-12 12 7 nw

] TC5582457P1J- 15 256Kx4 15 8 5V£10% ns 55 L 0.400
TC55B4257P1-20 20 10 32 nw
TC5588128PA)-12 12 =
TC5588128P1-15 126Kx8 15 8 825 55 [ ]
TC5588128P/)-20 20 10 | ]

P = PLASTIC DIP, J = PLASTIC SOJ
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CYPRESS TOSHIBA DESCRIPTION  SPEED CODE
CY7C187A TC5662 BAKX1 15,20,25,(35,45) HS
CY7C164A TC55416H 16KX4 (15,20,25,35),45 HS
CY7B164 TC55416H 16KX4 10,12,15) - HS
CY7C166A TC55417H 16KX4 OE (15,20,25,35),45 HS
CY7B166 TC55417H 16KX4 OE 10,12,(15) HS
CY7B166 TC55B417 16KX4 OE (10,12),15 HS
CY7C182 TC5589 8KX9 (25,35),45,55 HS
CY7C185A TC5588 8KX8 (20,25,35),45,55 HS
CY7B185 TC5588 8KX8 10,12,(15) HS
CY7B185 TC55B88 8KX8 (10,12),15 HS
CY7C194 TC55464 B4KX4 (25,35),45 HS
CY7B194 TC55464 B4KX4 12,15,(20) HS
CY7B194 TC55B464 B4KX4 (12,15),20 HS
CY7C196 TC55465 B4KX4 OE (25,35),45 HS
CY7B196 TC55465 B4KX4 OE 12,15,(20) HS
CY7B196 TC55B465 B4KX4 OE (12,15),20 HS
CY7C199 TC55328 32KX8 (25,35),45,55 HS
CY7B199 TC55B328 32KX8 (12,15),20 HS
CY7C183 TC55187 4KX18X2 (25),35,45 HS
CY7C184 TC55188 4KX18X2 (25),35,45 HS
FUJITSU TOSHIBA DESCRIPTION  SPEED CODE
MB8464A TC5565 8KX8 80,(100,150) STD
MB84256 TC565257 32KX8 70,(100),120,150 STD
MB841000 TC551001 128KX8 (80,100),120 STD
MB81C71A TC5561/62 B4KX1 25,30,(35) HS
MB81C74 TC55416H 16KX4 (25),30,(35) HS
MB81C75 TC55417H 16KX4 OE (25),30,(35) HS
MB81C78A TC5588 8KX8 (35),45 HS
MB82B78 TC5588 8KX8 (15,20) HS
MB81C79A TC5589 8KX9 (35),45 HS
MB82B79 TC5589 8KX9 (15,20) HS
MB81C84A TC55464 B4KX4 (25,35) HS
MB82B84 TC55464 B4KX4 15,(20) HS
MB82B84 TC55B464 B4KX4 (15),20 HS
MB82B85 TC55465 B4KX4 OE 15,(20) HS
MB82B85 TC55B465 B4KX4 OE (15),20 HS
MB8298 TC55328 32KX8 (25,35) HS
MB82B88 TC55328 32KX8 15,(20) HS
MB82B88 TC55B328 32KX8 (15),20 HS
MB8289 TC55329 32KX9 (25,35) HS
MB82B89 TC56329 32KX9 15,(20) HS
MB82B89 TC55B329 32KX9 (15),20 HS
MB82B008 TC55B8128 256KX4 25 HS
GOLDSTAR TOSHIBA DESCRIPTION  SPEED CODE
GM76C88L TC5565 8KX8 (150) STD
GM76C256 TC56257 32KX8 (85,100),120 STD
GM76C8128 TC551001A 128KX8 (70,85,100) STD

HS = High Speed

STD = Standard Speed

PS = Pseudo Static




HITACHI TOSHIBA DESCRIPTION  SPEED CODE
HM6264A TC5565 8KX8 (100,120,150) STD
HM62256 TC55257 32KX8 (85,100),120,150 STD
HM628128 TC551001A 128KX8 (70,85,100),120 STD
HM6267 TC5561/62 B64KX1 25,(35,45,55,70) HS
HME767 TC5561/62 B4KX1 12,15,20,25,(35) HS
HM6288 TC55416H 16KX4 (25,35) HS
HM6788 TC55416H 16KX4 12,(15,20,25,35) HS
HM6289 TC55417H 16KX4 OE (25,35) HS
HM6789 TC55417H 16KX4 OF 12,(15,20,25,35) HS
HM6789 TC55B417 16KX4 OE (12),15,20,25,35 HS
HM6208 TC55464 64KX4 (25,35),45 HS
HM6708 TC55464 B4KX4 15,(20,25) HS
HM6708 TC55B464 64KX4 (15),20,25 HS
HM6209 TC55465 64KX4 OF (25,35),45 HS
HM6709 TC55465 64KX4 OE 15,(20,25) HS
HM6709 TC55B465 64KX4 OE (15),20,25 HS
HM62832 TC55328 32KX8 (25,35),45 HS
HM62A168 TC55188 4KX18X2 (25),35,45 HS
HM62A188 TC55188 4KX18X2 (25),35,45 HS
HM65256 TC51832 32KX8 (100,120),150,200 PS
HM658128 TC518129 128KX8 (100,120),150 PS
HYUNDAI TOSHIBA DESCRIPTION  SPEED CODE
HY6264 TC5565 8KX8 70,85,(100,120,150) STD
HY62C256 TC55257 32KX8 80,(100),120,150 STD
HY62256A TC55257 32KX8 70,(100) STD
IDT TOSHIBA DESCRIPTION  SPEED CODE
IDT7187 TC5562 64KX1 15,20,25,(35) HS
IDT7188 TC55416H 16KX4 (15,20,25,35) HS
IDT71B88 TC55416H 16KX4 8,(10,12) HS
IDT6198 TC55417H 16KX4 OE (15,20,25,35) HS
IDT61B98 TC55417H 16KX4 OE 8,(10,12) HS
IDT7164 TC5588 8KX8 (15,20,25,35) HS
IDT71B64 TC5588 8KX8 10,12,(15) HS
IDT71B64 TC55B88 8KX8 (10,12),15 HS
IDT7169 TC5589 8KX9 (20,25,35) HS
IDT71B69 TC5589 8KX9 12,(15,20) HS
IDT71258 TC55464 B64KX4 (20,25,35),45 HS
IDT71B258 TC55464 64KX4 12,15,(20) HS
IDT71B258 TC55B464 64KX4 (12,15),20 HS
IDT61298 TC55465 64KX4 OF (25,35),45 HS
IDT61B298 TC55465 64KX4 OE 12,15,(20) HS
IDT61B298 TC55B465 64KX4 OE (12,15),20 HS
IDT71256 TC55328 32KX8 (20,25,35),45 HS
IDT71B256 TC55328 32KX8 12,15,(20) HS
IDT71B256 TC55B328 32KX8 (12,15),20 HS
IDT71259 TC55329 32KX9 (20,25,35) HS

HS = High Speed STD = Standard Speed PS = Pseudo Static
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INTEL TOSHIBA DESCRIPTION SPEED CODE
5164SL TC5565 8KX8 (100,120) STD
51256SL TC55257 32KX8 70,(100) STD
51018SL TC551001 128KX8 (100,120) STD
51C98 TC55416 16KX4 (25,35) HS
5164 TC5588 8KX8 (20,25) HS
51258 TC55464 B64KX4 (25,35) HS
51256 TC55328 32KX8 (25,35) HS
LOGIC DEVICES TOSHIBA DESCRIPTION SPEED CODE
L7C187 TC5561/62 B84KX1 20,25,(35,45) HS
L7C164C TC55416 16KX4 (20,25,35),45 HS
L7C166C TC55417 16KX4 OE (20,25,35),45 HS
L7C185C TC5588 8KX8 (20,25,35),45 HS
MICRON TECH TOSHIBA DESCRIPTION SPEED CODE
MT5C6401 TC5561/62 B64KX1 12,15,20,25,30,(35) HS
MT5C6404 TC55416 16KX4 12,(15,20,25,30,35) HS
MT5C6405 TC55417 16KX4 OE 12,(15,20,25,30,35) HS
MT5C6405 TC55B417 16KX4 OE (12),15,20,25,30,35 HS
MT5C6408 TC5588 8KX8 12,(15,20,25,30,35),45 HS
MT5C6408 TC55B88 8KX8 (12),15,20,25,30,35,45 HS
MT5C2564 TC55464 B4KX4 15,(20,25,30,35),45 HS
MT5C2564 TC55B464 B64KX4 (15),20,25,30,35,45 HS
MT5C2565 TC55465 64KX4 OE 15,(20,25,30,35),45 HS
MT5C2565 TC55B465 B64KX4 OE (15),20,25,30,35,45 HS
MT5C2568 TC55328 32KX8 15,(20,25,35),45 HS
MT5C2568 TC55B328 32KX8 (15),20,25,35,45 HS
MT56C0816 TC55187 4KX18X2 (20,25),35 HS
MITSUBISHI TOSHIBA DESCRIPTION SPEED CODE
M5M5165 TC5565 8KX8 70,(100,120,150) STD
M5M5255 TC55257 32KX8 (70,85,100),120,150 STD
M5M5256 TC55257 32KX8 (70,85,100),120,150 STD
M5M51008 TC551001A 128KX8 (70,85,100),120 STD
M5M5187 TC5561/62 64KX1 15,20,25,35,(45,55) HS
M5M5188 TC55416 16KX4 (15,20,25,35),45,55 HS
M5M5189 TC55417 16KX4 OE (15,20,25,35),45,55 HS
M5M5178 TC5588 8KX8 (35),45,55 HS
M5M5179 TC5589 8KX9 (35),45,55 HS
M5M5258 TC55464 64KX4 15,(20,25,30,35),45 HS
M5M5258 TC55B464 B64KX4 (15),20,25,30,35,45 HS
MOSEL TOSHIBA DESCRIPTION SPEED CODE
MS6264 TC5565 8KX8 70,(100) STD
MS6264C TC5565 8KX8 80,(100),150 STD
MS62256 TC55257 32KX8 70,(85,100) STD
MS622568 TC55257 32KX8 70,(100),120,150 STD
MS631000 TC551001 128KX8 80,(100),120 STD
MS6264A TC5588 8KX8 45,55 HS
MS62256A TC55328 32KX8 (25,35),45,55 HS

HS = High Speed

STD = Standard Speed
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MOTOROLA TOSHIBA DESCRIPTION  SPEED CODE
MCMB0256A TC55257 32KX8 (85,100),120 STD
MCMB60L256A TC55257 32KX8 70,(85,100),120 STD
MCM6287 TC5561/62 B4KX1 12,15,20,25,(35) HS
MCM6288 TC55416H 16KX4 12,(15,20,25,35) HS
MCM6290 TC55417H 16KX4 OE 12,(15,20,25,35) HS
MCM6264 TC5588 8KX8 (15,20,25,35),45 HS
MCM6265 TC5589 8KX9 (15,20,25) HS
MCM6208 TC55464 64KX4 15,(20,25,35) HS
MCMB208 TC55B464 B64KX4 (15),20,25,35 HS
MCM6708 TC55B464 B64KX4 (10,12,15) HS
MCM6209 TC55465 64KX4 OE 15,(20,25,35) HS
MCM6209 TC55B465 64KX4 OE (15),20,25,35 HS
MCM6709 TC55B465 B4KX4 OE (10,12,15) HS
MCM6206 TC55328 32KX8 (17,20,25,35),45 HS
MCMB706 TC55B8328 32KX8 (10,12,15) HS
MCM6205 TC55329 32KX9 (17,20,25,35),45 HS
MCM51L8128 TC518128 128KX8 80,(100) PS
MCM51LV8128 TC518128LV 128KX8LV 80,(100) PS
MCM51L8129 TC518129 128KX8 80,(100) PS
MCM51Lv8129 TC518129LV 128KX8LV 80,(100) PS
NEC TOSHIBA DESCRIPTION  SPEED CODE
uPD4364 TC5565 8KX8 STD
uPD43256A TC55257 32KX8 (85,100,120),150 STD
uPD43256B TC55257 32KX8 55,70,(85) STD
uPD431000 TC551001A 128KX8 (85,100,120 STD
uPD431000A TC551001A 128KX8 (70,85) STD
uPD4361 TC5561 B4KX1 40,45,(55,70) HS
uPD4361 TC5561/62 B4KX1 (40,45),55,70 HS
uPD4362 TC55416H 16KX4 12,(15,20,25,35) HS
uPD4363 TC55417H 16KX4 OE 12,(15,20,25,35) HS
uPD4363 TC55B8417 16KX4 OE (12,)15,20,25,35 HS
uPD4368 TC5588 8KX8 (15,20,25,35) HS
uPD4369 TC5589 8KX9 (15,20,25,35) HS
uPD43254 TC55464 B64KX4 15,(20,25,35),45 HS
uPD43254 TC55B464 B4KX4 (15),20,25,35,45 HS
uPD43253 TC55465 64KX4 OE 15,(20,25,35),45 HS
uPD43253 TC55B465 64KX4 OE (15),20,25,35,45 HS
uPD43258 TC55328 32KX8 (20,25,35),45 HS
uPD43259 TC55329 32KX9 (20,25,35),45 HS
OKI TOSHIBA DESCRIPTION  SPEED CODE
MSM5165 TC5565 8KX8 (100,120,150) STD
MSM51257 TC55257 32KX8 (85,100,120) STD
MSM5188 TC55416 16KX4 45,55,70 HS

HS = High Speed
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STD = Standard Speed PS = Pseudo Static



PARADIGM TOSHIBA DESCRIPTION SPEED CODE
PDM41258 TC55464 64KX4 10,12,15,(20,25) HS
PDM41258 TC55B464 64KX4 (10,12,15),20,25 HS
PDM41298 TC55465 64KX4 OE 10,12,15,(20,25) HS
PDM41298 TC55B465 64KX4 OE (10,12,15),20,25 HS
PDM41256 TC55328 32KX8 10,12,15,(20,25) HS
PDM41256 TC55B328 32KX8 (10,12,15),20,25 HS
PDM41259 TC55329 32KX9 10,12,15,(20,25) HS
PDM41259 TC55B329 32KX9 (10,12,15),20,25

PERFORMANCE TOSHIBA DESCRIPTION SPEED CODE
P4AC187 TC5562 B64KX1 10,12,15,20,25,(35) HS
P4C188 TC55416H 16KX4 12,(15,20,25,35) HS
P4C198 TC55417H 16KX4 OE 12,(15,20,25,35) HS
P4C198 TC55B417 16KX4 OE (12),15,20,25,35 HS
P4C164 TC5588 8KX8 (15,20,25),30,(35) HS
P4C163 TC5589 8KX9 (20,25,35) HS
P4C1258 TC55464 B64KX4 (20,25,35) HS
P4C1298 TC55465 64KX4 OE (20,25,35) HS
P4C1256 TC55328 32KX8 (20,25,35) HS
SAMSUNG TOSHIBA DESCRIPTION SPEED CODE
KM6264 TC5565 8KX8 70,(100,120) STD
KM62256 TC55257 32KX8 80,(100),120 STD
KM681000 TC551001 128KX8 (70,85,100),120 STD
KM6165A TC5561/62 B64KX1 25,(35,45) HS
KMB465A TC55416H 16KX4 (25,35),45 HS
KM64B65 TC55416H 16KX4 (15,20) HS
KMB466A TC55417H 16KX4 OE (25,35),45 HS
KM6865A TC5588 8KX8 (15,20,25) HS
KMB4257A TC55464 64KX4 (25,35),45 HS
KM68257A TC55328 32KX8 15,(20,25,35) HS
KM68257A TC55B328 32KX8 (15),20,25,35 HS
KM641001 TC55B4256 256KX4 (20),25,35 HS
KM658128 TC518128 128KX8 (80,100,120) PS
SHARP TOSHIBA DESCRIPTION SPEED CODE
LH5160 TC5565 8KX8 (100) STD
LH52256 TC55257 32KX8 70,(90),120 STD
LH511000 TC551001 128KX8 (100),120 STD
LH5261 TC5562 B64KX1 25,(35) HS
LH5267A TC55417H 16KX4 OE (20,25) HS
LH52252A TC55464 64KX4 (25,35),45 HS
LH52252B TC55464 B64KX4 15,(20) HS
LH52252B TC55B464 64KX4 (15),20 HS
LH52253 TC55465 64KX4 OE 15,(20) HS
LH52253 TC55B465 64KX4 OE (15),20 HS
LH52258 TC55328 32KX8 (35),45 HS
LH52258A TC55328 32KX8 15,(20,25) HS
LH52258A TC55B328 32KX8 (15),20,25 HS

HS = High Speed

STD = Standard Speed
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S-MOS TOSHIBA DESCRIPTION  SPEED CODE
SRM2264 TC5565 8KX8 (100,120) STD
SRM20256 TC55257 32KX8 (85,100),120 STD
SRM201000 TC551001 128KX8 (85,100) STD
SRM21256 TC55464 64KX4 45,55 HS
SRM22256 TC55328 32KX8 55,70 HS
SONY TOSHIBA DESCRIPTION  SPEED CODE
CXK5864 TC5565 8KX8 70,(100,120) STD
CXK58257 TC55257 32KX8 70,(85,100),120 STD
CXK581001 TC551001A 128KX8 (70,85) STD
CXK581000 TC551001A 128KX8 (100),120,150 STD
CXK5164 TC5562 B4KX1 25,30,(35) HS
CXK5464 TC55416 16KX4 (25),30,(35) HS
CXK5465 TC55417 16KX4 OE (25),30,(35) HS
CXK5863 TC5588 8KX8 (20,25),30,(35) HS
CXK5866 TC55B88 8KX8 (12),15,20 HS
CXK5866 TC5588 8KX8 12,(15,20) HS
CXK5971 TC5589 8KX9 (25),30,(35) HS
CXK5972 TC5589 8KX9 12,(15,20) HS
CXK54256 TC55464 B4KX4 (35),45,55 HS
CXK58258 TC55328 32KX8 (35),45,55 HS
CXK58258A TC55328 32KX8 15,(20,25) HS
CXK58258A TC55B328 32KX8 (15),20,25 HS
CXK59288 TC55329 32KX9 15,(20,25) HS
CXK59288 TC55B329 32KX9 (15),20,25 HS
CXK7701 TC55187 4KX18X2 (30),35,45,55 HS
CXKT7701A TC55187 4KX18X2 (25),35,45 HS
UMC TOSHIBA DESCRIPTION  SPEED CODE
UMB264 TC5565 8KX8 70,(100,120) STD
UMB2256 TC55257 32KX8 (100),120,150 STD
UMB21024 TC551001A 128KX8 55,(70) STD
UM6164 TC5588 8KX8 (20,25),30 HS
UMB1168 TC55187 4KX18X2 (25),35,45 HS
VITELLIC TOSHIBA DESCRIPTION  SPEED CODE
V63C64 TC5588 8KX8 (25),30,(35),45,55 HS
VB3CT71 TC55464 B4KX4 15,(20,25,35) HS
VB3C71 TC55B464 B4KX4 (15),20,25,35 HS
VB3C70 TC55465 64KX4 OE (15,20,25,35) HS
VB3C70 TC55B465 64KX4 OE (15),20,25,35 HS
V6C330 TC55187 4KX18X2 (25,30),35,45 HS
V6C328 TC55188 4KX18X2 (30),40,45 HS

HS = High Speed

STD = Standard Speed
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32,768 WORD x 8 BIT CMOS PSEUDO STATIC RAM

DESCRIPTION

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

FEATURES

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

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

CCEA — ns I 0 * 28 pin Standard Plastic PKG

OEA OE Access Time 1 35ns| 40ns | 50ns P/PL : 600 mil DIP

trc Cycle Time .| 135ns| 160ns | 190ns SP/SPL: 300 mil DIP

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

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

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

[PIN CONNECTION]

(TOP VIEW
Alag, 28 Vop [BLOCV DIAGRAM]
/qu 2 27;"/\\’ -
A7 26[A13 ;
A6 04 25 A8 Vo GND
L BN ? ? 7y coLumy
A 47 2200 ST BECODER 5o
A2 8 10A10 COLIAN i TS a2
Al (9 201 CE - @> ADDRES S SENSE AMP K5~ 8| > Ks
a0 410 191 1,08 A= L] BRFERt,) bl [1<8
L01011 18P L07 TT128xa || Sk
L02Q 12 17P L/06 a:" -]
103013 160 1,05 ROW ADDRESS [g & = S
GND( 14 150 1,04 A7-A0 |8 BUFFER (8) ] 2 MEMORY ] |
PIN NANES 3 ARBAY 5 g
A0 v Al4 [Address Inputs REFRESH 3 S 256x128x8 Eg n
Read/Write Control COUNTER (8) = 8} 8 = 8_J
R/W 212
Input s E
|0 Fnab 1
OE/RFSH R:;g:;hng‘: i‘:/ o~ CLOCK =l Lnsrm:sn REFRESH || & B
- p GENERATOR CONTROLLEI TIMER
CE Chip Enable Input
1/01~1/08 |Data Inputs/Outputs O/ RFS“O'—] :
VDD Power (+5V) I}
GND Ground IL/WO-———LgD
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TC51832P/SP/F/PL/SPL/FL-85
TC51832P/SP/F/PL/SPL/FL-10
TC51832P/SP/F/PL/SPL/FL-12

[ABSOLUTE MAXIMUM RATINGS]|

SYMBOL ITEM RATING UNITS NOTE
VIN Input Voltage -1,0~7.0 v

Vout Output Voltage -1.0~ 7.0 v 1
Vpp Power Supply Voltage -1.0v7.0 \) 1
Topr Operating Temperature 0~ 70 °C 1
TsTG Storage Temperature ~55,150 °C 1
TSOLDER Soldering Temperature.Time 260 - 10 °C-sec 1
Pp Power Dissipation 600 mW 1l
Lout Short Circuit Output Current 50 mA 1

[DC RECOFMENDED OPERATING COHDITIONS | (Ta=0~ 70°C)

SYMBOL 1TEM MIN. TYP. MAX. UNIT NOTE
Vpp Power Supply Voltag 4,5 5.0 5.5 \ 2
VIH Input High Voltage 2.4 - 6.5 \ 2
VIiL Input Low Voltage -1.0 - 0.8 \' 2

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

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

Ippo éﬁ::g:%? Powgr Supply Operating 160ns _ 45 nA 3,4
CE, Address Cycling: tRrc=tRC MIN. 190ns - 40

Ippsi §Ea2gbznggrrent 1 TC51832P/SP/F - 2 mA
CE=0E/RFSH=V1H TC51832PL/SPL/FL -

IpDS2 EEaEgbz_Egrrent 2 TC51832P/SP/F - 1 mA
CE=0E/RFSH=Vpp-0.2V TC51832PL/SPL/FL - 100 HA

IDDF gflf Refresh Egrffzi TC51832P/SP/F - 1 mA
CE=VDD-0.2v, OE/RFSH=0.2V TC51832PL/SPL/FL - 100 HA

1 Input Leakage Current
I(L) 0V<VInsVpp, All other inputs not under test=0V

Output Leakage Current

To(w) OQutput Disable, OVgVoyT=VDD -10 10 HA
Output High Level

Vou IoyT=-5SmA 2.4 = v
Output Low Level

VoL TouT=4 . 2mA - 0.4 v




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

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

-85 =10 -12
SYMBOL PARAMETER MIN.| MAX. |MIN] MAX. IMIN. MAX. UNITS | NOTES
tRC Random Read or Write Cycle Time 135 - | 160 ~1190 ~{ ns
tRMW | Read Modify Write Cycle Time 200 - | 260 -|280 -| ns
tcE CE Pulse Width 85 |L0,000 | 100|10,000/120{10,000| ns
tp CE Precharge Time 40 -| 50 -1 60 -| ns
tCEA CE Access Time - 85 - 100{ -~ 120{. ns
COEA | OF Access Time - 35( - 40| - 50| ns
tcLz CE to Output in Low-Z 10 -1 10 -l 10 -] ns
toLz OE to Output in Low-2 0 - 0 -l o -| ns
t Output Active from End of Write
WLZ Enable 0 - 0 -0 -1 us
tCHZ Chip Disable to Output in High-Z 0 25 0 30 o 35( ns 10
toHZ OE Disable to Output in High-Z 0 25 0 300 0 35| ns 10
twHZ Write Enable to Output in High-Z 0 25 0 300 0O 35| ns 10
tOHC OE Hold Time Referenced to CE 0 - Y -1 0 -{ ns
tosc OE Set-Up Time Referenced to CE 10 -1 10 - 10 -l uns
trcs Read Command Set-Up Time 0 - 0 -l 0 -l ns
treH Read Command Hold Time 0 - 0 -l 0 -| ns
twp Write Pulse Width 60 - 70 -1 85 - ns
tWeH Write Command Hold Time 60 -1 70 -| 85 -1 ns
tCWL | Write Command to CE Lead Time 60 -] 70 -| 85 -| ns
tpsw Data Set-Up Time Referenced to R/W| 35 - | 40 -| 50 -{ ns 11
tDSC | Data Set-Up Time Refercnced to CE | 35 -1 40 -| 50 [ as [ 11
tDHW Data Hold Time Referenced to R/W 0 - 0 4 o -] ns 11
tpHC Data Hold Time Reférenced to CE 0 - 0 -l o0 -] ns 11
tASC | Address Set-Up Time 0 - 0 -l o -| ns 12
tAHC Address Hold Time 20 -1 25 -l 30 -] ns 12
trc Auto Refresh Cycle Time 135 - 1160 ~l190 -l ns
tRFD CE to RFSH Delay Time : 40 -] 50 -| 60 -l ns
“FAP | RFSH Pulse Width (Auto Refresh) 80| 8,000 | 80 8,000{ 80| 8,000/ ns | 13
trp RFSH Precharge Time 30 -1 30 -l 30 -| ns 13
tFCE | RFSH to CE Active Delay Time 160 - {190 -l 225 -1 ns 13
tFAS RFSH Pulse Width (Self Refresh) 8000 - |8.000 -| 8000 -l uns 13
CPRS | oot motrenny 160 | -|190[  -[225] | as | 13




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

(Continued)
SYMBOL PARAMETER -85 -10 -12 UNITS|NOTES
MIN.| MAX. [MIN.| MAX. {MIN.] MAX.
RFSH Set-Up Time
tFST (Refresh Counter Test) 10 30 10 30 10 30 ns
RFSH Hold Time
tFUT (Refresh Counter Test) 65 |8,000 | 65 |8,000 | 65)8,000| ns
tREF |Refresh Period - 4 - 4 - 4 ms
tr Transition Time (Rise and Fall) 3 50 3 50 3 50 ns
CAPACITANCE| (vpp=5V, f=1MHz, Ta=25°C)
SYMBOL PARAMETER MIN. MAX, UNITS
Cn1 Input Capacitance (A0~ Al4) - 5 pF
Ci2 Input Capacitance (CE, QE/RFSH, R/W) - 7 pF
C10 Input/Output Capacitance (I/01~ 1/08) - 7 pF
NOTE) This parameter is periodically sampled and is not 100% tested.
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TC51832P/SP/F/PL/SPL/FL-85
TC51832P/SP/F/PL/SPL/FL-10
TC51832P/SP/F/PL/SPL/FL-12

Stresses greater than those listed under "Absolute Maximum Ratings' may

Specified values are obtained with the

An initial pause of lms with high CE and high OE/RFSH are required after

Vin(min.) and Vyj(max.) are reference levels for measuring timing of input

The OE/RFSH input operates as the output enable input (OE) and refresh control
input (RFSH) under the condition of that CE=VIL and CE=V1H, respectively.

tCHZ» tOHZ» twhz define the time at which the output achieves the open

In write cycles, the input data is latched at the earlier of R/W or CE rising
edge. Therefore the input data must be valid during set-up time (tpsy, tpsc)

All address inputs are latched at the falling edge of CE. Therefore all the

NOTES:
L
cause permanent damage to the device.
2) All voltages are referenced to GND.
3) IDDO depends on cycle rate.
4) IDDO depends on output loading.
output open.
5)
power-up, before proper device operation is achieved.
6) AC measurements assume ty=5ns.
7)
signals. Also, transition times are measured between Viy and vyp.
8) Measured with a load equivaient to 2 TTL loads and 100pF.
9)
10)
circuit condition and is not referenced to output voltage levels.
11)
and hold time (tpjw, tDHC).
12)
address inputs must be valid during tasc and tAHC.
13)

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

Auto refresh:0E/RFSH pulse widthStFAP (max.)
Self refresh:0E/RFSH pulse width2tFAS (min.)

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

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

TIMING CHART

READ CYCLE

AO~Al4

R/W

1L/01~L/08

WRITE CYCLE

AO~AL4

/01 ~108

TN / \

Nt/ ST /A,
o tong I LO_SQI

- s 7

. pg_ tRCH

Vit —_/r tCEA tz \——
zz: — o { DATA-OUT —
z:: : 7——‘\ tee /:S’ N
o wmss KT T
Vin — = Iﬁﬂlﬁ
ViL __/ tweh \—
oz \_‘ - /

zi'; _ ( DATA-IN e
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TC51832P/SP/F/PL/SPL/FL—-85
TC51832P/SP/F/PL/SPL/FL-10
TC51832P/SP/F/PL/SPL/FL-12

READ MODIFY WRITE CYCLE

t MV
tp
= =7 N - ;
tasc talic
AO~A1l4 “,’;': : d ADDRES S W/////////////////////////////////////
torc l I tose
e Y — .
OF,/RFSH v:‘: _ \_L y t /
B WL
Vin — = twp E
R/W VIL _ \ /
tpsw || toiw
%nsc t g
W — 4 DATA — IN R
l_ ViL toEa o
1,/01~1,/08 tora o i taw
L out :22 :: rour ( " bATA—OUT }-________§ /42224/
tcLz

CE ONLY REFRESH CYCLE

tre

« wmIT7h S
aar W7 //////)ﬁ:ASC ADDR’:::‘C S,
e z}l: : tosc taue \—
R/w :;}: : tisc trel

1/01~1,/08 :Z: _ oPEy

: Don't care
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TC51832P/SP/F/PL/SPL/FL-85
TC51832P/SP/F/PL/SPL/FL-10
TC51832P/SP/F/PL/SPL/FL-12

AUTO REFRESH CYCLE

trED tre trCcE

trap I"—ll—’ tFAP
wam M N T N W

V, —
1L/01~1/08 OH OPEN
Vo, —

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

SELF REFRESH CYCLE

{ L

TE Vi — 1=
Vi, — N

tRED tFRS
tFAS
OB wFs W T i /
ViL — 4
v —
101~108 oM OPEN
VoL —

Note) A0~ Al4, R/W=Don't care
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TC51832P/SP/F/PL/SPL/FL-85
TC51832P/SP/F/PL/SPL/FL-10
TC51832P/SP/F/PL/SPL/FL-12

REFRESH COUNTER TEST CYCLE (READ WRITE)

A
tp tp

T WI7 ) —
SR/

tFop I | tosc
o v —_ ty t e
OE/RFsm 1M i3 ar /
Vi, — }
Lircs | ~‘C¢.H
ViH — twp P
R/W I 7 \ Y
ViL —
t psw tDHw
tpsc tpHC
Vi — y
l‘ IN ViL — {  pATA-IN }-——
twiiz, l
1/01~1,/08 %
l_ tCEA touz t;_VI_;Z tcHz
Vo — 1
ouT Vgi,l _ 1%{ mra-our  »——//////h-
tenz

: Don't care

REFRESH COUNTER TEST

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

The test procedure is as follows.

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

Read "0" out and write "1" in each cell by performing REFRESH COUNTER TEST.
Repeat this operation 256 times.

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

Check "0" out of 256 bits at normal read mode, which was written at @.

®0 G0 066

Perform the above @ to @ the complement data.
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TC51832P/SP/F/PL/SPL/FL—85
TC51832P/SP/F/PL/SPL/FL-10
TC51832P/SP/F/PL/SPL/FL-12

[OUTLINE DRAWINGS| (DIP28-P~600)

Unit in mm

28 15

P e B e B e B8 e W e B e O e B e B s B e B e B B | ’

0~15°

./
14.010.2
Il 5.2 4]

+0.1

| i oy s oy Suw gy gy vme g Sy mu gy www gy gy em gy Sven f S g SR —_——

1 14

/3
025_90s

37.010.2

5.0+ 0.3

|

I]4.04q.2

0.51
MIN

1.99TYP. o ____\‘ ‘_“_oii_ol [¢]o25 @]

|2.54| 14+01

3.5+0.3

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

TC51832P-85, TC51832PL-85
TC51832P-10, TC51832PL~10
TC51832P-12, TC51832PL-12
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TC51832P/SP/F/PL/SPL/FL—-85
TC51832P/SP/F/PL/SPL/FL-10
TC51832P/SP/F/PL/SPL/FL-12

[OUTLINE DRAWINGS| (DIP28-P-300)

Unit in mm

.
w
-
28 15 -3
o I e O s Y s I s I s I e Y s B s O s N s I e N s v
§
(=]
H
”
~
o
[}
g
349102 H
2
Nl <
(=]
™
S
H
@
o™

0.94 TYP. 754 1.440.1

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

TC51832SP-85, TC51832SPL-85
TC51832SP-10, TC51832SPL-10
TC51832SP-12, TC51832SPL-12
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TC51832P/SP/F/PL/SPL/FL-85
TC51832P/SP/F/PL/SPL/FL-10
TC51832P/SP/F/PL/SPL/FL-12

[OUTLINE DRAWINGS| (SOP28-P-450)

Unit in mm

1851 0.2

28 15
fonnonnoononnaoan

-/
8.8+ 0.2
11.8%£0.3

0TI 00 0000000
1 i

, || nsss0
1L.OTYP. || ”‘043101 $

127

N .
(=1
4
Srerarainiziaimiaiainiminiaie 0T 8
il N
-0
ol _w»
+1| 32
- (=1}
o+
4 n
i
S

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

allowable mold protrusion is 0,15mm.
These outline drawings apply to:

TC51832F-85, TC51832FL-85
TC51832F~10, TC51832FL-10
TC51832F-12, TC51832FL~12
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131,072 WORDS x 8 BIT CMOS PSEUDO STATIC RAM

ESCRIPTION

The TC518128A Family is a 1M bit high spced CMOS Pseudo Static RAM organized as 131,072
words by 8 bits. The TC518128A Family utilizing one transistor dynamic memory cell with CMOS
peripherzal circuit provides large capacity , high spzed and low power features. The feature includes
single power supply of 5V£10%. The RFSH input allows two types of refresh operation - auto refresh
and self refresh. The TC518128A Family has a static RAM-like write functionality where input data is
written into the memory cell at the rising edge of R/W, which allows easy interfacing with
microprocessor.

The TC518128A Family is a pin - compatible witlk, 1M bit CMOS Static RAM - JEDEC standard and
is packaged in a 32 pin standard 0.8inch and 0.3 inch width plastic DIP and small - out line plastic flat
package and a 32 pin plastic thin small-cut- line rackage (forward, reverse type).

FEATURES

® Organization: 1M bit (131,072 word X 38kit) e All inputs and outputs : TTL compatible
® Fast Access Time and Low Power Dissipaticrn. ® 512 refresh cycle/8ms
® Single Power Supply : 5V110% ® Auto refresh power down function
® Auto refresh is capable by internal counter. ® Pin Compatible : 1M SRAM (JEDEC)
® Self refresh is capable by internal timer. ¢ Logic Compatible : SRAM R/W Pin
TC518128A Family L] Logic Compatible : SRAM R/W Pin
—80 10 12 ® Package: TC518128AP/APL  :DIP32-P-600
tcga CE Access Time | 80ns | 10Cns | 120ns TC518128AF/AFL  :SOP32-P-450
toza OF Access 1ime 35ns 40ns 50ns TC518128ASP/ASPL :DIP32-P-300B
tac Cycle Time 130ns 160ns 1900y TC518128 AFW/AFWL : SOP32-P-525
Power Dissipation 385mW | 33CmW [ 275mW TC518128 AFTL - TSOP32-P-0820
Self Reiresh C 1 A i :
elf Refresh Current mA /200uA (L version) TC518128ATRL . TSOP32-P-0820A
PIN_ CCNNECTION (TOP VIEW) BLOCK DIAGRAM
Voo GND 5 Y corumn =
T BB 2 o T OiCoDER | 23 5
A2da Bbew § §  A169 [s> ADDRESS |8 SENSE AMP. b_ Ep
A70s 8PA13 17 BUFFER (8) /0 GATE Lu
:g ? %ggﬁg TC518128AFTL(F d) 5 1701
aads 25 P Al orwar m256x8m <3 s
A28 %0 B ROW 1108
REH e A E:) ADDRESS E = |
A0g 12
g i E R
029 1 i ARRAY 5&
o L 18 I s12x256x8 | || |8 o
TC518128ATRL (Reverse ) REFRESH 3 L
TC51812BAPL/AFL/ASPL/AFWL COUNTER(9) Y 8 :;
s —/ OO jee—
TETos] UL
CLOCK F—] |REFRESH REFRESH
cea0> GENERATOR ™| CONTROLLER |<— TIMER
PIN NAMES I
[————— RFSH 0—
A0~A16 | Address Inputs oF :D
AW Read /Write Control Input
OF Output Enable Input RW o___:j:>
RFSH | Refresh Input (T50P)
CEY, CE2 | Chip Enable Inputs PinNo. 11213145 [6[7]8 ]9 Jwo[nn]12]13]1a]15]16
i/01~1/08 | Data Inputs/Outputs Pin Name |Aq1| Ag | Ag [A13{R/W|CE2 | Ays [Vop |RFSH  Atg | Ara | Ar2| A7 | Ag [As | Ag
Voo Power PinNo. |17 ]18|19]|20| 212223 |24 | 25 |26 |27 28|29 (303132
GND Ground Pin Name | A3 | Ay | 21 | Ag [/O1|I/02{I/O3 |GND| I/04 |1/05(1/06|1/07 [I1O8|CET|A;0| OF
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TC518128AP/ASP/AF/AFW—80, —10, —12
TC518128APL/ASPL/AFL/AFWL—-80, —10, —12
TC518128AFTL/ATRL—80, —10, —12

FUNCTION LOGIC

CET CE2 [e]3 RW RFSH A0D~A16 | /O1~8 CONDITION
L H H * v* .OuT Read
L H L * v* IN Write
L H H H * v* HZ CE only Refresh
H * * * L * HZ Auto/Self Refresh
* L * * L * HZ Auto/Self Refresh
H . * » H * HZ Stand by
> L * - H * HZ Stand by

H .. High Level Input (VN = 6.5V ~ V4 min. )

L - Low Level Input (VN = Vi, max, ~ —-1.0V)

* - Don't care (6.5V~ —1.0V)

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

are “IN”, and at the other condition, the address input are “*?,
HZ - High Impedance

ABSOLUTE MAXIMUM RATINGS

SYMBOL ITEM RATING UNIT NOTE
Vin Input Voltage -1.0~7.0 \
Vout Output Voltage -1.0~7.0 v
Voo Power Supply Voltage -1.0~7.0 \
Torr Operating Temperature 0~70 °C .
Tst6 Storage Temperature -55~150 °C
TsoLDER Soldering Temperature - Time 260-10 °C-sec
Pp Power Dissipation 600 mw
lout Short Circuit Output Current 50 mA

D.C. RECOMMENDED OPERATING CONDITIONS (Ta = 0~70°C)
SYMBOL PARAMETER MIN. TYP. MAX. UNIT NOTE
Vpo Power Supply Voltage 45 5.0 5.5 \
Vi Input High Voltage 24 - 6.5 \ 2
Vi Input Low Voltage -1.0 ~ 0.8 \
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TC518128AP/ASP/AF/AFW—80, —10, —12
TC518128APL/ASPL/AFL/AFWL—80, —10, —12
TC518128AFTL/ATRL—80, —10, —12

D.C. ELECTRICAL CHARACTERISTICS (Vpp =5V 2 10%, Ta = 0~70°C)

SYMBOL PARAMETER MIN. [ TYP. | MAX. [ UNIT NOTES
Operating Current 80ns version - 50 70
lopo (Average Power Supply Operating Current) 100ns version - 40 60 mA 3,4
CET, CE2, Address cycling: tac = trc min. 120ns version - 35 50
Standby Current Normal version - - 2
Ioost CTET = Vi or CE2 = V), - mA
RFSH = Vi L version - - 1
Standby Current Normal version - - 1 mA
Ipps2 CET = Vpp - 0.2V or CE2 = 0.2V,
RFSH = Vpp - 0.2V L version - 100 200 uA
Self Refresh Current (Average Current) Normal version - - 2
lDDFl C_Ef =V|H or CE2 = V|L. . mA
RRH = v, L version - - 1
Self Refresh Current (Average Current) Normal version - - 1 mA
Ioor2 TE1 = Vpp - 0.2V or CE2 = 0.2V,
RESH = 0.2V L version - 100 200 pA
looFs Auto Refresh Current (Average Current) - - 2 mA
(RFSH cycling : tFC = tFC min)
l CE only Refresh Current (Average Current) 80ns version - 50 L A 3
i - 4 60 m
DOF4 | (TET, CE2, Address cycling : tRC = tRC min) 100ns version 9
120ns version - 35 50

Input Leakage Current

[ -10 - 10
‘w 0V S Viy S Vpp, All other Inputs not under test = OV A

Output Leakage Current
low Output Disable (CET = Vi or CE2 = Vy or OE = Vi or RW=Vy), | -10 - 10 sA
0V = Vouts Voo

Output High Level

V 24 - - \
OK low = -5mA
Output Low Level
Vou put tow - - 0.4 v
loL = 4.2mA

Note) In Ipps; and Ippp; with CEI=Viy(CE2=Vjy), these specification limits are
guaranteed under the condition of CE2=Vy or CE2=VL(CE1=Viy or CE1=V]L).
In Ippsz and Ipprz with CEIZVpp-0.2V(CE2=0.2V), theses specification are
guaranteed under the condition of CE22Vpp—0.2V or CE2=0.2V(CEIZVpp—0.2V
or CE1=0.2V).

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

SYMBOL PARAMETER MIN. MAX. UNIT
Cn Input Capacitance { A0~ A16) - 5 pF
C2 Input Capacitance (CET, CE2, OF, RW, RFSH) - 7 pF
Cio Input/ Output Capacitance - 7 pF

Note) This parameter periodically sampled is not 100% tested.
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TC518128AP/ASP/AF/AFW—80, —10, —12
TC518128APL/ASPL/AFL/AFWL—-80, —10, —12
TC518128AFTL/ATRL—-80, —10, —12

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

SYMBOL PARAMETER MIN. T Bc:VIAX. 1 MIN. . 10MAX. MIN. . 12I\IIAX. UNIT NOTES
tre Random Read, Write Cycle Time 130 - 160 - 190 - ns

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

tce CE Pulse Width 80 | 10,000 100 | 10,000 120 | 10,000 ns 13
tp CE Precharge Time 40 - 50 - 60 - ns

1CEA CE Access Time - 80 - 100 - 120 ns

toga OF Access Time ~ 35 - 40 ~ 50 ns

toz CE to Outputin Low-Z 30 - 30 - 30 - ns

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

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

teHz Chip Disable to Output in High-Z 0 25 0 30 0 35 ns 9
tonz OF Disable to Output in High-2 0 25 0 30 0 35 ns 9
twhz Write Enable to Output in High-Z 0 25 0 30 0 35 ns 9
toos OF Output Disable Set-Up Time 0 - 0 - 0 - ns

tODH OE Output Disable Hold Time 10 - 10 - 10 - ns

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

tReR Read Command Hold Time (] - 0 - 0 - ns

twe Write Pulse Width 60 - 70 - 85 - ns

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

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

tosw Data Set-Up Time from R/W 30 ~ 35 - 45 - ns 10
tpsc Data Set-Up Time from CE 30 - 35 - 45 - ns 10
toHW Data Hold Time from R/'W 0 - 0 - 0 - ns 10
“tone Data Hold Time from CE 0 - 0 - 0 - ns 10
tAsC Address Set-Up Time 0 - 0 - 0 - ns 11
tAHC Address Hold Time 20 - 25 - 30 - ns 1
tRHC RFSH Command Hold Time 15 - 15 - 15 - ns

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

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

trap RFSH Pulse Width (Auto Refresh) 30 8,000 30 8,000 30 8,000 ns 12
tep RFSH Precharge Time 30 - 30 - 30 - ns 12
trAs RFSH Pulse Width (Self Refresh) 8,000 - 8,000 - 8,000 - ns 12
ters (csse:er;::r::)e form RFSH ) wo | - 25| - ns 12
tRer Refresh Period (512 cycle, AO~AB) - 8 - 8 - 8 ms

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

tces CE2 Low Set-Up Time ) - 5 - S - ns 14
teEH CE2 Low Hold Time 5 - 5 - 5 - ns 14

A-16



TC518128AP/ASP/AF/AFW—80, — 10, —12
TC518128APL/ASPL/AFL/AFWL—-80, —10, —12
TC518128AFTL/ATRL—80, —10, —12

NOTES:

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

2) All voltage are referenced to GND.
3) Ippo and Ipprs4-depends on cycle rate.
4) Ippo depends on output loading. Specified values are obtained with the output open.

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

6) AC measurements asuume t7 = 5ns.

7) Timing reference level

Input Level : Vig = 2.6V 2.6V ey ————
INPUT &
— VR A

Vi, = 0.6V 0.6V
Ir . =9, —_
nput Reference Level VIH = 2.4V OUTPUT :)m:

ViL = 0.8V e

. oy = INPUT REFERENCE  OUTPUT REFERENCE

Output Reference Level: Vog= 2.2V LEVEL LEVEL

VoL = 0.8V

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

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

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

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

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

10

=

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

— \ Vv
AV SENME —

e~ Vit = 4

|t tee |
ViH — S
CE2 vy — _]l_{_ CE2 ViL — _}_q\____

14) The timings, tcgs (min.) and tcgq (min. ), must be kept for using CEI and CE2 at the same
clock as follow,

Y

ViH e — Vi
TET ViL — N CE1 Vi — _}

Vin — v
ce2 v, = B2y T
T s teen

A-17



TC518128AP/ASP/AF/AFW—-80, —10, —12

TC518128APL/ASPL/AFL/AFWL—-80, —10, —12
TC518128AFTL/ATRL—80, —10, —12

TIMING WAVEFORMS

ww /N -
cE2 z:r _ - / . ,/_——
. = X
o N A
31{‘ :___/: . tcea — <’ twz |, 1A
1101~1/08 z:t‘: T — @g‘ DATA-OUT | —
S : X
w7 N -
" 5‘ f \ /
A0 AT6 R s »
R | Fe—T—
wl \ — ]
1/01~1/08 V::' e | L §: DATA-IN ,EFP : g,gtm
O S X

V72 : Don't care

Note: The device can be operated with cycling “CE1” (or CE2) pin only, provided that
“CE2”(or “CE1”) is connected to Vig (or Vi) level.
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TC518128AP/ASP/AF/AFW—80, —10, —12
TC518128APL/ASPL/AFL/AFWL—-80, —10, —12
TC518128AFTL/ATRL—80, —10, —12

WRITE CYCLE -2 (OE Clock)

@ g \ / N
1 N/

A

> lY
o

— VH =~ P p
OF vy, _ / N
< Tow ,
= ~— >
Vi — }‘ \4 twp /-L
Vip — X 2 .
DSC
tosw toHw Jloxe
Viy — Y, - -
DATA-IN ) D
N vy 2 = 2 s
1/O1~1/08 TOHZ WHY

Lour o1~
< LFRS
R [
WRITE CYCLE -3 (OF Fix Low)
tre N
Vi < tce »| & 2 X
Ty, / \_‘ A N
@ T\ / t \T 14
tasc g AHC
w~wis v s X
v’
tres < tweH | — tow »>
w / N
tmj—» toHW = :tom;
—i x'r K {oatan ) h Y
vor~uos taz e T > 4
L_gur Vor— 2 AN o
VoL o] | e G, ”////////W e
wRw L [Je—m N AN

7774 : Don't care

Note: The device can be operated with cycling “CEIL” (or CE2) pin only, provided that
“CE2"(or “CEI”) is connected to Vig (or VL) level.
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TC518128AP/ASP/AF/AFW—80, —10, —12
TC518128APL/ASPL/AFL/AFWL—-80, —10, —12
TC518128AFTL/ATRL—80, —10, —12

READ MODIFY WRITE CYCLE

@ 22:7__’;: = =\_
- ://:: :1T:'Zi e N\ /—
w5 v T~ X
51[‘: N /‘
v - /’f : \; thP N th =
i ~ ‘“W;‘ Do L Lo
l/[;i:os e -« - tCE;\OEA N H{wui S DAFV;LN Y -
—our vﬁf_ : : " DATA-OUT
N S A— 55

CE ONLY REFRESH

w TN /A N
@uw N\ ___ 4 \ /
—_r w—=.
i — I —
wow A N

Von—
1101~1/08 VoL — OPEN
RN
tRRS | _tRHC | tReD
Vig — - T ' b X
RFSH v, [N AN

Note : A9 ~ A16 = Don't care

: Don't care

Note: The device can be operated with cycling “CEIL” (or CE2) pin only, provided that
“CE2”(or “CEIL"”) is connected to Vig (or Vi) level.
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TC518128AP/ASP/AF/AFW—80, —10, —12
TC518128APL/ASPL/AFL/AFWL—-80, —10, —12
TC518128AFTL/ATRL—80, —10, —12

- /
[

CE2 VlH: \ b B '7 .
o o N
NOTE :(—)OL—;, R/W, A0~A16 = Don't care V/7): Don't care

SELF REFRESH

Vi~ T -
¢ " /7 X\-—-———-—-—-—————

Vin

ViL—

v

CET
Vi —
Vin

CE2
ViL—
Vin_

RFSH
ViL—
Vou _

1/101~1/08 OPEN
Voi—
NOTE : OE, R/'W, A0~A16 = Don’t care V74 Don't care
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TC518128AP/ASP/AF/AFW—80, —10, —12
TC518128APL/ASPL/AFL/AFWL—-80, —10, —12
TC518128AFTL/ATRL—80, —10, —12

OUTLINE DRAWING (DIP32-P-600)

Unit in mm
by
32 17 1
s R e 100 s O s ) e TN v N oo IO s O s T s N e SO e IO e Y e O s I s o
N
Sl [F
) +1
o 2
o -,
< 3§
~
[ o it g iy B e [ g N [y W [ S gy Sy e e s | o

1 16

42.5 max

420+0.2

4.5+0.3

0.51 min|3.5+0.2
35403

1.95 vvp! 1.4+0.1

Weight : 4.53g (Typ.)
TC518128AP-80, TC518128APL-80

TC518128AP-10, TC518128APL-10
TC518128AP-12, TC518128APL-12
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TC518128AP/ASP/AF/AFW—80, —10, —12
TC518128APL/ASPL/AFL/AFWL—80, —10, —12
TC518128AFTL/ATRL—80, —10, —12

OUTLINE DRAWING (DIP32-P-300)

Unit in mm
in
32 17 _ T
o
9 g 3§
™ M~ l:’l
N
| S— S)
1 16 ﬁ.
40.5 max
40.0+£0.2
1.210.1

415103

33403

0.51miv||3.520.2

Weight : 2.36g (Typ.)
TC518128ASP-80, TC518128ASPL-80

TC518128ASP-10, TC518128ASPL-10
TC518128ASP-12, TC518128ASPL-12
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TC518128AP/ASP/AF/AFW—80, —10, —12
TC518128APL/ASPL/AFL/AFWL—-80, —10, —12
TC518128AFTL/ATRL—-80, —10, —12

OUTLINE DRAWING (SOP32-P-450)

Epan A nRRRARARRRE

A\
8.8+0.2
12.23+03

21.1 max

i_ 20.6%0.2

EHHHHHEHHHHHHHQ_._
0.7751ve 0.35%20.1 m

24+02
2.8 Max

0.19%0.1

Weight : 0.87 g (Typ.)
TC518128AF-80, TC518128AFL-80

TC518128AF-10, TC518128AFL-10
TC518128AF-12, TC518128AFL-12

A-24

Unit in mm

[11.43]
(450 mil)




TC518128AP/ASP/AF/AFW—-80, —10, —12
TC518128APL/ASPL/AFL/AFWL—80, —10, —12
TC518128AFTL/ATRL—80, —10, —12

OUTLINE DRAWING (SOP32-P-525)

Unit in mm

DQpAAARAARARAART e

A4
10.7+0.2
14.13+0.3

|13.335
(525 mil)

FHW{H TgeeEeg__ |
0.7751ve | 03301 =T595q)

21.1 max

20.6£0.2

2.8 max|

Weight : 1.10g (Typ.)
TC518129AFW-80, TC518129AFWL-80

TC518129AFW-10, TC518129AFWL-10
TC518129AFW-12, TC518129AFWL-12

A-25



TC518128AP/ASP/AF/AFW—80, —10, —12
TC518128APL/ASPL/AFL/AFWL—-80, —10, —12
TC518128AFTL/ATRL—80, —10, —12

OUTLINE DRAWING (TSOP32-P-0820)

Unit in mm

TENTATIVE

3
o
px
1 =y 32 &
O P
] - _
[=]
HES 3
[<o I 2N
T Y[
16 'Y
17 o
l 18.4%0.2 J E 1.0£0.1 0.1%0.05
20.0%0.2 o 1.2MAX
[Te}
-
?
)
-
o

S
S
=

Weight : 0.36g (Typ.)
TC518128AFTL-80

TC518128AFTL-10
TC518128AFTL-12
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TC518128AP/ASP/AF/AFW—80, —10, —12
TC518128APL/ASPL/AFL/AFWL—-80, —10, —12
TC518128AFTL/ATRL—80, —10, —12

OUTLINE DRAWING (TSOP32-P-0820A)

Unit in mm

TENTATIVE
[oe]
<
o
32 il
x| ~- A
o~ T
17
16 o
| 18.4%0.2 ‘ £ 1.0£0.1 0.1%0.05
20.00.2 o 1.2MAX
e}
-2
?
wn
.
o

N
Y
i

Weight : 0.36g (Typ.)
TC518128ATRL-80

TC518128ATRL-10
TC518128ATRL-12
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131,072 WORDS x 8 BIT CMOS PSEUDO STATIC RAM PRELIMINARY

DESCRIPTION

The TC518128A-LV Family is a 1M bit high speed CMOS Pseudo Static RAM organized as 131,072
words by 8 bits. The TC518128A-LV Family utilizing one transistor dynamic memory cell with CMOS
peripheral circuit provides large capacity, high speed and low power features. The feature includes
single power supply of 3.135~5.5V. The RFSH input allows two types of refresh operation - auto
refresh and self refresh. The TCG518128A Family has a static RAM-like write functionality where input
data is written into the memory cell at the rising edge of R/W, which allows easy interfacing with
microprocessor.

The TC518128A-LV Family is a pin-compatible with IM bit CMOS Static RAM - JEDEC standard
and is molded in a 32 pin standard 0.6 inch width plastic DIP, small-out line plastic flat package
and plastic thin small-out-line package (forward, reverse type).

FEATURES
® Organization: IM bit (131,072 word x 8bit) ® Self refresh is capable by internal timer.
® Fast Access Time and Low Power Dissipation @ All inputs and outputs: TTL compatible
® Low Voltage Function: 3.135V~5.5V 0 512 refresh cycle/8ms
® Data Retention Supply Voltage: 3.0V~5.5V ® Auto refresh power down function
® Auto refresh is capable by internal counter. ® Pin Compatible: IM SRAM (JEDEC)
TC518128A-LV Family ® Logic Compatible: SRAM R/W Pin
- 80 10 12 ® Package: TC518128APL  : DIP32-P-600
tcea CE Access Time 80ns 100ns 120ns TC518128AFL  : SOP32-P-450
toga OE Access Time 35ns 40ns 50ns TC518128AFWL : SOP32-P-525
trc Cycle Time 130ns 160ns 190ns TCbH18128AFTL : TSOP32-P-0820
Power Dissipation 385mwW | 330mwW | 275mwW TC518128ATRL : TSOP32-P-0820A
[5.5V 200,A
Self Refresh Current Bov T00.A
PIN CONNECTION (TOPVIEW) BLOCK DIAGRAM
Vop GND —A
RFsR 1 by, 2 3 _I 8 COLUMN SA,L__
aed2 gAg = =3, Y DECODER £
Ar2da B s §  A16-9 [8 ) ADDRESS __l5 | SENSE AMP. z=
a7ds BAl3 6 = BUFFER (8) h 10 GATE NA A i
asd; BAS  TCS18126AFTL (Forward) z5 1701
e 22, ovar Hizss-eilh || 53] |4
A2dt & ROW - /08
AEI ., o f ot :
0113 Bley M5 ! H MEMORY 2
102 14 Buos  § 3 = ARRAY £e
cnode Y 16 r 512x256x8 Ot |
TCS18128ATRL ( Reverse ) REFRESH L
TCS18128APL/AFL / APWL COUNTER(9) s )25
£ CD |
TETo> cLock El| {reFRESH || REFRESH
cE20>1 GENERATOR I CONTROLLER = TIMER
PIN NAMES o
AO~A16 | Address Inputs 5t o :j—)
RAW Read/ Write Control Input
OF Output Enable Input RW o.-..i)
RFSH Refresh Input (TSOP)
TEl, CE2 | Chip Enable Inputs PinNo. [1]2[3]4a]s 6|7 |8 ] 9 [10]11]12]13]14][15(16
1/Q1~1/08 | Data Inputs/ Outputs Pin Name |A1y| Ag | Ag JA13{RWICE2 | Ass |Vpp |RFSH| Atg | Ara | A1z | Ay [ As [As | Ag
Voo | Power -PinNo. [17]18]19f20] 21222324 | 25 [ 26 [27 [28 | 29 |30 31|32
GND Ground Pin Name | A; | Az [ Ay | Ag |I1O1]|11021/O3|GND| 1704 |1105]|1106|1107 |08 |CET|A 0| O
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TC518128APL/AFL/AFWL—80LV, —10LV, —12LV
TC518128AFTL/ATRL—80LV, —10LV, —12LV

FUNCTION LOGIC

CET CE2 [e]3 R/W RFSH A0~A16 | /O1~8 CONDITION

L H L H * v* ouT Read
L H * L * v* iN Write
L H H > v HZ " CE only Refresh
H * * * L * HZ Auto/Self Refresh
* L * * L * HZ Auto/Self Refresh
H * * * H * HZ Stand by
* L * * H * HZ Stand by

H - High Level Input (ViN = 6.5V ~ Vg min. )

L - Low Level Input (ViN = Vi max. ~ —1.0V)

* .. Don't care (6.5V ~ —1.0V)

V#* .. At CEI1 falling edge (CE2 = H) or CE2 rising edge (CEL = L), all address inputs

are “IN ", and at the other condition, the address input are “*".
HZ .- High Impedance

ABSOLUTE MAXIMUM RATINGS

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

Vourt Qutput Voltage -1.0~7.0 v

Vop Power Supply Voltage ~1.0~7.0 \

Torr Operating Temperature 0~70 °C .
Tst6 Storage Temperature -55~150 °C

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

Po Power Dissipation 600 mw

lour Short Circuit Output Current 50 mA

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

SYMBOL PARAMETER MIN. TYP. MAX. UNIT. NOTE
Voo Power Supply Voltage 4.5 5.0 5.5 A

ViK Input High Voltage 24 - 6.5 v 2
Vi Input Low Voltage -1.0 - 0.8 )
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TC518128APL/AFL/AFWL—80LV, —10LV, —12LV
TC518128AFTL/ATRL—80LV, —10LV, —12LV

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

SYMBOL PARAMETER MIN. TYP. | MAX. UNITS NOTES
Operating Current 80ns version - 50 70
lppo (Average Power Supply Operating Current) 100ns version - 40 60 mA 3,4
CET, CE2, Address cycling: tge = tre min. 120ns version - 35 50

Standby Current,
TET = Vik or CE2 = Vy, RFSH = Viy

o082 Standby Current, - 100 200 pA

CET=Vpp - 0.2V or CE2=0.2V, RFSH=Vpp - 0.2V

loos1

Self Refresh Current ( Average Current),

loDFy i o3 - - 1 mA
CE1 =V)y or CE2 = V), RFSH = V|
looF2 Self Refresh Current (Average Current) - 100 200 A
CET=Vpp-0.2V or CE2=0.2V, RFSH = V),
IooF3 Auto Refresh Current (Average Current) - - 2 mA
(RFSH cycling : tFC = tFC min)
80ns version - 50 70
) CE only Refresh Current (Average Current) 100 o 2 50 mA 3
DDF4 (CET, CE2, Address cycling : tRC = tRC min) ns versio
120ns version - 35 50
Input Leakage Current
h Py ge tu -10 - 10 pA

OV S V5 S Vpp, All other Inputs not under test = OV

Output Leakage Current
low Output Disable (CET = Vi or CE2 = Vi or OF = Viy or RW=Vy), | -10 - 10 wA
ov s VOUTS' VDD

Output High Level

V 24 - - v
OH Ion = - 5mA
t L Level
Vou Output Low Leve - - 0.4 v
loL = 4.2mA

Note) In Ipps; and Ippr; with CEI=VIH(CE2=V]L), these specification limits are
guaranteed under the condition of CE2=Viy or CE2=V(CEI=Vig or CEI1=V]p).
In Ippsz and Ipprz with CEIZVpp—0.2V(CE2=0.2V), theses specification are
guaranteed under the condition of CE22 Vpp-0.2V or CE250.2V(CEIZ Vpp—~0.2V
or CEI=0.2V).

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

SYMBOL PARAMETER MiIN. MAX. UNIT
(<1} Input Capacitance { AQ ~ A16) - 5 pF
C;2 Input Capacitance (CET, CE2, OF, R/W, RFSH) - 7 pF
Cio Input/ Output Capacitance - 7 pF

Note) This parameter periodically sampled is not 100% tested.
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TC518128APL/AFL/AFWL—80LV, —10LV, —12LV
TC518128AFTL/ATRL—80LV, —10LV, —12LV

ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS

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

symeoL _PARAMETER — _ac:leX, — - “:I.VIAX. — - uwxx. UNITS | NOTES

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

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

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

tp CE Precharge Time 40 - 50 - 60 - ns

tcea CE Access Time - 80 - 100 - 120 ns

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

tewz CE to Outputin Low-Z 30 - 30 - 30 - ns

towz OF to Outputin Low-2 0 - 0 - 0 - ns

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

tcHz Chip Disable to Outputin High-Z 0 25 0 30 0 35 ns 9

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

twHzZ Write Enable to Outputin High-Z 0 25 0 30 0 35 ns 9

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

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

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

trRCK Read Command Hold Time 0 - 0 - 0 - ns

twp Write Pulse Width 60 - 70 - 85 - ns

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

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

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

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

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

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

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

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

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

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

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

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

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

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

teas éi:ii:;’r::)e form RFSH 60| - 90| - 25| - ns 12

trerF Refresh Period (512 cycle, AO~AB) - 8 - 8 - 8 ms

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

tces CE2 Low Set-Up Time 5 - 5 - S - ns 14
| teen CE2 Low Hold Time 5 - 5 - 5 - ns 14
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TC518128APL/AFL/AFWL—80LV, —10LV, —12LV
TC518128AFTL/ATRL—80LV, —10LV, —12LV

[3.3V OPERATING SPECIFICATION]

D.C. RECOMMENDED OPERATING CONDITIONS (Vpp = 3.3V % 5%, Ta = 0~ 70 °C)

SYMBOL PARAMETER MIN. TYP. MAX. UNIT. NOTE
Voo Power Supply Voltage 3.135 33 3.465

Vi input High Voltage Vpp-0.2v ~ Vpp + 1.0V ) 2
ViL Input Low Voltage -0.5 - 0.2 v

D.C. ELECTRICAL CHARACTERISTICS (Vpp = 3.3V £ 5%,Ta = 0~ 70°C)

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

Operating Current

loco (Average Power Supply Operating Current) - 15 20 mA 3,4
CET, CE2, Address cycling: tac = tac min.

Ipps2 Standby Current - 50 100 pA

Ioor2 Self Refresh Current (Average Current) - 50 100 pA
Auto Refresh Current {Average Current)

loor3 . . - - 2 mA
(RFSH cycling : tFC = tFC min)

ty R h t (A C t

loora CE only Refres| Curren. (Average urren.) _ 15 20 mA 3
(CET, CE2, Address cycling : tRC = tRC min)
|

o nput Leakage Current 10 - 10 A
0V S Viy S Vpp, All other Inputs not under test = OV

t

ow Outpu L?akage Current —10 _ 10 A
Output Disable, OV S VourS Vpp

v Output High Level lon= = 1mA 2.4 = - v

OH lon = ~1mA lon=-100pA |Vpp=~0.2v| - -
v Output Low Level loy =2.1mA - - 04 v
o loL= 2.1mA" lo = 1004A - - 0.2
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TC518128APL/AFL/AFWL—80LV, —10LV, —12LV

TC518128AFTL/ATRL—80LV, —10LV, —12LV

ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS

(Vpp = 3.3V+5%, Ta= 0~70°C) (NOTES: 5, 6, 8)

A-34

SYMBOL PARAMETER MIN. MAX. UNITS NOTES
tre Random Read, Write Cycle Time 300 - ns
tRMW Read Modify Write Cycle Time 405 - ns
tee CE Pulse Width 200 10,000 ns 13
tp CE Precharge Time 90 - ns
tcea CE Access Time - 200 ns
toEa OF Access Time - 80 ns
tewz CE to Output in Low-Z 40 - ns
oLz OF to Output in Low-Z 5 - ns
twiz Output Active from End of Write 5 - ns
teHz Chip Disable to Outputin High-Z 0 50 ns 9
tonz OE Disable to Output in High-Z 0 50 ns 9
twHz Write Enable to Outputin High-Z 0 50 ns 9
tops OF Output Disable Set-Up Time 0 - ns
topH OF Output Disable Hold Time 10 - ns
trCs Read Command Set-Up Time 0 - ns
tRCH Read Command Hold Time 0 - ns
twp Write Pulse Width 100 - ns
tweH Write Command Hold Time 100 10,000 ns
towt Write Command to CE Lead Time 100 10,000 ns
tosw Data Set-Up Time from R/'W 50 - ns 10
tosc Data Set-Up Time from CE S0 - ns 10
touw Data Hold Time from R/'W 0 - ns 10
toHC Data Hold Time from CE 0 - ns 10
tasc Address Set-Up Time 0 - ns 1"
taHC Address Hold Time 35 - ns 1"
tRHC RFSH Command Hold Time 15 - ns
tec Auto Refresh Cycie Time 300 - ns
tRED RFSH Delay Time from CE 90 - ns
trap RFSH Pulse Width (Auto Refresh) 50 8,000 ns 12
tep RFSH Precharge Time 50 - ns 12
tras RFSH Pulse Width (Self Refresh) 8,000 - ns 12
teRs CE Delay Time form RFSH (Self Refresh) 300 - ns 12
tReF Refresh Period (512 cycle, AO~AB) - 8 ms
tr Transition Time (Rise and Fall) 3 50 ns
tces CE2 Low Set- Up Time 10 - ns 14
tcEn CE2 Low Hold Time 10 - ns 14
Timing reference Level
Input Reference Level 1.5V/ 1.5V
Output Reference Levei 1.5V/1.5v




TC518128APL/AFL/AFWL—80LV, —10LV, —12LV
TC518128AFTL/ATRL—80LV, —10LV, —12LV

NOTES:

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

2) All voltage are referenced to GND.
3) IDDO and IDDF4 depends on cycle rate.
4) Ippo depends on output loading. Specified values are obtained with the output open.

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

6) AC measurements asuume tp = 5ns.
7) Timing reference level

Input Level : ViH=2.6V 2.6V AT
INPUT
yin =281 o

Input Reference Level : Vig = 2.4V ouTPUT —_DBE
ViL = 0.8V

_ INPUT REFERENCE  OUTPUT REFERENCE
Output Reference Level: Vog= 2.2V LEVEL LEVEL

VoL = 0.8V

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

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

10) In write cycles, the input data is latched at the earlier of R'W or CE1 rising edge and CE2 falling
edge. Therefore the input data must be valid during set-up time (tpsw or tpsc) and hold time
(tpHW or tpHC).

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

12) Two refresh operation - auto refresh and self refresh are defined by the RFSH pulse width under
the condition of CE1 = Viyg or CE2 = Vi,
Auto refresh: RFSH pulse width = tpap (max.)
Self refresh : RFSH pulse width = tpas(min.)
The timing parameter (tprs) must be kept for device proper operation in the following conditions.
® after self refresh
® in case of RFSH = “L” after power-up

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

—  ViH_ ——q Vin — [
CE1 ViL — S CET ViL = 4

Vv . V, | .
.2 oy Z 7 e y'T 7N

14) The timings, tcgs (min.) and tcgH (min. ), must be kept for using CEI and CE2 at the same
clock as follow.

- Vin —

o VIH ey
CEl v:r_ K CE1 Vi — /]

Vin Vin
CE2 v -—Nt___ 2y, =
T tees teen
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TC518128APL/AFL/AFWL—80LV, —10LV, —12LV
TC518128AFTL/ATRL—80LV, —10LV, —12LV

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

SYMBOL PARAMETER MIN. TYP. MAX. UNIT
Vo Data Retention Supply Voltage 3.0 - 5.5 v
Vou =3.0V - 40 100 uA
lopE2 Self Refresh Current
Vpi=5.5V - 100 200 ZA
tR Recovery Time S - - mS

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

Voo _——*g
8.5V o e o o - _/: _________

VOH = vomemmomemonms - i ————————————————— j/_

Vbp
GND
DATA RETENTION MODE
treD teRs
Vin
RFSH Ons min. tR
0.2V
GND

/_\ ZVpp - 0.2V 4/_—\

GND
CE2 2 Vpp — 0.2V or CE2 = 0.2V
or
Vik
CE2 Vi = o e o Z ______ -
s0.2v
GND

CET2 Vpp - 0.2V or CET S 0.2V

(Note)e OE ,R/W, A0O~A16= Don’t care
o Ippr1 is applied in RFSH=VIL max., CEL=VIH min., CE2=VIL max.

o At any state but Data Retention Mode, Auto Refresh or CE Only' Refresh with 512cycle /8ms
is required. :
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TC518128APL/AFL/AFWL—80LV, —10LV, —12LV
TC518128AFTL/ATRL—80LV, —10LV, —12LV

TIMING WAVEFORMS

@ IT%; = —
w N A I
oo T
o N Vi

— PN R ) N—
Y, ~ = S S

WRITE CYCLE-1 (OF Fix High)

Vi —
Vo1~108 ;-

Vi —
RFSH y, _

tre

ter

<

N

’s

:lﬁ{ e {L
_ A - o o ‘ A\
- N —
- 73 tDs:AT:-m: = ;'L.; . j‘ =
ters tRHC ! :" ! ltm

A

NI1A
AYY

tep

/

N\

\

: Don’t care

Note: The device can be operated with cycling “CE1” (or CE2) pin only, provided that
“CE2” (or “CEI") is connected to VIH (or Vi) level.
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TC518128APL/AFL/AFWL—80LV, —10LV, —12LV
TC518128AFTL/ATRL—80LV, —10LV, —12LV

WRITE CYCLE -2 (OE Clock)

tre

tee .
Vi — < » -
TET oy, _ ; \.‘ /
Vi — ]
CE2 v': _ \ / \T

Av

N
—

Vin — 74
OF v / - \(
tres < tweH <« > WL >
Vi — -
Vi — / N
= Tosc
toswl, toH _toHC |
Vin = 7 c
Ny ‘wn?g PATA—IN ,2 p
1/01~1/08 X2 Z_t] twiz
L—OUT Vo=, G // 05 //// 244 ‘;
VoL — Y ’////////////////
PRIIN 1RH: B tep
S A, ;XN

WRITE CYCLE -3 (OFE Fix Low)

i f
@w_N\__J N Vamm
A0~ ATy m; ADDRESS ;//////////////////////////////////////////////////
7 < PN twen |« . towt .
\\2: : /r \_f tpr : Z‘ -
YT N s
Vo | Lt D) ////////_ i _t"
R_FS—Hz:: - St /‘f \

22

: Don‘t care

Note: The device can be operated with cycling “CE1” (or CE2) pin only, provided that
“CE2" (or “CEI”) is connected to Vi (or ViL) level.
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TC518128APL/AFL/AFWL—80LV, —10LV, —12LV
TC518128AFTL/ATRL—80LV, —10LV, —12LV

READ MODIFY WRITE CYCLE

trRmw
N PR T

| 1 REr-: >
Vi \1 CE 7 3
CE1l Vie — X } \
Vig — +
ey, \ / N/
| taHC

Vig — .
% v N A

T N
|/crj—1_-1~,|q/os \\;:r - N tCE:OEA i to ;WHZ ‘;;DA'T?V’/:Z; }I:‘ N‘} -
Lour zgr: , : DATA - OUT A -
e A TE— RN
w TN —f
@ N\ - N .

T N (JREH

i
I

Vor—
~ OPEN
VO1~UIOB y -

trs ]| truc,
<+

ol 1RED

— ViIn — y RN
RFSH v, _ [N N
Note : A9~A16 = Don’t care PA: Don't care

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

N
N 4

N
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TC518128APL/AFL/AFWL—80LV, —10LV, —12LV
TC518128AFTL/ATRL—80LV, —10LV, —12LV

RFSH AUTO REFRESH

Vii—

V
1y01~108 ~ OH—
Vou—

NOTE : OE, R/'W, A0O~A16 = Don't care V//): Don’t care

SELF REFRESH

OH_.
/101~1/08 v OPEN

L—

NOTE : OF, R/W, A0~A16 = Don't care V7 Don’t care
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TC518128APL/AFL/AFWL—80LV, —10LV, —12LV
TC518128AFTL/ATRL—80LV, —10LV, —12LV

Inpr2 Vpp Characteristrics

(pA)
Ta= 25°C
Typ.
100 [~
50
0 1 | | |
2 3 4 5 6 (V)
Vbp
lopr2 Temp. Characteristrics
(uA)
Typ. Vpp= 3V
80 |
60 {—
40t
20 1 1 1
0 25 70 (°C)
Ta
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TC518128APL/AFL/AFWL—80LV, —10LV, —12LV
TC518128AFTL/ATRL—80LV, —10LV, —12LV

Battery Back Up applicable example

25A1015

Voo o© t
Zp
3.9v

5000

*1: Ceramic condenser
*2: Tantalum condenser

500Q

= 20000 25C1815
777

Di
1000Q

Nicd
X3
3.6V

Syste

I

|

AR EENE!

GND

TTTTTITT

Y=

|
LR ]
N
N

System

R

(The large Bypass condenser is preferable, as the noise is absorbed when the power

supply is switched.)

*2
10uF
~ 47 uF

This circuit does not have memory protection. Therefore, rapid turnning - off of the power supply
must be avoided. Enter the Self Refresh Mode before changing to Battery Back Up Power Supply.
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TC518128APL/AFL/AFWL —80LV, —10LV, —12LV
TC518128AFTL/ATRL—80LV, —10LV, —12LV

OUTLINE DRAWING (DIP32 ~P -600)

Unit in mm
w
32 17 1
Jams I vou W v T e O oo B s T e T s U e A s T s OO s N e | . rMm ' o
N
© <
) + N
a |2
< -8
- s
~
S [ S sy Gy ey g e i e | | gy = g I— o
1 16 \r
42.5 max

4.5%0.3

Weight : 453g (Typ.)

TC518128APL-80LV
TC518128APL-10LV
TC518128APL-12LV
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TC518128APL/AFL/AFWL—80LV, —10LV, —12LV
TC518128AFTL/ATRL—80LV, —10LV, —12LV

OUTLINE DRAWING (SOP32-P-450)

Unit in mm

i000ARAAARARRART |
jﬁﬁ%ﬁéﬁﬁ L.
0.775 1ve 0.35+0.1 B0.759)

24+02
2.8 max

0.19+0.1 || 2.

Weight : 0.87 g (Typ.)

TC518128AFL-80LV
TC518128AFL-10LV
TC518128AFL-12LV
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TC518128APL/AFL/AFWL—80LV, —10LV, —12LV
TC518128AFTL/ATRL—80LV, —10LV, —12LV

OUTLINE DRAWING (SOP32-P-525)

Unit in mm

fnpoppeaRAa@@RRf— 7 I

|13.335
(525 mil)

=
10.7+0.2
14.13+0.3

1
0.775 1ve.

0.3+0.1 m

HHHHLTHH Ly -

21.1 max

20.6+0.2

2.8 max|
015235

Weight : 1.10g (Typ.)
TC518128 AFWL-80LV

TC518128AFWL-10LV
TC518128AFWL-12LV
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TC518128APL/AFL/AFWL—80LV, —10LV, —12LV
TC518128AFTL/ATRL—80LV, —10LV, —12LV

OUTLINE DRAWING (TSOP32-P-0820)

Unit in mm

TENTATIVE

©
o
Py
1
x
<
=
N
P
16 :
| . J 17 o
18.440.2 E 1.0%0.1 0.120.05
20.00.2 = 1.2MAX
{'e]
+~©.
C?
0
<.
o

%'\
o
-

Weight : 0.36g (Typ.)
TC518128 AFTL-80LV

TC518128AFTL-10LV
TC518128AFTL-12LV
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TC518128APL/AFL/AFWL —80LV, —10LV, —12LV
TC518128AFTL/ATRL—80LV, —10LV, —12LV

QUTLINE DRAWING (TSOP32-P-0820A)

Unit in mm

TENTATIVE

0.08

0.240.1

HAOAANOAAAARAAQAH
O
L ERAERGGEL
05
8.2MAX
7.940.1

17
I . 16 o
18.4%0.2 Z 1.0%0.1 0.140.05
20.040.2 o 1.2MAX
0
-2
2]
[Ve)
-,
o

PY
P

)
wh

0.510.1

Weight : 0.36g (Typ.)
TC518128ATRL-80LV

TC518128ATRL-10LV
TC518128ATRL-12LV
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131,072 WORDS x 8 BIT CMOS PSEUDO STATIC RAM

DESCRIPTION

The TC518129A Family is a 1M bit high speed CMOS Pseudo Static RAM organized as 131,072
words by 8 bits. The TC518129A Family utilizing one transistor dynamic memory cell with CMOS
peripheral circuit provides large capacity , high speed and low power features. The feature includes
single power supply of 5V110%. The RFSH input allows two types of refresh operation - auto refresh
and self refresh. The TC518129A Family has a static RAM-like write functionality where input data is
written into the memory cell at the rising edge of R/W, which allows easy interfacing with
microprocessor.

CS standby mode being adopted in the TC518129A Family, CE2 pin in the TC518128A Family is
changed to CS pin. This is packagedin a 32 pin standard 0.6 inch and 0.3 inch width plastics DIP
and small-out line plastic flat package and a 32 pin plastic thin small - out - line package ( forward,
reverse type).

FEATURES
® Organization: 1M bit (131,072 word X 8bit) e All inputs and outputs : TTL compatible
® Fast Access Time and Low Power Dissipation ® 512 refresh cycle/8ms
o Single Power Supply : 5V110% ® Auto refresh power down function
¢ Auto refresh is capable by internal counter. ¢ Pin Compatible : 1M SRAM (JEDEC)
¢ Self refresh is capable by internal timer. ® Logic Compatible : SRAM R/W Pin
TC518129A Family ® Logic Compatible : SRAM R/W Pin
—80 ~10 12 ¢ Package: TC518129AP/APL  :DIP32-P-600
teea CE Access Time 80ns | 100ns | 120ns TC518129AF /AFL  :SOP32-P-450
toEs OE Access Time 35ns 40ns 50ns TC518129ASP/ASPL :DIP32-P-300B
| tre Cycle Time 130ns 160ns 190ns TC518129AFW/AFWL : SOP32-P-525
Power Dissipation 385mW | 330mW | 275mW TC518129AFTL : TSOP32-P-0820
Self Refresh C TmA /2 ] :
elf Refresh Current mA /200.A (L version) TC518129ATRL . TSOP32-P-0820A
PIN CONNECTION (TOP VIEW) BLOCK DIAGRAM
Voo GND s Y column =
DAPE:N Equ . =1, = c?u.umui o DECODER §§ —
Ar2da b Row s §  A16-9 [8) ADDRESS —|8 l SENSE AMP. ba___1= o
a7gs Baiz 5 1 BUFFER (8) ¢ 110 GATE N4 o
asds b A9 TCS18129AFTL (Forward ) 5 1/01
REH P Al * W“"“m 33 ;
. ROW L] [3 -
AR o by iif,) 8IS = ([
votd 13 Aoy 32 ! FER(9) 13 1S MEMORY 2
10212 b 06 ! § @ ARRAY N
B puea 7 1 r 512x256x8 3z |7 |
TCS1B129ATRL { Reverse ) REFRESH 3 <
TCS18129APL/AFL/ASPL/AFWL COUNTER(9) M 8 '3;3
T OO |e—
CEo-lcLock 4 REFRESH | REFRESH
PIN NAMES cso» GENERATOR CONTROLLER [« TIMER
AO0~A16 | Address Inputs RFSHo I
RW Read / Write Control Input oF j:)
E o—
OF Output Enable Input
RFSH Refresh Input RW o_—D
Chip Enable Inputs (TsoP)
cs Chip Select Inputs PinNo. [t |2)13fa]5}6 7|8 9 |10 1112113 {14[15]16
1/01~1/08 | Data Inputs/Outputs Pin Name [A11| Ag | Ag [Ay3|RW/| CS [ Ays{Vpp [RFSH[A1s|Ar1a|Ar12| A7 | A |As |Ag
Voo | Power pinNo. [17]18]19f20( 212223 24| 25 |26 [ 27 | 28 [ 29 |30 |31 [32
GND | Ground Pin Name | A3 | A; [ Ay | A [VO1]|1702]103]|GND| 1104 |IrO5|I1061107][1108] TE |A+0| OF
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TC518129AP/ASP/AF/AFW—80, —10, —12
TC518129APL/ASPL/AFL/AFWL—80, —10, —12

TC518129AFTL/ATRL—-80, —10, —12

FUNCTION LOGIC

CE cs OF RW RFSH A0~ A16 | /01~8 CONDITION
L H H * v* ouT Read
L H L > v* IN Write
L H H H * v* HZ CE only Refresh
L L > * * * HZ CS standby
H * * . * L * HZ Auto/Self Refresh
H * * * H * HZ Stand by
H - High Level Input (ViN = 6.5V ~ VI min. )
L - Low Level Input (Vin = Vi, max. ~ ~1.0V)
* «. Don’t care (6.5V~ —-1.0V)
V* ... At CE falling edge, all address inputs are “IN ", and at the other condition, the
address input are “*”,
HZ - HighImpedance

ABSOLUTE MAXIMUM RATINGS

SYMBOL ITEM RATING UNITS NOTE
Vin Input Voltage -1.0~7.0 v
Vour Output Voltage -1.0~7.0 \Y
Voo Power Supply Voltage ~-1.0~7.0 Y
Torr Opérating Temperature 0~70 °C .
Tste Storage Temperature -55~150 °C
TsoLoER Soldering Temperature - Time 260-10 °C - sec
Po Power Dissipation 600 mw
four Short Circuit Output Current 50 mA

D.C. RECOMMENDED OPERATING CONDITIONS (Ta = 0~70°C)
SYMBOL PARAMETER MIN. TYP. MAX. UNIT. NOTE
Vop Power Supply Voltage 4.5 5.0 5.5 "
Vi Input High Voltage 24 - 6.5 " 2
Vi input Low Voltage -1.0 - 0.8 v
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TC518129AP/ASP/AF/AFW—-80, —10, —12
TC518129APL/ASPL/AFL/AFWL—-80, —10, —12
TC518129AFTL/ATRL—-80, —10, —12

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

SYMBOL PARAMETER MIN. | TYP. | MAX. | UNITS NOTES
Operating Current 80ns version - 50 70
lopo (Average Power Supply Operating Current) 100ns version - 40 60 mA 3,4
CE, Address cycling: tpc = tge min. 120ns version - 35 50
Standby Current Normal version - - 2
Ipps1 | CE = Vin mA
RFSH = Viy L version - - 1
Standby Current Normal version - - 1 mA
lpps2 CE = Vpp - 0.2V
RFSH = Vpp - 0.2V L version - 100 200 A
. Self Refresh Current ( Average Current) Normal version - - 2
loof1 CE=Viy mA
RFSH = Vi L version - - 1
Self Refresh Current (Average Current) Normal version - - 1 mA
loor2 CE = Vpp - 0.2V
RESH = 0.2V L version - 100 200 #A
1o0F3 Auto Refresh Current (Average Current) - _ 2 mA
(RFSH cycling : tFC = tFC min)
CE only Refresh Current (Average Current) 80ns version - 50 70 A 3
| — i - 40 60 m
OOF4 (CE, Address cycling : tRC = tRC min) 100ns versfon
120ns version - 35 50

| Input Leakage Current 10 10 A
o 0V = V|y S Vpp, All other Inputs not under test = OV #

Output Leakage Current
lo Output Disable (CE = Vi or OF = Vi or RW=V)), -10 - 10 sA
OV = Voyr= Vpp

Output High Level

V 2.4 - - v
OH loy = -5SmA
Output Low Level
VoL P - - | oa v
loL = 4.2mA

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

SYMBOL PARAMETER MIN. MAX. UNIT
i Input Capacitance (A0~ A16) - 5 pF
C2 Input Capacitance (CE, €S, OF, R/W, RFSH) - 7 pF
Cio Input/Output Capacitance - 7 pF

Note) This parameter periodically sampled is not 100% tested.
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TC518129AP/ASP/AF/AFW—80, —10, —12
TC518129APL/ASPL/AFL/AFWL—-80, —10, —12

TC518129AFTL/ATRL—80, —10, —12

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

svmaoL PARAMETER — -m:lex. — - ”:vnAx. v - ]TW\X. UNITS | NOTES
tre Random Read, Write Cycle Time 130 - 160 - 190 - ns

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

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

tp CE Precharge Time 40 - 50 - 60 - ns

tcea CE Access Time - 80 - 100 - 120 ns

toea OE Access Time - 35 - 40 - 50 ns

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

towz OF to Qutputin Low-2 0 - 0 - 0 - ns

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

tenz Chip Disable to Outputin High-Z 0 25 0 30 0 35 ns 9
touz OF Disable to Output in High-Z 0 25 [ 30 0 35 ns 9
twHZ Write Enable to Outputin High-Z 0 25 [} 30 ] 35 ns 9
tops OF Output Disable Set-Up Time 0 - 0 - 0 - ns

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

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

trReH Read Command Hold Time 0 - 0 - 0 - ns

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

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

twe Write Pulse Width 60 - 70 - 85 - ns

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

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

tosw Data Set-Up Time from R/W 30 - 35 - a5 - ns 10
tpsc Data Set-Up Time from CE 30 - 35 - 45 - ns 10
toHw Data Hold Time from R'W 0 - 0 - 0 - ns 10
toHe Data'Hold Time from CE 0 - 0 - 0 - ns 10
tasc Address Set-Up Time 0 - 0 - 0 - ns 1
taHC Address Hold Time 20 - 25 - 30 - ns 1"
tRHC RFSH Command Hold Time 15 - 15 - 15 - ns

te¢ Auto Refresh Cycle Time 130 - 160 - 190 - ns

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

teap RFSH Pulse Width {Auto Refresh) 30 8,000 30 8,000 30 8,000 ns 12
tep RFSH Precharge Time 30 - 30 - 30 - ns 12
teas RFSH Pulse Width (Self Refresh) 8,000 - 8,000 - 8,000 - ns 12
ters Eif::‘::’r:’s;e form RESH 60| - 1901 - 25| - ns 12
trer Refresh Period (512 cycle, AO~AS8) - 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
TC518129APL/ASPL/AFL/AFWL—-80, —10, —12
TC518129AFTL/ATRL—80, —10, —12

NOTES:

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

2) All voltage are referenced to GND.
3) Ippo and Ippr4 depends on cycle rate.
4) Ippo depends on output loading. Specified values are obtained with the output open.

5) An initial pause of 100us with high CE is required after power-up, before proper device operation
is achieved.

6) AC measurements asuume tT = 5ns.
7) Timing reference level

Input Level : Vi = 2.6V v

26 R A—
VL = 0.6V INPUT o.sv:x:D.L_._
Input Reference Level : Vig = 2.4V —
ViL = 0.8V oyt [T
Output Reference Level: VOH= 2.2V INPUT REFERENCE  OUTPUT REFERENCE
LEVEL LEVEL
VoL = 0.8V

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

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

10) In write cycles, the input data is latched at the earlier of R/'W or CE rising edge. Therefore the
input data must be valid during set-up time (tpsw or tpsc) and hold time (tpgw or tpHC).

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

12) Two refresh operation - auto refresh and self refresh are defined by the RFSH pulse width under
the condition of CE = Viy.
Auto refresh: RFSH pulse width = tpap(max.)
Self refresh : RFSH pulse width = tpas(min.)
The timing parameter (tprs) must be kept for device proper operation in the following conditions.
® after self refresh
® in case of RFSH = “L” after power-up
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TC518129AP/ASP/AF/AFW—80, —10, —12
TC518129APL/ASPL/AFL/AFWL—-80, —10, —12
TC518129AFTL/ATRL—80, —10, —12

TIMING WAVEFORMS

o N /
W :__/; ' rrr— - >H_z_—
o ng: :R—H; z @g, DATA-OUT l :’:E-——
e S . \ : X
WRITE CYCLE-1 (OF Fix High) tn Kl
Y | -
< i | N
o T /—: ' - = o N
ww N———1
RS f= X £ N\
72 : pon't care
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TC518129AP/ASP/AF/AFW—80, —10, —12
TC518129APL/ASPL/AFL/AFWL—80, —10, —12
TC518129AFTL/ATRL—80, —10, —12

WRITE CYCLE -2 (OE Clock)

1,

TN : A -
T e

A0~ A16 <—:«DDRESS ./////////////////////////////////////////////////////
C AN Vi i
tRes twen < R towe
RIW z:: : /r \_: twp :-/-l _ ‘
llcf)—:r;os z:: : N tonz t@;-méf ATA':;H i . - ch;i
L—gur Vor— ) — % > twiz -

VoL —

RS tRHC |tep
Vig — ' X
RFSH y, P ;\ \

WRITE CYCLE -3 (OE Fix Low)

tre

@ _Tﬁ v \__

-\ K o X
Wy / D —’

i z:r: : tth wg;l)/:TA-IZH’E —

Lon e S
T . —
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TC518129AP/ASP/AF/AFW —

80, —10, —12

TC518129APL/ASPL/AFL/AFWL—-80, —10, —12

TC518129AFTL/ATRL—80,

—10, —12

READ MODIFY WRITE CYCLE

trmw

N SR N
s ¥ITW ”///////////////////////////////////////////////////

o~ w5 T, /////////////////////////////////////////////////
o e—  S—
- o

llg:?/oa z:r - N W tCEfom b ngAthE;.lzN ?

Lour zgf: i 4&1@ DATA - OUT b P
T AR /N

CE ONLY REFRESH e
e, - A -

F oI
§
>

’/W/////////////////////////////////////////////

>
*\___
tRCH

OPEN

L

N
§ \{ A
A
. -
<
g dY Y
=V
o
o
o

NOTE : A9~ A16 = Don't care,
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TC518129AP/ASP/AF/AFW—80, —10, —12
TC518129APL/ASPL/AFL/AFWL—-80, —10, —12
TC518129AFTL/ATRL—80, —10, —12

RFSH AUTO REFRESH

Vin —

=3 ViL — /-

tec is tRH

_ trfp
~ d tep < tep

t | L teap < teap ”
Vin — ‘?‘ ; A / 3
FFH v — ‘ @ XF 4 N\

Von —
1/101~1/08 '©OH
VoL — OPEN

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

SELF REFRESH

{C

= Vik — 2
Vi —__/ S,

trHc
¢ Rio .,
e id N LT R RS
Vin = V b
Vit — / { « | W
RY
V, —
1101~1/08 OH
VoL — OPEN

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

CS STANDBY MODE

tre

1
Vpy e
T N \
1p |
tess

tosH

s w 2 00000

1/o1~1/08 VOH OPEN
Vo —
— P2 . oon
NOTE : OF, RW, A0~ A16 = Don't care /) : pon't care
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TC518129AP/ASP/AF/AFW—-80, —10, —12
TC518129APL/ASPL/AFL/AFWL—-80, —10, —12
TC518129AFTL/ATRL—-80, —10, —12

OUTLINE DRAWING (DIP32-P~-600)

Unit in mm
%
32 17 "'
| s TS e T e SO s OO e O e N s Y s S s WO e 6 e O s O e B s O e O | N T o
~
) (=} <
+I N
e |2
o )
2 3§
~
U0 [ S Qg S G vl [y WA g SN [ SN U R S [ SN Ry WS i U b Suhd fy St B D B A P SUEEVR Q'
1 16
42.5 max
42.0%+0.2
| 8 o
+!
0 a
JRquyEyaOE( o S
r () z I
| I U 3 +i
—n n
| I
+ l +
1.95mve 14201 _ || 0.520.1 o

Weight : 4.53g (Typ.)
TC518129AP-80, TC518129APL-80

TC518129AP-10, TC518129APL-10
TC518129AP-12, TC518129APL-12
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TC518129AP/ASP/AF/AFW—80, —10, —12
TC518129APL/ASPL/AFL/AFWL—80, —10, —12
TC518129AFTL/ATRL—80, —10, —12

OUTLINE DRAWING (DIP32-P~-300)

Unit in mm
°
0
32 17 N |
=3 o oo o
=1 o -
+1 @ 5§
™ ~ *
8
| — o
1 16 \[
40.5 max
40.0£0.2

4.15£0.3

3.3+03

Weight : 2.36g (Typ.)

TC518129A8P-80, TC518129ASPL-80
TC518129A8P-10, TC518129ASPL-10
TC518129ASP-12, TC518129ASPL-12
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TC518129AP/ASP/AF/AFW—80, —10, —12
TC518129APL/ASPL/AFL/AFWL—80, —10, —12
TC518129AFTL/ATRL—-80, —10, —12

OUTLINE DRAWING (SOP32~P-450)

Unit in mm

fgpopapppaeaRaRl—
jHHEL?HHEHHHHHHHQ_. S
0.775 v 0.3510.1@
g \F' 0.8+0.2

Weight : 0.87 g (Typ.)
TC518129AF-80, TC518129AFL-80

TC518129AF-10, TC518129AFL-10
TC518129AF-12, TC518129AFL-12
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TC518129AP/ASP/AF/AFW—80, —10, —12
TC518129APL/ASPL/AFL/AFWL—-80, —10, —12
TC518129AFTL/ATRL—-80, —10, —12

OUTLINE DRAWING (SOP32-P-525)

Unit in mm

HQpAAARAAARAAARE — T I

=
10.7+0.2
14.13+0.3

13.335'
(525 mil)

L -

1
0.775 7,

(XX=8
jmman
[mmun
-
"
[ams s
[mmas
(mmas

03+9.1 m
21.1 max

l 20.6+0.2

2.8 max

0.15*_%:5

0.1910.1 I2.4t ).2

g

Weight : 1.10g (Typ.)

TC518129AFW-80, TC518129AFWL-80
TC518129AFW-10, TC518129AFWL-10
TC518129AFW-12, TC518129AFWL-12
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TC518129AP/ASP/AF/AFW—-80, —10, —12
TC518129APL/ASPL/AFL/AFWL—-80, —10, —12

TC518129AFTL/ATRL—-80, —10, —12

OUTLINE DRAWING (TSOP32-P-0820)

. 18.4%20.2

20.0+0.2

}/

™

Weight : 0.36g (Typ.)

TC518129AFTL-80
TC518129AFTL-10
TC518129AFTL-12
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TC518129AP/ASP/AF/AFW—80, —10, —12
TC518129APL/ASPL/AFL/AFWL—80, —10, —12
TC518129AFTL/ATRL—80, —10, —12

QUTLINE DRAWING (TSOP32-P-0820A)

Unit in mm

TENTATIVE

0.08

0.240.1

8.2MAX
7.940.1
0l0.1

16

18.410.2 J
20.040.2

1.010.1 0.1£0.05
1.2MAX

0.2TyP

S
Y
=

Weight : 0.36 g (Typ.)
TC518129ATRL-80

TC518129ATRL-10
TC518129ATRL-12
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131,072 WORDS x 8 BIT CMOS PSEUDO STATIC RAM PRELIMINARY

DESCRIPTION

The TC518129A-LV Family is a IM bit high speed CMOS Pseudo Static RAM organized as 131,072
words by 8 bits. The TC518129A-LV Family utilizing one transistor dynamic memory cell with CMOS
peripheral circuit provides large capacity, high speed and low power features. The feature includes
single power supply of 3.135V~5.5V. The RFSH input allows two types of refresh operation - auto
refresh and self refresh. The TC518129A-LV Family has a static RAM-like write functionality where
input data is written into the memory cell at the rising edge of R/W, which allows easy interfacing
with microprocessor.

CS standby mode being adopted in the TC518129A-LV Family, CE2 pin in the TC518128A Family is
changed to CS pin. This is packaged in a 32 pin standard 0.6 inch width plastics DIP, small-out
line plastic flat package and plastic thin small-out-line package (forward, reverse type).

FEATURES
® Organization: IM bit (131,072 word X 8bit) ® Self refresh is capable by internal timer.
®Fast Access Time and Low Power Dissipation @All inputs and outputs: TTL compatible
® Low Voltage Function: 3.135V~5.5V o CS standby cycle is capable
® Data Retention Supply Voltage: 3.0V~5.5V ® 512 refresh cycle/8ms
® Auto refresh is capable by internal counter. ® Auto refresh power down function
TN ® Logic Compatible: SRAM R/W Pin
d ey ® Package: TC518129APL : DIP32-P-600
: [ -8 =10 -12 TC518129AFL : SOP32-P-450
tcea CE Access Time 80ns 100ns 120ns TC518129AFWL  : SOP32-P-525
topa OE Access Time 35ns 40ns 50ns TC518129AFTL . TSOP32-P-0820
| tag Cycle Time 130ns 160ns 180ns ) D
Power Dissipation 385mW | 330mW | 275mw TC518129ATRL : TSOP32-P-0820A
|s.5v 200.A
Self Refresh Current 3ov 1004
PIN CONNECTION (TOP VIEW) BLOCK DIAGRAM
Voo GND P T =
T Rbim 24 T ey
NEEH 395 tw A16:9 [8) ADDRESS |8 SENSE AMP. [4__1=
a7ds 28 A13 BUFFER (8) ¢ O GATE N§ A i
asd; 3B TCS18129AFTL  Forward ) 5 1701
Aag3g 25 J%P mpssxam@ ga ;
ﬁg ?o gggmo ROW 13
p 3 oo ) sERE [TT8 = |
w ARRAY
51 ~
oo bios 7= 16 r" ;| 512x256x8 3= |7 |
TC518129ATRL ( Reverse ) REFRESH ‘g i L
TC518129APL/ AFL / AFWL COUNTER(9) UM 8 ::"5
£ L OO0 |
o cLock =) JReFRESH REFRESH
PIN_ NAMES Cso»{ GENERATOR [~—ICONTROLLER ]« TIMER
AQ~A16 | Address Inputs RSHo l
RW Read / Write Control Input oF :j}
Ot Output Enable Input
RFSH Refresh Input RIWo———_jD
CE Chip Enable Inputs (Ts0P)
€5 | Chip Select Inputs PinNo. |1 ]2 [3]a[s|[e[78] 9 [10[11[12]13]1a]15]16
1/01~1/08 | Data Inputs/Outputs PinName |Aq1] Ag | Ag |A13|RIW| €S |Ass Voo [RFSH| Arg [Ara[Ar| Ay TAg [As [ Ag
Voo Power PinNo. {17 [18|19{20f21]|22{23 )24 | 25 [26 |27 ] 28] 29 [30]31]32
GND Ground Pin Name | A3 | A; | Ay | Ag |VO1]/02]/O3{GND] ¥O4 [105]1706]1¥07]V08] CE |A,0]| OF
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TC518129APL/AFL/AFWL—80LV, —10LV, —12LV
TC518129AFTL/ATRL—80LV, —10LV, —12LV

FUNCTION LOGIC

CE cs OF RW RFSH AO~A16 [ VO1~8 CONDITION
L H L H * v* ouT Read
L H * L * v* IN Write
L H H H * v* HZ CE only Refresh
L L * * * * HZ CS standby
H * * * L * HZ Auto/Self Refresh
H * * * H * HZ Stand by

- High Level Input (ViN = 6.5V ~ V4 min. )
« Low Level Input (ViN = Vi, max. ~ -1.0V)
-~ Don’t care (6.5V ~ —1.0V)
* ... At CE falling edge, all address inputs are “IN”, and at the other condition, the
address input are “*”.
HZ - High Impedance

< *rm

ABSOLUTE MAXIMUM RATINGS

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

Vout Output Voltage -1.0~7.0 v

Vpp Power Supply Voltage : -1.0~7.0 v

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

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

Po Power Dissipation 600 mw

lout Short Circuit Output Current 50 mA

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

SYMBOL PARAMETER MIN. TYP. MAX. UNIT. NOTE
Voo Power Supply Voltage 4.5 5.0 5.5 \

Vi Input High Voltage 24 - 6.5 " 2
Vie input Low Voltage -1.0 - 0.8 \
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TC518129APL/AFL/AFWL—80LV, —10LV, —12LV
TC518129AFTL/ATRL—80LV, —10LV, —12LV

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

SYMBOL PARAMETER MIN. TYP. | MAX. UNITS NOTE
Operating Current 80ns version - 50 70

Ippo (Average Power Supply Operating Current) 100ns version - 40 60 mA 3,4
CE, Address cycling: tge = tpe min. 120ns version - 35 50

Standby Current
lopss

CE = Vjy, RFSH = Viy
Standby Current

I - 100 [ 200 A
P02 | T = Vpp - 0.2V, RFSH = Vpp - 0.2V #

| Self Refresh Current (Average Current) i mA
OOF1 | CE =iy, RFSH = vy

Self Refresh Current (Average Current)

| > i - 100 | 200
POF2 | TE = Vpp - 0.2V, RFSH = 0.2V #A

Auto Refresh Current (Average Current)
Ioor3 K ) - - 2 mA
(RFSH cycling : tFC = tFC min)

CE only Refresh Current (Average Current) 80ns version - 50 70
looFa (CE, Address cycling : tRC = tRC min) 100ns version - 40 60 mA 3
120ns version - 35 50

Input Leakage Current

|
H 0V S Viy S Vpp, All other Inputs not under test = OV

Output Leakage Current
low Output Disable (CE = Viy or OE = Vjy or RW=V)), -10 - 10 pA
OV = Vour= Vop

Output High Level

v 2.4 - - v
o low = = SmA
Output Low Level
VoL pu - - | o4 v
loL = 4.2mA

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

SYMBOL PARAMETER MIN. MAX. UNIT
Chy Input Capacitance (A0~ A16) - 5 pF
C2 Input Capacitance (CE, CS, OE, RW, RFSH) v - 7 pF
Cio Input/OQutput Capacitance - 7 pF

Note) This parameter periodically sampled is not 100% tested.
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TC518129APL/AFL/AFWL—80LV, —10LV, —12LV
TC518129AFTL/ATRL—80LV, —10LV, —12LV

ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS

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

~80 -10 -12

SYMBOL PARAMETER YIS VAKX, I TIAX. N, AR UNITS | NOTES
tre Random Read, Write Cycle Time 130 - 160 - 190 - ns

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

tce TE Pulse Width 80 | 10,000 100 | 10,000 120 | 10,000 ns

tp CE Precharge Time 40 - 50 - 60 - ns

teea CE Access Time - 80 - 100 - 120 ns

toEa OF Access Time - 35 - 40 - 50 ns

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

toz OF to Outputin Low-Z 0 - 0 - 0 - ns

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

tenz Chip Disable to Outputin High-Z 0 25 0 30 0 35 ns 9
tonz OE Disable to Output in High-Z 0 25 0 30 0 35 ns 9
TWHZ Write Enable to Outputin High-Z 0 25 0 30 0 35 ns 9
tops OF Output Disable Set-Up Time 0 - 0 - 0 - ns

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

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

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

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

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

twp Write Pulse Width 60 - 70 - 85 - ns

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

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

tosw Data Set-Up Time from R/W 30 - 35 - 45 - ns 10
tosc Data Set-Up Time from CE 30 - 35 - 45 - ns 10
tonw Data Hold Time from R/W - 0 - 0 - ns 10
toHC Data Hold Time from CE - 0 - 0 - ns 10
tasc Address Set-Up Time - 0 - 0 - ns 11
taHC Address Hold Time 20 - 25 - 30 - ns 1
tRHC RFSH Command Hold Time 15 - 15 - 15 - ns

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

tso | RFSH Delay Time from CE 40| - so| - 60| - ns

teap RFSH Pulse Width (Auto Refresh) 30| 8,000 30 8,000 30 8,000 ns 12
tep RFSH Precharge Time 30 - 30 - 30 - ns 12
teas RFSH Pulse Width (Self Refresh) 8,000 - 8,000 - 8,000 - ns 12
tens éiz‘:::{:s:‘)e form RESH 60| - 190] - 2sf - ns 12
tReF Refresh Period (512 cycle, AO~A8) - 8 - 8 - 8 ms

tr Transition Time (Rise and Fall) 3 50 3 50 3 50 ns
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TC518129APL/AFL/AFWL—80LV, —10LV, —12LV
TC518129AFTL/ATRL—80LV, —10LV, —12LV

[3.3V OPERATING SPECIFICATION]

D.C. RECOMMENDED OPERATING CONDITIONS (Vpp = 3.3V+5%, Ta = 0~ 70 °C)

SYMBOL PARAMETER MIN, TYP. MAX. UNIT. NOTE
Voo Power Supply Voltage . 3.135 33 3.465 v

Vi Input High Voltage Vpp - 0.2V - Vop + 1.0V v 2
ViL Input Low Voltage -0.5 - 0.2 v

D.C. ELECTRICAL CHARACTERISTICS (Vpp =3.3V £ 5%,Ta = 0~ 70°C)

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

Operating Current
Iboo (Average Power Supply Operating Current) - 15 20 mA 3,4
CE Address cycling: tac = trc min.

lobsa2 Standby Current - 50 100 1A
lopr2 Self Refresh Current (Average Current) - S0 100 1A
Auto Refresh Current (Average Current)
loor3 . \ - - 2 mA
(RFSH cycling : tFC = tFC min)
nly Refresh Current (Average Current
loore CE only Refres . urrent (Averag 'Cu rent) _ 5 20 mA 3
(CE Address cycling : tRC = tRC min)
I k nt
i nput Leakage Curre| —10 _ 10 A
0V S Viy S Vpp, All other Inputs not under test = 0V
tput Leakage Curren
o | CutPut Leakage Current -10 - 10 | A
Qutput Disable, OV S VoyrS Vpp
v Output High Level lon= - 1mA 2.4 - - v
M on = - 1mA lon=-100zA |vpp-0.2v[ - -
v Output Low Level loL =2.1mA - - 0.4 v
ot loL = 2.1mA loL = 1004A - - 0.2
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TC518129APL/AFL/AFWL—80LV, —10LV, —12LV

TC518129AFTL/ATRL—80LV, —10LV, —12LV

ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS
(Vpp = 3.3V+5%, Ta= 0~70°C) (NOTES: 5, 6, 8)

$YMBOL PARAMETER MIN. MAX, UNITS NOTES
tre Random Read, Write Cycle Time 300 - ns
tamMw Read Modify Write Cycle Time 405 - ne
tee CE Pulse Width 200 10,000 ns
tp CE Precharge Time 90 - ns
tcea CE Access Time - 200 ns
toea OF Access Time - 80 ns
tewz CE to Outputin Low-Z 40 - ns
towz OF to Output in Low-Z 5 - ns
twiz Output Active from End of Write 5 - ns
teHz Chip Disable to Output in High-Z 0 50 ns 9
toHz OE Disable to Outputin High-Z 0 50 ns 9
twnz Write Enable to Outputin High-Z 0 50 ns 9
toos OF Output Disable Set-Up Time 0 - ns
toDH OF Output Disable Hold Time 10 - ns
tRes Read Command Set-Up Time 0 - ns
| tacH Read Command Hold Time 0 - ns
twp Write Pulse Width 100 - ns
tweH Write Command Hold Time 100 10,000 ns
tewt Write Command to CE Lead Time 100 10,000 ns
tosw Data Set-Up Time from /W 50 - ns 10
tosc Data Set-Up Time from CE 50 - ns 10
toHW Data Hold Time from R/'W 0 - ns 10
tOHC Data Hold Time from CE 0 - ns 10
tasc Address Set-Up Time 0 - ns 1
taHC Address Hold Time 35 - ns 1
tRHC RFSH Command Hold Time 15 - ns
tec Auto Refresh Cycle Time 300 - ns
treD RFSH Delay Time from CE 90 - ns
teap RFSH Pulse Width (Auto Refresh) 50 8,000 ns 12
tep RFSH Precharge Time 50 - ns 12
tras RFSH Pulse Width (Self Refresh) 8,000 - ns 12
ters CE Delay Time form RFSH_(Self Refresh) 300 - ns 12
+tREF Refresh Period (512 cycle, AO~AB) - 8 ms
tr Transition Time (Rise and Fall) 3 50 ns

Timing reference Level
Input Reference Level
Output Reference Level

1.5V/ 1.5V
1.5V/1.5v
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TC518129APL/AFL/AFWL —80LV, —10LV, —12LV
TC518129AFTL/ATRL—80LV, —10LV, —12LV

NOTES:

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

2) All voltage are referenced to GND.
3) Ippo and Ippr4 depends on cycle rate.
4) Ippo depends on output loading. Specified values are obtained with the output open,

5) An initial pause of 100uxs with high CE is required after power-up, before proper device operation
is achieved.

6) AC measurements asuume tr = 5ns.

7) Timing reference level

Input Level : Vi = 2.6V 26V ym———
ViL = 0.6V INPUT 0.6V =aay
Input Reference Level : Vig = 2.4V —
VL = 0.8V OUTPUT . ﬁgg;z
Output Reference Level: Vo= 2.2V INPUT REFERENCE ~ OUTPUT REFERENCE
LEVEL LEVEL

VoL = 0.8V

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

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

10) In write cycles, the input data is latched at the earlier of R/W or CE rising edge. Therefore the
input data must be valid during set-up time (tpsw or tpsc) and hold time (tpyw or tpHC).

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

12) Two refresh operation - auto refresh and self refresh are defined by the RFSH pulse width under
the condition of CE = V.
Auto refresh: RFSH pulse width = tpap (max.)
Self refresh : RFSH pulse width = tpas(min.)
The timing parameter (tprs) must be kept for device proper operation in the following conditions.
® after self refresh
® in case of RFSH = “L” after power-up
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TC518129APL/AFL/AFWL—80LV, —10LV, —12LV
TC518129AFTL/ATRL—80LV, —10LV, —12LV

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

SYMBOL PARAMETER MIN. TYP. MAX. UNIT
Vpu Data Retention Supply Voitage 3.0 - 5.5 \
Von =3.0V - 40 100 A
IpDF2 Self Refresh Current
VpH =5.5V - 100 200 A
tr Recovery Time s - - mS

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

Voo .__._—__—*g
4.5V o e et e o o o e N o o e n = o - - = " - ——
Vv VDH v o om s o ot o oo s - \ ] ............. -
DD N
GND
DATA RETENTION MODE
trep eRS
Vix
RFSH Ons min. tR
0.2V
GND
’ } 2Vpp - 0.2V 1 \
— VHm = — g L e ——
CE
Vi 3

GND

(Note)e CS, OE, R/W, A0~A16= Don’t care
o Ippr1 is applied in RFSH=VIL max., CE=VIH min.

o At any'stzte but Data Retention Mode, Auto Refresh or CE Only Refresh with 512cycle/8ms
is required. )
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TC518129APL/AFL/AFWL—80LV, —10LV, —12LV
TC518129AFTL/ATRL—80LV, —10LV, —12LV

TIMING WAVEFORMS

o S R X
< T |—=
o U K Vi
o o T s e |, \___
/O1~108 ‘\;Z:*: = ;%{ DATA-OUT | t:;
- X : /X
v \ = zj’iﬁq\_
« w70 ! |
A0~ A16 x:r Wﬁ ADDRESS »
o I | —— N
N S N i
VO1~1/08 v:: : B 1 L DATA-IN :EF» g .
LM 2 X RN
V3 : pon't care
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TC518129APL/AFL/AFWL—80LV, —10LV, —12LV
TC518129AFTL/ATRL—80LV, —10LV, —12LV

WRITE CYCLE - 2 (OF Clock)

tre

A R
. xzrm” e
o X::‘: A N
trcs o twon — tom
Wy / N
r—(N z:r K ) — tvv;w DATA-IN r— : EE
Coe—— T2 "y
RFSHz - /-;; o ;-\ . AQ

WRITE CYCLE -3 (OF Fix Low)

ol
s

A T\

12 4
» K X
Y N

U

N
Vin
PEREN
1Auc

A°~A63 //////// oo M

g
<

///////////
K004 / 7

1,

z H
220

o
o
8
m ]
\,
I,..
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TC518129APL/AFL/AFWL —80LYV,
TC518129AFTL/ATRL—80LV, —10LV, —12LV

—10LV, —12LV

READ MODIFY WRITE CYCLE

TRMW

«— B
/

X

o

- om0
% \ Vil
w T N CZ}*t -
v DSW-; :D“W;‘ L_’ ‘_tu_
Lour :2:: — - ‘;QL%( DATA- OUT ~ - *g‘%
e S, S R

CE ONLY REFRESH

el

\

N
w

L

tre

i

\-‘

A0~ A8

!

ADDRESS

_

‘ W///////////////////////////////////////////////

= A 0 0 A A &

- ‘ODH

2

< tReH >

PN

g

<< << << £ <<
F oz Fx = FT F 3
I
~
oy & I Q
P o I -
2
l 1
AT

N

Vor
WO1~1O8 v -

| I T P I |
g LL
3 N4
y

OPEN

RFSH M
Hyv, —

Ar A
Y

NNy

NOTE : A9~ A16 = Don't care,
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TC518129APL/AFL/AFWL—80LV, —10LV, —12LV
TC518129AFTL/ATRL—80LV, —10LV, —12LV

RFSH AUTO REFRESH

@ Vin =
ViL — e ——————————————
tic _ e o LRHG,
tRFD > 71
< Lep tep

t trap | _trap,
Vi — P + X
RFSH V:t — ; \: 1 j %t '/ \

Vou —
1/01~1/08
Vor — OPEN

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

SELF REFRESH

I
Vig — F T N.

Ty, / N

_tRHC
<«

¢ trro

F_t"_", " teas o t |
RFSH Vin — Fd ; 3
RFSH Vi — I \_—-—
i

1101~108 VoK
VoL —

OPEN

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

CS STANDBY MODE

tre

1
Vi — b C »
T oy, — . N . \
P
tess

e w0

1o1~yo8 VOH OPEN
VoL —

NOTE : OE, RIW, A0~ A16 = Don't care V//) : von't care
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TC518129APL/AFL/AFWL—80LV, —10LV, —12LV
TC518129AFTL/ATRL—80LV, —10LV, —12LV

Ippe2 Vop Characteristrics

(oA) Ta= 25°C
Typ. a=
100 =~
50 =
o 1 | | |
2 3 4 5 6 (V)
Vpbp
Ippr2 Temp. Characteristrics
(pA)
Typ. Vpp= 3V
80 |-
60 -
40 |-
20 1 | 1
[4] 25 70 (°C)
Ta
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TC518129APL/AFL/AFWL—80LV, —10LV, —12LV
TC518129AFTL/ATRL—80LV, —10LV, —12LV

Battery Back Up applicable example

25A1015
Voo o— ' .
Di
p 100002 *q
3.9v - Voo e
- L 0.14F
500Q systemd 7] - H
Nicd 1 -
500Q - -
X3 % - l—> System
3.6V . ~
< 20000 l 25C1815 eND =
777 J; 77

*1: Ceramic condenser
*2: Tantalum condenser

(The large Bypass condenser is preferable, as the noise is absorbed when the power

supply is switched.)

*2
10uF
~ 47 uF

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

A-78



TC518129APL/AFL/AFWL—80LV, —10LV, —12LV
TC518129AFTL/ATRL—80LV, —10LV, —12LV

OUTLINE DRAWING (DIP32-P-600)

Unit in mm

32 17
O 0 e O e O e N e e I e B e O s I s B o B s O o 00 s B e L

0~15°

A\
14.0+0.2
15.24

~0gs

OO0 OO0 LT OO0 T 07 7 00 0g 7

1 16

\/ 0.25 +a,

42.5 max
42.0+0.2
|
I £ Sim
i | 1 2 o
| 1 U 2 +!
o p
=]
+ +
1.951vp 1.40.1 Il 0.5+0.1 0755

Weight : 4.53g (Typ.)
TC518129APL-80LV

TC518129APL-10LV
TC518129APL-12LV
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TC518129APL/AFL/AFWL—80LV, —10LV, —12LV
TC518129AFTL/ATRL—80LY, —10LV, —12LV

OUTLINE DRAWING (SOP32-P-450)

0.775 v

RRAAARARAAAAAARE

)

N
o
+I

]

21.1 max

20.6+0.2

j{ﬁﬁﬁﬂﬁﬁsﬁﬁﬁﬁmgﬂ.
0.3510.1@@

Unit in mm

12.23+0.3
(450 mil)

24%0.2

2.8 Max

Weight : 0.87 g (Typ.)
TC518129AFL-80LV

TC518129AFL-10LV
TC518129AFL-12LV
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TC518129APL/AFL/AFWL—80LV, —10LV, —12LV
TC518129AFTL/ATRL—80LV, —10LV, —12LV

OUTLINE DRAWING (SOP32-P-525)

Unit in mm

HAQnAQARAAAARRAT — 1 I

A S
10.7+0.2
141303

‘ 13.335
(525 mil)

J@LHH R L -

0.775 e 0.3+0.1
B e 0.25
=orE

21.1 max

l 20.6+0.2

(=]0.1]

0.19+0.1 | 24402
2.8 mAx
0.5 35

Weight : 1.10g (Typ.)
TC518129AFWL-80LV

TC518129AFWL-10LV
TC518129AFWL-12LV
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TC518129APL/AFL/AFWL—80LV, —10LV, —12LV
TC518129AFTL/ATRL—-80LV, —10LV, —12LV

OUTLINE DRAWING (TSOP32-P-0820)

Unit in mm

TENTATIVE

@®
o
S
g
1 32 «© k
= ) 5
=l O e
& j 3| =
= sl e
2 3|z
= . _ o =
= o
cn
16 C :
s |7 e
18.4%0.2 | 2 1.020.1 0.1£0.05
| 20.00.2 S 1.2MAX

Weight : 0.36g (Typ.)
TC518129AFTL-80LV

TC518129AFTL-10LV
TC518129AFTL-12LV
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TC518129APL/AFL/AFWL—80LV, —10LV, —12LV
TC518129AFTL/ATRL—80LV, —10LV, —12LV

OUTLINE DRAWING (TSOP32-P-0820A)

Unit in mm

TENTATIVE

=]
8
o
% g =
- 11
1k S
% SERELS
@~
17 N
l 16 o ‘
. 18.4202 l z 1.050.1 | | 0.120.05
. 20.0£0.2 S 1.2MAX
[Ve]
-2
q
\'2]
.
o

Weight : 0.36g (Typ.)
TC518129ATRL-80LV

TC518129ATRL-10LV
TC518129ATRL-12LV
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524,288 WORDS x 8 BIT CMOS PSEUDO STATIC RAM PRELIMINARY

DESCRIPTION

The TC518512PL Family is a 4M bit high speed CMOS Pseudo Static RAM organized as 524,288
words by 8 bits. The TC518512PL Family utilizing one transistor dynamic memory cell with CMOS
peripheral circuit provides large capacity , high speed and low power features. The feature includes
single power supply of 5V10%. The OE/RFSH input allows two types of refresh operation - auto
refresh and self refresh. The TC518512PL Family has a static RAM-like write functionality where input
data is written into the memory cell at the rising edge of R/W, which allows easy interfacing with
microprocessor.

The TC518512PL Family is packaged in a 32 pin standard 0.6 inch width plastic DIP, Small Out line
plastic flat Package and Thin Small Outline Package.

FEATURES
® Organization: 4M bit (524,288 word X 8bit) ¢ Single Power Supply : 5Vi10%
® Fast Access Time and Low Power Dissipation ® Auto refresh is capable by internal counter.
- ® Self refresh is capable by internal timer.
\ TR Farlly e All inputs and outputs : TTL compatible
=70 - 80 - 10 ® 2048 refresh cycle/32ms
tcga CE Access Time 70ns 80ns 100ns ® Logic Compatible: SRAM R/W Pin
toea OF Access Time 30ns 30ns 40ns ® Package : TC518512PL : DIP32-P-600
tge Cycle Time 115ns 130ns 160ns : TC518512FL *: SOP32—-P-525
Power Dissipation 385mw| 330mwW/| 275mw : TC518512FTL : TSOP32-P-400
: TC518512TRL' : TSOP32-P -400A
Self Refresh Current 200,A
PIN CONNECTION (TOP VIEW) BLOCK DIAGRAM
PUFUFTL TRL
aisds 7 320 veo (32 7 1 pats
A16( 2 310 a5 O 2 JA16 Vop GND A
A4 3 300 a7 (30 3 fats ° 8 COLUMN
A12(} & 220 ARw (29 4 1A12 A1 l I DECODER -
a7s 280 A13 (J28 s DA7 —q1 25
460 6 270 a8 (j27 6 DAas 9 g%wst 8 SENSE AMP, z=
AsQ 7 260 A9 (26 7 JAs BUFFER (8) | VO GATE Pr S
Adll s 250 A1t f2s 8 Jad gl N
a3ll9 24 OE/RFSA 24 9 gAs A10 W 2sexs Jilt <3 :I]T
a2fl10 2301 ato (23 100a2 s !
Al 20 @ Q22 1At @2%‘3’:{555 Ty & E=F To
A0Q12 21 wos (j21 12A0 BUFFER (11) | 8 : MEMORY D
1701{]13 200 wor Q20 13 J1o1 S lwe|  ARRAY - -
voz2{]1a 190 vos (19 14 V02 o 2048 256X 8 s
1103(1s 180 wos (18 150103 | ReFRESH ) E pages
GND(}16 170 wos Q17 16 IGND | couNTER(11) 18 = _3/ B« [
PIN NAMES T <
AQ~ A18 | Address Inputs 4>
- TE o{ CLOCK || REFRESH —>{ REFRESH Cwm
RIW Read/Write Control Input GENERATOR CONTROLLER TIMER
RFSH Output Enable Input m—
OF/ Refresh Input
- DE/RFSH
[ 4 Chip Enable Inputs |
/01 ~ /08 | Data inputs/Outputs j}
Voo Power :j '\
GND Ground Rw




TC518512PL/FL/FTL/TRL—70, —80, —10

FUNCTION LOGIC

[« OE/RFSH RAW AO~A18 vo1~8 CONDITION
L L H v* ouT Read

L * L v IN Write

L H H v HZ TE only Refresh

H L . - HZ Auto/Self Refresh

H H * * HZ Stand by

H .. High Level Input (ViN = 6.5V ~ V[ min. )

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

* .. Don't care (6.5V~ —~1.0V)

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

HZ - HighImpedance

ABSOLUTE MAXIMUM RATINGS

SYMBOL ITEM RATING UNIT NOTE
Vin Input Voltage -1.0~7.0 v

Vour Output Voltage -1.0~7.0 v

Voo Power Supply Voltage -1.0~7.0 v

Torr Operating Temperature 0~70 °C .
Ts16 Storage Temperature -55~150 *c

TsoLoer Soldering Temperature * Time 26010 °C-sec

Po Power Dissipation 600 mwW

lour Short Circuit Output Current S0 mA

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

SYMBOL PARAMETER MIN. TYP. MAX. UNIT NOTE
Voo Power Supply Voltage 45 5.0 5.5 v

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

SYMBOL PARAMETER MIN. | TYP. | MAX, UNIT NOTE
Operating Current 70ns version - S0 70
looo (Average Power Supply Operating Current) 80ns version - 45 60 mA 3,4
TE, Address cycling: trc = tae min. 100ns version - 35 50
Toss Standby Current _ _ 1 mA
t‘g = Vm' DTIRFSH = Vm
loos2 Standby Current _ - 200 wA
CE = Vpp - 0.2V, OE/RFSH = Vpp - 0.2V
IooFt Self Refresh Current ( Average Current) _ _ 1 mA
CE =Viy, OE/RFSH = v
looF2 Self Refresh Current (Average Current) _ 100 200 oA
CE = Vpp - 0.2V, OE/RFSH = 0.2V
IooF3 Auto Refresh Current (Average Current) - - 2 mA
(OE/RFSH cycling : tFC = tFC min)
i - - 70
) CE only Refresh Current (Average Current) 70ns version
DOFA (E, Add i {RC = RC min) 80ns version - - 60 mA 3
. : n N
ress cycling = m 100ns version - - 50
Input Leakage Current -10 _ 10 A

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

Output Leakage Current
low Output Disable (CE = Vjy or OE/RFSH = Viy or RW=Vy), -10 - 10 A
ov s VOUTs VDD

Von Output High Level 24 _ _ v
lok = = 1.0mA
Vor Output Low Level _ - 0.4 v
loL = 2.1mA
CAPACITANCE (Vpp = 5V, f = 1MHz, Ta = 25°C)
SYMBOL PARAMETER MIN. MAX. UNIT
Ch input Capacitance (A0 ~ A18) - s pF
Ca Input Capacitance ( CE, OE/RFSH, RW ) - 7 pF
Co Input/Output Capacitance - 7 pF

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

svmeoL PARAMETER — = 7°MAX. ™y - BOMAX‘ v - mm. uNIT | NOTE

tre Random Read, Write Cycle Time 115 - 130 - 160 - ns
| tamw Read Modify Write Cycle Time 165 - 180 - 220 -] ns

tee CE Pulse Width 70| 10,000 80| 10,000 100} 10,000 ns

tp TE Precharge Time 35 - 40 - 50 - ns

teea CE Access Time - 70 - 80 - 100] ns

toea OF Access Time - 30 - 30 - 40| ns

toz CE to Outputin Low-Z 20 - 20 - 20 -| ns

tou OE to Outputin Low-Z 0 - 0 - 0 -1 ns

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

tenz Chip Disable to Output in High-Z 0 20 0 20 0 25| ns 9

tonz OE Disable to Qutputin High-Z 0 20 0 20 0 25| ns 9

twHZ Write Enable to Outputin High-2Z 0 20 0 20 0 25 ns 9

tosc OE Set-Up Time Referenced to CE 10 - 10 - 10 -| ns 9

toHe OF Hold Time Referenced to CE 0 - 0 - 0| -{ ns 9
|_tacs Read Command Set-Up Time . 0 - 0 - 0 - ns

tRcH Read Command Hold Time 0 - 0 - 0 - ns

twp Write Pulse Width 25 - 25 - 30 - ns

tweH Write Command Hold Time 40 - 40 - 50 - ns

towt Write Command to CE Lead Time 25 - 25 - 30 ~| ns

tosw Data Set-Up Time from /W 20 - 20 - 25 -| ns 10
| tosc Data Set-Up Time from TE 20 - 20 - 25 -| ns 10

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

toHC Data Hold Time from TE 0 - 0 - 0 -1 ns 10

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

taHC Address Hold Time 15 - 20 - 25 - ns 1"

tec’ Auto Refresh Cycle Time 130 - 130 - 160 | - ns

trfo RFSH Delay Time from TE 40 - 40 - S0 - ns

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

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

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

tens gﬁﬂ:{(ﬁ:‘)‘ torm RFSH | 160 -] 160 -1 190 S 12
| trer Refresh Period (2048 cycle, AO~A10) - 32 - 32 - 32| ms

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

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

2) All voltage are referenced to GND.
3) Ippo and Ippr4 depends on cycle rate.
4) Ippo depends on output loading. Specified values are obtained with the output open.

5) An initial pause of 100us with high CE is required after power-up, before proper device operation
is achieved.

6) AC measurements asuume tT = 5ns.

7) Timing reference level

Input Level : Vi = 2.6V ] _—
ViL = 0.6V INPUT 0.6V 0’8y
Input Reference Level : Vjy = 2.4V p—
QUTPUT :
ViL = 0.8V b8y
Output Reference Level: Vop= 2.2V INPUT REFERENCE ~ OUTPUT REFERENCE
VoL = 0.8V LEVEL LEVEL

8) Measured with a load equivalent to 1 TTL loads and 100pF.

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

10) In write cycles, the input data is latched at the earlier of R/W or CE rising edge. Therefore the
input data must be valid during set-up time (tpsw or tpsc) and hold time (tpyjyw or tpiic).

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

12) Two refresh operation - auto refresh and self refresh are defined by the RFSH pulse width under
the condition of CE = V.
Auto refresh: TRFSH pulse width = trap(max.)
Self refresh : RFSH pulse width 2 tras(min.)
The timing parameter (trrs) must be kept for device proper operation in the following conditions.
® after self refresh
¢ in case of OE/RFSH = “L " after power-up
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TIMING WAVEFORMS
READ CYCLE

toHz A

ol _tog
Von= X
-~ . e
1101~1108 VoL — - DATA-OUT P
WRITE CYCLE-1 (OFE Fix High)
< trc 5
e toe ip .
Vin = -l
< Vil —, \-x
tanc
A~ ADDRESS
tosc e, <} 1oHC
Vi ~ Cd p
DERESH Vil /] < twen > N
< tow, >
Viy ~ < we N
RW v — \-k £
tosw tonw
tpsc < DIW_,| |« > ] | tomc
Vi — £ X N
~ DATA-IN N b
VO1~1/08 v, 4 » s
m : Don't care
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WRITE CYCLE -2 (OL Clock & Fix Low)

SEREH Vin
ERFSH v,

ViH
RW Vi

IN Vin
I ViL

1101~1/08
vV,

L—our ve

Of

/ N

tre

tce

taHC

tonc .

tres >

twen

Y

H—

L —

READ MODIFY WRITE CYCLE

\4 we 1
j X 14 T
, 05C —
tosw |, | [toHw _toHc
- N -
4 N A
{DATA-IN Vs —7

trmw

tce

NA

=
o
4YY

tasc N tanc
ADDRESS
' ltoug ‘ tosc.
PN < towy ol |
] - twp N v
N« :
losw ), :lonw: |
¢ DSC < toHC
Vin — -+ X
Ny = - T w4 PATA-IN D
1/01~1/08 —1OEA lohwz ltwu L
Vor— i e >
L—out Vg[‘ DATA - OUT
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CE ONLY REFRESH

Jlren

-~ OPEN
VO1~108 y
NOTE : Alt~ A16 = Don't care, m . Don't care
AUTO REFRESH
Vik —
43 ViL - X
k¢ teC o felone,
trep " "
P
t trap _ trap N tep
Vin = 3
OERFSH v, _ &F ,/ \
io1~1/08 VOH = OPEN
NOTE : R/W, A0~ A18 = Don't care
SELF REFRESH
v 4
M= .
e Vie —__/ S
toHc
——RED ]
, e LN teas o %
Vi — X
GER Vi - (4 . \___
"
1/01~1/08 xOH — OPEN

oL —

NOTE : R/W, A0~ A18 = Don't care
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OUTLINE DRAWINGS

(DIP32-~P—-600)
UNIT in mm
t
32 17 T
) o I s TS oo S s O v I e O et T v WO e T s O oo S s Y v 000 s I s I o T [}
o~
=] <
) 3 R
o 2
< -
- $s
~
| [ g e e e e iy e B e e s e R | = o
1 16 \/.
42.5 max
42.0+£0.2
N m
© o
ol &
™ <im
z o
H +l
- n
v o
IS
+ +
| 14401 1 0.5+0.1 095

Weight : 4.53g (TYP.)
TC518512PL - 70, - 80, - 10
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OUTLINE DRAWINGS
(SOP32—~P-525)

ARRARARAAEARAERE T

A4
10.7+0.2
14.13+0.3

0.775 e

0.3+0.1 m

21.1 Max

155%55 L] ] —

' 206402 ‘l»
' inl R

Weight : 1.10g (TYP.)
TC518512FL - 70, - 80, - 10
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OUTLINE DRAWINGS
(TSOP32~P—~400)

UNIT in mm

"

32 17
BHAAABEARAEIARAAARA

— rg

10.1640.1
11.7640.2

Q a {
biaatnsaaaaauazaatr—’ 9
16
0.95TYP ’ 0.4%0.1 027
1.27
21.35MAX
20.95+0.1 -
ol & _g
- — O 0 -3
3 12
: 2
S 0.50.1

Weight: 0.51g (Typ.)
TC518512FTL- 70, - 80, -10
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OUTLINE DRAWINGS
(TSOP32-P—-400A)

6

1 1
I —

o
- N
3 g
-~
gl ¢
HEEHBESBHEEBBHEBE B
32 17
0.95TYP 0.4%0.1 ] q
=
21.35MAX
20.95+0.1 -] x
gl %
3| &
i e e e e e
[ g
a6 g
z

Weight: 0.51g (Typ.)
TC518512TRL - 70, - 80, - 10
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32,768 WORDS x 8 BIT STATIC RAM PRELIMINARY

DESCRIPTION

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

When CE is a logical high, the device is placed in low power standby mode in which standby current
is 100 zA. The TC55257BPL has two control inputs. Chip enable (CE) allows for device selection and
data retention control, and an output enable input (OE) provides fast memory access. Thus the
TC55257BPL is suitable for use in various microprocessor application systems where high speed, low
power, and battery back up are required.

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

FEATURES
¢ Low Power Dissipation ® Access Time
27.5 mW/MHz (Typ.) Operating TC55257BPUBFU | TC55257BPUBFU
o Standby Current : 100 A (MAX.) BSPL/BFTL/BTRL - 85 | BSPL/BFTL/BTRL- 10
® 5V Single Power Supply Access Time (max.) 85ns 100 ns
® Power Down Feature : CE Chip Enable Access 5 o
® Data retention Supply Voltage : 2.0~5.5V Time (max.) 85ns 100 ns
® Directly TTL Compatible Output Enable Time 45 s
: All Inputs and Outputs (max) i o
® Package TC55257BPL : DIP28-P-600
TC55257BFL : SOP28-P-450
TC55257BSPL  : DIP28-P-300B
TC55257BFTL : TSOP28-P
TC55257BTRL : TSOP28-P-A
PIN CONNECTION (TOP VIEW)
o 28 PIN DIP & SOP o 28 PIN TSOP
aral (forward type) (reverse type)
a12{2 ﬂl]ﬂ[lﬂl]ﬂﬂﬂﬂﬂﬂﬂl] “ﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂ
2: JE 4 1 1 14
As
A4
A3
A2
Al
A0
"o
1102
1103
GND
s 28 28 15
“TOTUCOCOCa TOTCOUOTAuoT
PIN NAME
AO~A14 | AddressInputs PNNO. [1]2]3]aTsTe[7eTofw]n]r2]13]1a
R/W | Read/Write Control Input PIN NAME | O |A11| Ag | As |A13 |RW|Vop | Ara |A12| A7 | As | As | A | A

Output Enable Input

PINNO. 1516|1718 | 19|20 |21 |22 }23 |24 (25|26 |27 |28

CE Chip Enable Input
T7OT=1708 | Data Input/ Output PIN NAME| A, | A; | Aq [vO1]r02|103|GND] V04105 V08|07 [I108]| TE |Aso
Voo Power (+5V)

GND Ground
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BLOCK DIAGRAM

— —«—0 Voo
Agc a e Ha —«—o0 GND
A -
70— Al MEMORY CELL .
Ao 221128 ARRAY 6
A110— AN 512x32x16
Nfra— g=lige (262144)
A130 < ©
— == 32.---
11010 o
° g B SENSE AMP.
e z ng COLUMN ADDRESS
, © <] DECODER
o— v 3
o 2 % COLUMN ADDRESS
© < flx REGISTER
11080 o8y
- W
o O
A0 A1 A2A3 AGA10
RIW
OE
CEo—dil > CE
OPERATION MODE
OPERATION MODE [43 [e]3 RIW 1/01~1/08 POWER
Read L L H Dout lopo
Write L * L Din lppo
Output Deselect L H H High-Z lpoo
Standby H * * High-Z lobs
*: Hor L
ABSOLUTE MAXIMUM RATINGS
symsoL | - - ITEM RATING UNIT
Voo Power Supply Voltage -0.3~7.0 \
Vin Input Voltage -0.3*~7.0 \
Vio input and Output Voltage -0.5*~Vpp +0.5 \
Po Power Dissipation 1.0/0.8/0.6** w
Tsolder Soldering Temperature 26010 °C-sec
Tstrg Storage Temperature -55~150 °C
Topr Operating Temperature 0~70 °C
* : =3.0V at pulse width 50ns

** : 0.6inch 1.0W, 0.3inch 0.8 W, 0.45inch 0.6 W
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D.C. RECOMMENDED_OPERATING CONDITIONS

SYMBOL PARAMETER MIN. TYP. MAX. UNIT
Vop Power Supply Voltage 45 5.0 5.5

Vi Input High Voltage 2.2 - Vpp +0.3 v
Vi Input Low Voltage -0.3* - 0.8

VpH Data Retention Supply Voltage 2.0 - 5.5

*: —=3.0Vatpulse width 50 ns
D.C. and OPERATING CHARACTERISTICS (Ta=0~70°C, Vpp=5V +10 %)

SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX. UNIT
i Input Leakage Current ViN=0~Vpp - - 1.0 pA
lox Output High Current VoH = 2.4V -1.0 - - mA
lot Output Low Current VoL = 0.4V 4.0 - - mA

CE=Viyor RIW =V, E=V
Lo Output Leakage Current " i or OF =V - - +1.0 A
Vour = 0~ Vpp
CE=V teycle =148 - 10 -
| R/IW = Viy
boot Other Input = Vi / V. t";\‘; - | - - 70 mA
lour = 0mA in. cycle
Operating Current CE=0.2Vv tycle = 1 45 - 5 -
R/W = Vpp ~ 0.2V
16002 Other Input teycle = mA
=Vop - 0.2V/0.2V|  Min. cycle - - 60
lour = 0 mA
Ipps1 TE=Vy - - 3 mA
Standby Current CE- Vpp-0.2, Vpp = 2.0V~5.5V,
lops2 Ta =0~70°C - 2 100 HA
CAPACITANCE (Ta=25°C, f=1MHz)
SYMBOL PARAMETER TEST CONDITION MAX. UNIT
Cin Input Capacitance Vin=GND 10 E
Cour Output Capacitance Vouyr =GND 10 P

Note : This parameter periodically sampled is not 100 % tested.
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A.C. CHARACTERISTICS (Ta=0~70°C, Vpp=5V+10 %)

Read Cycle
TC552578PL/ BFL/BSPL | TC552578PL/BFL/BSPL
SYMBOL PARAMETER /BFTL/BTRL-85 /BFTL/BTRL-10 | yniT
MIN. MAX. MIN. MAX.
tre Read Cycle Time 85 - 100 -
tacc Address Access Time - 85 - 100
tco TE 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 - S -
too 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 | TC552578PL/BFL/BSPL
SYMBOL PARAMETER /BFTL/BTRL- 85 /BFTL/BTRL-10 | yniT
MIN. MAX. MIN. MAX.
twe Write Cycle Time 85 - 100 -
twe Write Pulse Width 60 - 70 -
tew Chip Selection to End of Write 65 - 90 -
tas Address Set up Time 0 - 0 -
twr” Write Recovery Time S - 5 - ns
toow R/W to Output in High-Z - 30 - 50
toew R/W to Output in Low-Z 5 - 5 -
tos Data Set up Time 40 - 40 -
toH Data Hold Time 0 - 0 -

A.C. Test Conditions

Output Load : 100 pF+1TTL Gate
Input Pulse Level : 06V,24V

Timing Measurement : 0.8V, 2.2V
Reference Level 08V, 22V

tr, tr 5ns
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TIMING WAVEFORMS
Read Cycle (1)

-
ADDRESSES ><>«

N
tacc ton
. teo

(= 0000

OUTPUT DATA VALID

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

; twe
1

-\

ADDRESSES )&
£

tas . twr
| twe
RW Y
1 tCW

tos
B N
D >< DATA IN STABLE x:
X £
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Write Cycle 2 4) (CE Controlled Write)

twe

ADDRESSES

RW

Dout
| tos L tou

D >i DATA IN STABLE k

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

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

(3) Assuming that CE High transition occurs coincident with or prior to R / W High
transition, Outputs remain a high impedance state.

(4) Assuming that OE is High for Write Cycle, Outputs are in high impedance
state during this period.
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DATA RETENTION CHARACTERISTICS (Ta=0~70 °C)

SYmMsoL PARAMETER MIN. TYP. MAX. UNIT
Vpu Data Retention Supply Voltage 2.0 - 5.5 v
Standby Supply Vpu=3.0V = - 50
loos2 A
Current Vpy=5.5V - - 100
Chip Deselection to Data Retention
teor 0 - -
Mode . S
tr Recovery Time tRC (1) - el

Note (1) : Read Cycle Time.

CE Controlled Data Retention Mode

V,
oo \ DATA RETENTION MODE
45V — == e A e ———————
(2)
ViR ==~ \
CE
Voo - 0.2V
tcor oo tr
GND

Note (2) : If the Viyg of CE is 2.2V in opertion, Ipps; current flows during the period that
the Vpp voltage is going down from 4.5V to 24V
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OUTLINE DRAWINGS (D!P28 — P - 600)
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Weight : 4.43g (Typ.)
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QUTLINE DRAWINGS (SOP28 - P - 450)

foogppopoonnni—1 I
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0.995 rve 043101 et
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Weight : 0.79g (Typ.)
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OUTLINE DRAWINGS (DIP28 - P - 300B)

UNIT in mm
o)
28 15 i
= fo
ph ~
-] =&
# 2 7
~ Q
5}
1 14 ﬁ
35.4 max
34.9+0.2
0.95+0.1
~ m
s -1
i o]
| H -
() z (=]
| | H +
~ )
2 I
L 1.2+0.1 0.5+0.1 BI0.758)
0.94 Tvp

Weight : 2.04g (Typ.)
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OUTLINE DRAWINGS (TSOP28 - P)
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OUTLINE DRAWINGS (TSOP28-P - A)

28§
i5
|

UNIT in mm

0.08

8.2MAX
7.940.1

11.810.2
13.410.2

1.030.1 0.1+0.05

0.3757YP
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32,768 WORDS x 8 BIT STATIC RAM PRELIMINARY

DESCRIPTION

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

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

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

FEATURES
@ Low Power Dissipation ® Access Time
27.5mW/MHz (Typ.) Operating : TC55257BPUBFL/ | TC55257BPUBFU/
e Standby Current : 2xA (MAX.) at Ta=25°C BSPL/BFTL/BTRL - 85L | BSPL/BFTL/BTRL - 10L
¢ 5V Single Power Supply Access Time (max.) 85ns 100 ns
® Power Down Feature : CE Chip Enable Access
® Data retention Supply Voltage : 2.0~55V | Time (max.) 85ns 100ns
¢ Directly TTL Compatible Output Enable Time 4
: All Inputs and Outputs (max.) i 30ns
® Package TC55257BPL : DIP28-P-600
TC55257BFL : SOP28-P-450
TC55257BSPL  : DIP28-P-300B
TC55257BFTL : TSOP28-P
TC55257BTRL : TSOP28-P-A
PIN CONNECTION (TOP VIEW)
o 28 PIN DIP & SOP o 28 PIN TSOP
( forward type) (reverse type)
ia 1 1 14

(] 28 28 15

PIN NAME
AO~A14 | Address Inputs PNNO. [1f2]3]as[e]7]8[9w[ni]2]13]s
Ré_ew giatg:tv:::eb'c::trzilnpm PIN NAME [OE [A11] Ag | Ag [A13[RW]|Vop|Ara|A12| A7 [ As [ As | Aq | A3
rad ChipEnablelnpuf PINNO, |15]|16|17)118 | 19120 |21 22|23 |24 |25|26 |27 |28
T701~1708 | Oata inpot/ Gutput PIN NAME| A; [ A, | Ag |V01]02|703|GND| 104 [1/05 (706 107 |08 TE |Are
Voo Power{+5V)
GND Ground
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TC55257BPL/BFL/BSPL/BFTL/BTRL—85L, —10L

BLOCK DIAGRAM

MEMORY CEL,..

ARRAY 16

512x32x16
(262144)

v 32 ce-—

SENSE AMP.

«—o0 Voo
~«—o0 GNO

COLUMN ADDRESS
DECODER

R
(OLURAgN ADRDRESS =1
IRINIRIRAND

Asg ;5: @
A6S SHW & [ «
A x; o= w
Ao SHa 2 (188
A110 3\7 qv
A120 S‘é‘ 33
a13 2= 1] <]
Al4 -2
11010 2 n
sy [
=R
¢ S
o v o
o
o RS 5
o 3|z
11080 oz
]
v O
R/W°‘[:D—
=00,
TE IS
CEo {>

Ce

OPERATION MODE

OPERATION MODE [<3 OF R/IW 1/01~1/08 POWER

Read L L H Dour lopo
Write L * L Din lboo
Output Deselect L H H High-Z lpoo
Standby H * * High-Z loos

*; HorL

ABSOLUTE MAXIMUM RATINGS

SYMBOL ITEM RATING UNIT
Voo Power Supply Voltage -03~7.0 v
Vin Input Voltage -0.3*~7.0 v
Vio Input and Output Voltage ~0.5*~Vpp+0.5- v
Po Power Dissipation 1.0/0.8/0.6** w
Tsolder Soldering Temperature 26010 °C-sec
Tstrg Storage Temperature -55~150 °C
Topr Operating Temperature 0~70 °C

*: —3.0V at pulse width 50 ns
** : 0.6inch 1.0W, 0.3inch 0.8 W, 0.45inch 0.6 W

B-14




TC55257BPL/BFL/BSPL/BFTL/BTRL—85L, —10L

D.C. RECOMMENDED OPERATING CONDITIONS

SYMBOL PARAMETER MIN. MIN. MIN. UNIT
Voo Power Supply Voltage 45 5.0 5.5
Vi Input High Voltage 2.2 - Vpp +0.3 v
Vi Input Low Voltage ~-0.3* - 0.8
VoK Data Retention Supply Voltage 2.0 - 5.5
* : ~3.0Vatpulse width 50 ns
D.C. and OPERATING CHARACTERISTICS (Ta=0~70°C, Vpp=5V 10 %)
SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX. UNIT
e Input Leakage Current Vin=0~Vpp - - *1.0 pA
low Output High Current Vou = 24V -1.0 - - mA
loy Qutput Low Current VoL = 0.4V 4.0 - - mA
TE=V RIW =V OE=V,

Lo Output Leakage Current I or wor " - - 1.0 pA
Vour = 0 ~Vop
CE=Vy teycle=1 48 - 10 -

| R/IW = Vi A

poot Other Input = Vi / Vi, t‘yh‘/'l" I - - 70 m
lour = 0 MA in. cycle
Operating Current CE=02V teycle = 1 48 - 5 -
RW = Vpp - 0.2V
loboz Other Input teycle = mA
=Vpp - 0.2V/0.2V|  Min. cyde - - |
lour = 0mA
lpps1 | Standby Current TE=Viy - - 3 mA
CE =Vpp - 0.2 =0~70° - -
lops2 Standby Current oo - 0 Ta=0~70% 30 )
Vpp = 2.0V~5.5V Ta=25°C - - 2 uA
CAPACITANCE (Ta=25°C, f=1MHz)

SYMBOL PARAMETER TEST CONDITION MAX. UNIT
Cin Input Capacitance Vin=GND 10 r
Cour Output Capacitance Vour=GND 10 P
Note : This parameter periodically sampled is not 100 % tested.




TC55257BPL/BFL/BSPL/BFTL/BTRL—85L, —10L

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

Read Cycle
TC552578PL/BFL/BSPL | TC55257BPL/BFL/BSPL
SYMBOL PARAMETER /BFTL/BTRL- 85L /BFTL/BTRL-10L | yniT
“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 10 - 10 - s
toee Output Enable to Output in Low-Z H - 5 -
top Chip Enable (CE) to Output in High-Z - 30 - 50
tobo Output Enable to Output in High-Z - 30 - 40
toH Output Data Hold Time 10 - 10 -
Write Cycle
TC552578PL/BFL/BSPL | TC552578PL/BFL/BSPL
SYMBOL PARAMETER /BFTL/BTRL- 85L /BETL/BTRL-10L | yniT
MIN. MAX. MIN. MAX,
twe Write Cycle Time 85 - 100 -
twe Write Pulse Width 60 - 70 -
tew Chip Selection to End of Write 65 - 90 -
tas Address Set up 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 S - 5 -
tos Data Set up Time ' 40 - 40 -
ton Data Hold Time 0 - 0 -

A.C. Test Conditions

Output Load : 100 pF+1TTL Gate
Input Pulse Level ¢ 06V, 24V

Timing Measurement : 0.8V, 2.2V
Reference Level : 08V, 22V

tr, tr : bns




TC55257BPL/BFL/BSPL/BFTL/BTRL—85L, —10L

TIMING WAVEFORMS
Read Cycle )

-+
ADDRESSES yk

¢

too l |
1 |

tooo
i >
OUTPUT DATA VALID

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

1 twe

ADDRESSES
tas
| twe
#
RIW Y
L

| toew

2

tos |

Din >$: DATA IN STABLE ‘l?{
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TC55257BPL/BFL/BSPL/BFTL/BTRL—85L, —10L

Write Cycle 2 4) (CE Controlled Write)

twc

ADDRESSES

R'W

Dour

1 tps ton

D >i DATA IN STABLE "P<'

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

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

(8) Assuming that CE High transition occurs coincident with or prior to R / W High
transition, Outputs remain a high impedance state.

(4) Assuming that OF is High for Write Cycle, Outputs are in high impedance
state during this period.

B-18



TC55257BPL/BFL/BSPL/BFTL/BTRL—85L, —10L

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

SYMBOL PARAMETER MIN. TYP. MAX. UNIT
VpH Data Retention Supply Voltage 2.0 - 5.5 \
Standby Supply Vpu=3.0V - - 20
lops2 pA
Current Vpy=5.5V - - 30
Chip Deselection to Data Retention
tcor M 0 - -
ode “S
tr Recovery Time tre (1) - i
Note (1) : Read Cycle Time.
CE_Controlled Data Retention Mode
V
bo \ DATA RETENTION MODE
LEY = A, e ————
(2)
Vigy == —— \
G Vi 0.2V
pp-0.
tcor e ®
GND

Note (2) : If the Viy of CE is 2.2V in opertion, Ipps; current flows during the period that
the Vpp voltage is going down from 4.5V to 24V
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TC55257BPL/BFL/BSPL/BFTL/BTRL—85L, —10L

OUTLINE DRAWINGS (DIP28 - P - 600)

UNIT in mm

28 15

l nne B e TN snm T sne TR e TN s 06 s T o O o Y Y e B e T s O s

A
14.0+0.2

| WU M g SN Ry S Ry Wi g S G S [ N R S R SR R WA gy RS gy S |

1 14

37.5 max
37.0+0.2
~N
3 m
<} :
I -
| I St dje
1 U W F3 (=]
A T
- jun
g ™
1.99 e 14£0.1 0.5+0.1

Weight : 4.43g (TYP.)
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TC55257BPL/BFL/BSPL/BFTL/BTRL—85L, —10L

OUTLINE_DRAWINGS (SOP28 - P - 450)

Unit in mm

foppopponoppnl e

N\ 4
*0,
11.8+0.3

[11.43]
{450 mil)

Eﬁﬁn il
0.995 e 0.43+0.1 B{0.258)

19.0 max

‘. 18.540.2

+
2.7 max
0.15 %%

g
+1
S 1 lroxo2

Weight : 0.79g (TYP.)
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TC55257BPL/BFL/BSPL/BFTL/BTRL—85L, —10L

OUTLINE DRAWINGS (DIP28 - P ~ 3008B)

UNIT in mm
th
28 15 &
S T
e 38
m ~ Wy
2 8
o
1 14 ﬁ
35.4 max
34.9+0.2
0.95+0.1 o
s__ s
! Fowl  ow
| [ ©F  Sim
| i) o
A Tk
A 0
2 ™
L 12401 “0'5‘30'1—5!23]
0.54 e —

Weight : 2.04g (TYP.)
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TC55257BPL/BFL/BSPL/BFTL/BTRL—85L, —10L

OUTLINE DRAWINGS (TSOP28 - P)

UNIT in mm

TENTATIVE

0.08

8.2MAX
7.940.1

15 o
11.840.2 | £ 1.0£0.1 0.1£0.05
13.440.2 S 1.2MAX
=
5
2
N
-,
o

5
?K
%\U
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TC55257BPL/BFL/BSPL/BFTL/BTRL—85L, —10L

OUTLINE DRAWINGS (TSOP28~P-A)

UNIT in mm

z TENTATIVE
o
28
s B
‘ HE d
: «© '\.
o
15
14 o
| 11.840.2 I - E 1.0£0.1 0.1%0.05
13.440.2 5 1.2MAX
S
-8
g%
W
A
o

Py
>
=
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32,768 WORDS x 8 BIT STATIC RAM PRELIMINARY

DESCRIPTION

The TC55257BPI is 262,144 bit static ramdom access memory organized as 32,768 words by 8 bits
using CMOS technology, and operated from a single 5V supply. Advanced circuit techniques provide
both high speed and low power features with an operating current of 5mA/MHz (Typ.) and maximum
access time of 100ns. When CE is a logical high, the device is placed in low power standby mode in
which standby current is 24A at room temperature.

The TC55257BPIl has two control inputs. Chip enable (CE) allows for device selection and data
retention control, and an output enable input (OE) provides fast memory access. Thus the
TC55257BPI is suitable for use in various microprocessor application systems where high speed, low
power, and battery back up are required. And TC55257BPI guarantees —40 ~ 85°C operating
temperature so TC55257BPI is suitable for use in wide operating temperature system.

The TC55257BPI is offered in both a standard dual-in-line 28pin plastic package (0.6/0.3 inch width)
and small-out-line plastic flat package.

FEATURES
e Low Power Dissipation e Access Time
27.5mW /MHz (Typ.) Operating TC552578P1- 10U
e Standby Current TCS52578FI-10L
24A at Ta = 25°C (Max.) : : JC3525785P1 10
TC55257BPI-10L/BFI-10L/BSPI.10L | Access Time (max) 100ns
e 5V Single Power Supply Chip Enable Access Time {max.) 100ns
e Power Down Feature : CE Output Enabie Time (Max.) 50ns
e Data retention Supply Voltage : ¢ Directly TTL Compatible: All Inputs and Qutputs
2.0V ~ 5.5V o Package : TC55257BPI : DIP28 —P -600
¢ Wide Temperature Operating : TC55257BSPI . DIP28 -P—-300B
—-40 ~ 85°C TC55257BF1 : SOP28-P-450
PIN CONNECTION (TOP VIEW) BLOCK DIAGRAM
1 LE
2 A
3 :gc = Qe e
4 a79 = 125 7] memorvcew
5 A8Q 821188 |~ ARRAY
6 Ao gg gg o $12x32x 16
; :{§ﬁ 1 4 - (262148) -
9 A18C = .
== == 32 ----T
1701 o g A SENSE AMP.
‘ p § COLUMN A00RESS
s S
<l g
PIN NAMES 1108 [~} g;
AO~A14 | Address Inputs vt
RW Read/Write Control input
OF Output Enable input 01 23 410
CE Chip Enable Input

1/01~1/08 | Data Input/Output
Voo Power ( +5V) W"‘L__ID—————‘
GND Ground —_

e S
CEo & [«

B-25




TC55257BPI—10L
TC55257BFI—10L
TC55257BSPI—10L

OPERATION MODE

OPERATION MODE [« Ot RW /01~1/08 POWER
Read L L H Dour lopo
Write L * L Dy lopo
Output Deselect L H H High-Z looo
Standby H * * High-Z Iops
* HorL
ABSOLUTE MAXIMUM RATINGS
SYMBOL ITEM RATING UNIT
Voo Power Supply Voltage -0.3~7.0 v
Vin input Voltage -0.3*~7.0 v
Vio Input and Output Voltage ~0.5*~Vpp + 0.5 v
Po Power Dissipation 1.0/0.8/0.6** w
Tsolder Soldering Temperature 260-10 °C-sec
Tstrg Storage Temperature -55~150 °C
Topr Operating Temperature -40~85 °C
*) —3.0V at pulse width 50ns
**) 0.6inch 1.0W, 0.3inch 0.8W, 0.45inch 0.6W
D.C. RECOMMENDED OPERATING CONDITIONS
SYMBOL PARAMETER MIN. TYP. | MAX. UNIT
Voo Power Supply Voltage 4.5 5.0 5.5 \
Viu Input High Voltage 2.4 - Vpp +0.3 v
Vi Input Low Voltage ~-0.3* - 0.6 A
Vo Data Retention Supply Voitage 2.0 - 5.5 v

*) —=3.0V at pulse width 50ns
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TC55257BP1—10L
TC55257BFI—10L
TC55257BSPI—10L

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

SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX. UNl‘i’
iy Input Leakage Current Vin=0~Vpp - - 1.0 pA
lok Output High Current Vou = 2.4V -1.0 - - mA
loL Output Low Current VoL = 0.4V 4.0 - - mA

CE = Viy or W =V or OE=V
lio Output Leakage Current =T L H - - £1.0 pA
Vour = 0~ Vpp
CE =V teycle = 145 - 10 -
| RW = Viy N
= m.
000! Other Input = Vi /V)_ tc);;:e ' - - 70
lour = OmA in. cycle
Operating Current =02V teycle = 148 - 5 -
RW = Vpp - 0.2V
o002 Other Input teycle = mA
= Vpp - 0.2V/0.2V Min. cycle - - 50
loyt = OmA
Ipos1 Standby Current TE=Vu - - 3 mA
Ta= -40~85°C
CE = Vpp - 0.2V - - 50
lpps2 Standby Current v 2.0V~5.5V wA
bp = &5NTS. Ta=25°C - - 2
CAPACITANCE (Ta=25°C, f=1MH2)
SYMBOL PARAMETER TEST CONDITION MAX. UNIT
N Input Capacitance ViN=GND 10 pF
Cout Qutput Capacitance Voutr=GND 10 pf

Note: This parameter periodically sampled is not 100% tested.
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TC55257BPI—10L
TC55257BFI—10L

TC55257BSPI—-10L

A.C. CHARACTERISTICS (Ta= -40~85°C, Vpp =5V 10%)

READ CYCLE
TC552578PI-10L
SYMBOL PARAMETER TCS52578R110L UNIT
TC55257BSPI-10L
MIN, MAX.
tre Read Cycle Time 100 -
tacc Address Access Time - 100
tco TE Access Time - 100
toe Output Enable to Output in Valid - 50
tcoe Chip Enable (CE) to Output in Low 5 - ns
toee Output Enable to Output in Low-Z 0 -
too Chip Enable (CE) to Output in High-Z - 50
to0o Output Enable to Qutput in High-2 - 40
toH Output Data Hold Time 10 -
WRITE CYCLE
TCS552578PI-10L
TC552578FI-10L
SYMBOL PARAMETER TC5525785PI-10L UNIT
MIN. MAX.
twe Write Cycle Time 100 -
twp Write Pulse Width 70 -
tew Chip Selection to End of Write 90 -
tas ‘| AddressSetup Time 0 -
twR Write Recovery Time - ns
toow R/W to Output High-Z - 50
toew R/W to Qutput Low-2 0 -
tos Data Setup Time 40 -
toM Data Hold Time [¢] -

A.C.TEST CONDITIONS

: 100pF +1TTL Gate

Output Load

Input Pulse Level 0.4V, 2.6V
Timing Measurement : 0.6V, 24V
Reference Level 0.8V,2.2V
tr, tf : &ns
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TC55257BPI—10L
TC55257BFI—10L
TC55257BSPI—10L

TIMING WAVEFROMS
READ CYCLE (1)

ADDRESSES >§: :g:
tacc &_1

OUTPUT DATA VALID

UNKNOWN

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

Lz
ADDRESSES X
',
tas - twr '
1 twp
b d
RW Y

tow

| toew

-+

tps ton

Om >E’ DATA IN STABLE *SC
r Y #
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TC55257BP1—-10L
TC55257BFI—-10L
TC55257BSPI—10L

WRITE CYCLE 2 4) (CE Controlled Write)

I twe

N
ADDRESSES x\-
tas twr
WP

tew

Doyt

toH

Dy >< DATA IN STABLE *5(
X )

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

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

3. Assuming that CE High transition occurs coincident with or prior to R/W High transition,
Outputs remain a high impedance state.

4.Assuming that OE is High for Write Cycle, Outputs are in high impedance state
during this period.
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TC55257BPI—10L
TC55257BFI—10L
TC55257BSPI—10L

DATA RETENTION CHARACTERISTICS (Ta= -40~85°C)

SYMBOL PARAMETER MIN. TYP. MAX. UNIT
Vou Data Retention Supply Voltage 2.0 - 5.5 \"
. Standby Supply Vo =3.0V - - 30
lops2 #A
Current Vpu =5.5V - - S0
Chip Deselection to Data Retention
tcor 0 - -
Mode uS
R Recovery Time tre(1) - e
Note (1): Read Cycle Time.
CE Controlled Data Retention Mode
\Y
oo \ DATA RETENTON MODE
8.5V = = - M
)
Vg ===, \
CE
Vpo-0.2V
1cor
GND

Note(2) :If the Vi of CE is 2.4V in opertion, Ipps; current flows during the period that
the Vpp voltage is going down from 4.5V to 2.6V
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TC55257BP1—10L
TC55257BFI—10L
TC55257BSPI—10L

QUTLINE DRAWINGS (DIP28 ~ P ~600)

UNIT in mm

28 15

o O s T O e O e T YO e T e O e B e B s B B e e

A\
14.0+0.2
15.24

| S e g Sy B g U [ S R SN R U g G g WU gy e g G gy e Jy S )

1 14
37.5 max
37.6+0.2
N ™
S !
I U
2 o
| uy St dim
" " z ©
‘ 1| U H -
s n
‘g ]
1.99 Tve 1.4+0.1 0.50.1 075

Weight : 4.43g (TYP.)
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TC55257BPI—10L
TC55257BFI—10L
TC55257BSPI—-10L

OUTLINE DRAWINGS (SOP28 - P - 450)

fpppnppoooopni

N4
8.8+0.2
11.8+0.3

10

rogogoogoaaen |

0.995 v 043+ O.1m
——— 0.25
15.0 max

| s

( 18.5+£0.2

4

2.7 max

+0.4
-0.05

0.1

Weight : 0.79g (TYP.)
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TC55257BPI—10L
TC55257BFI—10L
TC55257BSPI—-10L

OUTLINE DRAWINGS (DIP28 ~P ~3008)

UNIT in mm
h
28 15 |
1o
[>] -~
g 2
m i
a g
1 14 ﬁ.
35.4 max
34.9+0.2
0.95+0.1
~ m
S c
+173
! o @
| 1=y = <im
A I z o
| i Il 3 +l
— m
n )
=]

0941

Weight : 2.04g (TYP.)
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131,072 WORDS x 8 BIT STATIC RAM

DESCRIPTION

The TC551001PL/FL is 1,048,576 bits static random access memory organized as 131,072 words by 8
bits using CMOS technology, and operated a single 5V power supply. Advanced circuit techniques
provide both high speed and low power features with an operating current of 5mA /MHz (Typ.) and
minimum cycle time of 85/100ns. When CTEI is a logical high, or CE2 is low, the device is placed in
low power standby mode in which standby current is 2 xA typically, The TC551001PL/FL has three
control inputs. Chip enable inputs (CEI,CE2) allow for device selection and data retention control,
and an output enable input (OE) provides fast memory access. Thus the TC551001PL/FL is suitable
for use in various microprocessor application system where high speed, low power, and battery back up
are required.

The TC551001PL/FL is offered in both a dual-in-line 32 pin standard plastic package and small-
out line plastic flat package.

FEATURES
® Low Power Dissipation ® Access Time

: 27.5mW/MHz (Typ.) TC551001 TCS51001
e Standby Current : 100 xA (Max.) PL/FL-85 PL/FL-10
® 5V Single Power Supply Access Time (max.) 85ns 100 ns
¢ Power Down Feature : CEL, CE2 CET Access Time (max.) 85 ns 100 ns
® Data retention Supply Voltage : 2.0 ~5.5V CE2 Access Time (max.) 85ns 100 ns
® Directly TTL Compatible [BE Access Time (max.) 45 ng 50 ns

: All Inputs and Outputs

® Package : TC551001PL : DIP32-P-600
TC551001FL : SOP32.P-525

PIN CONNECTION (TOP VIEW) BLOCK DIAGRAM

Nne. O WAV CE

a2 Dats f

A1al] 3 (] ce2 rirmin ~—o Voo

Al 4 A50© M bl ° —0

A§ 5 32’}’; A  ||z=i|x MEMORY CELL GNO
o cwlla

A6 6 0 as aizo—ozlloxils ARRAY

AsC] 7 D A9 ﬁﬁ 3 s 512x64x32

asl 8 B an Alse—8 B3 (1048576)

Azl 9 0 oF Al6e

1 |

A2 0 a0
Al DeEr o1 [ SENSE AMP.
AQ 1708 3| 1L [eoromn ADORESS
ol D107 g « DECODER
1102 D106 ' 5% ° |
1103 D1/0s 35|« 3| [COLUMN ADORESS
o w R TER
GND H 1704 1108 oz — —
v O LUMN ADDRESS
PIN NAMES o BUFFER
AO~A16 | Address Inputs ADA1A2A3ABAIAI0ANT
R/W Read /Write Control Input
[eJ3 Output Enable input
CET,CE2 | Chip Enable input e %
1/01~1/08 | Data Input/Output R/ W, —DJ
Vop Power (+5V) Fiil
1 e
GND Ground CE2 E [ C cE
N.C. No Connection
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TC551001PL—85/PL—-10
TC551001FL—85/FL—10

OPERATION MODE

OPERATION MODE [} CE2 OF RW 17101 ~1/08 POWER
Read L H L H Dour looo
Write L H . L Div looo
Output Deselect L H H H High-Z lopo

H * * . High-2 [
Standby 2 208
. L - . High-Z lops
*: HorL
ABSOLUTE MAXIMUM RATINGS

SYMBOL ITEM RATING UNIT
Voo Power Supply Voltage ~03~7.0 v
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
Tsolder Soldering Temperature 260-10 *C-sec
Tstrg. Storage Temperature -55~150 *C
Topr. Operating Temperature 0~70 *C

* : —~8.0V at pulse width 50 ns MAX, ** : SOP

D.C. RECOMMENDED OPERATING CONDITIONS.

SYMBOL PARAMETER MIN. TYP. MAX, UNIT
Voo Power Supply Voltage 4.5 $.0 5.5
Vin Input High Voltage 2.2 - Vpp + 0.3 v
Vi Input Low Voltage -03 - 0.8
Vpu Data Retention Supply Voitage 2.0 - 5.5
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TC551001PL—85/PL—10
TC551001FL—85/FL—10

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

SYM8OL PARAMETER TEST CONDITION MIN. TYP. | MAX. | UNIT
Iy Input Leakage Current Vin= 0~ Vpp - - *1.0 uA
low Output High Current Vou = 2.4V -1.0 - - mA
loL Output Low Current Vo_ = 0.4V 4.0 - - mA

Tiav CE2 = V)  or R/IW = Vy_or
o Output Leakage Current = Viw or = =V - - *1.0 A

OF = Vi, Vour = 0~ Vpp
TET = V), and CE2 = Vi and R/W = Vi,
loyr = 0mA

! - - 80 mA
ocor Other Inputs = Viu/ V)
« Min. cycie
Operating Current Leycle » Min. cyc
TET = 0.2V and CE2 = Vpp~-0.2V
RIW = Vpp=0.2V, | 0OmA
‘o002 0o=0.2V. lour = - - | 70 | ma
Other inputs = Vpp=0.2V/0.2V
teycle = Min. cycie
loos) TET = Viw or CE2 = V). - - 3 mA
Standby Current TET = Vpp=-0.2V or CE2 = 0.2V
15052 = oo - 2 | w0 | ua

Vpp = 2.0V~55V, Ta=0~70°C

Note : (1) In standby mode with CEI Z Vpp-0.2V, these specification limits are
guaranteed under the condition of CE2 & Vpp-0.2V or CE2 = 0.2V,

CAPACITANCE (Ta = 25°C, f = 1 MHz)

SYMBOL PARAMETER TEST CONDITION MAX. UNIT
[« Input Capacitance Viny = GND 10 :
Cour Output Capacitance Vour = GND 10 P

Note : This parameter periodically sampled is not 100 % tested.
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TC551001FL—

85/FL—10

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

Read Cycle
TCS51001PL-85 TC551001PL-10
SYMBOL PARAMETER TC551001FL-85 TC551001FL-10 UNIT
MIN. MAX, MIN. MAX.
tre Read Cycle Time 85 - 100 -
tacc Address Access Time - 85 - 100
tcor CET Access Time - 85 - 100
tco2 CE2 Access Time - 85 - 100
tor Output Enable to Output in Valid - 45 - 50 ne
tcoe Chip Enable (CET, CE2) to Output in Low-Z 10 - 10 -
toEE Output Enable to Output in Low-Z - 0 -
too Chip Enable (TET, CE2) to Outputin High-Z - 30 - 35
tono Output Enable to Output in High-Z - 30 - 35
tom Output Data Hold Time 10 - 10 -
Write Cyele
TC551001PL-85 TC551001PL-10
SYMBOL PARAMETER TC551001FL-85 TC551001FL-10 UNIT
MIN. MAX. MIN. MAX,
twe Write Cycle Time 85 - 100 -
twp Write Pulse Width 60 - 60 -
tew Chip Selection to End of Write 75 - 80 -
tas Address Setup Time 0 - 0 -
twr Write Recovery Time 0 - 0 - n
toow R/W to Output in High-Z - 30 - 35
toew R/W to Outputin Low-Z 0 - 0 -
tos Data Set up Time 35 - 40 -
toH Data Hold Time 0 - 0 -
A.C.TEST CONDITIONS

Output Load : 100 pF+1TTL Gate

Input Pulse Level : 06V, 24V

Timing Measurement VIN : 08V, 2.2V

Reference Level Vour: 08V, 22V

tntr : Sns
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TIMING WAVEFROMS

Read Cycle (1)

ADDRESSES }{ X
ACC | H

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

ADDRESSES :X N
tas

, toow toew

Y8 D5 0

1ps toH

a——

O X DATA IN STABLE K
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WRITE CYCLE 2 (4) (CET Controlled Write)

ADDRESSES

twe

X

tas

vw i,

tos o

L
X DATA IN STABLE,K

WRITE CYCLE 3 (4) (CE2 Controlled Write)

ADDRESSES :X

tag

Iwr |

Dz

%

toH

. AL
X DATA IN STABLE’K
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Note : (1) R/W is High for Read Cycle.

(2) Assuming that CEI Low transition or CE2 High transition occurs coincident
with or after R/W Low transition, Outputs remain in a high impedance state.

(3) Assuming that CEI High transition or CE2 Low transition occurs coincident
with or prior to R/W High transition, outputs remain in a high impedance
state.

(4) Assuming that OE is High for Write Cycle, Outputs are in high impedance
state during this period.

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

SYMBOL PARAMETER MIN. TYP. MAX., UNIT

VoH Data Retention Supply Voltage 2.0 - 5.5 v
Vpo = 3.0V - - 50

lpos2 Standby Current HA
Vop = 5.5V - - 100

tcor Chip Deselection to Data Retention Mode 0 - - ns

R Recovery Time 5 - - m$

CET Controlled Data Retention Mode (1)

Vop
Voo _———\ DATA RETENTION MODE |
45V == ———— —— e A = - —— ——— e e e oo o N o e -
) (&3]
Vi == \ /
Vpp- 0.2V
TET / tcpr ta

GND
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CE2 Controlled Data Retention Mode (3)

Voo

Voo

DATA RETENTION MODE /_——

A5V o= o o o am i e e e o - ————— - o e = o o - ——— o

Vin

Vy =

GND
Note : (1) In TEI controlled data retention mode, minimum standby current mode is
achieved under the condition of CE2 S 0.2V or CE2 2 Vpp ~ 0.2V,

(2) If the Viy of CEI 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 CE2 controlled data retention mode, minimum standby current mode is
achieved under the condition of CE2 = 0.2V.
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OQUTLINE DRAWING (DIP32 - P - 600)

Unit in mm

32 17

e T e N e U e B e B e s O e B e B e B e B e B e O s O s O s}

-~
0~15°

XS
140202
(i5.29]

P i o g o gy g vy g ey e e e e R e e i = R
1 16

J 0,25:#”’s

42.5 max

42.0%0.2

P

|
.54 0.2
4.5+0.3

0.51 M| 3

1.95 1.4+0.1

il 0.5:0.1m

Weight : 4.53g (Typ.)
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OQOUTLINE DRAWING (SOP32 - P - 525)

Unit in mm

DRBAAAAAAARRAARE

A =4
10.7+0.2
14.13403

EHH“HH EEELELT:

0.7751ve

0.3%0.1 r:m

1.27

21.7 max_
20.6+0.2
| | s
I -
,,,,,,,,,,,,,,,,, S & 23
- b
f; 5
2 0.8+0.2
S

Weight : 1.10g (Typ.)
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131,072 WORDS x 8 BIT STATIC RAM

DESCRIPTION

The TC551001PL/FL is 1,048,576 bits static random access memory organized as 131,072 words by 8
bits using CMOS technology, and operated a single 5V power supply. Advanced circuit techniques
provide both high speed and low power features with an operating current of 5mA/MHz (Typ.)and
minimum cycle time of 85/100ns. When CE1 is a logical high, or CE2 is low, the device is placed in
low power standby mode in which standby current is 2uA typically. The TC551001PL/FL has three
control inputs. Chip enable inputs (CEI,CE2) allow for device selection and data retention control,
and an output enable input (OE) provides fast memory access. Thus the TC551001PL/ FL is suitable
for use in various microprocessor application system where high speed, low power, and battery back up
are required.

The TC551001PL/FL is offered in both a dual-in-line 32 pin standard plastic package and small -
out-line plastic flat package.

FEATURES ® Access Time
fecinati TC551001 [ TCS51001
. Lo“./ Power Dissipation BUFL-B5L | PUFL-10L
: 27.5mW/MHz (Typ.) . Access Time (max.) 85ns 100ns
: g‘t]anst?byICl;’rrent s 4;1{\ at Ta=25°C(MAX) TET Access Time (max) 5 100ms
ingle Power Supply WY T
¢ Power Down Feature: CEL, CE2 %E AZZ:: ,;,":e((:::)) izm 100ns
¢ Data retention Supply Voltage: 2.0 ~5.5V . - o 50ns
o Directly TTL Compatible e Package: TC551001PL-L : DIP32-P-600
: All Inputs and Outputs TC551001FL-L : SOP32-P-525
PIN CONNECTION (TOP VIEW) BLOCK DIAGRAM
o/
Ne O 32 0 vop CE
At O 2 310 Ats f
ae g 3 30 0 ce2 PUPS e e T e ~—o Voo
a2 d a 29 O RAW A2 o B ~—o GND
A7 Os 28 3 A13 ABSIE ||zx||%, || MEMORYCELL
A8 O 6 2700 A8 Al2o—oz| |27 1122 ARRAY
As O 7 260 A9 NEE: ol[s8|] s12xsax32
A4 O 8 2500 An A1g § §; §; (1048576)
a3 0 240 OF Al6o
A2 0o 23 J A10
Al E 1 22 % TET 1o1 E SENSE AMP.
A0 12 210108
o1 0 13 B 1o 2 y [ fcotomn ABDDRESS
o214 1901/06 s <=l &
17030 15 18 31/05 o <8 |l z| [COLUMN ADDRESS
GND [ 16 171704 i REGISTER
1108 oz
2| JCOLUMN ADDRESS
PIN_NAMES - FFER
AO~A16 | Address Inputs *CE
RW Read/Write Control Input AQ A1 A2A3 ABAIAI0AT!
OF Output Enable Input
TE1,CE2 | Chip Enabie Input
101~/08 | Data Input/Output OF ={")
Voo Power ( + 5V) RAW @_
GND | Ground <3} ) cE
N.C. No Connection CE2 o—-Do——rL/
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OPERATION MODE

OPERATION MODE [<1] CE2 RW VO1~v08 | POWER
Read L H H Doyr looo
Write L H L Din looo
Output Deselect L H H High-Z Ipoo

H * - High-Z Ipps
Standby "
* L * ngh-Z Ipps
*Horl
ABSOLUTE MAXIMUM RATINGS

SYMBOL ITEM RATING UNIT
Voo Power Supply Voltage -03~7.0 \
Vin Input Voltage -03*~7.0 \
Vo Input and Output Voltage ~0.5~Vpp + 0.5 \
Po Power Dissipation 1.070.6** w
Tsolder Soldering Temperature 260-10 °C- sec
Tstrg. Storage Temperature -55~150 *C
Topr. Operating Temperature 0~70 *C

*: =3.0V at pulse width 50ns MAX. ** SOP
D.C. RECOMMENDED OPERATING CONDITIONS.
SYMBOL PARAMETER MIN. TYP. MAX. UNIT
Voo Power Supply Voltage 4.5 5.0 5.5
Vik Input High Voltage 2.2 - Vpp + 0.3 v
Vi Input Low Voltage -0.3 - 0.8
Vox Data Retention Supply Voltage 2.0 - 5.5
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D.C. and OPERATING CHARACTERISTICS (Ta=0~70°C, Vpp= 5V * 10%)

SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX. UNIT
e Input Leakage Current Viy = 0~Vpp - - +1.0 pA
low Output High Current Von = 2.4V -1.0 - - mA
oL Output Low Current VoL = 0.4V 4.0 - - mA

TET = Vi or CE2 = Vy or W = Vi or
o Qutput Leakage Current " v * - - 1.0 pA

OF = Vi, Vour = 0~ Voo

TET = v and CE2 = V) and RIW = Vi,
loyt = OmA

| - - 80 A
ooo Other Inouts = Vip/ Vi m
1 » Min. cycl
Operating Current cycle » MIT OVCE
TET = 0.2V and CE2 = Vpp=-0.2V
R/W = Vpp=-0.2V, | = OmA
lpoo2 oo out - - 70 mA
Other inputs = Vpp=0.2V/0.2V
teycle = Min. cycle
Iops1 CET = Vi or CE2 = Vy - - 3 mA
omea 1) Standby Current TET=Vpp-0.2V or CE2=0.2V |Ta=25°C - 2 4 A
DpDS2 Vpp = 2.0V~5.5V Taz0~70C| - - 30

Note : (1) In standby mode with CE1 Z Vpp—0.2V, these specification limits are guaranteed under
the condition of CE2 = Vpp-0.2V or CE2 = 0.2V,

CAPACITANCE (Ta = 25°C, f = 1MHz)

SYMBOL PARAMETER TEST CONDITION MAX. UNIT
Civ Input Capacitance Vin = GND 10 .
Cout Output Capacitance Vour = GND 10 P

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

B-47



TC551001PL—85L/PL—10L
TC551001FL—85L/FL—10L

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

Read Cycle
TCS51001PL-85L TC551001PL-10L
SYMBOL PARAMETER TC551001FL-85L TCS51001FL-10L UNIT
MIN, MAX. MIN, MAX,
tae Read Cycle Time 85 - 100 -
tace Address Access Time - 85 - 100
ot TEY Access Time - 85 - 100
tco2 CE2 Access Time - 85 - 100
tor Output Enable to Output in Valid - as _ 50 ns
tcoe Chip Enable (TET, CE2) to Output in Low-Z 10 - 10 -
toet Output Enable to Output in Low-Z 0 - 0 -
too Chip Enable (CET, CE2) to Outputin High-Z - 30 - 35
tooo Output Enable to Output in High-Z - 30 - 35
tou Output Data Hold Time 10 - 10 -
Write Cycle
TC551001PL-85L TCS51001PL-10L
SYMBOL PARAMETER TCS51001FL-85L TC551001FL-10L UNIT
MIN. MAX. MIN. MAX.
twe Write Cycle Time 85 - 100 -
twe Write Pulse Width 60 - 60 -
tew Chip Selection to End of Write 75 - 80 -
tas Address Setup Time 0 - 0 -
twr Write Recovery Time 0 - 0 - n
toow R/W to Output in High-Z - 30 - 35
0w R/W to Outputin Low-Z 0 - 0 -
tos Data Setup Time 35 - 40 -
toH Data Hold Time 0 - 0 -

A.C. TEST CONDITIONS

¢ Output Load

¢ InputPulse Level : 0.6V,24V
¢ Timing Measurement Viy : 0.8V,2.2V
Reference Level Vour : 0.8V,2.2V

®* tnt

: 5ns

: 100pF +1TTL Gate
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TIMING WAVEFORMS
READ CYCLE (1)

QH

//////////// i

ADDRESSES j N
%

A /4
QDO
tcoe
t +
Dour OUTPUT DATA VALID
teoe r

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

CE2

CeT

V.

OF

twe

ADDRESSES x ' X
tas

twe twR

Din >§ DATA IN STABLE K

N
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WRITE CYCLE 2 (4) (CET Controlled Write)

twe

ADDRESSES } x

twr

B N —

G52
R V
tps tou
Din X DATA IN STABLE F

WRITE CYCLE 3 (4) (CE2 Controlled Write)

ADDRESSES X x
CE2 W -l tew \

)

N

= 00,

|

tps ] toH
O X DATA IN STABLE L(
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NOTE:
(1) R/W is High for Read Cycle.

(2) Assuming that CEI Low transition or CE2 High transition occurs coincident with or after R’'W

Low transition, Outputs remain in a high impedance state.

(3) Assuming that CEI High transition or CE2 Low transition occurs coincident with or prior to
R/W High transition, outputs remain in a high impedance state.

(4) Assuming that OE is High for Write Cycle, Outputs are in high impedance state during this

period.

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

SYMBOL PARAMETER MIN. TYP. MAX. UNIT

Vor Data Retention Supply Voltage 2.0 - 5.5 \
Voo = 3.0V - - 15*

lops2 Standby Current LA
Vpp = 5.5V - - 30

tcor Chip Deselection to Data Retention Mode 0 - - nS

tr Recovery Time 5 - - m$

*) 3uA (MAX) at Ta=0-~40°C

CE1 Controlled Data Retention Mode (1)

Voo
Voo \ DATA RETENTION MODE

45y mmmmmef e A e e e e e e

2) (2)

Vi T \ /
Vpo- 0.2V
[«3] / cpr 1R

GND
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CE2 Controlled Data Retention Mode (3)

Voo DATA RETENTION MODE /'——"—

GND

NOTE:
(1)In CE1 controlled data retention mode, minimum standby current mode is achieved
under the condition of CE2 = 0.2V or CE2 2 Vpp — 0.2V.
(2) If the Viy of CEL 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 CE2 controlled data retention mode, minimum standby current mode is achieved

under the condition of CE2 = 0.2V.
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OUTLINE DRAWING (DIP32 - P - 600)

Unit in mm

32 17

e B an U8 U0 B e B e B e B e B e O e B B s B s B o O

0~15°*

=
14.0+0.2
15.24

| 00 g S g gy v gy e g e Ry e R S gy v R ey e Ry ey e R S g v S

1 16

0,
\/ 25288

42.5 max

42002

4.5+03

35403

0.51mn}13.5£0.2

1.95 v 1.4+01 0.5%0.1

- 0.25

Weight : 4.53g (Typ.)
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OUTLINE DRAWING (SOP32 - P - 525)

Unit in mm

fopppppppapaegal— 7

=
10.710.2
14.13+0.3

13.335
(525 mil)

JHEOROOFOEAEEEE | S

i
0.775 v 0310.1 m
——— 0.25
21.1 max
20.6+0.2

0.1940.1 Izur 2
2.8 mAx
01535

Weight : 1.10g (Typ.)
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131,072 WORDS x 8 BIT STATIC RAM

PRELIMINARY
DESCRIPTION

The TC551001PI/FI is 1,048,576 bits static random access memory organized as 131,072 words by 8
bits using CMOS technology, and operated a single 5V power supply.  Advanced circuit techniques
provide both high speed and low power features with an operating current of 5SmA/MHz (Typ.)and
minimum cycle time of 100ns. When CEI is a logical high, or CE2 is low, the device is placed in low
power standby mode in which standby current is 24A typically. The TC551001PI/FI has three control
inputs. Chip enable inputs (CEI,CE2) allow for device selection and data retention control, and an
output enable input (OE) provides fast memory access. Thus the TC551001PI/FI is suitable for use in
various microprocessor application system where high speed, low power, and battery back up are
required. And TC551001PI/FI guarantees —40 ~ 85 °C operating temperature so TC551001PI/FI is
suitable for use in wide operating temperature system.

The TC551001PI/FI is offered in both a dual-in-line 32 pin standard plastlc package and small -
out- line plastic flat package.

FEATURES

¢ Low Power Dissipation * Access Time e —
27.5mW /MHz (Typ.) b e )

¢ Standby Current 4uxA at Ta=25°C(MAX): . i‘;‘:‘; ;’i“:e(f;::-” :gz::
TC551001PI-10L/FI-10L = e x') =

® 5V Single Power Supply ccess Time (max. ns

® Power Down Feature: CE1, CE2 ¢ Directly TTL Compatible: All Inputs and Outputs
¢ Data retention Supply Voltage: 2.0 - 5.5V e Package: TC551001PI-L : DIP32-P-600
® Wide Temperature Operating : —40~85°C TC551001FI-L : SOP32-P-525
PIN CONNECTION (TOP VIEW) BLOCK DIAGRAM
NG O 1 Voo CE
A6 [ 2 A1S ._L g
At4 O 3 CcE2 AGO o R <—o Voo
A2 0 a RIW Ag " v Hw GND
A7 O s A13 ABS—Iy ||Ex||x MEMORY CELL “
= A8 A“‘g 8.||851(88 ARRAY
as § 7 A9 Alfo—<u| 221 1%8]] s12x64x32
as O s Al Ald 3 LIBS L3S {1048576)
A3 O OF Alpo— =@ (=X [|x0 ‘
A2 O A10
Al O <4 1ot o ;i SENSE AMP.
A0 O 1108 2
1701 1107 ° 3 "’( "
1102 1108 Do Sl g 4 ]
1103 1705 o ~%|| | [COLUMN ADDRESS
GND [ 1104 oV |[xx R R I
1/08 oz i R
on COLUMN ADDRESS
PIN NAMES L h
AO~A16 | Address Inputs CE
RIW Read / Write Control Input ‘°‘°" A2A3A8A9 atoan
] Output Enable Input
CET,CE2 | Chip Enable Input
1/01~1/08 | Data Input/Qutput ° [—{)
FaaN

[o] 4
Voo Power ( + SV) RIW
CET

GND Ground CE
N.C. No Connection CE2 o—{>o—rt/
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OPERATION MODE

OPERATION MODE [€3) CE2 Ot RIW 101 ~ 1108 POWER
Read L H L H DOU? looo
Write L H * L Din looo
Qutput Deselect L H H H High-Z looo
H . * * High-Z i
Standby .g 208
* L * * High-Z loos
*Horl
ABSOLUTE MAXIMUM RATINGS
SYMBOL ITEM RATING UNIT
Voo Power Supply Voltage -03~7.0 v
Vin Input Voltage -03*~7.0 "
Vio Input and Qutput Voltage -0.5~Vpp + 0.5 v
Po Power Dissipation 1.0/0.6** w
Tsolder Soldering Temperature 260-10 °C- sec
Tstrg. Storage Temperature ~55~150 °C
Topr. Operating Temperature -40~8S °C
*: —3.0V at pulse width 50ns MAX. **: SOP
D.C. RECOMMENDED OPERATING CONDITIONS.
SYMBOL PARAMETER MIN. TYP. MAX, UNIT
Voo Power Supply Voltage 45 5.0 5.5
Viy Input High Voltage 24 - Vpo + 0.3 v
Vi Input Low Voltage -03 - 0.6
VoH Data Retention Supply Voltage 2.0 - 5.5
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D.C. and OPERATING 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 wA
lon Output High Current Von = 2.4V -1.0 - - mA
lovL Output Low Current VoL = 0.4V 4.0 - - mA

CET = Viy or CE2 = V) or RIW =V or
1) Output Leakage Current ™ by * - . - +1.0 HA
OE = Vi, Vour = 0~ Voo
CEl = ViL and CE2 = Viy and R'W = Vi,
lour = OMA
I - - 80 A
o001 Other Inputs = Viy/ V), m
t « Min. cycle
Operating Current cycle y
CET = 0.2V and CE2 = Vpp-0.2V
R/W = Vpp=-0.2V, | = OmA
o002 DO out ~ _ 70 mA
Other Inputs = Vpp=0.2V/0.2V
teycle « Min. cycle
Ioos) CET = Vyy or CE2 = Vy - - 3 mA
Standby Current CET=Vpp-0.2V or CE2=0.2V [Ta=25°C - 2 4
loos2 (M #A
Vpp = 2.0V~5.5V Ta= - 40~85°C - - 70

Note : (1) In standby mode with CE1 2 Vpp—0.2V, these specification limits are

the condition of CE2 = Vpyp-0.2V or CE2 = 0.2V.

CAPACITANCE (Ta = 25°C, f = 1MHz)

guaranteed under

SYMBOL PARAMETER TEST CONDITION MAX. UNIT
Cin Input Capacitance Vin = GND 10 ¢
Cout Output Capacitance Vour = GND 10 P

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

B-57



TC551001PI—10L
TC551001F1—-10L

A.C. CHARACTERISTICS (Ta = -40 ~ 85°C, Vpp = 5V * 10%)

Read Cycle
TCS51001P1 - 10L
SYMBOL PARAMETER TCSS1001A- 10t UNIT
MIN. MAX.
tac Read Cycle Time 100 -
tacc Address Access Time - 100
tcor CET Access Time - 100
tcoz CE2 Access Time - 100
tOE Output Enable to Output in Valid - 50 ns
tcoe Chip Enable (CET, CE2) to Outputin Low-Z 5 -
toee Output Enable to Output in Low-Z 0 -
too Chip Enable (CET, CE2) to Outputin High-2 - 40
tooo Output Enable to Output in High-Z - 40
toH Output Data Hold Time 10 -
Write Cycle
TC551001P1 - 10L
SYMBOL PARAMETER TCS51001A - Tt uNim
) MiIN. MAX.
twe Write Cycle Time 100 -
twep Write Pulse Width 70 -
tew Chip Selection to End of Write 80 -
tas Address Setup Time 0 -
twr Write Recovery Time 0 - s
toow R/W to Output in High-Z - 40
tosw R/W to Outputin Low-2Z 0 -
tos Data Setup Time 40 =
toH Data Hold Time 0 -

A.C.TEST CONDIONS

¢ Output Load

: 100pF+1TTL Gate

¢ InputPulse Level : 0.4V,2.6V
¢ Timing Measurement Viy : 0.6V,2.4V
Reference Level Vour : 0.8V,2.2V

. tI'r tl'

: 5ns
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TIMING WAVEFORMS
READ CYCLE (1

ADDRESSES 3{( Nlr

too

A

Ing

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

-
ADDRESSES )@ X
twRr

|

Din >< DATA IN STABLE K

AN
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WRITE CYCLE 2 (4) (CEI Controlled Write)

ADDRESSES jx M

s 4

RW

tos

0D
toH
Din X DATA IN STABLE }(

WRITE CYCLE 3 (4) (CE2 Controlled Write)

ADDRESSES ><
CcE2 W tew N

tos to
N
Din x DATA IN STABLE ><
K. 7
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NOTE:
(1) R/W is High for Read Cycle.

(2) Assuming that CEI Low transition or CE2 High transition occurs coincident with or after R'W

Low transition, Outputs remain in a high impedance state.

(3) Assuming that CEI High transition or CE2 Low transition occurs coincident with or prior to

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

(4) Assuming that OE is High. for Write Cycle, Outputs are in high impedance state during this

period.

DATA RETENTION CHARACTERISTICS (Ta = -40~85°C)

SYMBOL PARAMETER MIN. TYP. MAX. UNIT

Vo Data Retention Supply Voltage 2.0 - 5.5 v
Vpp = 3.0V - - 35!

loos2 Standby Current KA
Vop = 5.5V - - 70

tcor Chip Deselection to Data Retention Mode 0 - - ns

tr Recovery Time 5 - - m$

*) 3pA (MAX) at Ta= -40~40°C

CET Controlled Data Retention Mode (1)

Voo
Voo DATA RETENTION MODE
45v —————— e een mm el Pew Gee e S D - e b - . G Gmb e v ey S e Jond G e e Gy e e e - e e
(2) (2)
Vg == - \ /
/ Vop- 0.2V
CEl tcor tR

GND
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TC551001FI—-10L

CE2 Controlled Data Retention Mode (3)

DATA RETENTION MODE

——— e —— - - — - —— = o = = ——— o o ——

0.2v

GND

NOTE:

()In CET controlled data retention mode, minmum standby current mode is achieved
under the condition of CE2 = 0.2V or CE2 = Vpp - 0.2V.
(2) If the Vi of CET is 2.4V in operaton, during the period that the Vpp voltage is going

down from 4.5V to 2.6V, Ippsi current flows,

(3)In CE2 controlled data retention mode, minimum standby current mode is achieved

under the condition of CE2 = 0.2V.
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OUTLINE DRAWING
(DIP32 - P -600)

UNIT in mm
*
n
32 17 T
e T v e T e B8 e O e A S e B e 0 s B e O e B 2 O o B 2 B o S
~
o <
N
o v
< s g
8
(150 s ey s R e e s b R R G G R R s o I S— o

1 16

42.5 max

42.0+0.2
N ™
ol +
v w

-—i'lr___vm
z o
b +!
o -
S
14+0.1 _ || 0.510.1m

Weight : 4.53g (TYP.)
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OUTLINE DRAWING
(SOP32 - P -525)

UNIT in mm

fpnppAgnanARARaE— 7 o

A4
10.7+0.2
14.13+03

[13.335]
(525 mil)

FEEEEEEE |

0.3:10.1 30755

[amas
[smsa
1
o

0.775rve

21.1 max

l, 20.6+0.2 L
! .- @

8 max
0.15 "3t

Weight : 1.10g (TYP.)
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131,072 WORDS x 8 BIT STATIC RAM

PRELIMINARY
DESCRIPTION

The TC551001APL is 1,048,576 bits static random access memory organized as 131,072 words by 8
bits using CMOS technology, and operated a single 5V power supply. Advanced circuit techniques
provide both high speed and low power features with an operating current of 5mA/MHz (Typ.)and
minimum cycle time of 70ns. When CEI is a logical high, or CE2 is low, the device is placed in low
power standby mode in which standby current is 2xA typically. The TC551001APL has three control
inputs. Chip enable inputs (CEI,CE2) allow for device selection and data retention control, and an
output enable input (OE) provides fast memory access. Thus the TC551001APL is suitable for use in
various microprocessor application systems where high speed, low power, and battery back up are
required.

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

FEATURES
e Low Power Dissipation o Access Time (max.)
: 27.5mW/MHz (Typ.) Operating TCSS1001APU | TCS51001APL | TCSS1001APU
e Standby Current: 100uA (Max.) AFUAFTUATRL-70 | AFUUAFTUATRL-8S | AFUAFTUATRL-10
e 5V Single Power Supply Access Time 70ns 85ns 100ns
® Power Down Features : CEL, CE2 TET Access Time 70ms 85ns 100ns
® Data retention Supply Voltage: 2.0 ~ 5.5V [CE2 Access Time 70ns 85ns 100ns
¢ Directly TTL Compatible OE Access Time 3Sns a5ns 50ns
: All Inputs and Outputs o Package : TC551001APL - DIP32-P-600
TC551001AFL : SOP32-P-525
TC551001AFTL : TSOP32-P-0820
TC551001ATRL . TSOP32-P-0820A
PIN CONNECTION (TOP VIEW)
o 32 PIN DIP & SOP o 32 PIN TSQOP
Nne O Voo (forward type) { reverse type)
A1SE 2 A1S
A4l 3 ce2
a20 a AW 1 ! ' 16
A7 Qs A13
A6 6 A8
as 7 A9
asl]s AN
FXpai ot
a2 O A10
a1 O [<3)
A0 O 1708
11o1Qg 1707
17020 1106
17030 1705
Gono 1704 17 32 32 17]
PIN NAMES
AQ0~A16 | Address Inputs PinNo. {1 12]3fals|efj7|8]9[1w0]1]j12{13]14][15]16
RW Read/Write Control Input | pin Name |A1q]| Ag | Ag [A13|RW{CE2| A5 [Vpp N.C.lArg[A1a|Av2]| A7 | As [As |Ag
OF Output Enable Input PinNo. |17(18119]20| 21 |22 (23|24 |25 26|27 | 28|29 |30]31{32
CE1,CE2 | Chip Enable Input Pin Name | Az | A2 | Ay | Ag |V01 V02|03 GND|VO4| V05 |V06 V07 |VOB|CET [Aro| OF

/01~1O8 | Data Input/Output
Voo Power (+ 5V)
GND Ground
N.C. No Connection
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BLOCK DIAGRAM

CE
A7 0 o T -—o Voo
AB o— 2 ne ~—o GND
A9 O— gx|l= MEMORY CELL
Alzo—3«|[2%{|8% ARRAY
Al3o— SI|Z8|| st12x6ax32
ﬁ}z°_°"' g2uzs (1048576)
Al6 00—
1101 it SENSE AMP,
all -
' |l & ]
o <3 || 2| [COLUMN ADDRESS
00 |lx REGISTER
1108 Sz ]
o 4| JCOLUMN ADDRESS
L BUFFER
AQ A1 A2 A3 A3 AS A6 A0
A —
R =D-
TET Y
ool
OPERATION MODE
OPERATION MODE TET CE2 OE W V01 ~ 1108 POWER
Read L H L H Dour Ippo
Write L H * L Din Ipoo
Output Deselect L H H H High-Z looo
H . - . High-Z loos
Standby .g
v L . . High-Z lops
*HorlL
ABSOLUTE MAXIMUM RATINGS
SYMBOL ITEM RATING ) UNITS
Voo Power Supply Voltage -03~7.0 \
Vin Input Voltage -03*~7.0 v
Vo Input and Output Voltage -0.5~Vpp + 0.5 v
Po Power Dissipation 1.0/0.6** w
Tsolder Soldering Temperature 260-10 *C- sec
Tstrg. Storage Temperature -55~150 *C
Topr. Operating Temperature 0~70 °C
*; —3.0V at pulse width 50ns MAX. **: SOP
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D.C. RECOMMENDED OPERATING CONDITIONS (Ta=0~70°C)

SYmMeoL PARAMETER MIN, TYP. MAX. UNIT
Voo Power Supply Voltage 4.5 5.0 s.5
Vin Input High Voltage 2.2 - Vpp + 0.3 v
Vi Input Low Voltage -03 - 0.8
Vpu Data Retention Supply Voltage 2.0 - 5.5
D.C. and OPERATING CHARACTERISTICS (Ta=0~70°C, Vpp= 5V £ 10%)

SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX. UNIT
I Input Leakage Current Vin=0~Vpp - - +1.0 BA
lox Output High Current Vou = 2.4V -1.0 - - mA
loL Output Low Current VoL = 0.4V 4.0 - - mA
| Output Leakage Current CET = Vi or CE2 = Vy_ or RW = V) or 1.0 A

o utput Lea u - - K
§ OF = Vi, Vour = 0~ Vpp
CET = V) and CE2 = Vjy Min _ - 7
and R/W = V,
looos Teycle mA
loutr = OmA ] 20
i Other Inputs = Vig/ V), #s
Operating Current
CET=0.2V and CE2=Vpp-0.2V i 60
RAW = Vpp=0.2V, i
looo2 Teycle mA
loyt = 0mA 10
Other Inputs = Vpp=0.2V/0.2V Vs
lops1 CET = V) or CE2 =V, - - 3 mA
) Standby Current CET = Vpp=0.2V or CE2 = 0.2V
Ipps2 (1 - 2 100 A
Vpp = 2.0V~5.5V, Ta = 0~ 70°C

Note : (1) In standby mode with CE1 2 Vpp-0.2V, these specification limits are guaranteed under
the condition of CE2 2 Vpp-0.2V or CE2 = 0.2V.

CAPACITANCE (Ta = 25°C, f = 1MHz)

SYMBOL PARAMETER TEST CONDITION MAX. UNIT
Cin Input Capacitance Vin = GND 10 "
Cout Output Capacitance Vour = GND 10 P

‘Note: This parameter periodically sampled is not 100% tested.
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A.C. CHARACTERISTICS (Ta = 0~ 70°C, Vpp = 5V * 10%)

READ CYCLE
TC551001APL-70 | TCS51001APL-85 | TC551001APL-10
TC551001AFL-70 | TC551001AFL-85 | TCS51001AFL-10
SYMBOL PARAMETER TC5S1001AFTL-70 | TCS51001AFTL-85 | TCS51001AFTL-10 | uNIT
TC551001ATRL-70 | TCSS1001ATRL-85 | TC551001ATRL-10
MIN. MAX. MIN. MAX. MIN. MAX,
tRe Read Cycle Time 70 - 85 - 100 -
tacc Address Access Time - 70 - 85 - 100
teor CET Access Time - 70 - ‘8§ - 100
tco2 CE2 Access Time - 70 - 8s - 100
tor Output Enable to Output in Valid - 35 - 45 - S0 the
teoe Chip Enable (CET, CE2) to Outputin Low-Z 10 - 10 - 10 -
toee Output Enable to Output in Low-Z 5 - 5 - H -
top Chip Enable (TET, CE2) to Output in High-Z - 25 - 30 - 35
tooo Output Enable to Output in High-Z - 25 - 30 - 35
toH Output Data Hold Time 10 - 10 - 10 -
WRITE CYCLE
TCSS1001APL-70 | TCS51001APL-85 | TC551001APL-10
TC551001AFL-70 | TCSS1001AFL-85 | TC551001AFL-10
SYMBOL PARAMETER TC551001AFTL-70 | TCSS1001AFTL-85 | TCS51001AFTL-10 | yniT
TC551001ATRL-70 | TCSS1001ATRL-85 | TC551003ATRL-10
MIN. MAX. MIN. MAX, MIN. MAX.
twe Write Cycle Time 70 - 85 - 100 -
twp Write Pulse Width 50 - 60 - 60 -
tew Chip Selection to End of Write 60 - 75 - 80 -
tas Address Setup Time - - -
twr Write Recovery Time - - 0 - n
toow R/Wto Output in High-Z - 25 - 30 - 35
toew R/W to Outputin Low-Z H - 5 - 5 -
tps Data Setup Time 30 - 35 - 40 -
toH Data Hold Time 0 - 0 - 0 -
A.C. TEST CONDITIONS
¢ Qutput Load : 100pF +1TTL Gate
o Input Pulse Level : 0.6V,24V
¢ Timing MeasurementVIN : 1.5V
Reference Level Vour : 1.5V
* tntr : 5ns

B-68




TC551001APL/AFL/AFTL/ATRL—-70, —85, —10

TIMING WAVEFORMS
READ CYCLE (1)

ADDRESSES >( >
TLLMMLIMOMbII

e

7 N

OUTPUT DATA VALID

>
o
o
m
7
o
NG
7N
7 N

toow

v R ///////////////
////////////////////////////////////
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WRITE CYCLE 2 (4) (CEI Controlled Write)

ADDRESSES )( )

tas
e —

T

<

twp 1._twe

i

RW

CE2

toH
S EE—

o D5 7R K i

1p!

WRITE CYCLE 3 (4) (CE2 Controlled Write)

ADDRESSES )(
AS

t
4——-—0[ 1 twp

twc

N/
/\

twr

CE2 m tew \\
tew

@ 0 K.

tcoe top!

Dour

o N o s R
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NOTE:
(1) R/W is High for Read Cycle.

(2) Assuming that CE1 Low transition or CE2 High transition occurs coincident with or after R/'W

Low transition, Outputs remain in a high impedance state.

(3) Assuming that CEI High transition or CE2 Low transition occurs coincident with or prior to
R/W High transition, outputs remain in a high impedance state.

(4) Assuming that OE is High for Write Cycle, Outputs are in high impedance state during this

period.

(5) The 1/0 may be in the output state at this time, input signals of opposite phase must not be

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

SYMBOL PARAMETER MIN. TYP. MAX. UNIT

Vou Data Retention Supply Voltage 2.0 - 55 v
Voo =3.0V - - 50

Ipos2 Standby Current KA
Voo =5.5V - - 100

tcor Chip Deselection to Data Retention Mode 0 - - ns

tr Recovery Time 5 - - mS

CET Controlled Data Retention Mode (1)

Voo \ DATA RETENTION MQDE

(2) 2

T / \ /
Vpp-0.2V

CET, tcor tr

GND
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CE2 Controlled Data Retention Mode (3

DATA RETENTION MODE [_—

0.2V

GND

NOTE:
(1)In TEI controlled data retention mode, minimum standby current mode is achieved
under the condition of CE2 = 0.2V or CE2 2 Vpp - 0.2V.
(2) If the Vi of CEI is 2.2V in operation, during the period that the Vpp voltage is going
down from 4.5V to 2.4V, Ipps1 current flows.
(3)In CE2 controlled data retention mode, minimum standby current mode is achieved

under the condition of CE2 = 0.2V.
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OUTLINE DRAWING ( DIP32-P-600)

Unit in'mm
th
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b4
2 &
U
| S g D gy Sy W g S Ry S Ry Iy U Gy O (G g Suh Gy Sy e gy aim Ry ey S

1 16
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42.0+0.2
i o3
+1
al &
| 14 g i
)M B to
| U b +l
- "s}
.__._2 e
1851 1.4+0.1 il 05101@

Weight : 4.53g (Typ.)
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OUTLINE DRAWING ( SOP32-P-525)

QopopRARRARARRRE T

A S
10.720.2
14.13+0.3

imﬂ“ R —
0.7751ve | 03101 @5

21.1 max
20.610.2
N
=i
< =
* N %
et N
S
+i
2
S

Weight : 1.10g (Typ.)
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OUTLINE DRAWING ( TSOP32-P-0820)

Unit in mm

0.08

Q
0.240.1
]

npAAaRaaRAaAAAN
ifi]ilili]ililili]
8.2MAX
7.9%0.1
o}0.1

16

-t
N

18.4%0.2
20.020.2

1.030.1 0.110.05
1.2MAX

0.510.1

0.21vP

A
045 Dos

™
E(

Weight : 0.36g (Typ.)
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OQUTLINE DRAWING ( TSOP32-P-0820A)

Unit in mm

0.08

8.2MAX
7.910.1
ol0.1

17

{_Wﬂﬂﬂﬂﬂﬂ

16
18.440.2 J 1.0%0.1 0.1+0.05

0.21YP

20.010.2 1.2MAX

-

0.530.1

A
045005

B
7

Weight : 0.36g (Typ.)
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131,072 WORDS x 8 BIT STATIC RAM

PRELIMINARY
DESCRIPTION

The TC551001APL is 1,048,576 bits static random access memory organized as 131,072 words by 8
bits using CMOS technology, and operated a single 5V power supply. Advanced circuit techniques
provide both high speed and low power features with an operating current of 5mA/MHz (Typ.)and
minimum cycle time of 70ns. When CEI is a logical high, or CE2 is low, the device is placed in low
power standby mode in which standby current is 2zA typically. The TC551001APL has three control
inputs. Chip enable inputs (CEI,CE2) allow for device selection and data retention control, and an
output enable input (OE) provides fast memory access. Thus the TC551001APL is suitable for use in
various microprocessor application systems where high speed, low power, and battery back up are
required.

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

FEATURES

® Low Power Dissipation ® Access Time (max.)
: 27.5mW/MHz (Typ.) Operating TCSS1001APU | TCSS1001APL | TCS51001APY
e Standby Current: 4#A (Max.) at Ta=25°C AFUAFTUATRL-70 | AFUAFTUATRL-85 | AFUAFTUATRL-10
® 5V Single Power Supply Access Time 70ns 85ns 100ns
e Power Down Features : CE1, CE2 CET Access Time 70ns 85ns 100ns
® Data retention Supply Voltage: 2.0 ~ 5.5V CE2 Access Time 70ms 85ns 100ns
® Directly TTL Compatible OE Access Time 3Sns 45ns 50ns

: All Inputs and Outputs
® Package : TC551001APL DIP32-P-600

TC551001AFL  : SOP32-P-525

TC551001AFTL TSOP32-P-0820
TC551001ATRL : TSOP32-P-0820A
PIN CONNECTION (TOP VIEW)
© 32 PIN DIP & SOP o 32 PIN TSOP
e 2 T8 2
Nec O 3200 vpo ( forward type) (reverse type)
A6 2 310 AtS
A4l 3 3003 ce2 16 1 1 6
a2l 4 2900 rwW
A7 Qs 2800 A13
A6 O 6 2700 a8
As 7 260 A9
As (8 2500 At
A3 0o 24] OF
A2 Q1o 2300 A0
A On 2200 T
A0 012 210 1708
o3 2000 1707
|/ozE 14 19%4/05
11030 1s 180 1yos ;
anol 16 170 1704 Jﬂmmﬂﬂmﬁz 3 Lo
PIN NAMES
AO~A16 | Address inputs PinNo. [1]2[3fa[s5[6|7]8 ]9 [r0]1n]12]13[14[15]16
__R&N gz:zt::”g\t:blc:::;ou'tmpm Pin Name |A | Ag | Ag |A13]RW|CE2 | Ay |Vpp [N.C.| A1 | Ara| A1z | A7 | Ag | As | As
TIT.CE2 | Chip Enable Input PinNo. [17[18[19]20]21 222324 |25 /26272829 |30(31}32}
VO1~VO8 | Data tnput/ Output Pin Name | A3 | A2 | Ay | Ao |10 1]1702]v03]|GND|V04]1105|06 |1/07 |VOB TET |A+o| OF
Vpo Power ( + 5V)
GND Ground
N.C. No Connection
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BLOCK DIAGRAM

CE
g 1E B e
" “
Al v le=|]|e MEMORY CELL
A8 1182|185 ARRAY
ﬁ} °-—2 & 2§ 512x64x32
A130—] ollz8
Al —3 3213 (1048576)
1 |
1101 E SENSE AMP.
_ | L reoromn AboRess
e « DECODER
S <= © R
<3|l =i [COLUMNADDRESS
Yile R R
1708 3 ]
2. [COLUMN ADDRESS
] BUFFER
AOA1A2A3ALASAE AT0
OE o___[’c
RW @_
TET ) CE
CE2 o—DoPJ
OPERATION MODE
OPERATION MODE (<3} CE2 OF W 1101 ~ /08 POWER
Read L H L H Dour looo
Write L H * L Din lopo
Output Deselect L H H H High-Z oo
H . d . High-Z lpos
Standb
y « L » . High-Z loos
“HeorlL
ABSOLUTE MAXIMUM RATINGS
SYMBOL ITEM RATING UNITS
Vpp Power Supply Voltage -03~7.0 v
Vin Input Voltage -03*~7.0 \
Vo input and Output Volitage ~0.5~Vpp + 0.5 \
Po Power Dissipation 1.0/0.6** w
Tsolder Soldering Temperature 260-10 °C- sec
Tstrg. Storage Temperature -55~150 *C
Topr. Operating Temperature 0~70 *C
*: —3.0V at pulse width 50ns MAX. **: SOP
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D.C. RECOMMENDED OPERATING CONDITIONS (Ta=0~70°C)

SYMBOL PARAMETER MIN. TYP. MAX. UNIT
Voo Power Supply Voltage 45 5.0 55
Vik Input High Voltage 2.2 - Vpp + 0.3 v
Vi Input Low Voltage -03 - 08
VoH Data Retention Supply Voltage 2.0 - 5.5
D.C. and OPERATING CHARACTERISTICS (Ta=0~70°C, Vpp= 5V * 10%)

SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX. UNIT
In Input Leakage Current Vin= 0~Vpp - - $1.0 pA
loH Output High Current Von = 2.4V -1.0 - - mA
loL Output Low Current Voo = 0.4V 4.0 - - mA

CET = V)y or CE2 = V) or RW = V) or
| Output Leakage Current - - $1.0.
Lo P 9 OF = Viu. Vour = 0~ Vpp -
EE: =Vy 3f\\’d CE2 =V Min. - - 70
looot and RIW = Vi, Teycle mA
loytr = OmA ' 20
. Other Inputs = Viu/Vy “
Operating Current
CET=0.2V and CE2=Vpp-0.2V i _ 60
RAW = Vpp=0.2V, -
lopo2 Teycle mA
loyt = OmA 10
Other Inputs = Vpp=0.2V/0.2V Tis
Iposs TET = Vyy or CE2= Vg - - 3 mA
Standby Current TE1=Vpp=0.2V or CE2=0.2V | Ta=25C - 2 4
Ipps2 v A
Vpp=2.0V ~ 5.5V Ta=0~70C| =~ - 30

Note: (1) In standby mode with CE1 & Vpp—0.2V, these specification limits are guaranteed under

the condition of CE2 & Vpp-0.2V or CE2 = 0.2V.

CAPACITANCE (Ta = 25°C, f = 1MHz)

SYMBOL PARAMETER TEST CONDITION MAX. UNIT
Cin Input Capacitance Viy = GND 10 ;
Cour Output Capacitance Vour = GND 10 P

Note: This parameter periodically sampled is not 100% tested.
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A.C. CHARACTERISTICS (Ta = 0~ 70°C, Vpp = 5V  10%)

READ CYCLE
TCS51001APL-70L | TCS51001APL-85L | TCSS1001APL-10L
TCS51001AFL-70L | TCS51001AFL-85L | TCS51001AFL-10L
SYMBOL PARAMETER TCS551001AFTL-70L | TCS51001AFTL-85L | TC5S1001AFTL-10L | yniT
TCSS1001ATRL-70L | TCSS1001ATRL-85L | TCSS1001ATRL-10L
MIN. MAX. MIN. MAX. MIN. MAX.
tre Read Cycle Time 70 - 8s - 100 -
tace Address Access Time - 70 - 85 - 100
tcor | CET Access Time - 70 - 85 - 100
tco2 CE2 Access Time - 70 - 85 - 100
tor | Output Enable to Output in Valid - 35 - 25 - so | ™
tcoE Chip Enable (CET, CE2) to Outputin Low-Z 10 - 10 - 10 -
tote Output Enable to Output in Low-2Z 5 - s - H -
too Chip Enable (CET, CE2) to Output in High-Z - 25 - 30 - 35
topo | Output Enable to Output in High-Z - 25 - 30 - 35
tou Output Data Hoid Time 10 - 10 - 10 -
WRITE CYCLE
TCSS1001APL-70L | TC551001APL-85L | TCS51001APL-10L
TCSS1001AFL-70L | TCS51001AFL-85L | TCSS1001AFL-10L
SYMBOL PARAMETER TCS51001AFTL-70L { TCS51001AFTL-85L | TC551001AFTL-10L | yniT
TCSS1001ATRL-70L | TCSS1001ATRL-85L | TCSS1001ATRL-10L
MIN. MAX. MIN. MAX. MIN. MAX,
twe Write Cycle Time 70 - 85 - 100 -
twe Write Pulse Width 50 - 60 - 60 -
tew Chip Selection to End of Write 60 - 75 - 80 -
tas Address Setup Time 0 - 0 - -
twr Write Recovery Time 0 - 0 - - ns
toow |R/Wto Output in High-Z - 25 - 30 - 35
toew | R/W to Outputin Low-2 5 - H - S -
tos Data Setup Time 30 - 35 - 40 -
ton Data Hold Time 0 - 0 - [] -
A.C. TEST CONDITIONS
¢ Output Load ¢ 100pF+1TTL Gate
¢ Input Pulse Level : 0.6V,24V
® Timing MeasurementViN : 1.5V
Reference Level Vour : 1.5V
e tntr : 5ns

B-80




TC551001APL/AFL/AFTL/ATRL—70L, —85L, —10L

TIMING WAVEFORMS
READ CYCLE (1)

trac

ADDRESSES )

7 N

)

tacc toH

OUTPUT DATA VALID

7 N

CE2

[<4])

o 4

Dout

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

ADDRESSES

NS
<
NS
7N

1
AW a2

CE2

§ 12

ow

Dw ///////////////
////////////////////////////////////

&

1
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WRITE CYCLE 2 (4) (CET Controlled Write)

ADDRESSES

twe

N
/|

A

1. twr

\

4

tos

ton
et |

WRITE CYCLE 3 (4) (CE2 Controlled Write)

ADDRESSES

RW

twe

)

7N

tas

%2 4
W R
CE2 tew

tcoe

V0

oM

w R 0
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NOTE :

(1) R/'W is High for Read Cycle.

(2) Assuming that CEI Low transition or CE2 High transition occurs coincident with or after R/'W
Low transition, Outputs remain in a high impedance state.

(3) Assuming that CEI High transition or CE2 Low transition occurs coincident with or prior to
R/W High transition, outputs remain in a high impedance state.

(4) Assuming that OE is High for Write Cycle, Outputs are in high impedance state during this
period.

(5) The 1/0 may be in the output state at this time, input signals of opposite phase must not be

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

SYMBOL PARAMETER MIN. TYP. MAX. UNIT

Vou Data Retention Supply Voltage 2.0 - 5.5 \
Vop=3.0V - - 15*

Iops2 Standby Current A
Vpp = 5.5V - - 30

tcor Chip Deselection to Data Retention Mode 0 - - ns

tR Recovery Time 5 - - mS$

*) 3pA(MAX.) Ta=0~40°C

CET Controlled Data Retention Mode (1)

Voo
Voo \ DATA RETENTION MODE
4.sv —————— -k enn e Wi Y S G G D TR WP YN GG GRS GED TRE GWR GRS GED D En e Sy GED @D GHe G SRS fES SRS e Gmp Gn SR
2
Vig === \
Vpp-0.2Vv
CET / tcor 18

GND
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CE2 Controlled Data Retention Mode (3)

DATA RETENTION MODE Z———

0.2v

GND

NOTE:
(1)In CET controlled data retention mode, minimum standby current mode is achieved
under the condition of CE2 S 0.2V or CE2 2 Vpp - 0.2V.
(2) If the Viy 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 CE2 controlled data retention mode, minimum standby current mode is achieved

under the condition of CE2 = 0.2V.
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OUTLINE DRAWING ( DiP32-P-600)
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Weight : 4.53g (Typ.)
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OUTLINE DRAWING ( SOP32-P-525)

Unit in mm

7

NAEAARAARAARRREE

Nt
10.7+0.2
14.13+0.3

S
(525 mil)

EERELELY:

0.775 v 0.3+0.1 m
21.1Max
20.6%0.2

0.19+0.1 | 24102
2.8 max
0153k

Weight : 1.10g (Typ.)
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OUTLINE DRAWING ( TSOP32-P-0820)

Unit in mm
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OUTLINE DRAWING ( TSOP32-P-0820A)

GRLGLLGLLL]

0.08

0.2+0.1

ililil I
03]

18.410.2 I
20.010.2
A= —\
I\ N
Weight : 0.36g (Typ.)

B-88

-
(o]

0.21vyp

Unitin mm

><< - -
(=]

HE a
@~
1.0%0.1 0.1£0.05
1.2MAX

.8

3]

[Te]

-,

o



131,072 WORDS x 8 BIT STATIC RAM

PRELIMINARY.

DESCRIPTION

The TC551001API is 1,048,576 bits static random access memory organized as 131,072 words by 8
bits using CMOS technology, and operated a single 5V power supply.  Advanced circuit techniques
provide both high speed and low power features with an operating current of 5mA/MHz (Typ.)and
minimum cycle time of 100ns. When CEL1 is a logical high, or CE2 is low, the device is placed in low
power standby mode in which standby current is 24A typically. The TC551001API has three control
inputs. Chip enable inputs (CEI,CE2) allow for device selection and data retention control, and an
output enable input (OE) provides fast memory access. Thus the TC551001API is suitable for use in
various microprocessor application systems where high speed, low power, and battery back up are
required. And TC551001API guarantees —40 ~ 85 °C operating temperature so TC551001AFPI is
suitable for use in wide operating temperature system,

The TC551001API is offered in a dual-in-line 32 pin standard plastic package, small - out - line
plastic package and thin small-out- line plastic package ( forward, reverse type).

FEATURES
® Low Power Dissipation ® Access Time (max.)
27.5mW/MHz (Typ.) Operating Access Time 100ns
e Standby Current: 2004A (Max.) CE1 Access Time 100ns
® 5V Single Power Supply CE2 Access Time 100ns
® Power Down Features : CEL, CE2 OF Access Time 50ns
¢ Data retention Supply Voltage: 2.0~ 5.5V 4 Package TC551001API T DIP32-P-600
¢ Directly TTL Compatible TC551001AFI : SOP32-P-525
.+ All Inputs and Outputs TC551001AFTI  : TSOP32-P-0820
¢ Wide Temperature Operating : —40~85°C TC551001ATRI . TSOP32-P-0820A
PIN CONNECTION (TOP VIEW)
o 32 PIN DIP & SOP o 32 PIN TSOP
Ne. g1 ~ 320 Voo ( forward type) (reverse type)
A6 2 310 A1s
A140d 3 300 ce2 16 1 1 16
A120 4 290 rw
a7 Os 2803 A13
A6 6 2711 A8
As 07 2600 A9
AasOs 2500 An
a3y 24] OF
A2 O 2300 A10
A1 gn 220 TEY
A0 Oh2 210 1708
1701013 2001107
|/02E 14 19%|/06
110315 18L1 17105
swlls 7R T i
PIN NAMES
AQ0~A16 | Address Inputs PinNo. | 1121345678 ]9 ]w|11]12{13[14]15}16
RIW Read /Write Control Input Hpin Name |Ay1| Ag [ Ag JA13|RW|CE2[A15|Vop [N.C.[ A1 | A1a | A1z | A7 [Ag | As | Ag
OF | Output Enable Input PinNo. |17 |18]19]20] 21 ] 22|23 | 24 | 2526 )27 |28 |29 [30]31]32
CET,CE2 | Chip Enable Input Pin Name | A3 | Az | A1 | Ao |1701]1702|703|GND|V04|1105| 106 |v07[1O8[TET|A 0] OF

1101~1/08 | Data Input/Output
Voo Power (+5V)
GND Ground
N.C. No Connection

B-89
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BLOCK DIAGRAM

CE
A70 Py " Y : -«—o Vpp
Be—ls e ~—o GND
Az (2= (lz || MemORYCELL

Allo—8.||8%|8% ARRAY
A < 4w il<o
&3 Sl[<8f| s12x64x32
Als gs 32| 3n (1048576)
a1
1701 -
o . __I’
[<] o
! <= & [T
b 23|l 5| [COLUMNADDRESS
OV || R R
1708 53 _4
24| [COLUMN ADDRESS
' ........ -
ADAITA2A3ALASA6AI0
[e]3
RW

(<3 L cE
ce2

OPERATION MODE

OPERATION MODE TET CE2 OF RW /01 ~ /08 POWER
Read L H L H Dourt Iboo
Write L H * L Din looo
Output Deselect L H H H High-Z Ippo

H * * * High-Z i
Standby .g 208
* L * * High-Z Ipos
*HorlL
ABSOLUTE MAXIMUM RATINGS

SYMBOL ITEM RATING UNITS
Voo Power Supply Voltage -03~7.0 \
Vin Input Voltage -0.3*~7.0 \
Viro Input and Output Voltage -0.5~Vpp + 0.5 v
Po Power Dissipation 1.0/0.6** w
Tsolder Soldering Temperature 260-10 °C- sec
Tstrg. Storage Temperature -55~150 °C
Topr. Operating Temperature ~-40~85 *C

*: —3.0V at pulse width 50ns MAX. **; SOP
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D.C. RECOMMENDED OPERATING CONDITIONS (Ta= -40 ~ 85°C)

SYMBOL PARAMETER MIN. TYP. MAX. UNIT
Vob Power Supply Voltage 4.5 5.0 5.5
Vi Input High Voltage 2.4 - Vpp + 0.3 v
Vi Input Low Voltage -0.3 - 0.6
Vou Data Retention Supply Voltage 2.0 - 5.5

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

SYMBOL PARAMETER TEST CONDITION MiN. TYP. MAX. UNIT
[ Input Leakage Current ViN=0~Vpp - - £1.0 pA
lok Output High Current Vou = 2.4V -1.0 - - mA
loL Output Low Current Vo = 0.4V 4.0 - - mA

CET = Vjq or CE2 = V) or W = V| _or
o Output Leakage Current - - +1.0 uA
OF = Vi, Vour = 0~ Vpp
EE: :A\;;._ af\\/d CE2 = Viy Min. _ _ 70
an = Vi,
Iopo! H Teycle mA
loyr = OmA 1 20
s - -
Other Inputs = Viy/V “
Operating Current e L
CET=0.2V and CE2=Vpp-0.2V i 60
RIW = Vpp=0.2V, n-
lopo2 Teycle mA
lout=0mA 10
Other Inputs = Vpp=0.2V/0.2V Tus
Ipos1 CET = V) or CE2 = Vg - - 3 mA
Standby Current 1= -0.2 = 0.2V
Iops2 () CET = Vpp-0.2V or CE2 = 0, _ 2 200 A

Vpp = 2.0V~5.5V, Ta= -40~85°C

Note : (1) In standby mode with CE1 2 Vpp-—0.2V, these specification limits are guaranteed under
the condition of CE2 2 Vpp-0.2V or CE2 = 0.2V,

CAPACITANCE (Ta = 25°C, f = 1MHz)

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

Note: This parameter periodically sampled is not 100% tested.
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A.C. CHARACTERISTICS (Ta = -40~85°C, Vpp = 5V % 10%)

READ CYCLE
SYMBOL PARAMETER MIN. MIN. UNIT

tRe Read Cycle Time 100 -

tace Address Access Time - 100

tcot CET Access Time - 100

tco2 CE2 Access Time - 100

toe Output Enable to Output in Valid - 50 ns
tcoe Chip Enable (CET, CE2) to Outputin Low-Z 5 -

toee Output Enable to Output in Low-Z 0 -

too Chip Enable (CET, CE2) to Output in High-Z - 40

tooo Output Enable to Output in High-Z - 40

toH Output Data Hold Time 10 -

WRITE CYCLE
SYMBOL PARAMETER MIN. MAX. UNIT.

twe Write Cycle Time 100 -

twp Write Pulse Width 60 -

tew Chip Selection to End of Write 80 -

tas Address Setup Time 0 -

twr Write Recovery Time 0 - ns
toow R/Wto Output in High-Z - 40

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

tps Data Set up Time 40 -

toH Data Hold Time 0 -

A.C. TEST CONDITIONS

¢ Output Load

¢ 100pF +1 TTL Gate

® Input Pulse Level : 0.4V,2.6V
® Timing MeasurementViN : 1.5V
Reference Level Vour : 1.5V

® tntf

: bns

B-92




TC551001API/AFI/AFTI/ATRI—-10

TIMING WAVEFORMS
READ CYCLE (1)

7 N

ADDRESSES ><

)

|

| toow toew

&'—'ﬁ | emrreeon |
DATA IN STABLE

Din
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WRITE CYCLE 2 (4) (CEI Controlled Write)

twe

ADDRESSES >< )(

t
PRI ) twp |

twr

e w M0

— 4

1
D

XY N8 XX

WRITE CYCLE 3 (4) (CE2 Controlled Write)

twe |

ADDRESSES )(
| tas

R

%

RAW

CE2 tew \\

tcoe g | _toow

k¢ 1

o e s X
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NOTE:
(1) R/W is High for Read Cycle.

{2) Assuming that CEI Low transition or CE2 High transition occurs coincident with or after R/W

Low transition, Outputs remain in a high impedance state.

(3) Assuming that CET High transition or CE2 Low transition occurs coincident with or prior to

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

(4) Assuming that OE is High for Write Cycle, Outputs are in high impedance state during this

period.

(5) The I/0 may be in the output state at this time, input signals of opposite phase must not be

applied.
DATA RETENTION CHARACTERISTICS (Ta = -40 ~ 85°C)

SYMBOL PARAMETER MIN. TYP. MAX. UNIT

Vph Data Retention Supply Voltage 2.0 - 5.5 \
Vpp=3.0V - - 100

Ipos2 Standby Current LA
Vpp=5.5V - - 200

tcor Chip Deselection to Data Retention Mode 0 - - nsS

tr Recovery Time 5 - - mS

CEI Controlled Data Retention Mode (1)

Voo

Voo \ DATA RETENTION MODE
4.5V —————— - g Y e e G — - w— e e e wms oun mm fovd e . = - Y = —— v —
(2) [¢3]
YT \ /
Vpp-0.2V
CET / tcor 1y
GND
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CE2 Controlled Data Retention Mode (3)

v
Voo 20 | DATA RETENTION MODE [——

0.2v

GND

NOTE:
(1)In CE1 controlled data retention mode, minimum standby current mode is achieved
under the condition of CE2 = 0.2V or CE2 = Vpp — 0.2V.
(2)If the Viy of CEI is 2.4V in operation, during the period that the Vpp voltage is going
down from 4.5V to 2.6V, Ipps: current flows.
(3)In CE2 controlled data retention mode, minimum standby current mode is achieved

under the condition of CE2 = 0.2V.
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OUTLINE DRAWING ( DIP32-P-600)
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OQUTLINE DRAWING (SOP32-P-525)
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OUTLINE DRAWING (TSOP32-P-0820)
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OUTLINE DRAWING ( TSOP32-P-0820A)
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131,072 WORDS x 8 BIT STATIC RAM

PRELIMINARY
DESCRIPTION

The TC551001API is 1,048,576 bits static random access memory organized as 131,072 words by 8
bits using CMOS technology, and operated a single 5§V power supply. Advanced circuit techniques
provide both high speed and low power features with an operating current of 5mA/MHz (Typ.)and
minimum cycle time of 100ns, When CEI is a logical high, or CE2 is low, the device is placed in low
power standby mode in which standby current is 2uA typically. The TC551001API has three control
inputs. Chip enable inputs (CEI,CE2) allow for device selection and data retention control, and an
output enable input (OE) provides fast memory access. Thus the TC551001API is suitable for use in
various microprocessor application systems where high speed, low power, and battery back up are
required. And TC551001API guarantees —40 ~ 85 °C operating temperature so TC551001API is
suitable for use in wide operating temperature system.

The TC551001API is offered in a dual-in-line 32 pin standard plastic package, small - out - line
plastic package and thin small - out- line plastic package (forward, reverse type).

FEATURES

® Low Power Dissipation ® Access Time (MAX.)

27.5mW/MHz (Typ.) Operating Access Time 100ns
® Standby Current: 4uA (MAX.) at Ta=25°C TET Access Time 100ns
® 5V Single Power Supply CE2 Access Time 100ns
¢ Power Down Features : CE1, CE2 BE Access Time 50ns

¢ Data Retention Supply Voltage:2.0 ~ 5.5V

¢ Directly TTL Compatible o Package TC551001API-L  : DIP32.P-600
. Au Inputs and Outputs TC551001A.FI-L . SOP32-P-525

o Wide T cars Overating : —40~85°C TC551001AFTI-L : TSOP32-P-0820
ide temperature Uperaing TC551001ATRI-L : TSOP32-P-0820A

PIN CONNECTION (TOP VIEW)
© 32 PIN DIP & SOP

o 32 PIN TSOP

Ne g 3 Voo (forward type) (reverse type)
at60 2 B ats
A4 3 0 ce2 16 1 ' 16
a2 4 0 rw
A7 0s 0 a13
A6 06 0 A8
As O 7 0 A9
A4 O s 0 A1l
A3 09 0 Of
A2 0 A10
Al O TET
AD D 1/08
1101 o7
1102 auoe
1103 1105
oNo P 1704 T Ty
PIN NAMES
AO~A16_| Address Inputs PinNo. |t |23 [afs]|ef7 |8 [9]tof1nj12[13]14[15[16
Rc’)‘g’ gz‘:‘;l’]:’v;‘:blce°;‘:;t't'"9“‘ Pin Name [A11[As | Ag |Ara] W CE2 | Ats [Voo [N-ClArs| Ava[Ava | A7 [ A [As [Ae
TET.CE2 | Chip Eneble npat PinNo. {17[18[19]20|21 |22 |23 |24 [25] 26 [27 [28 |29 |30 31|32
1/01~1/O8 | Data input/ Output Pin Name | A; | Az | Ay | Ag |¥O1]702{1/03|GND|/08|rr05|1706 |07 |I708]TET |A 40| OF
Vop Power { + 5V)
GNO Ground
N.C. No Connection
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BLOCK DIAGRAM

CE
R : -V
Ato—u HZ H& - G:TJ
AT —x | |xx||E MEMORY CELL
Alle8.1|8%||8= ARRAY
Alde—IZul 132 ][58]| s12x64x32
Az 180]3Y (1048576)
A]% O o« xax||lxo
o1 2 B SENSE AMP.
o 6' B a .
L ¢ < |l
©- -2 -~
<O < =3
OV {|xa
1108 3=
2| JCOLUMN ADDRESS ||
- BUFFER
ADA1A2A3A4ASABATD
R 1 =
Rw =~
<3} >k
CE2
OPERATION MODE
OPERATION MODE CTET CE2 OF W /01~ /08 POWER
Read L H L H Doyt lobo
Write L H * L Din lopo
Output Deselect L H H H High-Z looo
H * * * High-Z |
Standby 9 003
* o L * * High-Z Ipps
**HorL
ABSOLUTE MAXIMUM RATINGS
SYMBOL ) ITEM RATING UNITS
Voo Power Supply Voltage -03~7.0 \
Vin Input Voltage -03*~7.0 v
Vio Input and Output Voitage -0.5~Vpp + 0.5 v
Po Power Dissipation 1.0/0.6** w
Tsolder Soldering Temperature 26010 °C- sec
Tstrg. Storage Temperature -55~150 °C
Topr. Operating Temperature - 40 ~ 85 °C

*: —3.0V at pulse width 50ns MAX. **: SOP
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D.C. RECOMMENDED OPERATING CONDITIONS (Ta= -40~ 85°C)

SYMBOL PARAMETER MIN. TYP. MAX. UNIT
Voo Power Supply Voltage 4.5 5.0 5.5
Vin input High Voltage 24 - Vpp + 0.3 v
Vi Input Low Voltage -03 - 0.6
VoH Data Retention Supply Voltage 2.0 - 5.5

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

SYMBOL PARAMETER TEST CONDITION MiIN. TYP. | MAX. | UNIT
I input Leakage Current Vin = 0~ Vpp - - +1.0 LA
lon Output High Current Vou = 2.4V -1.0 - - mA
loL Output Low Current VoL = 0.4V 4.0 - - mA

CE1 = Vjy or CE2 = Vj_or RIW = V) or
Lo Output Leakage Current |__ ™ * t - - 1.0 HA

E = Viy, Vour = 0~ Vpp

CE; ;/:I/\;L ar\\/d CE2 = Vi Min. . _ 70

an = .

Iboo1 H Teycle mA
loyut = OmA . 20

. Other Inputs = Viy/Vy # .
Operating Current

CET=0.2V and CE2=Vpp-0.2V i 60
RIW = Vpp—-0.2V, n.

Iboo2 ! Teycle mA
lour = OmA 10
Other Inputs = Vpp~0.2V/0.2V Tps

Ipps1 CET=ViyorCE2 = Vi - - 3 mA

ooy | Sty Current TET=Vpp-0.2V or CE2=0.2V [Ta=25°C - 2 4 A

pos2 Vpp =2.0V ~ 5.5V Ta= - 40~85C| - - 70

Note: (1) In standby mode with CEI 2 Vpp—0.2V, these specification limits are guaranteed under
the condition of CE2 = Vpp—-0.2V or CE2 = 0.2V.

CAPACITANCE (Ta = 25°C, f = 1MHz)

SYMBOL PARAMETER TEST CONDITION MAX. UNIT
Cn Input Capacitance Vin = GND 10 .
Court Output Capacitance Vour = GND 10 P

Note: This parameter periodically sampled is not 100% tested.
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A.C. CHARACTERISTICS (Ta = -40~85°C, Vpp = 5V * 10%)

READ CYCLE
SYMBOL PARAMETER MIN. MAX. UNIT

tRe Read Cycle Time 100 -

tacc Address Access Time - 100

teot CET Access Time - 100

tco2 CE2 Access Time - 100

toe Output Enable to Output in Valid - 50 ns
tcoe Chip Enable (CET, CE2) to Outputin Low-Z 5 -

toee Output Enable to Output in Low-Z 0 -

top Chip Enable (CET, CE2) to Output in High-Z - 40

tooo Output Enable to Output in High-Z - 40

ton Output Data Hold Time 10 -

WRITE CYCLE
SYMBOL PARAMETER MIN. MAX. UNIT

twc Write Cycle Time 100 -

twe Write Pulse Width 60 -

tew Chip Selection to End of Write 80 -

tas Address Setup Time -

twR Write Recovery Time - ns
topw R/W to Output in High-Z - 40

toew R/W to Outputin Low-Z 0 -

tos Data Setup Time 40 -

toH Data Hold Time 0 -

A.C. TEST CONDITIONS

¢ Qutput Load : 100pF+1TTL Gate
¢ Input Pulse Level : 0.4V,2.6V
¢ Timing MeasurementViN : 1.5V
Reference Level Vour : 1.5V
® tr,tr : bns
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TIMING WAVEFORMS
READ CYCLE (1)

ADDRESSES )(

-
N\

OE

Dour

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

ADDRESSES >£ ><

tas
ey ) twp twr

loow
|

<——>

////////////////////////////////////
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WRITE CYCLE 2 (4) (CEL Controlled Write)

ADDRESSES

X

A
e

R/W

CEl

twp

X

.

tcos.'

Doyt

Oy

WRITE CYCLE 3 (4) (CE2 Controlled Write)

4

twc

tos

ton

e |

075700 K o e X

ADDRESSES

X

||

RW

sy

CE2 m

X

Y

N

tcoe

Dour

Vi

tos

toH
R

ow s R
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NOTE:
(1) R/W is High for Read Cycle.

(2) Assuming that CEI Low transition or CE2 High transition oceurs coincident with or after R/'W
Low transition, Outputs remain in a high ‘mpedance state.

(8) Assuming that CE1 High transition or CE2 Low transition occurs coincident with or prior to
R/W High transition, outputs remain in a high impedance state.

(4) Assuming that OE is High for Write Cycle, Outputs are in high impedance state during this
period.

(5) The I/0 may be in the output state at this time, input signals of opposite phase must not be

applied.
DATA RETENTION CHARACTERISTICS (Ta = -40 ~ 85°C)

SYMBOL PARAMETER MiIN. TYP. MAX. UNIT

VoH Data Retention Supply Voltage 20 - 5.5 Vv
Vpp = 3.0V - - 35*

lpps2 Standby Current LA
Vpp = 5.5V - - 70

tcor Chip Deselection to Data Retention Mode 0 - - nS

tr Recovery Time 5 - - m$

*) 3uA (MAX.) Ta= -40~40°C

CE1 Controlled Data Retention Mode (1)°

Voo
Voo \ . DATA RETENTION MODE
4.5v ————— — — o — P e e S S G G G e MR SN RS S S — —— A — —— - ——
(2) 2
Y === \ /
- / Vpp- 0.2V
CET tcor R
GND
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TC551001API/AFI/AFTI/ATRI—10L

CE2 Controlled Data Retention Mode (3)

Vv
Voo - [ DATA RETENTION MODE [—

0.2V

GND

NOTE:
(1)In CET controlled data retention mode, minimum standby current mode is achieved
under the condition of CE2 = 0.2V or CE2 2 Vpp — 0.2V,
(2) If the Viy of CEI is 2.4V in operation, during the period that the Vpp voltage is going
down from 4.5V to 2.6V, Ipps; current flows.

(8)In CE2 controlled data retention mode, minimum standby current mode is achieved

under the condition of CE2 = 0.2V.

B-108



TC551001API/AFI/AFTI/ATRI—10L

OUTLINE DRAWING ( DIP32-P-600)

Unit in mm

32 17

om0 e 10 e 0 s T s OO e N s T e T e T s o Y e T s T s 6 o 6 o |

0~15°

XS
14.0£0.2
[15.24]

| V00 [ Ry i g W Ry (S Ry Gy e [ M [ MG gy D g B [y U [y Sy S g S R

1 16

42.5 Max

42.0+0.2

45403

35403

0.51 min}{3.5%0.2

1.95 1vp| 14101

Weight : 4.53g (Typ.)
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TC551001API/AFI/AFTI/ATRI—10L

OUTLINE DRAWING (SOP32-P-525)

D BOERARARRARARE ]

=t
10.7+0.2
14.13+0.3

Unit in mm

]

13335
(525 mil)

EHHWH L —
0.775 v | 03101 FT575g)

21.1 max
\ 20.6+0.2
N
4 2
Ny ®
—1 N
-
S
+I
@
5

Weight : 1.10g (Typ.)
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TC551001API/AFI/AFTI/ATRI—-10L

OQUTLINE DRAWING (TSOP32-P-0820)

Unit in mm

w
]
0.240.1

8.2MAX
7.940.1

] Y
17 o
18.4%0.2 I £ 1.00.1 0.1£0.05
20.010.2 o 1.omax | |
-8
Q
T2}
-,
o

Weight : 0.36g (Typ.)
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TC551001API/AFI/AFTI/ATRI—10L

QUTLINE DRAWING ( TSOP32-P-0820A )

Unit in mm

S TENTATIVE
3
o
1 Z% e
O o
1 | - _
[=3
& ﬁ 4
i A vy |~
-1 ',
]
16
18.430.2 J c% 1.0%0.1 0.10.05
20.0£0.2 o 1.2MAX
-8
3%
"
-
pva
< ) °

Weight : 0.36g (Typ.)
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8,192 WORD x 8 BIT CMOS STATIC RAM

DESCRIPTION

The TC5588P/J is a 65,636 bits high speed static random access memory organized as 8,192 words by 8
bits using CMOS technology, and operated from a single 5-volt supply. - Toshiba’s CMOS technology
and advanced circuit from provides high speed feature.

The TC5588P/J has low power feature with device control using Chip Enable (CEI/CE2), and has
Output Enable Input (OF) for fast memory access. Also the device power at memory access is reduced
by automatic power down circuit form.

The TC5588P/] is suitable for use in cache memory where high speed is required. All Inputs
and Outputs are directly TTL compatible.

The TCH588P/J is packaged in a 28 pin standard DIP and SOJ with 300 mil width for high
density surface assembly.

FEATURES

¢ TFast access time: e 5V single power supply : 5V 10%
TC5588P/F —15 15ns (MAX.) e Fully static operation
TC5588P/J —-20 20ns(MAX.) ® Directly TTL compatible : All Input and Output
TC5588P/J —25 25ns(MAX.) e Output buffer control : OF
TC5588P/J —-35 35ns (MAX.) e Package
e Low power dissipation: TC5588P : DIP28 —P—300B
Operation TC5588P/J~15 135mA (MAX.) TC5588J : SOJ28 —P—300A
TC5588P/J —20 115mA (MAX.)
TC5588P/J—25 115mA (MAX.)
TC5588P/J —35 115mA(MAX.)
Standby 1mA (MAX.)
PIN CONNECTION BLOCK DIAGRAM
TC5588P TC5588) GEE‘E::#OR mm
:sz VW"%’ PRECHARGE
A70 CE2 | CIRCUIT . -« Vpp
As(] A8 ]
s Aslls € A9 A E o] = MEMORY CELL ~—o GND
w A4l 6 W 230A11 S o uw 8 zsém;v
asll7 5 []3 ou x32x8
> a8 7 210A10 o8 23 | 8z (65.536)
a Al [ a (a3} AS ©O—
° a0l 102 190wos A ]
- vo1E - [llex4 vor . = -
702 1106 17— SENSE AMP 2
Vo3[ oS X S : P i § :
GND{] 104 ~=l COLUMN X -
<on o < _r DECODER < o
PIN NAMES _°_ BUFFER o=
AO~A12 Address Inputs A8 ~—" A0
1/01~1/08 Data Inputs/Outputs
TET, CE2 Chip Enable Inputs
WE Write Enable Input
OF Output Enable Input weo—d =
Vpp Power (+5V) € 0—9) 3 -‘g
GND Ground : ce2 — %%g
N.C. No Connection &io— S8




TC5588P/J—15, TC5588P/J—20
TC5588P/J—25, TC5588P/J—35

MAXIMUM RATINGS

SYMBOL ITEM RATING UNIT
Voo Power Supply Voltage -0.5~7.0 \
Vin Input Voltage -2.0~7.0 v
Vour Output Voltage - 0.5~Vpp +0.5 v
Po Power Dissipation 1.0 w
Tsolder Soldering Temperature - Time 260-10 °C-sec
Tstrg Storage Temperature ~65~150 °C
Topr Operating Temperature -10~85 °C
DC RECOMMENDED OPERATING CONDITIONS (Ta=0~70°C)
SYMBOL PARAMETER MIN. TYP. MAX. UNIT
Vop Power Supply Voltage 4.5 5.0 5.5 v
Vin Input High Voltage 2.2 - Vpp +0.5 \
Vi Input Low Voltage *-3.0 - 0.8 v
* Pulse width = 10ns, DC: -0.5V (min)
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 pA
lou Output High Current Vou = 2.4V -4 - - mA
lou Output Low Current VoL =0.4V 8 - - mA
CET=Viy or CE2=Vy or WE=Vy, £1
- - A
o Output Leakage Current or OE =V, Vour=0~Vop rz
Vpp = 5.5V tcycle = Min cycle =15 - - 135
| CET=Vy and CE2=Vy -20 A
oo Operating Current Other Inputs = ViV -25 - - 115 "
lout=0mA -35
Vpp = 5.5V tcycle = Min cycle
loost CET=V)y or CE2= Vik - - 25
Standby Current Other Inputs = ViV mA
Ioos2* CET=Vpp-0.2V or CE2=0.2V
Other Inputs = Vpp - 0.2V or 0.2V - - !

*: In standby mode with CEIZ Vpp-—0.2V, these specification limits are guaranteed under the
condition of CE2ZVpp-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
Cour Output Capacitance Voyr = GND 7 pF

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




TC5588P/J—15, TC5588P/J—20
TC5588P/J—25, TC5588P/J—35

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

READCYCLE
TC5588P/)-15 | TC5588P/)-20 | TC5588P/5-25 | TC5588P/-35
SYMBOL PARAMETER VN | MAX. | MIN. | MAX. | MIN. | Max. | miv. | max. | N7
tRe Read Cycle Time 15 - 20 - 25 - 35 -
tacc Address Access Time - 15 - 20 - 25 - 35
tcot TET Access Time - 15 - 20 - 25 - 35
tco2 CE2 Access Time - 15 - 20 - 25 - 35
1oe OE Access Time - 9 - 10 - 12 - 12
Output Data Hold Time From Address
tou Chazge 5 - 5 - 5 - 5 -
ns
tcoe Output Enable Time from TET or CE2 5 - 3 - 5 - S -
tcoo Output Disable Time from CET or CE2 - 6 - 6 - 6 - 6
toee Output Enable Time from OE 0 - 0 - 0 - 0 -
tooo Output Disable Time from OF - 5 - H - 5 - S
tpy Chip Selection to Power Up Time 0 - 0 - 0 - 0 -
 Chip Deselection to Power Down
trp Time - 15 - 20 - 25 - 35
WRITE CYCLE
TC5588P/3-15 | TC5588P/)-20 | TC5588P/1-25 | TCS5588P/)-35 "
SYMBOL PARAMETER MIN, [ MAX. | MIN. [ Max. | MiN. | MAX. | MiN. | max. | UM
twe Write Cycle Time 15 - 20 - 25 - 35 -
tew Chip Enable to End of Write 12 - 13 - 15 - 15 -
tAs Address Set Up Time 0 - 0 - 0 - 0 -
twp Write Pulse Width 12 - 13 - 15 - 15 -
twr Write Recovery Time 0 - 0 - 0 - 0 - ns
tps Data Set Up Time 9 - 10 - 12 - 12 -
ton Data Hold Time 0 - 0 - 0 - 0 -
toew Output Enable Time from WE 0 - 0 - 0 - 0 -
toow Output Disable Time from WE - 6 - 6 - 6 - 6
AC TEST CONDITIONS Fig. 1
Input Pulse Levels 3.0V/0.0V N ¥
input Pf.:ls.e Rise and Fall Time 3ns ) 4800 o 4800
Input Timing Measurement Reference 2.2V/0.8V /O pin pin
Levels
i CL=30pF 2550  CL=5pF 2550
Output Timing Measurement Reference 2.0v/0.8Y
Levels
Output Load Fig. 1 (For tcoe, toke. tcoo,
topo toew and topw)
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TC5588P/J—15, TC5588P/J—20
TC5588P/J—25, TC5588P/J—35

TIMING WAVEFORMS

READ CYCLE (2)
| 4
ADDRESSES ﬁ
A
cE2 /4
[:$)
OF
High Impedance
Dou

WRITE CYCLE 1(5) (WE Controlled Write)

twe

ADDRESSES >3‘ ‘pg”
A Y ye

tas twr

WE ' A
AN
) i

1 toew ()

n
S
-
2
7

q

UNKNOWN

Jr e\
Div >g DATA IN STABLE
A
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TC5588P/J—15, TC5588P/J—20
TC5588P/J—25, TC5588P/J—35

WRITE CYCLE 2 ®) (CEI Controlled Write)

ADDRESSES >§: J‘N‘
m S s
- I
= Tt

tos
AN
Din DATA IN STABLE K
|

WRITE CYLCE 3 () (CE2 Controlled Write)

ADDRESSES >St K
cE2 \_‘

tos
o N-
Oin >< DATA IN STABLE ><
-F b od
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TC5588P/J—15, TC5588P/J—20
TC5588P/J—25, TC5588P/J—35

NOTES: 1.

l

z
P

~N

Dout

The operating temperature (Ta) is guaranteed with transverse air flow exceeding 400

linear feet per minute.

. WE is High for Read Cycle.

. Assuming that TET Low transition or CE2 High t ransition occurs coincident with or

after WE Low transition, Outputs remain in a high impedance state.

. Assuming that CEI High transition or CE2 Low transition occurs coincident with or

prior to WE High transition, Outputs remain in a high impedance state.

. Assuming that OF is High for Write Cycle, Outputs are in a high impedance state

during this period.

. These parameters are specified as follows and measured by using the load shown in

Fig. 1.
(A) tCOE, tOEE, LORW ‘weerereeserosses Output Enable Time
(B)  tCOD, tODO, tODW swwreeresesrenenes Output Disable Time
\ —y—
\ . /
[ 4 \
- G T (B)
High tmoed . 02v
mpe: V_ T — .
e = (3 X ourput patavaup X p-4—Ligh Impedance
= — = 0.2v
UNKNOWN UNKNOWN

C-6



TC5588P/J—15, TC5588P/J—20
TC5588P/J—25, TC5588P/J—35

OUTLINE DRAWINGS

Plastic DIP (DIP28 —P -300B)

UNIT in mm

0~15*

N

o

{ tm
73102

N

\r/ 0 o
/2%

35.4 max

34.9%0.2

0.95%0.1

4.15%03

33403

Weight : 2.03 g (TYP)
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TC5588P/J—15, TC5588P/J—20
TC5588P/J—25, TC5588P/J—35

OUTLINE DRAWINGS

Plastic SOJ (SOJ28 —P —300A)

UNIT in mm

28 15
oo mmeaoaomee

18.84 max

18.4240.12

o
07180

G I
e

3.540.2

Weight : 0.83 g (TYP)
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8,192 WORD x 9 BIT CMOS STATIC RAM
DESCRIPTION

The T'C5589P/J is a 73,728 bits high speed static random access memory organized as 8,192 words by 9
bits using CMOS technology, and operated from a single 5-volt supply. Toshiba's CMOS technology
and advanced circuit from provides high speed feature.

The TC5589P/J has low power feature with device control using Chip Enable (CEI/CE2), and has
Output Enable Input (OE) for fast memory access. Also the device power at memory access is reduced
by automatic power down circuit form.

The TC5589P/J is suitable for use in cache memory where high speed is required. All Inputs
and Outputs are directly TTL compatible.

The TC5589P/J is packaged in a 28 pin standard DIP and SOJ with 300 mil width for high
density surface assembly.

FEATURES

e Fast access time: e 5V single power supply : 5V10%
TC5589P/J-15  15ns (MAX.) e Fully static operation
TC5589P/J-20  20ns (MAX.) & Directly TTL compatible : All Input and Output
TC5589P/J-25  25ns(MAX.) e Output buffer control : OE
TC5589P/J-35  35ns(MAX.) e Package
¢ Low power dissipation: TC5589P : DIP28 —P —300B
Operation TC5589P/J-15 135mA (MAX.) TC5589J : SOJ28 —P —~300A
TC5589P/J-20 115mA (MAX.)
TC5589P/J-25 115mA (MAX.)
TC5589P/J-35 115mA (MAX.)
Standby 1mA (MAX.)
PIN CONNECTION BLOCK DIAGRAM
TCS5589P TC5589) CLOCK
GENERATOR -
PRECHARGE
CIRCUIT -0 Vpo
A2 o W 1 1
s o a1 = MEMORY CELL =0 GND
w S . ww § ARRAY
e 256x32x9
> b égg_ §E (13.728)
a AS
5 - =
Z Vo1 o4 ] == -
L — ==
S - ;;’ ;//=: SENSE AMP == g
- COLUMN 3«
P DECODER <
- S i
PIN NAMES L_ s e )
A~ a0
A0~A12 Address Inputs
1101~1/09 Data Inputs/Outputs
CET, CE2 Chip Enable Inputs
WE Write Enable Input —
OF Output Enable Input we o™ 8
utpu npu gto—d 32
Voo Power (+5V) ce20— ESS
Z0Z
GND Ground GEio— S8




TC5589P/J—15, TC5589P/J—20
TC5589P/J—25, TC5589P/J—35

MAXIMUM RATINGS

K]

SYMBOL ITEM RATING UNITS
Voo Power Supply Voltage -0.5~7.0 v
Vin Input Voltage - 2.0~72.0 v
Vour Output Voltage -0.5~Vpp +0.5 v
Po Power Dissipation 1.0 w
Tsolder Soldering Temperature - Time 260- 10 *C-sec
Tstrg Storage Temperature ~65~150 °C
Topr Operating Temperature -10~85 °C
DC RECOMMENDED OPERATING CONDITIONS (Ta =0~70°C)

SYMBOL PARAMETER MIN. TYP. MAX. UNIT
Voo Power Supply Voitage 4.5 5.0 5.5 v
Viy Input High Voltage 2.2 - Vop +0.5 v
Vy Input Low Voltage *-3.0 - 0.8 - v

* Pulse width = 10ns, DC: ~0.5V (min)

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

SYMBOL PARAMETER TEST CONDITION MIN TYP. MAX UNITS
i, Input’ Leakage Current Vin=0~Vpp - - %1 1A
lon QOutput High Current Vou = 2.4V -4 - - mA
loy Output Low Current VoL = 0.4V 8 - - mA
TET=Vy or CE2= Vi, or WE=vy
) - - 1 A
Lo Qutput Leakage Current or D =Vi, Vour=0~Vpp o
Vpo = 5.5V tcycle = Min cycle =15 - - 135
; TET=Vy and CE2=Vy ~-20 A
D00 Operating Current Other Inputs = Vig/ViL 35 _ ) s m,
lout = 0mA -35
Vpp = 5.5V tcycle = Min cycle
Ioos1 TET=Vyy or CE2=Vy - - 25
Standby Current Other Inputs=Vy/V) mA
Ioos2* CET=Vpp~-0.2V or CE2=0.2V
Other Inputs=Vpp - 0.2V or 0.2V - - 1

* :In standby mode with TE1Z Vpp—0.2V, these specification limits are guaranteed under the
condition of CE22 Vpp—0.2V or CE2=0.2V.

CAPACITANCE (Ta=25°C, f=1.0MHz)

SYMBOL PARAMETER TEST CONDITION MAX. UNIT
iy Input Capacitance Vin=GND 5 pF
Cout QOutput Capacitance Vouyr=GND 7 pF

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

C-10




TC5589P/J—15, TC5589P/J—20
TC5589P/J—25, TC5589P/J—35

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

READ CYCLE
TC5589P/)-15 | TCS589P/)-20 | TC5589p/)-25 | TCS589P/-35
SYMBOL PARAMETER MIN. | MAX. | MIN. | MAX. [ MIN. | MAX. [ MIN. | MAX. UNIT
tre Read Cycle Time 15 - 20 - 25 - 35 -
tace Address Access Time - 15 - 20 - 25 - 35
tcos CET Access Time - 15 - 20 - 25 - 35
tcoz CE2 Access Time - 15 - 20 - 25 - 35
toe OF Access Time - 9 - 10 - 12 - 12
tom g::ﬁ;: Data Hold Time From Address 5 _ s ~ 5 - s _
teoe Output Enable Time from CE1or CE2 5 - 5 - 5 - 5 - "
tcoo Output Disable Time from TETor CE2 - 6 - 6 - 3 - 6
toke Output Enable Time from OF 0 - 0 - 0 - 0 -
tooo Output Disable Time from OE - 5 - S - 5 - S
tou Chip Selection to Power Up Time 0 - 0 - 0 - 0 -~
tep g‘:‘pe Deselection to Power Down _ 15 - 20 _ 25 _ 35
‘WRITE CYCLE
TC5589P/4-15 | TC5589P/)-20 | TC5589P/)-25 | TC5589P/-35
SYMBOL PARAMETER MIN. | MAX. | MIN, | MAX. | MIN. | MAX. | MIN. | MAX. UNIT
twe Wwrite Cycle Time 15 - 20 - 25 - 35 -
tew Chip Enable to End of Write 12 - 13 - 15 - 15 -
tas Address Set Up Time 0 - 0 - 0 - 0 -
twp Write Pulse Width 12 - 13 - 15 - 15 -
twr Write Recovery Time 0 - 0 - ] - 0 - ns
tos Data Set Up Time 9 - 10 - 12 - 12 -
tou Data Hold Time 0 - 0 - 0 - 0 -
toew Output Enable Time from WE 0 - 0 - 0 - 0 -
toow Output Disable Time from WE - 6 - 6 - 6 - 6
AC TEST CONDITIONS Fig. 1
Input Pulse Levels 3.0V/0.0V ¥ g
::::: :::ren: lIt/ele::':re':s':ll:r;rtj’:::feren:e o /0 pin 4800 IO pin 4son
Levels 2.2v/0.8V [
t)e\:’tz:t Timing Measurement Reference 2.0V/0.8V CL=3°”F’I 2558 CL=5pF "J; 2550
Output Load -Fig. 1 (For teoe, toee. tcop,

tooo, toew and topw)
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TC5589P/J—15, TC5589P/J—20
TC5589P/J—25, TC5589P/J—35

TIMING WAVEFORMS

READ CYCLE (2)

tre
b
ADDRESSES x
—T
tacc LN

High Impedance

WRITE CYCLE 1(5) (WE Controlled Write)

twe

ADDRESSES >2‘ "}{‘
X X

3

| toew (6)

o
m
~

2
/2

UNKNOWN UNKNOWN

-
Q
I

tog

Ow )gr DATA IN STABLE "5(
B
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TC5589P/J—15, TC5589P/J—20
TC5589P/J—25, TC5589P/J—35

WRITE CYCLE 2(5) (CET Controlled Write)

twe

ADDRESSES >§" W
- AX

AS | twe | WR

1
||

= i
Ow >i DATA IN STABLE *K
ADDRESSES X )(:
- Sy 2
ce2 l h\.k

High Impedance

o

UNKNOWN s
B

Diy >q DATA IN STABLE jé(
. 1
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TC5589P/J—15, TC5589P/J—20
TC5589P/J—25, TC5589P/J—35

NOTES: 1.

Ql

~

<

g
m
(8]
m

~N

Dour

The operating temperature (Ta) is guaranteed with transverse air flow exceeding 400

linear feet per minute.

. WE is High for Read Cycle.

. Assuming that CEI Low transition or CE2 High transition occurs coincident with or

after WE Low transition, Outputs remain in a high impedance state.

Assuming that CE1 High transition or CE2 Low transition occurs coincident with or
prior to WE High transition, Outputs remain in a high impedance state.
. Assuming that OE is High for Write Cycle, Outputs are in a high impedance state
during this period.
. These parameters are specified as follows and measured by using the load shown in
Fig. 1.
(A)  tCOE, tOEE, tQEW crevweereeseeen Output Enable Time
8 R e e A — Output Disable Time
D—-
[ 4y \
— -
@ ) o2v
igh " _‘ .
High Impedance C o2y X: OUTPUT DATA VALID X High Impedance
l; ' = 0.2v
UNKNOWN UNKNOWN
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TC5589P/J—15, TC5589P/J—20
TC5589P/J—25, TC5589P/J—35

QUTLINE DRAWINGS

Plastic DIP (DIP28 —P —300B)

UNIT in mm

0~15°

28 15

=00

\/ 0254,

35.4 max
34.940.2
0.95+0.1
o~ m
S -]
i } AT
l IH| SF  Sim
1 z o
| | z +l
A m
2 ™
_J ‘ 0.5+0.1 ?l0758)
0.94ve i =

Weight : 2.03 g (TYP)
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TC5589P/J—15, TC5589P/J—20
TC5589P/J—25, TC5589P/J—35

OUTLINE DRAWINGS

Plastic SOJ (SOJ28 —P—-300A)

UNIT in mm

28 15
jmimim el sl el el nlalelslsel

8.4:8%

uuuuuuuuuuuuu%_‘:

18.84 max

18.42+0.12

0.71:3%

=3
=\
1
-
—_]
=7
- %
3.5+0.2

Weight : 0.83 g (TYP)
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16,384 WORD x 4 BIT CMOS STATIC RAM

DESCRIPTION

The TC55416P—H is a 65,536 bit high speed static random access memory organized as 16,384 words
by 4 bits using CMOS technology, and operated from a single 5-volt supply.  Toshiba’s high
performance device technology provides both high speed and low power features with ‘a maximum
access time of 15ns/20ns/25ns/35ns and maximum operating current of 120mA /100mA /100mA /
80mA at minimum cycle time.

The TC55416P —H also features an automatic stand—by mode. When deselected by Chip Enable (CE),
the operating current is reduced to 1mA.

The TC55416P is suitable for use in cache memory and high speed storage, where high speed/high
density are required.

The TC55416P—H is packaged in a 22 pin standard plastic DIP with 0.3 inch width for high
density assembly.

The TC55416P—H is fabricated with ion implanted CMOS silicon gate MOS technology for high
performance and high reliability.

FEATURES
¢ Fast access time : ® Low power dissipation :
TC55416P—15H 15ns(MAX.) Operation  TC55416P-15H 120mA(MAX.)
TC55416P—~20H 20ns(MAX.) TC55416P—-20H 100mA(MAX.)
TC55416P —-25H 25ns(MAX.) TC55416P-25H 100mA(MAX.)
TC55416P—35H 35ns(MAX.) TC55416P—-35H  80mA(MAX.)
¢ 5V single power supply : 5Vt10% ‘Standby 1mA(MAX.)
® Fully static operation ® Package
¢ Diractly TTL compatible : TC55416P~H : DIP22-P—300
All Input and Output
PIN CONNECTION BLOCK DIAGRAM
TC55416P - H
CE
~ A6
3 A7 o « MEMORY -0 Vpp
w A8 S ceLARRAY | o g
> A9 o 256x64x4
A10°0—] o
o ANl
° A12 g i}
- AN | COLUMN 10 R
o1 CIRCUIT —‘-1\__“:
o e
> N
yo4 >
PIN NAMES A
AD~ A13 Address Inputs CE
ADA1A2A3A4AS
1101 ~1/04 Data Input /Output
CE Chip Enable Input T ot
WE Write Enable Input WE
Voo Power ( +5V) °_[i>
GND Ground e

Ca7




TC55416P—15H, TC55416P—20H
TC55416P—25H, TC55416P—35H

MAXIMUM RATINGS

SYMBOL CHARACTERISTIC RATING UNIT
Voo Power Supply Voltage ~0.5~7.0 v
Vin Input Voltage -2.0~7.0 v
Vio Output Voltage -0.5~Vpp + 0.5 v
Po Power Dissipation 650 mwW
Tsolder Soldering Temperature - Time 26010 *C-sec
Tstrg Strage Temperature - 65~150 °C
Topr Operating Temperature -10~85 °C
DC RECOMMENDED QOPERATING CONDITIONS
SYMBOL CHARACTERISTIC MIN. TYP. MAX. UNIT
Voo Poser Supply Voltage a5 5.0 5.5 \
Vi Input High Voltage, 2.2 - Vpp +0.5
Vi Input Low Voltage *-3.0 - 0.8

* Pulse width =10ns, DC: —0.5V (min)

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

SYMBOL CHARACTERISTIC TEST CONDITION MIN. TYP. MAX. UNIT
Iy Input Leakage Current Vin=0~Vpp - - + pA
lox Qutput High Current Von =24V -4 - - mA
lov Output Low Current Vor = 0.4V 8 - - mA
o Output Leakage Current | TE=Vyy or WE=Vy, Vour=0~Vpp - - 1 pA

Vpp = 5.5V, tcycle =Min cycle -15H - = 120
- 20H - - 100
lobo Operating Current TE=Vy, loyr=0mA 25 - 100 mA
Other Input=Vy/Vy -35H - - 80
Vpp = 5.5V, teycle = Min cycte
Ipos 1 _ - - 25
CE = Vi, Other Input=Viy/ Vi,
Standby Current mA
CE=Vpp-0.2V
loos2 - - 1
Other Input=Vpp - 0.2V or 0.2V
CAPACITANCE (Ta=25°C)
SYMBOL CHARACTERISTIC TEST CONDITION MAX. UNIT
Cin Input Capacitance Vin=GND 5 pF
Cour Output Capacitance Vour = GND 7 pF

NOTE : This parameter periodically sampled is not 100% tested.
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TC55416P —15H, TC55416P—20H
TC55416P—25H, TC55416P—35H

4)
AC_CHARACTEIRSTICS (Ta=0~70°C , Vpp=5V+10%)

READ CYCLE

TCS5416P - 15H | TC55416P - 20H | TC55416P ~ 25H | TC55416P ~ 35H

SYMBOL CHARACTERISTIC UNIT
MIN. MAX. MIN. MAX. MIN. MAX. MIN. MAX.

tac Read Cycle Time 15 - 20 - 25 - 35 -
tace Address Access Time - 15 - 20 - 25 - 35
tco Chip Enable Access Time - 15 - 20 - 25 - 35
tcoe Output Enable Time from TE S - s - 5 - 5 -
tcop | Output Disable Time from TE - 6 - [ - 6 - 6 "
toH Output Data Hold Time s - 5 - 5 - 5 -
toy Power Up Time 0 - 0 - 0 - 0 -
tpo Power Down Time - 15 - 20 - 25 - 35

WRITE CYCLE

TC55416P - 15H | TC55416P — 20H | TC55416P - 25H | TC55416P ~ 35H

SYM8OL CHARACTERISTIC UNIT
MIN. | MAX. | MIN. | MAX. | MIN. [ MAX. | MIN. | MAX.

twe Write Cycle Time 15 - 20 - 25 - 35 -

twp Write Pulse Width 12 - 13 - 13 - 13 -

tow Chip Enable to End of Write 12 - 13 - 13 - 13 -

tas Address Set Up Time 0 - 0 - 0 - 0 -

twr Write Recovery Time 0 - 0 - 0 - o - ns

togw | Output Enable Time from WE 0 - 0 - 0 - 0 -

toow |OQutput Disable Time from WE - 6 - 6 - 6 - 6

tos Data Set Up Time 9 - 10 - 10 - 10 -

ton Data Hold Time [} - 0 - [} - 0 -
AC TEST CONDITIONS Fig. 1
input Pulse Levels 3.0v/0.0V sy sy
Input Rise and Fall Time 3ns

4800 4800

g:gt;tn 2"121 I;\Aeaswemem 2.0V/0.8V Cu=30pF ;I; 2550 CL=SpF )I 2550
Output Load See Fig. 1

(For teoe, tcoo,
toewstoow)
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TC55416P—15H, TC55416P—20H
TC55416P—25H, TC55416P—35H

TIMING WAVEFQORMS
READ cYCLE (¥

tRC
ADDRESS D X
tACC toH
o —— 7%
1COE () tcop ) |
<—>I l— - .
Oour OUTPUT DATA VALID 2
UNKNOWN UNKNOWN
WRITE CYCLE1 (WE Controlled Write)
twe
ADDRESS )q
3V
tas e R <R |
WE V]
TO0W & tOEW )
: L LIGH I MPEDANCE @
Lo toH UNKNOWN
Dy X DATA IN STABLE 4
WRITE CYCLE 2 (CE Controlled Write)
twe
ADDRESS X X
1AS <R |
= ’\+ ew Vi
we m - W
tCOE () toow, ()
> |
| HIGH IMPEDANCE
Dour 3
UNKNOWN 1Ds DM
Diny X DATA IN STABLE 4
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TC55416P—15H, TC55416P—20H
TC55416P—25H, TC55416P—35H

(i) 1. WE is High for Read Cycle.

2. Assuming that CE Low transition occurs coincident with or after WE Low transition, Outputs
remain in a high impedance state.

3. Assuming that CE High transition occurs coincident with or prior to WE High transition,
Outputs remain in a high impedance state.

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

5. These parameters are specified as follows and measured by using the load shown in Fig.1.

(A) tcoE,toEw o Output Enable Time

(B) tcop,topw Output Disable Time

(A) (8)
[ 0.2v
Dour High Impedance / yo.2v 7] High Impedance
v OUTPUT DATA VALID
N 4oz . HY 00v
UNKNOWN UNKNOWN 4
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TC55416P—15H TC55416P—20H
TC55416P—25H, TC55416P—35H

OQUTPUT DRAWINGS

Plastic DIP (DIP22 —P ~300)

UNIT in mm

0~15°

22 12
O/ ) ) e 1M

;

lTl\_JK_Jl_IL_JLJ\_II_lL.lI__II_J
n

64+02
[7.62]

27.7 wax

27.2+0.2

4.15+03

3303

s 0.51 mm 3.5:0.I2
D)

WEIGHT : 1.44g (Typ.)
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16,384 WORD X 4 BIT CMOS STATIC RAM

DESCRIPTION

The TC55417P/J—H is a 65,536 bit high speed static random access memory organized as 16,384 words
by 4 bits using CMOS technology, and operated from a single 5§ - volt supply.  Toshiba’s high
performance device technolgy provides both high speed and low power features with a maximum access
time of 15ns/20ns/25ns/35ns and maximum operating current of 120mA /100mA /100mA /80mA at
minimum cycle time, ’

The TC55417P/J—H also features an automatic stand - by mode. When deselected by Chip Enable (CE),
the operating current is reduced to 1mA.

The TC55417P/J—H is suitable for use in cache memory and high speed storage, where high speed/
high density are required.

The TC55417P/J—H is packaged in a 24 pin standard plastic DIP and a 24 pin plastic SOJ,
with 0.3 inch width for high density assembly.

The TC55417P/J—~H is fabricated with jon implanted CMOS silicon gate MOS technology for high
performance and high reliability.

FEATURES
® Fast access time : ® Low power dissipation :
TC55417P/J ~15H 15ns(MAX.) Operation TC55417P/J—-15H  120mA(MAX.)
TC55417P/J~20H 20ns(MAX.) TC55417P/J—-20H  100mA(MAX.)
TC55417P/J ~26H 25ns(MAX.) TC55417P/J—-25H  100mA(MAX.)
TC55417P/J-35H 35ns(MAX.) TC55417P/J —-35H 80mA(MAX.)
® 5V single power supply : 5V+10% Standby ImA(MAX.)
® TFully static operation ® Outpot buffer control : OF
¢ Diractly TTL compatible : ¢ Package TC55417P—H : DIP24—P-300B
All Input and Output TC55417J -H : SOJ24 -P —300A
PIN CONNECTION BLOCK DIAGRAM
TC55417P~H TC55417)-H
Agll
i
a3 MEMORY — Vo
Aslla CELL ARRAY
Aslls (256X 64 4) = GND
A3lle
A247
AllU8
A0UJ9
CEQ 10 COLUMN 1/0
OEQ 11 CIRCUIT
GNDl{ 12
COLUMN
DECODER
A0~ A13 Address Inputs ce
1/101~1/04 Data Input/Output ADATA2A3ALAS
TE Chip Enable Input
WE Write Enable Input
OF Output Enable input CE O~y
Vpp Power (+5V) WE
GND Ground OF :ia:-\/
N.C. No Connection D CE
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TC55417P/J—15H, TC55417P/J—20H
TC55417P/J—25H, TC55417P/J—35H

MAXIMUM RATINGS

SYMBOL ITEM RATING UNITS
Voo Power Supply Voltage -0.5~7.0 v
Vin Input Voltage -2.0~7.0 v
Vour Output Voltage ~0.5~Vpp +0.5 \
Pp Power Dissipation 650 mw
Tsolder Soldering Temperature - Time 260-10 *C-sec
Tstrg Storage Temperature -65~150 *C
Topr Operating Temperature -10~85 *C
DC RECOMMENDED OPERATING CONDITIONS (Ta =0~70°C)
SYMBOL PARAMETER MIN. TYP. MAX. UNIT
Voo Power Supply Voltage 4.5 5.0 5.5 v
Viu Input High Voltage 2.2 - Vpp +0.5 v
Vi Input Low Voltage *-30 - 0.8 \Y
* Pulse width =10ns, DC: —0.5V (min)
DC CHARACTERISTICS (Ta=0~70°C, Vpp =5V * 10%)

SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX. | UNIT
I Input Leakage Current Vin=0~Vpp - - LAl PA
loH Output High Current Von=2.4V -4 - - mA
loL Output Low Current Vou=0.4V 8 - - mA

CE=Viyor OE=V)y or WE=Vy
o Output Leakage Current - - Ed | A
Vour =0~Vpp
Vpp = 5.5V, tcycle = Min cycle ~15H o - 120
. - 20H - - 100
looo Operating Current TE=Vy, loyr=0mA ~3on - = 100 mA
Other Input=Viy/Vy ~35H - - 80
Vpp = 5.5V, tcycle = Min cycle
Ipos 1 - - 25
TE = Vi, Other Input=Vy/Vy
Standby Current mA
TE=Vpp~0.2V
Ipos 2 - - 1
Other Input=Vpp~0.2V or 0.2V
CAPACITANCE (Ta=25°C)
SYMBOL PARAMETER TEST CONDITION MAX, UNIT
Cin Input Capacitance Vin=GND S pF
Cout Output Capacitance Vour = GND 7 pF

Note : This parameter periodically sampled is not 100% tested.
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TC55417P/J—15H, TC55417P/J—20H
TC55417P/J—25H, TC55417P/J—35H

AC_CHARACTERISTICS (Ta=0~70°C ), Vpp =5V * 10%)

READ CYCLE

TC55417P/)-15H | TC55417P/)-20H | TC55417P/)-25H | TC55417P/)-35H

SYMBOL PARAMETER UNIT
MIN. | MAX. | MIN. | MAX. { MIN. | MAX. | MIN. | MAX.
tae Read Cycle Time 15 - 20 - 25 - 35 - ns
tacc Address Access Time - 15 - 20 - 25 - 35 ns
tco Chip Enable Access Time - 15 - 20 - 25 - 3s ns
toe Output Enable to Output Valid - 9 - 10 - 10 - 10 ns
tcoe Output Enable Time from TE 5 - 5 - 5 - 5 - ns
tcoo Output Disable Time from CE - 6 - 6 - 6 - 6 ns
toee Output Enable Time from DE 0 - 0 - 0 - 0 - ns
tooo Output Disable Time from OE - S - 5 - 5 - s ns
ton Output Data Hold Time 5 - 5 - 5 - 5 - ns
tpy Power Up Time 0 - 0 - 0 - 0 - ns
tpp Power Down Time - 15 - 20 - 25 - 35 ns

WRITE CYCLE

TC55417P/J-15H | TC55417P/J-20H | TC55417P/)-25H | TC55417P/)-35H
SYMBOL PARAMETER UNIT
MIN. | MAX. | MIN. [ MAX. | MIN. | MAX. | MIN. | MAX.

twe Write Cycle Time 15 - 20 - 25 - 35 - ns
twe Werite Pulse Width 12 - 13 - 13 - 13 - ns
tow Chip Enable to End of Write 12 - 13 - 13 - 13 - ns
tas Address Set Up Time 0 - 0 - (] - 0 - ns
twRr Write Recovery Time 0 - 0 - 0 - 0 - ns
toew Qutput Enable Time from WE 0 - [} - 0 - 0 - ns
topw Output Disable Time from WE - 6 - 6 - 6 - 6 ns
tps Data Set Up Time 9 - 10 - 10 - 10 - ns
ton Data Hold Time 0 - 0 - [} - 0 - ns
AC TEST CONDITIONS Fig. 1
Input Pulse Levels 3.0V/0.0V 5V 5V
Input Rise and Fall Time 3ns
4800 4800
g:fzt:\:eirti:vgel;wmuremm 2.0v/0.8V Cu=300F J; 2550 Qu=5F I 2550
Output Load See Fig. 1 (For tcoe, tose, tcoo

tooo, toew and topw)
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TC55417P/J—15H, TC55417P/J—20H
TC55417P/J—25H, TC55417P/J—35H

TIMING WAVEFORMS
READ CYCLE ¥

ADDRESS

tacC

tOH

<>

LD s

a m«-&—-

OF —tQE |
OQEE (6)

tCOE (6 <—>I

tcop (6

tODO (6}

Dour

OUTPUT DATA VALID

UNKNOWN

UNKNOWN
WRITE CYCLE 1 (WE Controlled Write)
twe
ADDRESS
= - o Y
I 1, WR
WE twp %
tODW (6)
= Ym0 | ‘oogw | toge )
HIGH IMPEDANCE 1QEW (8)
tDj tDH
Oiy X DATA IN STABLE
WRITE CYCLE 2 © (CE Controlled Write)
twe
ADDRESS X
tAg twR
TE Ny tow

R =

—

WE !
w I, = A
N |
_tcop® |, T 2 HIGH IMPEDANCE
Dour
UNKNOWN 1Ds IDH,
O >< DATA IN STABLE
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TC55417P/J—15H, TC55417P/J—20H
TCS55417P/J—25H, TC55417P/J—35H

Note: 1. WE is High for Read Cycle.

2. Assuming that CE Low transition occures coincident with or after WE Low transition,
outputs remain in a high impedance state.

3. Assuming that CE High transition occurs coincident with or prior to WE High transition,
outputs remain in a high impedance state.

4. The Operating temp_erature (Ta) is guaranteed with transverse air flow exceeding 400
linear feet per minu‘te.

5. The OF input can be held on low (Vi) in write cycle.

6. These parameters are specified as follows and measured by using the load shown in Fig.1.
(A) tcOE, toEE,togw  ****=  Output Enable Time

(B) tcop,topo,topw e Output Disable Time

b L

[ ]

WE __:Z " L

(8)
High Impedance § “;' h imped
i - =
.Dourt J = §3v X | OUTPUT DATA vALID X j-A——ign mpecance
¥ = 0.2v
UNKNOWN UNKNOWN
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TC55417P/J—15H, TC55417P/J—20H
TC55417P/J—25H, TC55417P/J—35H

OUTLINE DRAWINGS

Plastic DIP (DIP-24-300B)

Unit in mm

24 13

L.JLII_JI_JI_.IL..Il_lul_Ji_lL_JLEI
1

30.3 mAx
29.820.2
1.2+0.1
a1 87
+ 41
b4 v
i <
~m
H (-]
+l
a L]
o m

Weight : 1.72 g (TYP)
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TC55417P/J—15H, TC55417P/J—20H
TC55417P/J—25H, TC55417P/J—35H

OUTLINE DRAWINGS
Plastic SOJ (SOJ24 ~P-3004)

Unit in mm

o T e O o O O o 35 v 1 e 1 e N e O o e
L
K
A
Lo (-]
Tuuuuuuuuuu%—i’
16.3 max
15.88+0.12
0.7123%
ol I
T 3 3
U _S1 w»n
m

0.43:&:; Em

=

27

Weight : 0.72 g (TYP)
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2 -WAY 4,096 WORDS x 18 BITS/8,192 WORDS x 18 BITS
CMOS STATIC CACHE DATA RAM

DESCRIPTION

The TC55187T is a 147,456 bits high-speed static RAM which can be user-configured either as 2-way
4,096 words by 18 bits or as 8,192 words by 18 bits. It is provided with a byte control and on-chip
address latches. The TC55187T is fabricated using Toshiba's CMOS technology and advanced circuit
techniques which provide the high speed feature, and is operated from a single 5-volt supply. This
device features address access time as fast as 20ns, output-enable access as fast as 10ns and simple
interfacing capability with bipolar TTL circuits. The TC55187T can directly interface with the INTEL
82385 cache controller, without requiring additional peripheral circuit such as latches, transceivers and
gates. Therefore ; Significant reductions in the number of parts, board assembly area and power
dissipation can be achieved by using the TC55187T cache data RAM. The MODE input of the
TC55187T allows the user to configure the memory internally either as a 2-way 4,096 words by 18 bits
organization which is suitable for 2-way set associative cache designs or as a 8,192 words by 18 bits
organization suitable for direct map cache designs. The TC55187T can also be operated as a
conventional asynchronous static RAM, which can be accessed from change of address, by holding the
ALE input in the kigh state. The TC55187T is packaged in a 52-pin standard PLCC for high-density
board level assembly.

FEATURES

e TFast Access Time (inax.)

ITEM TC55187T o Configurable for 2-way or direct RAM arrays
~20 —35 “30 2-way 4,096wordsX 18bits (MODE =V1y)
8,192words X 18bits (MODE =V1L)
tge  Cycle Time 20ns 25ns 30ns. L] Contailns adodres?1 latches (except A12) and byte
tan _ Address Access Time 20ns 25ns 30ns control, B50 an 1
tor OF Access Time 10ns 10ns 12ns * Icl?:gg.ﬁisr directly with the Intel 82385 Cache
e Power dissipation ® Single power supply of 5V 10%
Operating TC55187T-20 230mA (max.) e All inputs and outputs TTL compatible
TC55187T—25  220mA (max.) e Two Output buffer controls : 52%,
TC55187T—30  200mA (max.) ® Two Write enable controls : WEA, WEB
Standby 40mA (max.) o TC55187T:QFJ52-P~S750
PIN NAMES PIN CONNECTION (TOP VIEW)
A2 A4 A6 ALE A8 A10

AO0~A12 Address Inputs A,_’_‘ —_ ,5,3,., ﬁ,s,,v,g.l’,_, ﬁ?,_.f\qg,_.ﬂ‘
D0~D15, DPO, DP1 Data Input/Output 5 152 50
ALE Address Latch Input GSS g g;z
TE Chip Enable input 4 i
B30 Lower Byte Select Input n
BST Upper Byte Select input "
OFfA Output Enable Input (Way - A)
OEB Output Enable Input (Way - B)
WEA Write Enable Input (Way - A)
WEB Write Enable Input (Way - B)
MODE Mode Select Input
VDD Power (+5V)
GND Ground

Voo B30 WEA GND DEB MODE Vpp
Vpop WEB GND OEA B3T Vpo
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TC55187T—20, TC55187T—25, TC55187T—30

BLOCK DIAGRAM
1-WAY 8,192 words X 18 bits (MODE : Vi)

DO-D7/Dp0 D8-D15/Dp1

MODE = Vi

[o]43
~!:WE§ ET 8Kx9
— E2
i Dot
WEA +—{WE DO-7

Dp0

£

Dp1
A2

A0-11_A12]} A0-11_A12

e ADDRESS
LATCH

2-WAY 4,096 words X 18 bits (MODE : Viy)

DO-D7/0p0 D8-D15/Dp1

MODE = Vi

A12 ODon't Care
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TC55187T—20, TC55187T—25, TC55187T—30

TRUTH TABLE 1

CONTROL INPUT FUNCTION CONFIGURATION
MODE ALE T CHIP AO~AT1 Al2
H *1 H Disable *2 *2
H L Enable Valid "2 4K x 18 x 2
H L L Enable Latched *2
L "1 H Disable *2 *2
L H L Enable valid Valid 8K x 18
L L L Enable Latched Valid
*t:Heorl *2 : Don't Care
TRUTH TABLE 2 (MODE=V_ --- 8K x 18)
INPUTS OPERATION
WER | wWEs | OEA | om | ®o | BT cHip | T
* * * * H H Deselect Open Open
H H H H - > Deselect Open Open
L H Output Open
H H L L H L Read Cycle Open Output
L L Output Output
L H input Open
L L * * H L Write Cycle Open Input
L L Input Input
L H
H H H L H L Undefine (9) Undefine Undefine
L L
L H
H H L H H L Undefine (9 Undefine Undefine
L L
L H
H L * . H L Undefine (8) Undefine Undefine
L L
L H
L H - * H L Undefine (8) Undefine Undefine
L L
¢« Horl
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TC55187T—20, TC55187T—25, TC55187T—30

TRUTH TABLE 3 (MODE=V)y -+ 4K x 18 x 2)

INPUTS OPERATION
DO~D7 08~D15
WEA WEB (7% [13} B30 [::1) way -~ A way -8 Op0 Dp?
* - - * H H Deselect Deseiect Open Open
H H ] H . . Deselect Deselect Open Open
way -8
t H Output Open
way - B
H H H L H L Deselect Read Cycle Open Output
L L way-B way~B
Output Output
way - A
L H Output Open
way~A
H H L H H L Read Cycle Deselect Open Output
L L way -A way~A
Output Output
L H
H H L L H L Deselect Deselect Open Open
L L
way~B
L H Input Open
H L » - H L D i way -8
eselect Write Cycle Open Input
L L way-8 way-B
input Input
way-A
t H Input Open
L H . . H L | write cya way-A
ite Cycle Deselect Open Input
L L . way-A way-A
Input Input
L H way - A/B
Input Open
L L . . H L | write cyde | wi way ~AB
ite Cycle rite Cycle Open Input
L L way - A/B way - A/B
input Input
s:Hortl

C-34



TC55187T—20, TC55187T—25, TC55187T—30

MAXIMUM RATINGS

SYMBOL ITEM RATING UNIT
Voo Power Supply Voltage -0.5~7.0 v
Vin Input Voltage -2.0~7.0 v
Vour Output Voltage -0.5~Vpp+0.5 \"
Po Power Dissipation 1.3 w
Tsoider Soldering Temperature - Time 260-10 *C-sec
Tstrg Storage Temperature -65~150 *C
Tope Operating Temperature -10~85 *c

DC RECOMMENDED OPERATION CONDITIONS (Ta=0~70°) ("

SYMBOL PARAMETER MIN. TYP. MAX. UNIT
Vpp Power Supply Voltage 4.5 5.0 5.5 \
Viy Input High Voltage | 22 - Vpp +0.5 "
ViL Input Low Voltage -05* - 0.8 v

* ; -3V pulse width lessthan 10ns

DC CHARACTERISTICS (Ta =0~70°C, Vpp =5V * 10%) ("

SYMBOL PARAMETER TEST CONDITION MiIN. TYP. MAX. UNIT
e Input Leakage Current Vin=0~Vpp -1 - +1 pA
low Output High Current Vor =2.4V -4 - - mA
lov Output Low Current Vo= 0.4V 8 - - mA
ko Qutput Leakage Current Output Disable -1 - +1 pA
tRe, twe = min. cycle -20 - - 230
. Add., WE, ALE = Clock (3.0V/0V)
[ Operating Current PR -25 - - 220
DDO perating Curre, BE=3.0V mA
CE, B3 =0V, MODE=3.0V/0V -30 - - 200
CE,BS,WE,OE =V, ALE=V)_
| Standby Current o * - -
oos ¥ s Add., Data, MODE =V, or V. 40 mA
CAPACITANCE (Ta=25°C, freq.= 1MHz)
SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX. UNIT
Cin Input Capacitance Vin=GND - - 5 pF
Cout Output Capacitance Vour = GND - - 7 pF
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TC55187T—20, TC55187T—25, TC55187T—30

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

READ CYCLE
-20 -25 -30
SYMBOL PARAMETER UNIT
MIN. MAX. MIN. MAX. MIN. MAX.
tre Read Cycle Time 20 - 25 - 30 - ns
taa Address Access Time - 20 - 25 - 30 ns
ta124 A12 Access Time - 15 - 17 - 20 ns
ta ALE Access Time - 20 - 25 - 30 ns
tca TE Access Time - 20 - 22 - 25 ns
t9a BY Access Time - 20 - 22 - 25 ns
toe OF Access Time - 10 - 10 - 12 ns
tasL Address Latch Set-Up Time 4 - 4 - s - ns
taHL Address Latch Hold Time 5 - 5 - 5 - ns
e ALE Pulse Width 8 - 8 - 9 - ns
taoH g::::: Data Hold Time from Address 5 - 5 - 5 - ns
tom t:auttc;:‘uz Data Hold Time from Address s _ 5 _ 5 _ ns
tez TE to Output in Low-Z H - H - 5 - ns
[P BS to Output in Low-Z 5 - s - s - ns
towz OF to Output in Low-Z 0 - 0 - 0 - ns
tcHz CE to Output in High-Z - 10 - 10 - 12 ns
tgHz B3 to Outputin High-Z - 10 - 10 - 12 ns
toHz OF to Output in High-Z = 8 - 8 - 10 ns
toor DEA/OEB Inhibit Time [ - 8 - 10 - ns
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TC55187T—20, TC55187T—25, TC55187T—30

WRITE CYCLE
-20 -25 -30
SYMBOL PARAMETER UNIT
MIN. | MAX. | MIN. | MAX. | MIN. | MAX
we Write Cycle Time 20 - 25 - 30 - ns
twp WE Pulse Width 12 - 15 - 18 - ns
taw BS to End of Write 12 - 15 - 18 - ns
tew CE to End of Write 12 - 15 - 18 - ns
taw Write Address to End of Write 12 - 15 - 18 - ns
tataw Write Address A12 to End of Write 12 - 15 - 18 - ns
tas Write Address Set-Up Time 0 - 0 - 0 - ns
twR Write Recovery Time 0 - 0 - 0 - ns
tos Data Set-Up Time 8 - 10 - 10 - ns
oM Data Hold Time 0 - 0 - 0 - ns
wiz WE to Output in Low-Z 5 - 5 - s - ns
twHzZ WE to Output in High-Z - 7 - 8 - 10 ns
toEH OF Command Hold Time 5 - 5 - s - ns
tweH WE Command Hold Time - H - 5 - 5 ns
twi Write Command Inhibit Time 10 - 10 - 10 - ns
twa WE Access Time - 20 - 25 - 30 ns
AC TEST CONDITIONS Fig. 1 OUTPUT LOAD

Input Pulse Levels 3.0v/0.0v Voo

Input Pulse Rise and Fall Time 3ns DO~15 10000

Input Timing Measurement Reference Level 1.5v DPO, DP1

Lo:::ut Timing Measurement Reference 1.5v €, = 100pF 667Q

Output Load fig. 1 ;f;
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TC55187T—20, TC55187T—25, TC55187T—30

TIMING WAVEFORMS

READ CYCLE TIMING 1

MODE=Vjy  4Kx18x2 (A12=Don't Care)
MODE=V_ -8Kx18 (A12=Valid input)

tast tanL

AC-All /%/////// Valid Address %////////////////’///////////

NN ¥777777

tp

ALE __4/ \} / [—_\_

tRC

) N N
L NN AN N £/ /77
OFR, OEB N V
X F /0 | eum
ot
ta12a tanz 9
tsa
taa tonz 0
D0-D1S |
Dp0-1 Valid Output
{Output)
tca Lo
1 ™
A taoH
towz M
tgz m
ez @

Z
NOTE : WEA, WEB=V)y % -+ Don't Care
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READ CYCLE TIMING 2 (toor TIMING . MODE =V1y)

NN &R

@ AN [/

e TU\ [T77T77

READ

(OEB) Way-A (8)
tool

N

READ
OFEE
(OEA) Way-B (A)
toe toHz M | toe touz o
D0-D15 /
Dp0-1 A
(Output) | % %
*ov.z toLz e

NOTE : WEA,WEB=V)y % - Don't Care
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WRITE CYCLE TIMING 1 (WE Control) 6

MODE=V)y - 4Kx18x2 (A12=Don’t Care)
MODE=V,_ **8Kx18 (A12=Valid Input)

tm twr |

RN 77777
w ATk u I
o TN | L] (777777777
WER, WEB N = N \\ - ;/ =
(inpur) Vaiid tnput

% -+ Don't Care
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WRITE CYCLE TIMING 2 (ES Control) (6)

MODE=Vy - 4Kx18x2 (A12=Don’t Care)
MODE=V; - 8Kx18 (A12=Valid Input)

1, t,
ASL AHL

Nty "~ /l Valid Address WW‘W//

<m( Ty —— >
NN m T ITTT7T7T
we A | | : 3 /b_—_‘\_
w50 557 Y w; ey |
e ST /777777777

00-D15
Dp0-1
(Output) taz @
tos ton

DO-D1S
Dp0-1 Valid Input
(Input)

% -+ Don’t Care
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WRITE CYCLE TIMING 3 (CE Control) (6

MODE=V)y 4Kx18x2 {A12=Don’t Care)
MODE=V;, -8Kx18 (A12= Valid input)

o1 TR e N

A12 (%Mk Valid A12 (Unlatched) 7////////////////////// /)

‘H:S tow twr ‘
« w KRR i i
ALE __.At tw -\ }b \
twe
tow
e A\ NN\ X AN
Las twr
twp
wEwm N\ N\ N\ \\ K 1/ /L[
whiz @ |
DO-D15
Dp0-1
{Output) teg ™ . )
- DS DH
Dg.:oi'? Valid Input
(input)

% -+ Don‘t Care
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WRITE CYCLE TIMING 4 (topn and twgn) ©)

tasL tant
I*—’I_——-—-’

poNy S,

w AN [/

ALE '——/_—\P /_\_—
AN [/

% + Don't Care
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WRITE CYCLE TIMING 5 (A12 Control) (6)

Only MODE =V, 8K x 18 (A12=Valid Input)

taraw
Valid Address (A12) Valid Address (AIZ)W

A2
tas | tew twe | tas tow twr
TE Note { Note N 4 Note
............ . \___../th \_._/ o |
ALE
e ﬁ
tas taw twr tas taw twr
B%0, BST Note X 4 Note N b Note
................... NN Y AU IR | N ISUPPY RV
tas twe twr | tas twe twr |
WEA, WEB Note N 4 Note N Note
.................... N U O NS PP
tps ton tos tou
D0-D15
Dp0,Dp1 Valid Input valid Input
{input)

Note ; tw; - Write Command Inhibit Time
(CE=H or BS0=B5T=H or WEA=WEB=H) % - Don't Care
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READ AFTER WRITE CYCLE TIMING

tasL tanL
R e

taraw

e OV Y7777

tas

tas

ELANANANANAAN f777

oF X y
tas twe twr
S N 4
WEA, WEB K 7 toe -
tos | tou touz @ ez @
D0~D15 DpO~1 . .
(Inpuv/Output) Valid Input % Output
taiza taon
twa I louz""

% + Don't Care
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NOTE :

1.The operating temperature (Ta) is guaranteed with transverse air flow exceeding 400 linear
feet per minute.
2.Assuming that CE Low transition occurs coincident with or after WE Low transition,
Outputs remain in a high impedance state.
3.Assuming that BS0 or BST Low transition occur coincident with or after WE transition,
Lower Byte Outputs (D0~D7, Dp0) or Upper Byte Outputs (D8~D15, Dpl) remain in a high
impedance state.
4,Assuming that CE High transition occurs coincident with or prior to WE High transition,
Outputs remain in a high impedance state.
5.Assuming that BS0 or BST High transition occurs coincident with or prior to WE
transition, Lower Byte Outputs (DO~D7, Dp0) or Upper Byte Outputs (D8~D15, Dpl)
remain in a high impedance state.
6.Assuming that OF is High for Write Cycle, Outputs are in a high impedance state during
this period.
7.These parameters are specified as follows and measured by using load shown in Fig. 1.
(A)tcLz, tBLZ, toLz, twLz -+ Output Enable Time
(B)tcHZ, tBHZ, tOHZ, twHz - Output Disable Time

TE B, OF t
§ ——/
we % \
o § -
Dout Hi-2 0.1V 0V oz
0.v 0.V
% -

8.The Write Data and Write Address are indeterminate when the input level of WEA and
'WEB is diferent on Direct Mapping Mode (MODE =V7,).

9.The Read Data are indeterminate when the input level of OEA and OEB is diferent on
Direct Mapping Mode (MODE =VIL).
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OUTLINE DRAWING

QFJ52-P-8750

UNIT : mm
1 20.06+0.12
| 19.13%0.07
| 7 1 47
/-—ar—ar—\mhr—nﬁhf—\r—\r\r—\m _
8 a6
O :
0
] ~
~N
] °' - ~
j | e I
H| H H
J ~m “ -]
b ol 2 o
h 2 = ®
i}
D
i
20 D34
S [ S G S Ry S gy e gy S g S gy n g S gy e gy v pay e gy S —— -

2 33

432 203

18.2840.2

Weight : 2.68g (Typ.)
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2 -WAY 4,096 WORDS x 18 BITS/8,192 WORDS x 18 BITS
CMOS STATIC CACHE DATA RAM

DESCRIPTION

The TC55188T is a 147,456bits high-speed static RAM which can be user-configured either as 2-way
4,096 words by 18 bits or as 8,192 words by 18 bits. It is provided with a byte control, on-chip
address latches and chip-enable latch. The TC55188T is fabricated using Toshiba’s CMOS technology
and advanced circuit techniques which provide the high speed feature, and is operated from a single 5-
volt supply. This device features address access time as fast as 20ns, output-enable access as fast as
10ns and simple interfacing capability with bipolar TTL circuits. The TC55188T can directly interface
with the INTEL 82385 cache controller, without requiring additional peripheral circuit such as latches,
transceivers and gates. Therefore;Significant reductions in the number of parts, board assembly area
and power dissipation can be achieved by using the TC55188T cache data RAM. The MODE input of
the TC55188T allows the user to configure the memory internally either as a 2-way 4,096 words by 18
bits organization which is suitable for 2-way set associative cache designs or as a 8,192 words by 18
bits organization suitable for direct map cache designs. The TC55188T can also be operated as a
conventional asynchronous -static RAM, which can be accessed from change of address, by holding the
ALE input in the high state. The TC55188T is packaged in a 52-pin standard PLCC for high-density
board level assembly.

FEATURES

o Fast Access Time (max.)

TC55188T o Configurable for 2-way or direct RAM arrays
ITEM % 7 % 2-way 4,096words X 18bits (MODE =V1y)
- i - 8,192words X 18bits (MODE = Vi)
tac__ Cycle Time 20ns 25ns 30ns e Contains address latches, CE latch and byte
tan_ Address Access Time 20ns 25ns 30ns control, BSO and
¢ Interfaces directly with the Intel 82385 Cache
tos  OF Access Time 10ns 10ns 12ns Controller
® Power dissipation ¢ Single power supply of 5V110%
Operating TC55188T-20 230mA (max.) e All inputs and outputs TTL c%%Latible
TC55188T ~25 220mA (max.) ¢ Two Output buffer controls : A,
TC55188T-30  200mA (max.) e Two Write enable controls : WEA,
Standby 40mA (max.) e TC55188T : QFJ-P-S750
PIN NAMES PIN CONNECTION (TOP VIEW)
A2 A4 AB ALE A8 A0
AD~A12 Address Inputs Al A3 A5 Vpp A7 AS A1l
D0~D15, DPO, DP1 Data Input/Output
ALE Address/ CE Latch Input g A12
CE Chi 0 e
p Enable Input D GNO
B30 Lower Byte Select Input 0 D15
BT Upper Byte Select input 0 D14
OFEA Qutput Enable Input (Way - A) ?] 013
OEB Qutput Enable Input (Way - B) 0 g:fo
WEA Write Enable Input (Way - A) 0 on
WEEB Write Enable Input (Way - B) 0 o10
MODE Mode Select Input g D9
VDD Power (+5V) % 321
GND Ground

Vpp B30 WEA GND OZB MODE Voo
Voo WEB GND OFEA B3T Vpp
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BLOCK DIAGRAM

1-WAY 8,192 words X 18 bits (MODE : VjL)

DO~D7/Dp0 D8~D15/Dp1

MODE = Vg

YO BUFFER

00000000, OO0
[T [T

OF8
Wi BT 8Kx9 TT 8KxS$
1z sRAM ____{rg SRaM
o —{4- OFR =D o "o
WE WEA —WE 00~7 V.7 WE D8~15 Y
Dp0 Dp1
0 Ap-n a2} AQ-11_A12
¢ ADDRESS |rreremmrttee U e
Al LATCH  pabiiuaseady e
AL2
ALE
<3 LATCH
B3O
[33)
2-WAY 4,096 words X 18 bits (MODE : Vin) /
DO~D7/Dp0 D8~D15/Dp1
MODE = Viy
A12 O Don't Care
4K x 9
B Ram
OFA DO~7
A OF  Dpo
WEA
A0-11
A0
2 ADDRESS T
Av1 LATCH
AE . AO0-11
[« LATCH T
—— E2  DO~7
oz O B
WEB 1 we $Kxa
B30
BST
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TRUTH TABLE 1

CONTROL INPUT FUNCTION CONFIGURATION
MODE ALE CE CHIP AO~A11 A12
H H H Disable "1 *1
i B
" A e Bisable Latehed Latehed KX 18 x 2
H L L*2 Enable Latched Latched
L H H Disable *1 *1
L H L Enable valid Valid 8K x 18
L L H*2 Disable Latched Latched
L L L2 Enable Latched Latched
*1: Don't Care *2 : Latched level as ALE from H to L
TRUTH TABLE 2 (MODE=V; --- 8K x 18)
INPUTS OPERATION
Wi | wes | oeA | om | O | m7 cHIp 00 | %om”®
. - - d H H Deselect Open Open
H “H H H - - Deselect Open Open
L H QOutput Open
H H L L H L Read Cycle Open Output
L L Output Output
L H Input Open
L L * * H L Write Cycle Open input
L L input Input
L H
H H H L H L Undefine (9 Undefine Undefine
L L
L H
H H L H H L Undefine (9 Undefine Undefine
L L
L H
H L > - H L Undefine (8) Undefine Undefine
L L
L H
L H * ~ H L Undefine (8 Undefine Undefine
L L
*iHeorl
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TRUTH TABLE 3 (MODE=V;y -+ 4Kx 18x2)

INPUTS OPERATION
wix | wes | ot | o | B0 | BT | wey-a | ww-s | Coo’ | "Hm"
. - - - H H Deselect Deselect Open Open
H H H H » * Deselect Deselect Open Open’
way-~-B
¢ H Output Open
. way -8B
H H H L H L Deselect Read Cycle Open Output
L L way-B way~B
Output Output
way-A
L H Output Open
way=-A
H
H . L H H L Read Cycle Deselect Open Output
L L way=-A way - A
Qutput OQutput
L H
H H L L H L Deselect Deselect Open Open
L L
way-B
L H Input Open
H L . . : way -8
H L Deselect Write Cycle Open input
L L way-B way -8
Input Input
way-A
t H Input Open
L H . . H Write Cyc! way - A
L rite Cycle Deselect Open input
L L way - A way - A
Input Input
L H way - A/B
Input Open
L L . . H i e | wri | way - A8
L Write Cycle rite Cycle Open nput
L L way - A/B way - A/B
Input input

*: Don't Care
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MAXIMUM RATINGS
SYMBOL PARAMETER RATING UNIT
Voo Power Supply Voltage -0.5~7.0 v
ViN Input Voltage -2.0~7.0 v
Vour Output Voltage -0.5~Vpp+0.5 v
Po Power Dissipation 1.3 w
Tsolder Soldering Temperature + Time 260-10 °C-sec
Tstrg Storage Temperature -65~150 *C
Topr Operating Temperature -10~85 *C
DC RECOMMENDED OPERATION CONDITIONS (Ta=0~70°C) M
SYMBOL PARAMETER MiIN. 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 -05* - 0.8 \Y
* : -3V pulse width lessthan 10ns.
DC_CHARACTERISTICS (Ta =0~70°C, Vpp =5V *10%) (!
SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX. UNIT
[ Input Leakage Current Vin=0~Vpp -1 - +1 pA
lok Output High Current Von=2.4V -4 - - mA
lot Output Low Current VoL= 0.4V 8 - - mA
o Output Leakage Current Output Disable -1 - +1 A
tre, twe = min. cycle ~20 = - 230
s Add., WE, ALE = Clock (3V/0V)
| Operating Current o -25 - - 220 A
DDO perating Lurr UE=3.0V m.
TE, BS =0V, MODE =3.0V/0V ~30 - - 200
CE, B3, WE, OF = Vi, ALE=Vy,
! Standby Current ! ‘ - -
o0s Y Add., Data, MODE = Vy or Vi “ mA
CAPACITANCE (Ta=25°C, freq.=1MHz)
SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX, UNIT
Cin Input Capacitance Vin=GND - - 5 pF
Cout Output Capacitance Vour=GND - - 7 pF
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AC CHARACTERISTICS (Ta=0~70°C, Vpp=5V £ 10%

READ CYCLE

) (1)

-20 -25 -30
SYMBOL PARAMETER UNIT
MIN. MAX. MIN. MAX. MIN. MAX.

tre Read Cycle Time 20 - 25 - 30 - ns
tan Address Access Time - 20 - 25 - 30 ns
ta ALE Access Time - 20 - 25 - 30 ns
ta TE Access Time - 20 - 22 - 25 ns
A BY Access Time - 20 - 22 - 25 ns
toe OF Access Time - 10 - 10 - 12 ns
tasL Address Latch Set-Up Time 4 - 4 - S - ns
tanL ;mddress Latch Hold Time 5 - 5 - 5 - ns
e ALE Pulse Width 8 - 8 - 9 - ns
taom g::r::: Data Hold Time from Address 5 _ 5 _ 5 - ns
ton ?;tc;;ut Data Hold Time from Address 5 _ s _ s _ s
tz ALE to Qutput in Low =2 S - 5 - 5 - ns
ez CE 1o Output in Low-Z 5 - 5 - s - ns
3z B3 to Output in Low-2 5 - s - 5 - ns
o OF to Output in Low-Z 0 - 0 - [} - ns
tuz ALE to Output in High=2 - 12 - 12 - 15 ns
tcsz CE to Output in High-Z - 10 - 10 - 12 ns
t3uz B3 to Outputin High-2 - 10 - 10 - 12 ns
1oHZ OF to Output in High-Z - 8 - 8 - 10 ns
oo OEA/OES Inhibit Time 8 - 8 - 10 - ns
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WRITE CYCLE

-20 -25 -30
SYMBOL PARAMETER UNIT
MIN. MAX. MIN. MAX. MIN. MAX.
we Write Cycle Time 20 - 25 - 30 - ns
twp WE Pulse Width 12 - 15 - 18 - ns
taw B to End of Write 12 - 15 - 18 -l o
tew CE to End of Write 12 - 15 - 18 - nsv
taw Write Address to End of Write 12 - 15 - 18 - ns
tas Write Address Set-Up Time 0 - 0 - 0 - ns
TwR Write Recovery Time 0 - 0 - [] - ns
s Data Set-Up Time 8 - 10 - 10 - ns
toH bau Hold Time 0 - 0 - 0 - ns
twiz WE to Output in Low-Z H - S - 5 - ns
twhZ WE to Output in High-Z - 7 - 8 - 10 ns
togu OF Command Hold Time 5 - 5 - 5 - ns
tweH WE Command Hold Time - 5 - 5 - 5 ns
twi Write Command Inhibit Time 10 - 10 - 10 - ns
AC TEST CONDITIONS Fig. 1. OUTPUT LOAD

Input Puise Levels 3.0v/0.0v Voo

Input Pulse Rise and Fall Time 2ns DO~15 10000

Input Timing Measurement Reference Level 1.5v DPO, OP1

Output Timing Measurement Reference 1.5V €, = 100pF 667Q
Level ;
Output Load Fig. 1 7
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TIMING WAVEFORMS

READ CYCLE TIMING 1 (ALE=Clock)

1

tanL

MODE=V|y  4Kx18x2 (A12=Don't Care}
MODE=Vy - 8Kx18 (A12 = Valid input)

AO’(-:;; 1) lid Address W//////////////////////

tasy tanL |
Z
« [ .. .
|
e
— ] N
ALE N /]
tre

; N \
=E A\ N\ R K /77777
m,m \ (

X /
loe teHz
tea iz o
taa tonz @
DO~D15S
Dp0~1 .
{Output) Valid Output
tca tion
ta
toiz M
taiz ™
tez 0
tuz o

NOTE : WEA, WEB =Vin
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READ CYCLE TIMING 2 (ALE=Vin)

MODE=Vy - 4Kx18x2 (A12=Don't Care)
MODE=V,_ --8Kx18 (A12=Valid input)
tre
AO~A11 ><7 Valid Address >(
(A12)
NNV V/ /77
RN AN I

= NN NN\ X Y AUV
%R, OF8 \ Y
%08 AN £/
1og tewz @
t8a tauz M
taa tonz ™
D0~D15
Dpoll @ Valid Output
{Output) tca
1 |}L°ﬁ
= ‘OLZ (4]
taz O
tez @
tI.LZ m

//Z/%% + Don't Care

NOTE : WER, WEB = Viy
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READ CYCLE TIMING 3 (too1 TIMING . MODE =V1n)

tast TAHL

w1 K e X

L tast tant |

« G ...

ALE —-/_—_\ﬁ /—\_
me NN\ (L]

READ
OtA ~—\ b
(OEB) K Way-A(8) 4
too!
o134 READ
(OER) Way-B (A)
e tonz @ | e tonz @ |
DO~D15 i P ' ' pe
Dp0~1 A -~ D\ y A
(Output) torz ® % %A’ | %’
—-L-z—-—<—+ toz
NOTE : WEA, WEB=V,y % - Don't Care
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WRITE CYCLE TIMING 1 (WE Control) (6)

MODE=Vjy - 4Kx 18x2 (A12=Don't Care)
MODE=V - 8Kx18 (A12=Valid Input)

tasL tan

T e N0

(A12)
tast tany |

ALe ——; e R /| \
: twe
LN NN /N7
le—tas twp twR
WER, WEB ) \\ }(
- twuz O twiz @
D0~D15 z |
& D v 2,485
tos tor
Dg;glf Valid Input
(Input)

% -+ Don’t Care
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WRITE CYCLE TIMING 2 (BS Control) (6)

o D

|| tas

1, 1,
ASL. AHL

MODE =V - 4Kx18x2 (A12=Don't Care)
MODE=V; - 8Kx18 (A12=Valid Input)

taw

valid Address ‘%/////////////////////////

taHL l l

y S

twe

taw

tas N \l\

/

twhz (7)

AN

NN

Twr

NI,

tas

00-D15
Dp0-1

{ Output)

D0-D15
Dp0-1

taLz (7)

tos ton

(Input)
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TC55188T—20, TC55188T—25, TC55188T—30

WRITE CYCLE TIMING 3 (CE Control) (6
(A12=Don’t Care)
(A12=Valid Input)

MODE=V;y - 4Kx 18%2
MODE=Vy - 8Kx18

twe
A0-A1 >\ Valid Address )(
tas tow twr tas
T \\ \R ]r J{ - \’\_—
taw

EE NN 2L

twp
mms \ NN NN\ [/ L]
€8 N 7 /
twhz M
D0-D15
Dp0-1 /
(Output) tag @
: ltos ton
D0-D15
Dp0-1 Valid nput
(input)

W/% - Don't Care
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WRITE CYCLE TIMING 4 (toey and twgn) (6

LY,
w T Y /SN
T\ [T77T777

WEA WEB

D0-D15
Dp0-1
(Output)

D0-D1S
Dp0-1
({input)
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NOTE : 1.The operating temperature (Ta) is guaranteed with transverse air flow exceeding 400 linear
feet per minute.
2.Assuming that CE Low transition occurs coincident with or after WE Low transition,
Outputs remain in a high impedance state.
3.Assuming that BS0 or BST Low transition occur coincident with or after WE transition,
Lower Byte Outputs (DO~D7, Dp0) or Upper Byte Outputs (D8~D15, Dpl) remain in a high
impedance state.
4.Assuming that CE High transition occurs coincident with or prior to WE High transition,
Outputs remain in a high impedance state.
5.Assuming that BS0 or BSI High transition occurs coincident with or prior to WE
transition, Lower Byte Outputs (DO~D7, Dp0) or Upper Byte Outputs (D8~D15, Dpl)
remain in a high impedance state.
6.Assuming that OE is High for Write Cycle, Outputs are in a high impedance state during
this period.
7.These parameters are specified as follows and measured by using load shown in Fig. 1.
(A)tLLz, tCcLZ, tBLZ, tOLZ, twLz ** Output Enable Time
(B)tLHZ, tCHZ, tBHZ, tOHZ, twHz ‘- Output Disable Time

CE,85,0¢
%
((
b))
WE
ALE
@) % ;
! % ‘ -
Dout Hi-Z 0.V 0V hi-z
01V SS 0.1v

* The relation between signals depends on the preceding Timing Charts.

8.The Write Data and Write Address are indeterminate when the input level of WEA and
WEB is diferent on Direct Mapping Mode (MODE =V]L).

9.The Read Data are indeterminate when the input level of OEA and OEB is diferent on
Direct Mapping Mode (MODE =Vjy).
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OUTLINE DRAWING

QFJ52-P~-S750

UNIT : mm

. 20.06+0.12
19.13+0.07
7 1 47
inisininininisinisinizinlsl
8] a6
= O o]
O uj
g s =
: 2 3 s -
. . (=]
d | e
O ) o 8 RN
g 5 | © =l R
- ~ (=]
O ]
[ u] —
O ]
200 ) 34
— S
DU ooo0ooogogg ]
21 33 e
%
N
(=]
%
T N
m
1\ l a ) <
' ‘ «01
110718 o)
1.27
18.28+0.2

Weight : 2.68g (Typ.)
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65,536 WORD x 4 BIT CMOS STATIC RAM

DESCRIPTION

The TC55464P/J is a 262,144 bits high speed static random access memory organized as 65,536 words
by 4 bits using CMOS technology, and operated from a single 5—volt supply. Toshiba’s CMOS
technology and advanced circuit form provide high speed feature.

The TC55464P/J has low power feature with device control using. Chip Enable (CE). Also the device
power at memory access is reduced by automatic power down circuit form,

The TC55464P/J is suitable for use in cache memory where high speed is required. All Inputs
and Outputs are directly TTL compatible.

The TC55464P/J is packaged in a 24 pin standard DIP and SOJ with 300 mil width for high
density surface assembly.

FEATURES
e Fast access time : ® 5V single power supply :
TC55464P/J ~17 17ns(MAX.) -17 1 5V5%
TC55464P/J ~20 20ns(MAX.) -20/25/35 : 5V10%
TC55464P/J—-25 25ns(MAX.) o Fully static operation
TC55464P/J —-35 35ns(MAX.) e All Inputs and Outputs : TTL compatible
o Low power dissipation e Package TC55464P : DIP24 ~P --300B
Operation : TC55464P/J—17 120mA(MAX.) TC55464J : SOJ24-P-300A
TC55464P/J~20 120mA(MAX.)
TC55464P/J 25 120mA(MAX.)
TC55464P/J-35 100mA(MAX.)
Standby : 1mA(MAX.)
PIN CONNECTION BLOCK DIAGRAM
TC55464P TC55464) A15 - - MEMORY CELL
¢ ] —0
sl Voo 8 58 1,8 ARRAY Yoo
A7} 2 A15 o351
asl3 ate °—8§° 2§ 256x256 %4 +——0 GND
s ASE 4 g 210A13 As o=@ (262,144)
w A4} S A12
; ABE 6 E All _"___-_1 | [
A0l 7 A10 —1 COLUMNI/O
a Alll8 o 170101 vor 5 |/¥A___cireurr 'é
o A0l9 O 160102 g /— coLUMN =
- Asfl10 O 1703 -5 DECODER 3=
TEL /04 < —r <
enol WE 2 3 COLUMN 2 S
PIN NAMES AT N A0
A0~A15 Address Inputs
1101~1/104 Data Inputs/ Qutputs
CE Chip Enable Input -~
WE Write Enable Input - WE 2
o.gq
Voo Power( + 5V) = < s
TCo—qzs2
GND Ground eirtc]
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TC55464P/J—17, TC55464P/J—20
TC55464P/J—25, TC55464P/J—35

MAXIMUM RATINGS

SYMBOL iTEM RATING UNIT
Voo Power Supply Voltage -0.5~7.0 v
Vin Input Voltage -2.0~7.0 v
Vo Input/Output Voltage ~0.5~Vpp + 0.5 \

Po Power Dissipation 1.0 w
Tsoider Soldering Temperature - Time 26010 °C-sec
Tsteg Storage Temperature -65~150 °C
Topr Operating Temperature -10~85 °C
DC RECOMMENDED OPERATING CONDITIONS (Ta=0~70°C)
SYMBOL PARAMETER MIN. TYP. MAX. UNIT
-17 4.75 5.0 5.25
vV, P S ly Volt: v
oo ower Supply Voltage 2002535 |45 5.0 55
Vin Input High Voltage 2.2 - Vpp +0.5
Vi Input Low Voltage -05* - 0.8

* -3V Pulse Width :

10ns

DC and OPERATING CHARACTERISTICS (Ta=0~70°C, - 17:Vpp=5V 5%,

- 20/25/35 : Vpp = 5V % 10%)

SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX. | UNIT
I Input Leakage Current Vin=0~Vpp - - b A
lon Output High Current Von=2.4V -4 - - mA
lov QOutput Low Current Vo_=0.4V 8 - - mA
ILo Output Leakage Current | TE=V), or WE=V,, Vour=0~Vpp - - +1 pA

teycie = Min cycle Vpp=5.25V | -17 - - 120
) Operating Current TE=v =20 - - 120 A
boo perating Curre| =V Vpp=5.5V | ~-25 - - 120 "
Other Input = ViV -35 - - 100
teycle = Min cycle Vpp=5.25V | ~17
~20
| = - - 2
oS 1 CE= Vi Vop=5.5V | -25 0
Standby Current Other Input = ViV ~35 mA
CE=Vpp-0.2V
loos 2 - - 1
Other Input = 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
Cout Output Capacitance Vour=GND 8 pF

Note : This parameter is periodically sampled and is not 100% tested.
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TC55464P/J—17, TC55464P/J—20
TC55464P/J—25, TC55464P/J—35

AC CHARACTERISTICS (Ta=0~70°C{), =17:Vpp=5V 5%, -20/25/35: Vpp=5V % 10%)

READ CYCLE

TC55464P/)-17 | TC55464P/J-20 | TC55464P/)-25  TC55464P/)-35

SYMBOL PARAMETER UNIT
MIN. | MAX. | MIN. | MAX. [ MIN. | MAX. | MIN. | MAX.
tac Read Cycle Time 17 - 20 - 25 - 35 - ns
tacc Address Access Time - 17 - 20 - 25 - 35 ns
tco CE Access Time - 17 - 20 - 25 - 35 ns
ton ?:;g;: Data Hold Time from Address 5 _ 5 _ 5 ~ 5 _ ns
tcoE Output Enable Time from TE s - S - s - 5 - ns
tcoo Output Disable Time from CE - 10 - 10 - 10 - 15 ns
thu Chip Selection to Power Up Time 0 - 0 - 0 | - 0 - ns
tep Chip Deselection to Power Down Time - 17 - 20 - 25 - 35 ns
WRITE CYCLE

TC55464P/)-17 | TC55464P/)-20 | TC55464P/)-25 | TC55464P/)-35

SYMBOL PARAMETER UNIT
MIN. | MAX. | MIN. | MAX. | MIN. | MAX. { MIN. | MAX.

twe Write Cycle Time 17 - 20 - 25 - 35 - ns
tew Chip Enable to End of Write 13 - 13 - 15 - 20 - ns
tas Address Set Up Time 0 - 0 - 0 - 0 - ns -
twp Write Pulse Width 13 - 13 - 15 - 20 - ns
twr Write Recovery Time 0 - 0 - 0 - [ - ns
tps Data Set Up Time 10 - 10 - 12 - 15 - ns
toH Data Hold Time 0 - 0 - 0 - 0 - ns
toew Output Enable Time from WE 0 - 0 - 0 - 0 - ns
toow Output Disable Time from WE - 8 - 8 - 10 - 15 ns

AC TEST CONDITIONS Fig. 1

5V sv

Input Pulse Levels 3.0v/0.0v

Input Pulse Rise and Fall Time 3ns 4800 4800

input Timing Measurement Ref - ¥Opin 1/0pin

erence Levels 2.2V10.8v

Qutput Timing Measurement CL=30:F 2550 CL=5.F 2550

2.0v/0.8V
Reference Levels
Output Load Fig- 1 (For tcoe, tcop. toew 2nd topw)
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TC55464P/J—17, TC55464P/J—20
TC55464P/J—25, TC55464P/J—35

TIMING WAVEFORMS

READ CYCLE (2

ADDRESSES )4: x
- IIN—— Vi
WRITE CYCLE 1 (WE Controlied Write)
ADDRESSES )ﬂ i
W /
SN

High Impedance

1¢
tos L-‘l'l‘ UNKNOWN

UNKNOWN

D )Z DATA IN STABLE K
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TC55464P/J—17, TC55464P/J—20
TC55464P/J—25, TC55464P/J—35

WRITE CYCLE 2 ( CE Controlled Write)

"
ADDRESSES )

-

tas
i |

twe

WE

tow

/

—A

tobw (5)

High Impedance

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

S .
UNKNOWN i ton

=X
DATA IN STABLE jK

o
<1
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TC55464P/J—17, TC55464P/J—20
TC55464P/J—25, TC55464P/J—35

Note: 1.

Dout

< \
WE /

The operating temperature (Ta) is guaranteed with transverse air flow exceeding 400 linear

feet per minute.

. WE is High for Read Cycle.

Outputs remain in a high impedance state.

Outputs remain in a high impedance state.

(A)  tcoE, toEw -

(B) tcop, topw

Output Enable Time

Output Disable Time

v r—

(A)

High Impedance

[ N~

. Assuming that CE Low transition occurs coincident with or after WE Low transition,

. Assuming that CE High transition occurs coincident with or prior to WE High transition,

. These parameters are specified as follows and measured by using the load shown in Fig. 1.

-
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TC55464P/J—17, TC55464P/J—20
TC55464P/J—25, TC55464P/J—35

OUTLINE DRAWINGS

Plastic DIP (DIP24 - P - 3008)

Unit : mm

24 13

0—-15°

I_JI_JI__JI_JI_IL.TL.JI_JI_ll_II_JI_I

12 \

30.3 max

28.8£0.2

1201

1. 093w 1.2£0.1 05‘01

E4
4.15%03

03

33

E 051wl |35

Weight : 1.72g (Typ.)
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TC55464P/J—17, TC55464P/J—20
TC55464P/J—25, TC55464P/J—35

OUTLINE DRAWINGS

Plastic SOJ (SOJ24 - P - 300A)

24 13
mimlinlicinieolicislainlals|

7.77YP
102
8.425:02

| NNy Gy U [ NG Ry W [ ORI [y S ey N [y NV Yy W §

12

16.3MAX

15.8840.12

+0.1
| 0.71 505

| meen |
T
0.8Mid

3.540.2

H +0.07

AL XTI

Weight : 0.72g (Typ.)
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65,536 WORD x 4 BIT CMOS STATIC RAM

DESCRIPTION

The TC55465P/J is a 262,144 bits high speed static random access memory organized as 65,536 words
by 4 bits using CMOS technology, and operated from a single 5-volt supply.  Toshiba's CMOS
technology and advanced circuit form provide high speed feature.

The TC55465P/J has low power feature with device control using Chip Enable (CE), and has OQutput
Enable Input (OF) for fast memory access. Also the device power at memory access is reduced by
automatic power down circuit form. '

The TCB55465P/J is suitable for use in cache memory where high speed is required. All Inputs
and Outputs are directly TTL compatible.

The TC55465P/) is packaged in a 28 pin standard DIP and SOJ with 300 mil width for high
density surface assembly.

FEATURES
¢ TFast access time: ® 5V single power supply :
TC55465P/J-17  17ns(MAX.) -17 : 5V15%
TC55465P/J-20 20ns(MAX.) -20/25/35 : 5V110%
TC55465P/J-25  25ns(MAX.) e Fully static operation
TC55465P/J-35  35ns(MAX.) o All Inputs and Outputs : TTL compatible
¢ Low power dissipation e Output buffer control : OE
Operation : TC55465P/J-17  120mA(MAX.) e Package
TC55465P/J-20  120mA(MAX.) TC55465P : DIP28 —P —300B
TC55465P/J-26  120mA(MAX.) TC55465J : SOJ28 —P~300A
TC55465P/J-35  100mA(MAX.)
Standby : 1mA(MAX.)
PIN CONNECTION BLOCK DIAGRAM
TC55465P TC55465) AlS '
NC.O0% 28[Vpp o— gz [ MEMORY CELL — vpp
a5 2 270A14 2 °"’°—g:=m 8 ARRAY
Asl]3  26[A13 o—35u| |3 o0 G
a70 4 _ 250A9 eq3 1oy ! w
g a6l 5 $ 24DAt0 A8 (262,144)
w As( 6 w 23[A11
3 Adfl 7 5 22pAn2 1 ll I
A3l s © 21INC 1701 - < coLumnKO -
3 A209 & 20pN.C > /‘ CIRCUIT 2
2 A1010 2 190w01 g COLUMN 5
~ A0l 11— 1801/02 -z DECODER o]
[di 17lvo3 < -r <
OEQ13 160104 <5 =
GNDO 14 tSPWE 104 o ‘-"J 8
o) -
PIN NAMES
A0~A1S Address Inputs
1/01~1/04 Data Inputs/Outputs
CE Chip Enable Input
WE Write Enable input WE 3
OF Output Enable Input 3_.:
Voo, Power ( + 5V) OF H.‘f§ﬁ
GND Ground 3oZ
T o—dq3nd
N.C. No Connection Al
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TC55465P/J—17, TC55465P/J—20
TC55465P/J—25, TC55465P/J—35

MAXIMUM RATINGS
SYMBOL ITEM RATING UNIT
Voo Power Supply Voltage ~0.5~7.0 \
Vin Input Voltage -2.0~7.0 \
Vio Input/ Output Voltage -0.5~Vpp +0.5 v
Pp Power Dissipation 1.0 w
Tsolder Soldering Temperature - Time 260-10 *Csec
Tstrg Storage Temperature -65~150 °C
Topr Operating Temperature -10~85 *C
DC RECOMMENDED OPERATING CONDITIONS (Ta=0~70°C)
SYMBOL PARAMETER MIN. TYP. MAX. UNIT
~-17 4.75 5.0 5.25
\ P S ly Volt: \Z
oo ower Supply Voltage Z2002535 | 4.5 5.0 5.5
Vin Input High Voltage 22 - Vpp +0.5
Vi Input Low Voltage -05* - 0.8
* -3V Puise Width : 10ns
DC and OPERATING CHARACTERISTICS (Ta=0~70°C, - 17:Vpp=5V 5%, -20/25/35: Vpp =5V £ 10%)
SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX. UNIT
[ Input Leakage Current Vin=0~Vpp - - *1 HA
lon Output High Current Von=2.4V -4 - - mA
lov Output Low Current Vo, =0.4v 8 - - mA
o Output Leakage Current | CE=Vyyor OF = Viyor WE = Vy, Vour=0~Vpp - - $1 A
teyche = Min cycle Vpp=5.25V | ~17 - s 120
) Operating Current CE=vV =20 —~ — 120 mA
oo perating Curren =V Vop=55V | -25 | - - 120
Other Input = Vi Vi, -35 - - 100
tcycle = Min cycle Vpp=5.25V | -17
-20
foos 1 TE= Vi Voo=5sv | -25 | - »
Standby Current Other Input = ViV, ~-35 mA
CE=Vpp=-0.2v
loos2 - - 1
Other Input = Vpp - 0.2V or 0.2V
CAPACITANCE (Ta=25°C, f=1.0MHz)
SYMBOL PARAMETER TEST CONDITION MAX. UNIT
Civ Input Capacitance Vin=GND 6 pF
Cour Output Capacitance Vout =GND 8 pF
Note This parameter is periodically sampled and is not 100% tested.
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TC55465P/J—17, TC55465P/J—20
TC55465P/J—25, TC55465P/J—35

AC CHARACTERISTICS (Ta=0~70°C{) - 17:Vpp=5V £ 5%, - 20/25/35: Vpp =5V 10%)
READ CYCLE

TC55465P/)-17 | TC55465P/)-20 | TC55465P/)-25 | TC55465P/)-35

SYMBOL PARAMETER UNIT
MIN. | MAX. | MIN. | MAX. | MIN. [ MAX. | MIN. | MAX.

tre Read Cycle Time 17 - 20 - 25 - 35 - ns
tacc Address Access Time - 17 - 20 - 25 - 35 ns
tco CE Access Time - 17 - 20 - 25 - 35 ns
toe OF Access Time - 9 - 10 - 12 - 15 ns
ton g:atz;te Data Hold Time from Address s . 5 . 5 _ s . ns
tcoe Output Enable Time from CE s - 5 - H - 5 - ns
tcoo Output Disable Time from CE - 10 - 10 - 10 - 15 ns
toee Output Enable Time from OE 0 - 0 - 0 - 0 - ns
topo Output Disable Time from OF - 8 - 8 - 10 - 15 ns
tey Chip Selection to Power Up Time 1] - 0 - 0 - 0 - ns
tpo Cﬁip Deselection to Power Down Time - 17 - 20 - 25 - 35 ns
WRITE CYCLE

TC55465P/)-17 | TCS5465P/)-20 | TC55465P11-25 | TCS5465P/)-35
SYMBOL PARAMETER UNIT
MIN. | MAX. | MIN. | MAX. | MIN. | MAX. | MIN. | MAX.

twe Write Cycle Time 17 - 20 - 25 - 35, - ns
ew Chip Enable to End of Write 13 - 13 - 15 - 20 - ns
tas Address Set Up Time 0 - 0 - 0 - 0 - n;
twe Write Pulse Width 13 - 13 - 15 - 20 - ns
twr Write Recovery Time 0 - 0 - 0 - 0 - ns
tos Data Set Up Time 10 - 10 - 12 - 15 - ns
toH Data Hold Time 0 - [¥] - 0 - 0 - ns
torw Output Enable Time from WE 0 - 0 - 0 - 0 - ns
topw Output Disable Time from WE - 8 - 8 - 10 - 15 ns

AC TEST CONDITIONS Fig. 1

Input Pulse Levels 3.0V/0.0v ¥ ¥

Input Pulse Rise and Fall Time 3ns 4800 4800

IerlzzzeTiLne\‘i'r;Igs Measurement Ref ~ 2.2V/0.8V VVOpin VOpin

Output Timing Measurement CL=30,F 2550 CL=5eF 2550

Reference Levels 20vi08v ; l

Output Load Fig. 1 (For tcoe, toee. tcoo: tooo. toew and topw)
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TC55465P/J—17, TC55465P/J—20
TC55465P/J—25, TC55465P/J—35

TIMING WAVEFORMS

READ CYCLE (2)

ADDRESSES j x
- IN—

£

High Impedance QUTPUT DATA VALID

Dout

UNKNOWN

WRITE CYCLE1 (5) (WE Controlled Write)

twe

ADDRESSES X X

twp twr

tow

High Impedance

UNKNOWN

UNKNOWN tos o4
] ]

Oy X DATA IN STABLE
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TC55465P/J—17, TC55465P/J—20
TC55465P/J—25, TC55465P/J—35

WRITE CYCLE2(5) (CE Controlled Write)

twce

ADDRESSES 2

tas

twp

WE

tow

toow (6)

Dour

UNKNOWN

High Impedance

tos

toH

p:

DATA IN STABLE

X
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TC55465P/J—17, TC55465P/J—20
TC55465P/J—25, TC55465P/J—35

NOTE: 1. The operating temperature (Ta) is guaranteed with transverse air flow exceeding 400 linear

feet per minute.

2. WE is High for Read Cycle.

3. Assuming that CE Low transition occurs coincident with or after WE Low transition, Outputs
remain in a high impedance state.

4. Assuming that CE High transition occurs coincident with or prior to WE High transition, Outputs
remain in a high impedance state.

5. Assuming that OE is High for Write Cycle, Outputs are in a high impedance state during this
period.

6. These parameters are specified as follows and measured by using the load shown in Fig.1.

(A) tcoEk, toge, toew Output Enable Time
(B) tcop, topo, topw Output Disable Time
_— o T
CE, O \ .

)y

10

[t N

WE /
(») 6]
. 0.2v
High Impedance A . 4 t—High { d
Dout on meree” == 3V X, OUTPUT DATA VALID X N L
UNKNOWN ’ UNKNOWN 0.2v
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TC55465P/J—17, TC55465P/J—20
TC55465P/J—25, TC55465P/J—35

OUTLINE DRAWINGS

Plastic DIP (DIP28 - P ~ 300B)

Unit in mm
b
28 15 |
to
3 ~
T g Ly
™ ~ * 7
~ X
o
1 14 ﬁ
35.4 max
34.9+0.2
0.95+0.1
o~ ”
o 3_
! al oo
| oy M <im
' i 1 2z (=]
H +
S m
“o? m
0.5+0.1 7

0.94;»

WEIGHT : 2.03g (Typ.)
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TC55465P/J—17, TC55465P/J—20
TC55465P/J—25, TC55465P/J—35

OUTLINE DRAWINGS

Plastic SOJ (50J28 - P -~ 300A)

UNIT : mm

28 15
[milimininiaislinlielclelalnlnbe
B

7710
02
X3

8.42%0

\ J
ITI_LJLJI_IK_ILJI_JLJI—II_DI_II_JLJlﬁl

18.84 max

18.42+0.12

0.7140%

TRy S
i

3.5%0.2

WEIGHT : 0.83g (Typ.)
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32,768 WORD x.8 BIT CMOS STATIC RAM

DESCRIPTION

The TC55328P/J is a 262,144 bits high speed static random access memory organized as 32,768 words
by 8 bits using CMOS technology, and operated from a single 5-volt supply.  Toshiba's CMOS
technology and advanced circuit form provide high speed feature.

The TC55328P/J has low power feature with device control using Chip Enable (CE), and has Output
Enable Input (OE) for fast memory access. Also the device power at memory access is reduced by
automatic power down circuit form.

The TC55328P/J is suitable for use in cache memory where high speed is required. All Inputs
and Outputs are directly TTL compatible.

The TC55328P/] is packaged in a 28 pin standard DIP and SOJ with 300 mil width for high
density surface assembly.

FEATURES

e TFast access time: e 5V single power supply :
TC55328P/J-17  17ns(MAX.) -17 : 5VE5%
TC55328P/J-20  20ns(MAX.) —-20/25/35 : 5V10%

TC55328P/J-25  25ns(MAX.)
TC55328P/J-35  35ns(MAX.)
e Low power dissipation Output buffer control
Operation: TC55328P/J-17  140mA(MAX.) Package TC55328P : DIP28-P-300B
TC55328P/J-20  140mA(MAX.) TC55328J : SOJ28-P-300A
TC55328P/J-25  140mA(MAX.)
TC55328P/J-35  120mA(MAX.)

Fully static operation
All Inputs and Outputs : %L compatible

Standby : 1mA(MAX.)
PIN CONNECTION BLOCK DIAGRAM
TC55328P TC55328) AM'
o— «
= — u, & MEMORY CELL 0 Voo
2 8 ol &% 28 ARRAY
3 o——8gs| |ouw 256x 128x 8 +—— GND
g 55 ar =< (262,14)
o b
> ; > o1 - COLUMN 1/0 -
N 3 & 5 CIRCUIT >
) o ES =4
o 102 2 COLUMN 5
o ne & _l—» DECODER Om
< b w
-1 —.
13 o> ca COLUMN <32
1 108 o— ADDRESS BUFFER
{s0J) T [
PIN NAMES
A0~A14 Address inputs
1101~1/108 Data Inputs/OQutputs
CE Chip Enable Input —
WE Write Enable Input WEo . ©
OF Output Enable Input ot Hggc{(z
Voo Power ( + 5V) gug
GND Ground CEo—qono
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TC55328P/J—17, TC55328P/J—20
TC55328P/J—25, TC55328P/J—35

MAXIMUM RATINGS

SYMBOL ITEM RATING UNIT
Voo Power Supply Voltage ~0.5~7.0 v
Vin Input Voltage -2.0~7.0 v
Vio Input/ Qutput Voltage -0.5~Vpp +0.5 v
Po Power Dissipation 1.0 w
Tsoider Soldering Temperature * Time 26010 °C-sec
Tstrg Storage Temperature ~65~150 °c
Topr Operating Temperature - 10~8S *C
DC RECOMMENDED OPERATING CONDITIONS (Ta=0~70C)
SYMBOL PARAMETER MIN. TYP. MAX. UNIT
-17 4.7 5.0 5.25
v
Voo Power Supply Voltage 720125735 m 50 S5
Vin Input High Voltage 2.2 - Vpp +0.5 \
Vie Input Low Voltage -0.5* - 0.8

* -3V Pulse Width :

10ns

DC and OPERATING CHARACTERISTICS (Ta=0~70°C, ~17:Vpp=5V 5%, ~20/25/35:Vpp =5V ¢ 10%)

SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX. | UNIT
e Input Leakage Current Vin=0~Vpp - - 1 pA
lo Output High Current Vou=2.4V -4 - - mA
lou Output Low Current Vo =0.4V 8 - - mA
o Output Leakage Current | TE=Vyy or OF = Viu or WE = Vi, Vout =0~Vpp - - 1 A

tcycle = Min cycle Vpp=5.25V | ~17 - - 140
! Operating Current TE=V, e — 19 A
DDO perating Curren =V Vop=55V | =25 = = 130
Other Input = Viu/ Vi -35 - - 120
teycle = Min cycle Vpp=5.25V | -17
- 20
oos 1 CE= Vi Vop=55V | =25 | - 2
Standby Current Other Input = Vi /Vy, -35 mA
CE=Vpp=-0.2V
loos 2 - - 1
Other Input = 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
Cour Output Capacitance Vour = GND 8 pF

Note : This parameter is periodically sampled and is not 100% tested.
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TC55328P/J—17, TC55328P/J—20
TC55328P/J—25, TC55328P/J—35

AC CHARACTERISTICS (Ta=0~70°C(1), = 17:Vpp=5V 5%, ~20/25/35:Vpp =5Vt 10%)

READ CYCLE
- - - -35
SYMBOL PARAMETER TC55328P/) - 17 [ TC55328P/) - 20 | TC55328P/) ~ 25 | TC55328P/) - 3 UNIT
MIN. [ MAX. | MIN. [ MAX. [ MIN. [ MAX. | MIN. | MAX.
tre Read Cycle Time 17 - 20 - 25 - 35 -
tacc | Address Access Time - 17 - 20 - 25 - 35
tco | CE Access Time - 17 - 20 - 25 - 35
tog | OF Access Time - 9 - 10 - 12 - 15
Output Data Hold Time from Address
ton Chaﬁge 5 - 5 - 5 - 5 -
tcoe | Output Enable Time from CE 5 - 5 - H - 5 - ns
tcop | Output Disable Time from CE - 10 | - 10 - 10 - 15
toge | Output Enable Time from OF 0 - 0 - 0 - 0 -
topo | Output Disable Time from OF - 8 - 8 - 10 - 15
tpy Chip Selection to Power Up Time 0 - 0 - 0 - 0 -
tpo Chip Deselection to Power Down Time - 17 - 20 - 25 - 35
WRITE CYCLE
SYMBOL PARAMETER TC55328P/) ~ 17 | TC55328P/) - 20 | TC55328P/) - 25 [ TC55328P/) - 35 ONIT
MIN. | MAX. [ MIN. | MAX. | MIN. | MAX. | MIN. | MAX.
twe Write Cycie Time 17 - 20 - 25 - 35 -
tcw | Chip Enable to End of Write 13 - 13 - 15 - 20 -
tas Address Set Up Time 0 - 0 - 0 - 0 -
twp | Write Pulse Width 13 - 13 - 15 - 20 -
twr | Write Recovery Time 0 - 0 - 0 - 0 - ns
tps Data Set Up Time 10 - 10 - 12 - 15 -
oM Data Hold Time 0 - 0 - 0 - 0
togw | Output Enable Time from WE 0 - 0 - 0 - 0 -
topw | Output Disabie Time from WE - 8 - 8 - 10 - 15
AC TEST CONDITIONS Fig.1
Input Pulse Levels 3.0v/0.0V sV 5v
Input Pulse Rise and Fall Time 3ns
Input Timing Measurement Reference 2.2v/0.8V X 4800 ' 4800
Levels . : 1/Opin i/Opin
Output Timing Measurement Refer- ;
ence Levels 9 2.0v/0.8V Cy=30pF 2550 Cy = 5pF 2550
Output Load Fig.1 ;]; l

(For tcoe, toee, tcoo. tovo,
toew and topw)
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TC55328P/J—17, TC55328P/J—20
TC55328P/J—25, TC55328P/J—35

TIMING WAVEFORMS

READ CYCLE (2

tRe

ADDRESSES X x

High Impedance |

ton

- 7

TE

Ot

tooo(s)

Dour

OUTPUT DATA VALID

i
UNKNOWN

WRITE CYCLE1 (5) (WE Controlled Write)

ADDRESSES X ‘ x
w A ) /, -
I

High Impedance

DS
<—-——>rﬂ—h

Din X DATA INSTABLE K
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TC55328P/J—17, TC55328P/J—20
TC55328P/J—25, TC55328P/J—35

WRITE CYCLE2(5) (CE Controlled Write)

twe

X X
ADDRESSES .

| . twr

D

.

WE

High Impedance

toH

Div X DATA IN STABLE K
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TC55328P/J—17, TC55328P/J—20
TC55328P/J—25, TC55328P/J—35

NOTE: 1.

TE, OF N L /
WE / . \

The operating temperature (Ta) is guaranteed with transverse air flow exceeding 400 linear

feet per minute,

. WE is High for Read Cycle.

. Assuming that CE Low transition occurs coincident with or after WE Low transition,

Outputs remain in a high impedance state.

Assuming that TE High transition occurs coincident with or prior to WE High transition,

Outputs remain in a high impedance state.

. Assuming that OE is High for Write Cycle, Outputs are in a high impedance state during

this period.

. These parameters are specified as follows and measured by using the-load shown in Fig.1.

(A) tCOR, tOEE, tOEW «evvevvennenns Output Enable Time

(B) tCcoD, tODO, tODW . vvvernrecnnns Output Disable Time

P 7S]

(8)

I 0.2V
High Impedance a8 L — High | d
Dout 2 = 33y X | OUTPUT DATA vALD X— — High Impedance

UNKNOWN UNKNOWN ' 1§02V
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TC55328P/J—17, TC55328P/J—20
TC55328P/J—25, TC55328P/J—35

OUTLINE DRAWINGS

Plastic DIP (DIP28 -~ P ~ 300B)

UNIT in mm

0~15°

28 15

g,

7.3+0.2
7.62

AV

025+, °
280s

e —

J

35.4 Max
34.9+0.2
0.85+0.1
~ m
P o
HTH
{ n by
I | | o gim
i z o
Il | 3 +
s m
v ™
=]
o 12+0.1 0.5+0.1% v
05T E]EIEJ

WEIGHT : 2.03g (Typ.)
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TC55328P/J—17, TC55328P/J—20
TC55328P/J—25, TC55328P/J—35

OUTLINE DRAWINGS

Plastic SOJ (50128 - P —300A)

UNIT in mm

28 15
e T o 1 o O e O s O e Y e s O I o o O s W o }

7.7 v
4

\

18.84 max

18.42+0.12

0.71:3%

3.5+0.2

WEIGHT : 0.83g (Typ.)
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32,768 WORD x 9 BIT CMOS STATIC RAM

DESCRIPTION

The TC55329P/J is a 294,912 bits high speed static random access memory organized as 32,768 words
by 9 bits using CMOS technology, and operated from a single 5-volt supply.  Toshiba’s CMOS
technology and advanced circuit form provide high speed feature.

The TC55329P/J has low power feature with device control using Chip Enable (CEI/CE2), and has
Output Enable Input (OE) for fast memory access. Also the device power at memory access is reduced
by automatic power down circuit form.

The TCH5329P/J is suitable for use in cache memory where high speed is required. All Inputs
and Outputs are directly TTL compatible.

The TC55329P/] is packaged in a 32 pin standard DIP and SOJ with 300 mil width for high
density surface assembly.

FEATURES
¢ Fast access time: e 5V single power supply :
TC55329P/J-17 17ns(MAX.) -17 : V5%
TC55329P/J-20  20ns(MAX.) —-20/25/35 : 5Vi10%
TC55329P/J-25  25ns(MAX.) e Fully static operation
TC553291/J-35  35ns(MAX.) o All Inputs and Outputs : TTL compatible
o Low power dissipation e Output buffer control : OF
Operation : TC55329P/J-17  140mA(MAX.) ® Package
TC55329P/J-20  140mA(MAX.) 32 pin plastic 300 mil DIP : TC55329P
TC55329P/J-25  140mA(MAX.) 32 pin plastic 300 mil SOJ : TC55329J
TC55329P/J-35 120mA(MAX.)
Standby : 1mA(MAX.)
PIN_ CONNECTION BLOCK DIAGRAM
TC55329P TC553294 '
1 1 A14 O—r
2 2 [-S— Eﬁ « MEM?‘:: CELL 0 vpp
3 3 O— gz w 8 A M
2 s ——38s| (3¢ 256x 128x9 0 GND
H s a7 <<= =° (294,912)
&g 3
7w 7 w Vo1
s> ; s - COLUMN /O -
Pe R : ancun__ Q\\2
110 110 Za 3
12z 125 w =
13 13 S ] g
14 32 COLUMN <3
15 15 ADDRESS BUFFER
16 o9 L —_—
©IP) o)) A6 ~__ A0
PIN NAMES
A0~A14 Address Inputs
1/01~1/09 Data Inputs/Outputs
CET, CE2 Chip Enable Inputs =
WE Write Enable Input g L 2
OF Output Enable Input ggg
Voo Power ( + 5V) gg 595
GND Ground i
N.C. No Connection
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TC55329P/J—17, TC55329P/J—20
TC55329P/J—25, TC55329P/J—35

MAXIMUM_RATINGS

SYMBOL ITEM RATING UNIT
Voo Power Supply Voltage -0.5~7.0 v
Vin input Voltage -2.0~7.0 v
Vo tnput/Output Voltage «0.5~Vpp +0.5 v
Po Power Dissipation 1.0 w
Tsolder Soldering Temperature - Time 260410 °C-sec
Tstrg Storage Temperature -65~150 °C
Topr Operating Temperature -10~85 °C
DC RECOMMENDED OPERATING CONDITIONS (va=0~70C)
SYMBOL PARAMETER MIN. TYP. MAX. UNIT
: -17 4.75 5.0 5.25
vV Py ly Vol v
oo ower Supply Voltage —202535 |45 50 55
Vi input High Voltage 2.2 - Voo + 0.5 \"
Vi input Low Voltage -05* - 0.8 \

* -3V Pulse Width :

10ns

DC and OPERATING CHARACTERISTICS (Ta=0~70°C, - 17:Vpp=5V 5%, - 20/25/35: Vpp =5V * 10%)

SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX. | UNIT
e Input Leakage Current Vin=0~Vpp - - 1 nA
lon Output High Current Vonr=2.4V -4 - - ™A ]
lo QOutput Low Current Vor=0.4V 8 - - mA

CEi=ViyorCE2= VyorOE= Vinor WE =V
Io Qutput Leakage Current - - 1 pA
Vour =0~Vpp
teycle = Min cycle Vpp=525V | -17 = = 140
I Operating Current TET= V) and CE2=V 0 - ~ 190_1| A
oo perating * W | vpp=5sv [ 25 | - - 140
Other Input = Viu/Vy, -35 - - 120
teycle = Min cycle Vpp=5.25V | -17
-20
Ipos1 TET=ViyorCE2= V), Vop=55V | =25 - - 20 ‘
Standby Current Other Input = Viu/Vy, -35 mA
TET=Vpp—-0.2VorCE2=0.2V
loos 2 - - 1
Other Input = Vgp - 0.2V or 0.2V
CAPACITANCE (Ta=25°C, f=1.0MHy)

SYMBOL PARAMETER TEST CONDITION MAX. UNIT
Cin Input Capacitance Vin= GND 6 pF
Cout Output Capacitance Vour=GND 8 pF

- Note: This parameter is periodically sampled and is not 100% tested.
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TC55329P/J—17, TC55329P/J—20
TC55329P/J—25, TC55329P/J—35

AC CHARACTERISTICS (Ta=0~70"C(1), = 17:Vpp=5V£5%, -20/25/35: Vpp =5V 10%)

READ CYCLE
SYMBOL PARAMETER TC55329P/) - 17 | TC55329P/) - 20 | TC55329P/) - 25 | TC55329P/) - 35 UNIT
MIN. | MAX. | MIN. | MAX. | MIN. | MAX. | MIN. | MAX.
tre Read Cycle Time 17 - 20 - 25 - 35 -
tacc | Address Access Time - 17 - 20 - 25 - 35
tcor | CET Access Time - 17 - 20 - 25 - 35
tcoz | CE2 Access Time - 17 - 20 - 25 -~ 35
toe | OF Access Time - 9 - 10 - 12 - 15
ton g:atz;: Data Hold Time from Address 5 - 5 - 5 _ 5 _ .
tcoe | Output Enable Time from CET or CE2 H - 5 - S - H -
tcop  fOutput Disable Time from TET or CE2 - 10 - 10 - 10 - 15
toge | Output Enable Time from OF 0 - 0 - 0 - 0 -
topo | Output Disable Time from OF - 8 - 8 - 10 - 15
tpy Chip Selection to Power Up Time 0 - 0 - 0 - 0 -
tpp Chip Deselection to Power Down Time - 17 - 20 - 25 - 35
WRITE CYCLE
SYMBOL PARAMETER TC55329P/) - 17 | TC55329P/) ~ 20 | TC55329P/) - 25 | TC55329P/) - 35 UNIT
MIN. | MAX. | MIN. | MAX. | MIN. | MAX. | MIN. | MAX.
twe Write Cycle Time 17 - 20 - 25 - 35 -
tew Chip Enable to End of Write 13 - 13 [ - 15 - 20 -
tas Address Set Up Time 0 - 0 - 0 - 0 -
twp | Write Pulse Width 13 - 13 - 15 - 20 -
twr Write Recovery Time 0 - 0 - 0 - 0 - ns
ps Data Set Up Time 10 - 10 - 12 - 15 -
tom Data Hold Time 0 - 0 - 0 - 0
togw | Output Enable Time from WE 0 - 0 - 0 - 0 -
topw | Output Disable Time from WE - 8 - 8 - 10 - 15
AC TEST CONDITIONS Fig.1
Input Pulse Levels 3.0v/0.0v sV sV
Input Pulse Rise and Fall Time 3ns
Input Timing Measurement Reference 2.2V/0.8V X 4800 . 4800
Levels /Opin VOpin
?:ct:xitexzmg Measurement Refer- 2.0V/0.8V Con 300 2550 €= SoF 2550
Output Load fig.1 ,J; ,I

(For tcoe, toee tcoo, topo.
toew and topw)
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TC55329P/J—17, TC55329P/J—20
TC55329P/J—25, TC55329P/J—35

TIMING WAVEFORMS

READ CYCLE (2

tre

ADDRESSES X x
c2 tcoz ,
I o tconts)

LCOE(6)

High Impedance

OUTPUT DATA VALID

Dour I

WRITE CYCLE1 (5) (WE Controlled Write)

Lcoe(s) WN

twe
ADDRESSES X x
tas ! twe twr

W

I tew

}
CE2

tow

toow(s)

High impedance

UNKNOWN

tos

UNKNOWN

Oy X

DATA IN STABLE
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TC55329P/J—17, TC55329P/J—20
TC55329P/J—25, TC55329P/J—35

WRITE CYCLE2(5) (CET Controlled Write)
twe N |
1

ADDRESSES )ﬂ ‘H

| tas L twe o twr

T

a2 MM
a = /
Ow | X DATA IN STABLE 0(

WRITE CYCLE 3(s) (CE2 Controlled Write)

ADDRESSES X ‘NIT

- T | 7
cE2 " N
O X DATA IN STABLE X
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TC55329P/J—17, TC55329P/J—20
TC55329P/J—25, TC55329P/J—35

NOTE: 1. The operating temperature (Ta) is guaranteed with transverse air flow exceeding 400 linear

feet per minute.

. WE is High for Read Cycle.

. Assuming that CET Low transition or CE2 High transition occurs coincident with or after

WE Low transition, Outputs remain in a high impedance state.

Assuming that CE1 High transition or CE2 Low transition occurs coincident with or prior

to WE High transition, Outputs remain in a high impedance state.

5. Assuming that OF is High for Write Cycle, Outputs are in a high impedance state during
this period.
6. These parameters are specified as follows and measured by using the load shown in Fig.1.
(A) tCOE, tOEE, tOEW «evveveenrennn Output Enable Time
(B) tcop, topo, topw ..... P Output Disable Time
— —3
E1, OF N . /
A}
WE, ce2 / \
High Impedance aml -—MVH' h | d
Dout g E §3v X, OuTPuT DATA vALD X —
UNKNOWN UNKNOWN ' § 0V
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TC55329P/J—17, TC55329P/J—20
TC55329P/J—25, TC55329P/J—35

OUTLINE DRAWINGS

Plastic DIP (DiP32-P-300)

UNIT in mm
.
w
32 17 -
- ?
L ~1 o
o ~
+ °
™ ~
LS = I " I " J I T G Sw gy v g w6 R S G S I = == R == g == = § L. -
1 16
40.010.2 . -
.2£0. Py +0.1
_.n._ bl 0.25 -o.0s
of
bl AL
(-]
+H
~
0.95TYP m
———

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

protrusion is 0.15mm.
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TC55329P/J—17, TC55329P/J—20
TC55329P/J—25, TC55329P/J—35

OUTLINE DRAWINGS

Plastic SOJ (SOJ32 - P -300)

UNIT in mm
20.96+0.12
32 . 17
'rjﬁr—xz—nl—n:—\HmHH:—cHHHmJ: _
o a
> >
02
: 8.4 2002 ';
~ ©
= %‘
| % e gy e gy e g e gy e gy vl [y Shn juy S g aa gy sam gy gy w— gy~ ) ————————
1 16
0.1
0.2 :o'os
0.71£0.1
2z
2
L3

= Lrm-lLese: gremgy

Note :
protrusion is 0.15mm
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32,768 WORD x 16 BIT CMOS STATIC RAM PRELIMINARY
DESCRIPTION

The TC551632J is a 524,288 bits high speed static random access memory organized as 32,768 words
by 16 bits using CMOS technology, and operated from a single 5-volt supply. Toshiba's CMOS
technology and advanced circuit form provide high speed feature.

The TC551632J has low power feature with device control using Chip Enable (CE), and has Output
Enable Input (OE) for fast memory access. Also it allows that lower and upper byte access by Data
Byte Control (LB, UB). The TC551632J is suitable for use in various application systems where high
speed is required &s cache memory. All Inputs and Outputs are directly TTL compatible.

The TC5H51632J is packaged in a 40 pin plastic SOJ with 400 mil width for high density
surface assembly.

FEATURES

® Fast access time : e 5V single power supply : 5Vt10%
TC551632J-20  20ns (MAX.) e Fully static operation
TC551632J-25  25ns(MAX.) ¢ All Inputs and Outputs ;: TTL compatible
TC551632J-35 35ns(MAX.) e Output buffer control :
® Low power dissipation ¢ Data byte control
Cycle Time | 20 | 25 | 35 [ 100 | ns o pa WoL-L0B), UB (L09~1016)
Operation (MAX.)| 220 | 200 | 170 | 130 | mA ge T
Standby : 1mA (MAX.) .
PIN CONNECTION BLOCK DIAGRAM
TC551632
e
A8 o <+—o Vpp
A7 o MEMORY
A% o CELL ARRAY | ° GND
At 256x128x 16
V01 0 (524,288) :
g iggé e \ < < 58
- dou I X auw [
10s Fauw \ e
> < \L <
m N ==
° 109 ———11 " SENSE AMmP. —
~ 11010 N e
1011 « (/7 N o —
11012 <«5¥ N\ <2
i 2 ey COLUMN _\ meuw
45>
uo;g o— o-a DECODER odw
v COLUMN CE
ADDRESS BUFFER
GeneRTon o R A2 AN
PIN NAMES A1 Al1 A13

A0~A14 | Address inputs
1/01~1/016| Data Inputs/ Outputs
[ Chip Enable Input

—
WE Write Enable Input ] a‘ -
< I

a3

OF Output Enable Input
T8, UB | Data Byte Contro! Input
Vpo Power( + 5V) L

g J
GND Ground }
CE

&l

o
20
J

o
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TC551632J—20, TC551632J—25, TC551632J—35

MAXIMUM RATINGS

SYMBOL ITEM RATING UNIT
Voo Power Supply Voitage -0.5~7.0 "
Vin Input Terminal Voltage -2.0*~7.0 v
Vio Input/ Output Terminal Voltage -0.5*~VDD +0.5 v

Po Power Dissipation 1.5 w
Tsolder Soldering Temperature « Time 260- 10 *C-sec

Tstrg Storage Temperature -65~150 *c

Topr Operating Temperature ~10~85 (]

—3V with a pulse width of 10ns

DC_RECOMMENDED OPERATING CONDITIONS (Ta=0~70°C)

SYMBOL PARAMETER MIN. TYP. MAX. UNIT
Voo Power Suply Voltage 4.5 5.0 55 v
Vin Input High Voltage 2.2 - Vpp+0.5
ViL Input Low Voltage -0.5* - 0.8
* : —3V with a pulse width of 10ns
DC and OPERATING CHARACTERISTICS (Ta=0~70°C, Vpp=5V*10%)

SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX. UNIT
I Input Leakage Current Vin=0~Vpp - - $10 pA
o Output Leakage Current TE= Vi or WE=V or OF = Vi - - $10 pA

Vour=0~VDD
loH Output High Current Vox=2.4V -4 - - mA
lou Output Low Current VoL=0.4V 8 - - mA
teycle = 20ns - - 220
TE=Vy, lout=0mA teycle = 25ns - - 200
lppo Operating Current — mA
Other Inputs = Vi / Vi, tcycle=35ns - 170
tcycle = 100ns - - 130
1005 1 Hlvlu, or UB=UB=Vyy _ - 20
Other Inputs=Vyy/Vy
Standby Current mA
i CEaVpp=0.2V or UB =B =Vpp-0.2V - _ 1
oos2 Other inputs=Vpp—0.2V o 0.2V
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TC551632J—20, TC551632J—25, TC551632J—35

CAPACITANCE (Ta=25°C, f=1.0MHz)

SYMBOL PARAMETER TEST CONDITION MAX. UNIT
Cin Input Capacitance ViN=GND 6 pF
Cout Output Capacitance Vour =GND 8 pF
NOTE : This parameter is periodically sampled and is not 100% tested.
OPERATING MODE
OPERATING MODE | CE | OF | WE | T8 | TUB VO1~108 VO9~VO16 POWER
L L Output Output lppo
Read L L H H L High Impedance Output looo
L H Output High Impedance looo
L L input input lopo
Write® L * L H L High Impedance input lppo
L H Input High Impedance Iopo
L H H * * High Impedance High Impedance lopo
Output Disable
L * * H H High Impedance High Impedance lpps
Standby H . * * - High Impedance High Impedance lpps
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TC551632J—20, TC551632J—25, TC551632J—35

AC_CHARACTERISTICS (Ta=0~70°C Y, vpp =5V 10%)

READ CYCLE
TC551632)-20 | TC551632)-25 | TC551632)-35
SYMBOL PARAMETER UNIT
. MIN. MAX. | MIN. MAX. MIN. MAX.
tre Read Cycle Time 20 - 25 - 35 -
tace Address Access Time - 20 - 25 - 35
tco CE Access Time - 20 - 25 - 35
toe OF Access Time - 10 - 12 - 17
tsa UB, TB Access Time - 20 - 25 - 35
toH Output Data Hold Time from Address Change H - H - H -
ns
tcoe Output Enable Time from CE H - 5 - H -
toee Output Enable Time from OE 1 - 1 - 1 -
tae Output Enable Time from UB, LB 1 - 1 - 1 -
tcoo Output Disable Time from CE - 8 - 8 - 8
topo | Output Disable Time from OE - 8 - 8 - 8
tsp Output Disable Time from UB, LB - 8 - 8 - 8
WRITE CYCLE
TCS51632J-20 | TC5516324-25 | TCS551632)-35
SYMBOL PARAMETER UNIT
MIN. MAX. | MIN. MAX. MIN. | MAX.
twe Write Cycle Time 20 - 25 - 35 -
twp Write Pulse Width 10 - 12 - 16 -
tow | 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 Set Up Time 0 - 0 - 0 -
ns
twr Write Recovery Time 0 - 0 - 0 -
tos Data Set Up Time 10 - 10 - 10 -
tou Data Hold Time (WE) 0 - [} - 0 -
tom1 Data Hold Time (CE, UB, LB) 1 < 1 - 1| -
toew | Output Enable Time from WE 1 - 1 - 1 -
toow | Output Disable Time from WE - 8 - 8 - 8
AC TEST CONDITIONS FIG. 1 iy
Input Pulse Level 3.0v/0.0v
Input Pulse Rise and Fall Time 3ns 4800 4800
1/10pin YOpin
Input timing Measurement 1.5V
Reference Level €, = 30pF 2550 CL=5pF 2550
Output Timing Measurement 1.5V J; J;
Reference Level :
(For tcoe toees tcoo
Output Load Fig. 1 topos toew 3nd topw)
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TC551632J—20, TC551632J—25, TC551632J—35

TIMING WAVEFORMS
READ CYCLE @

ADDRESSES

ton

i

CE

OF

Us, 18

Dout

WRITE CYCLE 1 (5)(WE Controlled)

twe |

ADDRESSES )(

toew {6)

taw

High Impedance

tos
Din * Data in Stable
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TC551632J—20, TC551632J—25, TC551632J—35

WRITE CYCLE 2 () (CE Controlled)

1 twe

ADDRESSES *
| taw

|

WE

0

CE

4

U8, T8

High Impedance

€4
L tos | towr
Din * Data in Stable *

WRITE CYCLE 3 () (UB, LB Controlled)

twe

ADDRESSES X

twr

"D

Y

High Impedance
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TC551632J—20, TC551632J—25, TC551632J—35

NOTE :

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

2. WE is High for Read Cycle.

3. Assuming that CE Low transition occurs coincident with or after WE Low transition, Outputs
remain in a high impedance state.

4. Assuming that CE High transition occurs coincident with or prior WE High transition,
Outputs remain in a high impedance state.

5. Assuming that OE is High for Write Cycle, Outputs are in a high impedance state during this
period.

6. These parameters are specified as follows and measured by using the load shown in Fig.1.

(A) tcoe, tOEE, tBE, tOEW Output Enable Time
(B) tcop,toDpo,tBD,toDW  tt Output Disable Time
CE, OF A
Ug, 8 " /|
v \
WE N
(A) (B)
\ 0.2v
High Impedance L_O.ZV T High Impedance
Dour r OUTPUT DATA VALID
N Xo.2v . ¥ o2v
UNKNOWN UNKNOWN 4
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TC551632J—20, TC551632J—25, TC551632J—35

OUTLINE DRAWINGS
Plastic SOJ (50140 - P - 400)

UNIT: mm
ﬂﬂnﬂ_ﬂﬂﬁnﬂﬁﬂﬁﬂﬂhﬂﬂﬂnﬂ—-
g o
{7} 3

§ 3 :

S = o

uuuuuuuuuuuuuuuuuuulz_a

26.46MAX.
26.0410.12
0.71£0.1
T HIE
Il [ Sl &
™
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65,536 WORD x 16 BIT CMOS STATIC RAM

DESCRIPTION

The TC551664J is a 1,048,576 bits high speed static random access memory organized as 65,536
words by 16 bits using CMOS technology, and operated from a single 5-volt supply. Toshiba's CMOS
technology and advanced circuit form provide high speed feature,

The TC551664J has low power feature with device control using Chip Enable (CE), and has Output

Enable Input(OE) for fast memory access.

Also it allows that lower and upper byte access by Data

Byte Control (LB, UB). The TC551664J is suitable for use in various application systems where high
speed is required as cache memory. All Inputs and Qutputs are directly TTL compatible.
The TC551664J is packaged in a 44 pin plastic SOJ with 400 mil width for high density

surface assembly.

C-105

FEATURES
e Fast access time : e 5V single power supply : §V+10%
TC551664J~15 15ns(MAX.) e Fully static operation
TC551664J-20 20ns(MAX.)) e All Inputs and Outputs : TTL compatible
TC551664J-25  25ns (MAX.) e Output buffer control : OF
e Low power dissipation e Data byte control
Cycle Time | 15 20 ] 25 ] 30 | 50 | ns LB (101~108), UB (L09~L/016)
Operation (MAX.)| 260 220] 200 | 180 | 150 | mA ® Package : $0J44-P—-400
Standby : 1mA (MAX.)
PIN CONNECTION BLOCK DIAGRAM
TC551664)
A10$ s .
ﬁgo- N = <o Vpp
AToY Lb 8 MEMORY aND
AS o] 833 §.‘£ CELLARRAY | °
< ABA =PI ZCH] 2s6x2s6x16
3 oy "(1,048,576) |
g o CE -
> i@z 5§:§ r . Jga:_J
5 o <23 <55
: N =5
- /09 0 —>|  SENsE AMP.
11010 © 7 -
° 3 S
vl <5517 \PEL] -
Q13 o- LEs / COLUMN <55
11014 o <Z3 333
015 O -~@ DECODER
V018 o — |
LUM CE
CLOCK" ¥ | Aooress suFrer
068646466
PIN NAMES GENERATOR | 5™ A2 A12 Al4
E—— Al All A13 AIS
A0~A15 | Address inputs
1/01~1/016| Data Inputs/Outputs e — =
R w——
rite Enable Inpu
Ot Output Enable Input []4 __g:)—'
18,U8 | Data Byte Controi Input U =g )
Voo | Power(+5V) =
GND Ground Bo
N.C. No Connection TE <> CE




TC551664J—15, TC551664J—20, TC551664J—25

MAXIMUM RATINGS

SYMBOL ITEM RATING UNIT
Voo Power Supply Voltage -0.5~7.0 v
Vin Input Terminal Voltage -20*~7.0 v
Vio Input/ Output Terminal Voltage -0.5*~VDD+0.5 \Y

Po Power Dissipation 1.5 w
Teolder Soldering Temperature * Time 26010 *Csec
Tstrg Storage Temperature ~65~150 ‘c
Topr Operating Temperature -10~85 °c

*

: =3V with a pulse width of 10ns

DC RECOMMENDED OPERATING CONDITIONS (Ta=0~70°C)

SYMBOL PARAMETER MIN. TYP. MAX, UNIT
Voo Power Suply Voltage 4.5 S.0 5.5 v
Viy input High Voltage 2.2 - Vpp +0.5 \
Vi Input Low Voltage -05* - 0.8 v

* 1 =3V with a pulse width of 10ns

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

SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX, UNIT
I Input Leakage Current Vin=0~Vpp - - 310 pA
lwo Output Leakage Current =iy or WE=Vy or OF =Viy - - 10 »A

Vouyr=0~VDD
lon Output High Current Voy = 2.4V -4 - - mA
loL Output Low Current VoL = 0.4V 8 - - mA
tcycle=15ns - - 260
teycle = 20ns - - 220
CE= V), lout=0mA A
loppo | Operating Current teycle = 25ns - - | 200 mA
Other Inputs=Viy/ V) teycle = 30ns - - 180
teycle = 50ns - - 150
Toos1 CE = Vi, Other Inputs = Viy/ V), - - 30
Standby Current TC=Vpp-0.2V mA
loos2 - - 1

Other Inputs = Vpp - 0.2V or 0.2V
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TC551664J—15, TC551664J—20, TC551664J—25

CAPACITANCE (Ta=25°C, f=1.0MHz)

SYMBOL PARAMETER TEST CONDITION MAX. UNIT
Cin Input Capacitance Vin=s GND 6 pF
Cour Output Capacitance Voyr=GND 8 pF
NOTE : This parameter is periodically sampled and is not 100% tested.
QOPERATING MODE
OPERATING MODE | CE | OF | WE | T8 | UB YO1~08 V09~1016 POWER
L L Output Output looo
Read L L H H L High Impedance Output lopo
L H Output High Impedance looo
L L Input Input lppo
Write L * L H L High Impedance Input looo
L H Input High Impedance looo
L H H . *
Qutput Disable High Impedance High Impedance ooo
L * * H H
Standby H * * * * High Impedance .High Impedance loos
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TC551664J—15, TC551664J—20, TC551664J—25

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

READ CYCLE
SYMBOL PARAMETER TCS51664) - 15 | TCS5 116641 -20 | TC551664)-25 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 OF Access Time - 8 - 10 - 12
toa UB, TB Access Time - .8 - 10 - 12
toH Output Data Hold Time from Address Change H - H - g -
tcoe Output Enable Time from CE 5 - 5 - 5 - ns
toee Output Enable Time from [e]3 1 - 1 - 1 -
tag” Output Enable Time from UB, (B8 1 - 1 - 1 -
coo Output Disable Time from CE - 8 - 8 - 8
tovo Output Disable Time from OE - 8 - 8 - 8
tsp Output Disable Time from U8, 18 - 8 - 8 - 8
WRITE CYCLE
SYMBOL PARAMETER TC551664)- 15 | TC551664)-20 | TCS551664)-25 UNIT
MIN. MAX. MIN. MAX. MIN. MAX,
twe Write Cycle Time 15 - 20 - 25 -
twe Write Pulse Width 9 - 10 - 12 -
tew Chip Enable to End of Write 12 - 13 - 15 -
taw Ui, TB Enable to End of Write 9 - 12 - 14 -
taw Address Valid to End of Write 9 - 12 - 14 -
tas Address Set Up Time 0 - 0 - 0 - ns
twr Write Recovery Time 0 - 0 - 0 -
tos Data Set Up Time 8 - 10 - 10 -
toH Data Hold Time 0 - 0 - 0 -
toew Output Enable Time from WE 1 - 1 - 1 -
toow Output Disable Time from WE - 8 - 8 - 8
AC TEST CONDITIONS FIG. 1
- 5V 5v
Input Pulse Level 3.0v/0.0v
Input Pulse Rise and Fall Time 3ns . 4800 - . 4800
Input timing Measurement 15V Vopin YOpin
Reference Level ‘ CL=305F 2550 Cu=Spf 2550
Output Timing Measurement 1.5V J; /J;
Reference Level (For teoe, tort, tcooe
Output Load Fig. 1 tooo. togw and topw)
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TC551664J—15, TC551664J —20, TC551664J—25

TIMING WAVEFORMS
READ CYCLE (2

ADDRESSES I X
< ton

OF

/////////////////// 7

p (6)

UB,1B

Dout OtptDtVId

WRITE CYCLE 1 (5 (WE Controlled)

sooressts X A
WE &m' § £ —
« m 3 ki
U—B,ﬁm\ — B 4
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TC551664J—15, TC551664J—20, TC551664J—25

WRITE CYCLE 2 (8 (CE Controlled)

ADDRESSES >< )(

1 twe twr

t
| tas

T 3

D0

High impedance

Dout

tou |

|
o2 N
R
tos
Din X Data in Stable *

WRITE CYCLE 3 (5 (UB, LB Controlled)

twe |

ADDRESSES )i : T
WE = — 7
S ﬂ t i

—

sl
&l
N

High Impedance

Dout

{o]
6
8E (6)
& 2
D tou
Din Data in Stable
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TC551664J—15, TC551664J—20, TC551664J—25

NOTE :

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

feet per minute.
2. WE is High for Read Cycle.

3. Assuming that CE Low transition occurs coincident with or after WE Low transition, Outputs

remain in a high impedance state.

4. Assuming that CE High transition occurs coincident with or prior WE High transition,

Outputs remain in a high impedance state.

5. Assuming that OB is High for Write Cycle, Outputs are in a high impedance state during this

period.
6. These parameters are specified as follows and measured by using the load shown in Fig.1.
(A) tcoE, toEE, tBE, tOEW «w=« Qutput Enable Time

(B) tcop.topo,tBD,tobw vt Output Disable Time

mor T\ y

\ 5 /
—4f
7! L
WE e
(A) (8)
( 0.2v
High Impedance 0.2v N High Impedance
Dour QUTPUT DATA VALID
0.2 " T—Toav
UNKNOWN UNKNOWN
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TC551664J—15, TC551664J—20, TC551664J—25

OQUTLINE DRAWINGS
Plastic SOJ (50J44 - P - 400)

UNIT : mm
44 23
Z — ﬁ)_
o N
o
Zl s £
© v ©
ol 2 @
- Ll
| (RN §
|8 S S [y VD [ N QD N N A NP WY S VN 2 U5 O N WD 0 O

1 22

29.CMAX

28.5830.12

0.8MIN

3.540.2

3'43‘0.87
:

g
N
H
| gl
D
:
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8,192 WORD x 8 BIT BiCMOS STATIC RAM

DESCRIPTION

The TC55B88P/J is a 65,536 bits high speed static random access memory organized as 8,192 words by
8 bits using BiCMOS technology, and operated from a single 5-volt supply. Toshiba’s BiCMOS
technology and advanced circuit form provides high speed feature.

The TC55B88P/J has low power feature with device control using Chip Enable (CEI/CE2), and has

Output Enable Input (OE) for fast memory access.
The TCH55B88P/J is suitable for use in cache memory where high speed is required. All Inputs and

Outputs are directly TTL compatible.
The TC55B88P/J is packaged in a 28 pin standard DIP and SOJ with 300 mil width for high density

surface assembly.

FEATURES

® Fast access time : e 5V single power supply :
TC55B88P/J —-10 10ns (MAX.) -10:6Vt5%/ —-12 : 5V10%
TC55B88P/J —12 12ns (MAX.) o Directly TTL compatible: All Inputs and QOutputs

e Low power dissipation : e Output buffer control : OF
Operation 155mA (MAX.) e Package:
Standby 10mA (MAX.) TC55B88P ;: DIP28 —P —-300B
¢ Fully static operation TC55B88J : SOJ28-P —300A
PIN CONNECTION BLOCK DIAGRAM
TC55B88P TC55888) Aso—13
; Aso—s b MEMORY
2 A3 8 CELL ARRAY <0 Vpp
3 ABO—g o
4 A9°—$ o 256x32x8 -«——o GND
A100— (65,536)
g Z g A11°———g §
3 73 Ao - ]j
: = S
o- 9 o N
1701 =
o 100 vo1 e § J_l_ cowmn vo )1
c 1< 030 NI CIRCUIT | «
~ N
,'fg‘; N COLUMN | N
/06 o~ N DECODER X
(0iP) vo7o [ be
PIN NAMES o8 N
PIN NAMES A0 A1 A2 A3 A4
A0~A12 Address Inputs
1101~1/08 Data Inputs/Outputs
CET, CE2 Chip Enable Inputs
WE Write Enable Input
OF Output Enable input WE o—9 & |
Voo Power (+5V) GF o— 3.4
GND Ground CE20— 234
CEY o—d 3°3
N.C. No Connection Vno




TC55B88P/J—10, TC55B88P/J—12

MAXIMUM RATINGS

SYMBOL ITEM RATING UNIT
Voo Power Supply Voltage -0.5~7.0 v
Vin Input Voltage -2.0~7.0 v
Vour Output Voltage =0.5~Vpp + 0.5 v
Po Power Dissipation 1.0 w
Tsolder Soldering Temperature - Time 260- 10 *C-sec
Tstrg Storage Temperature - 65~150 °C
Topr Operating Temperature -10~85 °C
DC RECOMMENDED OPERATING CONDITIONS (Ta=0~70°C)
SYMBOL PARAMETER MIN. TYP. MAX. UNIT
-10 4.75 5.0 5.25

Voo Power Supply Voltage =T a5 5.0 55 v
Vii Input High Voltage 2.2 - Vpp +0.5 \
ViL Input Low Voltage -05* - 0.8 v

+ =3V Pulse Width ; 10ns

DC and OPERATING CHARACTERISTICS (Ta=0~70°C, ~10:Vpp=5V15% / ~12:Vpp =5V 10%)

SYmeoL PARAMETER TEST CONDITION MIN. TYP. | MAX. | UNIT
L Input Leakage Current Vin=0~Vpp - - 10 pA
lou Output High Current Vou = 2.4V -4 - - mA
lou Output Low Current VoL=0.4V 8 - - mA
Outeut Leak ¢ ¢ CET=Vi4 or CE2=V;_or WE= V), or 10 A
lLo utput Leakage Current | &g _y  voir=0~Vgp - - b4 I”
tcycle = Min cycle Vpp=5.25V] - 10
. CET=Vy and CE2=V)y
! Operating Ct t - - 155 A
DoOo P ing turren Other Inputs = Viy/Vi m
lour = 0mA Vpop=5.5V | - 12
Ioost CTET=Viy or CE2=V), Vpp=5.25V |~ 10 _ _ 30
Other Inputs = Viu/VyL Vpp=5.5V | -12
Standby Current mA
CE1=Vpp=-0.2V or CE2=0.2V
lpps2 - - - 10
Other Inputs=Vpp-0.2V or 0.2V
CAPACITANCE (Ta=25°C, f=1.0MHz2)
SYMBOL PARAMETER TEST CONDITION MAX, UNIT
(™ Input Capacitance Vin=GND 5 pF
Cout Output Capacitance Vour=GND 7 pF

NOTE : This parameter is periodically sampled and is not 100% tested.
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TC55B88P/J—10, TC55B88P/J—12

AC CHARACTERISTICS (Ta=0~70°C (1), =10 : Vpp=5V$5% / ~12 : Vpp=5V110%)

READ CYCLE
TC55888P/) - 10 TCS55888P/) - 12
SYMBOL PARAMETER MIN. MAX. MIN. MAX. UNIT
tre Read Cycle Time 10 - 12 -
tacc Address Access Time - 10 - 12
tco1 CET Access Time - 10 - 12
tco2 CE2 Access Time - 10 - 12
toe OF Access Time - 6 - 7
toM Output Data Hold Time from Address Change 3 - 3 - ns
tcoe Output Enable Time from TET or CE2 3 - 3 -
tcoo Output Disable Time from CE or CE2 - 5 - 6
toee Output Enable Time from OF 1 - 1 -
tooo Output Disable Time from OF - S - 6
tpy Chip Selection to Power Up Time 0 - 0 -
tep Chip Deselection to Power Down Time - 10 - 12
WRITE CYCLE
SYMBOL PARAMETER TCS55B888P/) - 10 TC55B88P/) - 12 o
: MIN. MAX. MIN. MAX.
twe Write Cycle Time 10 - 12 -
tew Chip Enable to End of Write 7 - 8 -
tas Address Set Up 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 -
tps Data Set Up Time 6 - 7 -
ton Data Hold Time 0 - 0 -
toew Output Enable Time from WE 1 - 1 -
toow Output Disable Time from WE - 5 - 6
AC TEST CONDITIONS Fig. 1
Input Pulse Levels 3.0v/0.0V ¥ ¥
Input Pulse Rise and Fall Time 3ns 2800 4800
Input Timing Measurement Reference 1.5V /O pin /O pin
Levels
Output Timing Measurement Reference 1.5V CL=30pF ,]; 2550 CL=>5pF ;[ 2550
Levels
Output Load Fig. 1 (For tcoe, toee: tcoo.

topo. toew and topw)
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TC55B88P/J—10, TC55B88P/J—12

TIMING WAVEFORMS

A

| oH

READ CYCLE (2
|‘ the
ADDRESSES
tacc
]
CE2 tco2
tcor

WRITE CYCLE 1(5 (WE Controlled Write)

ADDRESSES

High Impedance

tcoD (6)

tCOE (6)

1COE (6)

tooo (5)

et taare,
.........

AR

RS

OUTPUT DATA VALID

UNKNOWN

twe

UNKNOWN

X

UNKNOWN

\\\\\\\\\\\\\\\\\\\\\\\\\\\\

x  High Impedance e

toEW (6]

tos

[ tou UNKNOWN
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TC55B88P/J—10, TC55B88P/J—12

WRITE CYCLE 2 %) (CET Controlled Write)

twe

ADDRESSES );f )(7

74

tew
[<3] 2
| COE e P i, High Impedance
ton
tos >
Din X DATA IN STABLE

WRITE CYCLE 3 (5) (CE2 Controlled Write)

]

twc

ADDRESSES )( x

| tew

fa)
m
~
[V

N\

UNKNOWN, tos —
Dy * DATA IN STABLE
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TC55B88P/J—10, TC55B88P/J—12

NOTES: 1.

CET, OF

WE, CE2

Dout

The operating temperature (Ta) is guaranteed with transverse air flow exceeding 400

linear feet per minute.

WE is High for Read Cycle.

. Assuming that CEI Low transition or CE2 High transition occurs coincident with or

after WE Low transition, Outputs remain in a high impedance state.

. Assuming that CEI High transition or CE2 Low transition occurs coincident with or

prior to WE High transition, Outputs remain in a high impedance state.
Assuming that OE is High for Write Cycle, Outputs are in a high impedance state

during this period.

. These parameters are specified as follows and measured by using the load shown in

Fig.1.
(A)  tCOE, tOEE, tOEW *+w+rsessssssess Output Enable Time

(B) tcop, toDo, tODW o sevsenserses Output Disable Time

14
"7

(A) ‘ ()

f————1 0.2V
High Impedance

High Impedance 0.2V

L
H)

02V >< OUTPUT DATA VALID X
¥ = 0.2v

UNKNOWN UNKNOWN = 1



TC55B88P/J—10, TC55B88P/J—12

OUTLINE DRAWINGS

Plastic DIP (DIP28 ~P~300B)

UNIT in mm
b
28 15 !
2 fo
N
S £
M -
~ y
o
1 14 ﬁ_
35.4 max
34.940.2
0.95%0.1
y 3
S .
| RV Oi  <im
{ g g z o
| I X +!
e Y m
2 ]

WEIGHT : 2.03g (TYP.)
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TC55B88P/J—10, TC55B88P/J—12

OUTLINE DRAWINGS

Plastic SOJ (S0J28 —~P-3004)

UNIT in mm
28 15
oo mmoOonioom;orm
88 8
d L]
~ ."3 [
\..
ITJI_ILJLJL.JL.JI—H_IUI_ILJLJUIF'I
L}
.l
18.84 max b}
18.4240.12
071288
I N
3 o
@ 4
(=1} (1]
1 =

+0.07
0830 57518

WEIGHT : 0.83g (TYP.)
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16,384 WORD x 4 BIT BiCMOS STATIC RAM

DESCRIPTION

The TC55B417P/J is a 65,536 bits high speed static random access memory organized as 16,384 words
by 4 bits using BiCMOS technology, and operated from a single 5 - volt supply.
performance device technology provides both high speed and low power features with a maximum
access time of 10ns/12ns and maximum operating current of 120mA at minimum cycle time.

The TC55B417P/J also features an automatic stand - by mode.

the operating current is reduced to 10mA.
The TC55BA17P/J is suitable for use in cache memory where high speed/high density are required.
The TCH5B417P/] is packaged in a 24 pin standard plastic DIP and a 24 pin plastic SOJ, with 0.3 inch

width for high density assembly.

FEATURES

¢ TFast access time:
TC55B417P/J ~10
TC55B417P/J —12

¢ Low power dissipation:
Operation
Standby

e Fully static operation

PIN CONNECTION

TC55B8417P

10ns (MAX.)
12n3 (MAX.)

120mA (MAX.)
10mA (MAX.)

TC558417)

PIN NAMES
A0~ A13 Address Inputs

1/01~1/04 Data Inputs / Outputs
CE Chip Enable Input
WE Write Enable Input
OF Output Enable input
Voo Power ( + 5V)
GND Ground
N.C. No Connection

[ 7

5V single power supply :

Toshiba’s high

When deselected by Chip Enable (CE),

-10:5Vt5%/ -12 : 5Vt10%

o Package :

Directly TTL compatible :

All Inputs and Outputs

Output buffer control : OE

TC55B417P : DIP24—P~300B
TC55B417J : SOJ24-P—-300A

BLOCK DIAGRAM

A6 3]« MEMORY
A7 —{e ] g::> CELL ARRAY ~—° Voo
A8 o =K 256x64x4 <—0 GND
A3 o — o (65,536)
Al0o—11 o
Al110— -
A120—3 %
A3 T & [ N
— L COLUMN 1/0
Vo1 I CIRCUIT _‘—k,
102 - COLUMN —l—(k
V30— 1 DECODER
1704 N
CE
AD AT A2A3ALAS
o——:D
Wizi
OF =4 )
e >

D-9




TC55B417P/J—10, TC55B417P/J—12

MAXIMUM_RATINGS

SYMBOL ITEM RATING UNIT
Vob Power Supply Voltage -0.5~7.0 v
Vin Input Volitage ~2.0~7.0 "
Vour Output Voltage -0.5~Vpp +0.5 v
Po Power Dissipation 850 mw
Tsolder Soldering Temperature - Time 26010 *C-sec
Tstrg Storage Temperature -65~150 °C
Topr Operating Temperature - 10~85 *C
DC RECOMMENDED OPERATING CONDITIONS (Ta=0~70°C)
SYMBOL PARAMETER MIN. TYP. MAX. UNIT
-10 4.75 5.0 5.25
Voo Power Supply Voltage 12 3.5 5.0 55 v
Viy Input High Voltage 2.2 - Vpp +0.5 v
ViL Input Low Voitage -0.5* - 0.8 v

+ —3V Pulse Width : 10ns

DC and OPERATING 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
low Output High Current Vou =2.4V -4 - - mA
lou Output Low Current Voi = 0.4V 8 - - mA
o Output Leakage Current | TE =Vyy; or WE= V) or DE =V}, Vour=0~Vpp - - 10 pA

teycle = Min cycle, TE= V. Voo=5.25V | - 10
looo Operating Current lout = OmA - - 120 mA
Other Inputs =V / Vi Vop=5.5V | ~12
CE=Vy Vpp=5.25V | - 10
loos 1 - - 30
Other Inputs = Viy/Vy Vpp=5.5V | -12
Standby Current mA
CE=Vpp-0.2V
Ipos2 - - 10
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

Note : This parameter is periodically sampled and is not 100% tested.
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TC55B417P/J—10, TC55B417P/J—12

AC CHARACTERISTICS (Ta=0~70°C(4), - 10:Vpp=5V£5%/ -12:Vpp=5V110%)

READ CYCLE
TC55B417P/) - 10 TC55B417P/) - 12
SYMBOL PARAMETER N VA, iN MAX. UNIT
tre Read Cycle Time 10 - 12 -
tacc Address Access Time - 10 - 12
tco Chip Enable Access Time - 10 - 12
o Output Enable Access Time - 6 - 7
tcoe Output Enable Time from TE 3 - 3 -
tcop Output Disable Time from CE - 5 - 6 ns
toee Output Enable Time from OF 1 - 1 -
tooo Output Disable Time from OF - 5 - 6
toH Output Data Hold Time from Address Change 3 - 3 -
tru Chip Selection to Power Up Time 0 - 0 -
teo Chip Deselection to Power Down Time - 10 - 12
WRITE CYCLE
TC558417P/) - 10 TC558417P/) - 12
SYmaoL PARAMETER UNIT
MIN. MAX. MIN. MAX.
twe Write Cycle Time 10 - 12 -
twe Write Pulse Width 6 - 7 -
taw Address Valid to End of Write 7 - 8 -
tow Chip Enable to End of Write 7 - 8 -
tas Address Set Up Time 0 - 0 - s
twr Write Recovery Time 1 - 1 -
toew Output Enable Time from WE 1 - 1 -
toow Output Disable Time from WE - 5 - 6
tos Data Set Up Time [ - 7 -
tow Data Hold Time 0 - 0 -
AC_TEST CONDITIONS Fig. 1
sV S5V
Input Puise Levels 3.0v/0.0v
Input Pulse Rise and Fall Time 3ns 4800 . 4800
Input Timing Measurement 1.5V VOpin VOpin
Reference Levels .
Output Timing Measurement 1.5V CL=3°PF;L 255 CL=5F /J; 2550
Reference Levels
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TC55B417P/J—10, TC55B417P/J—12

TIMING WAVEFORMS

READ CYCLE ()

*‘ tRC |
taCC to
@ 3 | ,
oe ,%////////////////////

UNKNOWN UNKNOWN

WRITE CYCLE 1 (5) (WE Controlled Write)

)
ADDRESS
L tcw |
e

tODW(6)
tODO(6)

OF

. High Impedance
tDs toH |

L
O )k DATA IN STABLE X

WRITE CYCLE 2 (5) (CE Controlled Write)
|

ADDRESS * *
tAS tWR

[d4 \\ 4

N Dz %

Oour 28

WE

[o14
t—CQE—(GZ«——rI m— High Impedance
Dour
NKNOW e DS tDH
Din DATA IN STABLE *
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TC55B417P/J—10, TC55B417P/J—12

Note: 1. WE is High for Read Cycle.

2. Assuming that CE Low transition occurs coincident with or after WE Low transition,

outputs remain in a high impedance state.

3. Assuming that CE High transition occurs coincident with or prior to WE High transition,

outputs remain in a high impedance state.

4. The Operating temperature (Ta) is guaranteed with transverse air flow exceeding 400

linear feet per minute.

5. The OE input can be held on low (VL) in write cycle.

6. These parameters are specified as follows and measured by using the load shown in Fig.

1.
(A) tCOE, tOEE,toEW "=~  Output Enable Time
(B) tcop,topo,topw  --cceer Output Disable Time
CE, OF J 4
{1
WE 7( \
(A) (8)
§ \ High
Dour i 3 2v Impedance
High impedance 0.2v OUTPUT DATA VALID i
0.2V ( 02V
UNKNOWN : UNKNOWN 1
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TC55B417P/J—10, TC55B417P/J—12

OUTLINE DRAWINGS

Plastic DIP (DIP24—P ~300B)

Unit in mm

24 13

0-15°

KTJLJI_IK_JLII_JL_JLJL_IL_Jl_IszJ

30.3 max
29.8+0.2
| 1.2+0.1
; ST—37
V ! m i
JJ m
i S
+l
n ]
=3 Ll
1l 093w | 112201 _]] 05501 sy

Weight : 1.72g (Typ.)
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TC55B417P/J—10, TC55B417P/J—12

OQUTLINE DRAWINGS

Plastic SOJ (SOJ24—P—3004)

Unit in mm

24 13
e S o S0 T I Y e e e 0 B e 0 o B v
3

7.77YP
0.2
8.42505

uuuuuuuuuuul_zx
1 1

16.3MAX

15.86840.12

+0.1
0.71 905

Lo.aw
3.540.2

0.43 .07 .
B (S CREID)

|

1.27

Weight : 0.72g (Typ.)
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65,536 WORD x 4 BIT Bi CMOS STATIC RAM PRELIMINARY

DESCRIPTION
The TC55B464P/J is a 262,144 bits high speed static random access memory organized as 65,536 words
by 4 bits using BiCMOS technology, and operated from a single 5-volt supply. Toshiba’s BiCMOS
technology and advanced circuit form provides high speed feature.
The TC55B464P/J has low power feature with device control using Chip Enable (CE).
The TCH55B464P/] is suitable for use in cache memory where high speed is required. All Inputs and
Outputs are directly TTL compatible.
The TC55B464P/J is packaged in a 24 pin standard DIP and SOJ with 300 mil width for high density
surface assembly.
FEATURES
® TFast access time :
TC55B464P/J—-10 10ns(MAX.)
TC55B464P/J—-12 12ns(MAX.) All Inputs and Outputs : TTL compatible
TC55B464P/J—15 15ns(MAX.) Package TC55B464P ;: DIP24-P—300B
o Low power dissipation TC55B464J : SOJ24—-P~300A
Operation : TC55B464P/J—10 140mA(MAX.)
TC55B464P/J-12 140mA(MAX.)
TC55B464P/J—-15 140mA(MAX.)

5V single power supply : 5Vi10%
Fully static operation

Standby : 15mA(MAX.)
PIN CONNECTION BLOCK DIAGRAM
] TC55B464P TC558464J Al5 o
A8(1 Voo Al4 o— 1 1
A7(]2 Al5 Ao Ne = MEMORY CELL
ASH 3 A4 :g B |y 8 ARRAY <—o vpp
A5[]4 A13 o—{ 20w o
alls S 2ohan a2 o85| |ou 256X 256 x 4 <——o GND
w Al o] || || (262,149
A3[l6 All AD o
A2ll7 > 18lat0 T T
Alll8 o 17101
Vo1 © I —
Ao0fj9 © 1102 « SENSE AMP. \
Agfo = 1703 /02 © <5 uw ’ <5 —
CEQ11 14104 <5 g
GND[]12 13JWE VO3 o QZa COLUMN a 8 2 T
(OIP) Vo4 DECODER
4 1 I
« COLUMN
PIN NAMES o S [*T] ApDRESS BUFFER cE
u<
AO~A15 Address Inputs > C & IREPEREY!
oz A5 A7 A0 A12
1/01~1/04 Data Inputs/ Outputs [C) A6 A8 A1l A13
CE Chip Enable Input
WE Write Enable Input Q_Ejj_
Voo Power(+ 5V) WEo—T—1)
GND Ground TE o———d— >——— CE

D-17



TC55B464P/J—10, TC55B464P/J—12, TC55B464P/J—15

MAXIMUM RATINGS

SYMBOL ITEM RATING UNIT
Voo Power Supply Voltage -0.5~7.0 v
Vin Input Voltage -2.0~7.0 Vv
Vio Input/Output Voltage =0.5*~Vpp + 0.5 v
Pp Power Dissipation 1.0 w

Tsolder Soldering Temperature - Time 260-10 *C-sec
Tstrg Storage Temperature ~65~150 °C
Topr Operating Temperature - 10~85 °C

* : -3V with a pulse width of 10ns

DC_ RECOMMENDED OPERATING CONDITIONS (Ta=0~70°C)

SYMBOL PARAMETER MIN. TYP. MAX. UNIT
Voo Power Supply Voltage 4.5 5.0 5.5 \
Vix Input High Voltage 2.2 - Vpp +0.5 v
Vi Input Low Volitage -05* - 0.8 v

* ; -3V with a pulse width of 10ns

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

SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX. UNIT
e Input Leakage Current Vin=0~Vpp - - +10 A
Lo Output Leakage Current CE=Viy or WE =V, Vour=0~Vpp - - 10 HA
loH Output High Current Vou=2.4V -4 - - mA
lou Output Low Current VoL = 0.6V 8 - - mA
tcycle = Min cycle

Iboo Operating Current CE=V - - 140 mA
Other Inputs = Vig Vi, loyr = 0mA

) oy 30

DOS 1 - -
Other Inputs =V or V)

Standby Current mA

CE=Vpp=-0.2v

lops 2 - - 15
Other Inputs = Vpp - 0.2V or 0.2V




TC55B464P/J—10, TC55B464P/J—12, TC55B464P/J—15

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
Note : This parameter is periodically sampled and is not 100% tested
OPERATION MODE CE WE- 1/01~1/04 POWER
Read L H Output Iooo
Write L L Input looo
Standby H * High Impedance Iops

*:Heorl
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TC55B464P/J—10, TC55B464P/J—12, TC55B464P/J—15

AC CHARACTERISTICS (Ta=0~70°C (1), Vpp=>5V +10%)
READ CYCLE

TC558464P/)-10 I‘TC558464P/J-'52 TC558464P/)-15

SYMBOL PARAMETER UNIT
MIN, MAX, MIN. MAX. MIN. MAX,
tre Read Cycle Time 10 - 12 - 15 - ns
tacc Address Access Time - 10 - 12 - 15 ns
tco CE Access Time - 10 - 12 - 15 ns
ton g:;z;: Data Hold Time from Address 3 _ 3 _ 3 _ ns
tcoe Output Enable Time from CE 3 - 3 - 3 - ns
tcop Output Disable Time from CE - 5 - 6 - 6 ns
tpu Chip Selection to Power Up Time 0 - 0 - 0 - ns
tpo Chip Deselection to Power Down Time - 10 - 12 - 15 ns
WRITE CYCLE

TC55B464P/)-10 | TC55B464P/)-12 | TC55B464P/)-15

SYMBOL PARAMETER UNIT
MIN. | MAX. | MIN. | MAX. | MIN. MAX.
twe Write Cycle Time 10 - 12 - 15 - ns
tow Chip Enable to End of Write 7 - 8 - 9 - ns
tas Address Set Up Time 0 - 0 - 0 - ns
AW Address Valid to end of write 7 - 8 - 9 - ns
twe Write Pulse Width 6 - 7 - 8 - ns
twr Write Recovery Time 1 - 1 - 1 - ns
tos Data Set Up Time 6 - 7 - 8 - ns
toH Data Hold Time 0 - 0 - 0 - ns
toew Output Enable Time from WE 1 - o 1 - 1 - ns
toow Output Disable Time from WE - [ - 6 - 6 ns
AC TEST CONDITIONS Fig. 1
Input Pulse Levels 3.0v/0.0v ¥ %
Input Pulse Rise and Fall Time 3ns 4800 4800
Input Timing Measurement 15V VOpin VOpin
Ref - erence Levels
Output Timing Measurement 1.5V CL=3°’FJ; 2550 CL=5pF J; 2550
Reference Levels
Output Load Fig. 1 (For tcoe, tcop, toew and topw)
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TC55B464P/J—10, TC55B464P/J—12, TC55B464P/J—15

TIMING WAVEFORMS

READ CYCLE(2)

ADDRESSES )( }(

UNKNOWN UNKNOWN

WRITE CYCLE 1 (WE Controlled Write )

twe

ADDRESSES )(

R twp twr .

| tew

toow(s)

High Impedance

UNKNOWN ' tps tom

- | UNKNOWN
Di * DATA IN STABLE *
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TC55B464P/J—10, TC55B464P/J—12, TC55B464P/J—15

WRITE CYCLE 2 ( CE Controlled Write)

twe

ADDRESSES ){ )(

tas

twe |

WE

tew

« I T

tcoe(s) |

Dour
tos

UNKNOWN [+ ey ton
—
Div DATA IN STABLE %
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TC55B464P/J—10, TC55B464P/J—12, TC55B464P/J—15

Note:1. The operating temperature (Ta) is guaranteed with transverse air flow exceeding 400 linear
feet per minute.
2. WE is High for Read Cycle.

3. Assuming that CE Low transition occurs coincident with or after WE Low transition,

Outputs remain in a high impedance state.

4. Assuming that CE High transition occurs coincident with or prior to WE High transition,

Outputs remain in a high impedance state.

5. These parameters are specified as follows and measured by using the load shown in Fig. 1.

(A)  tcog, toEw " Output Enable Time
(B) tcop, topw Output Disable Time
CE
4%
4}
WE
(A)
High | d b 0.2v
i "
Dout igh Impedance g:% ‘OUTPUT DATA VALID X - High Impedance
UNKNOWN UNKNOWN' 1 02V
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TC55B464P/J—10, TC55B464P/J—12, TC55B464P/J—15

OUTLINE DRAWINGS

Plastic DIP (DiP24 - P - 3008)

UNIT in mm
t
24 13 3
s [ e (OO onmn N o (Y e TN o 1 e IO e 16O oo O e 20N s |
~ §;§
0
s

ITII_IL.JL_JI_JI_II—JL_IL.JL_JL_JL_J
12

30.3 max

29.8+0.2

]
|
4.1520.I3

0.5tmn | |3.520.2

33%03

Weight : 1.72g (Typ.)
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TC55B464P/J—10, TC55B464P/J—12, TC55B464P/J—15

OUTLINE DRAWINGS

Plastic SOJ (50J24 - P = 300A)

UNIT in mm

24 13
i I T e O e o e O s B e W B e B

7.77YP
402
8.450>

| SN [ N [y NS N Sy WS [y N [y N S S [y OOy S |

1 12

16.3MAX

15.8840.12

+0.1

i 0.71 505
N
o
+|
n
(<]

[$f0.18 M

Weight : 0.72g (Typ.)
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65,536 WORD x 4 BIT BiCMOS STATIC RAM PRELIMINARY

DESCRIPTION

The TC55B465P/J is a 262,144 bits high speed static random access memory organized as 65,536 words
by 4 bits using BiCMOS technology, and operated from a single 5-volt supply. Toshiba's BiCMOS
technology and advanced circuit form provides high speed feature.

The TC55B465P/J has low power feature with device control using Chip Enable (CE), and has Output
Enable Input (OE) for fast memory access.

The TC55B465P/] is suitable for use in cache memory where high speed is required. All Inputs and
Outputs are directly TTL compatible.

The TC55B465P/] is packaged in a 28 pin standard DIP and SOJ with 300 mil width for high density

surface assembly.

FEATURES
eFast access time: ¢ 5V single power supply : 5VE10%
TC55B465P/J 10 10ns (MAX.) e Fully static operation
TC55B465P/J —12 12ns (MAX.) e All Inputs and Outputs : TTL compatible
TC55B465P/J —15 15ns (MAX.) e Output buffer control : OE
eLow power dissipation ® Package
Operation : TC55B465P/J —10 140mA (MAX.) TC55B465P : DIP28 —P—300B
TC55B465P/J —12 140mA (MAX.) TC55B465J : SOJ28 —P —300A
TC55B465P/J —15 140mA (MAX.)
Standby : 15mA (MAX.)
PIN CONNECTION BLOCK DIAGRAM
TC55B465P TC558465) Al4 ol
: AR o [ =[] memory e
A4 0 L § ARRAY “—9 yVpp
ﬁgg:?ég 54 256x256x 4 <— GND
£ Al o4 Z<®@| | =0 (262,144)
- A0 o—f | u
> I ]
o Vo1 < ——] o—
[e] [ SENSE AMP
- o2 <’5.‘1‘f _:\\<'55-——
Lok gEL
Vo3 o ] COLUMN g Sl
/04 DECODER i
% | ]
S COLUMN CE
PIN NAMES % |1 ADDRESS BUFFER
¥ o
. | Qu TTTLLLLY
A0~A15 Address Inputs §E A AB A0 A12
1101~1/04 Data Inputs/Outputs bt A7 A9 A1l AIS
CE Chip Enable Input
WE Write Enable Input
OE Output Enable Input
Voo Power (+5V) we o= O—
GND Ground OF o
N.C. No Connection CE o ] —d> CE




TC55B465P/J—10, TC55B465P/J—12, TC55B465P/J—15

MAXIMUM RATINGS

SYMBOL ITEM RATING UNIT
Vpp Power Supply Voltage -0.5~7.0 v
ViN Input Voltage ~2.0~7.0 v
Vo Input/ Output Voltage -0.5*~Vpp +0.5 v
Po Power Dissipation 1.0 w
Tsolder Soldering Temperature « Time 260- 10 *C-sec
Tstrg Storage Temperature -65~150 °C
Topr Operating Temperature -10~85 *C

*. -3V with a pulse width of 10ns

DC RECOMMENDED OPERATING CONDITIONS (Ta=0~70°C)

SYMBOL PARAMETER MIN. TYP. MAX, UNIT
Voo Power Supply Voltage 4.5 5.0 5.5 "
Vi input High Voltage 2.2 - Vpp + 0.5 v
Vi input Low Voltage -0.5* - 0.8 v

*: —3V with a pulse width of 10ns

DC and OPERATING CHARACTERISTICS (Ta=0~70°C, Vpp=>5V10%)

SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX. | UNIT
I Input Leakage Current Vin=0~Vpp - - 10 pA
o Output Leakage Current | CE=Viy or OE = Vi or WE =V, Vour=0~Vpp - - +10 HA
lox QOutput High Current Vou = 2.4V -4 - - mA
loL Output Low Current VoL = 0.4V 8 - - mA

. tcycle = Min cycle, CE=Vy

looo Operating Current - - 140 mA
Other Inputs = Viy/ Vi, lout = 0mA
CE=V,

lops 1 H - - 30
Other Inputs=V|4 or ViL

Standby Current mA
| CE=Vpp-0.2V
DS 2 Other Inputs = Vpp -~ 0.2V or 0.2V = - 15
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TC55B465P/J—10, TC55B465P/J—12, TC55B465P/J—15

CAPACITANCE (Ta=25°C, f=1.0MHz)

SYMBOL PARAMETER TEST CONDITION MAX. UNIT
Cin Input Capacitance Vin=GND 6 pF
Cvo Input/Output Capacitance Vo =GND 8 pF

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

OPERATING MODE

OPERATION MODE CE [ WE Vo1~104 POWER
Read L L H Output fopo
Write L * L Input Iboo
Output Disable L H H High Impedance lobo
Stanéiby H * * High Impedance Ipps
*tHorl
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TC55B465P/J—10, TC55B465P/J—12, TC55B465P/J—15

AC_CHARACTERISTICS (Ta=0~70°C(1) . Vpp=5V*10%)

READ CYCLE
TC55B8465P/)-10 | TCS55B465P/)-12 | TC55B465P/J-15
SYMBOL PARAMETER UNIT
MIN. MAX. MIN. MAX. MIN. MAX.
tre Read Cycle Time 10 - 12 - 15 - ns
tacc Address Access Time - 10 - 12 - 15 ns
tco CE Access Time - 10 - 12 - 15 ns
toE OF Access Time - 5 - 6 - 8 ns
Output Data Hold Time from Address
toH CharF:ge 3 - 3 - 3 - ns
tcoe Output Enable Time from CE 3 - 3 - 3 - ns
tcop Output Disable Time from TE - 5 - 6 - 6 ns
toee Output Enable Time from OF 1 - 1 - 1 - ns
tono Output Disable Time from OF - 5 - 6 - 6 ns
tpu Chip Selection to Power Up Time 0 - 0 - 0 - ns
trp Chip Deselection to Power Down Time - 10 - 12 - 15 ns
WRITE CYCLE
TC55B465P/)-10 TC55B465P/)-12 TC55B465P/)-15
SYMBOL PARAMETER UNIT
MIN. MAX. MIN. MAX. MIN. MAX.
twe Write Cycle Time 10 - 12 - 15 - ns
tow Chip Enable to End of Write 7 - 8 - 9 - ns
tas Address Set Up Time 0 - 0 - 0 - ns
taw Address Valid to end of write 7 - 8 - 9 - ns
twe Write Pulse Width 6 - 7 - 8 - ns
twr Write Recovery Time 1 - 1 - 1 - ns
tos Data Set Up Time 6 - 7 - 8 - ns
toH Data Hold Time 0 - 0 - 0 - ns
toew Output Enable Time from WE 1 - 1 - 1 - ns
topw Output Disable Time from WE - 5 - 6 - 6 ns
AC TEST CONDITIONS Fig. 1
Y 5V
Input Pulse Levels 3.0v/0.0vV
Input Pulse Rise and Fall Time 3ns \ 480 . 4800
I/Opin /Opin
Input Timing Measurement 1.5V
Ref - erence Levels :
CL=30pF 2550 ClL=5pF 2550
Output Timing Measurement I I
1.5V
Reference Levels
. (For tcoe, toge, tcoo,
Output Load Fig. 1 topo. toew and topw)
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TC55B465P/J—10, TC55B465P/J—12, TC55B465P/J—15

TIMING WAVEFORMS

READ CYCLE ()

tre

A4
N

ADDRESSES
L tacc

tco

CE

toe
OF

ton

tcon(s) |

LcoE(s)
High Impedance

toEE(6)
| e

topole)

Dour

WRITE CYCLE1(S) (WE Controlled Write)

OUTPUT DATA VALID

UNKNOWN

twe

UNKNOWN

ADDRESSES

twp

tew

UNKNOWN

High Impedance

1 tps

Din

* DATA IN STABLE
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TC55B465P/J—10, TC55B465P/J—12, TC55B465P/J—15

WRITE CYCLE2 (5) (CE Controlled Write)

twc

ADDRESSES )( )(

7L

High Impedance

1,

\
N
DW (6]
UNKNOWN 0s tom
—t
Din DATA IN STABLE
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TC55B465P/J—10, TC55B465P/J—12, TC55B465P/J—15

NOTE: 1. The operating temperature (Ta)is guaranteed with transverse air flow exceeding 400 linear

feet per minute.

2. WE is High for Read Cycle.

3. Assuming that CE Low transition occurs coincident with or after WE Low transition, Outputs
remain in a high impedance state.

4. Assuming that CE High transition occurs coincident with or prior to WE High transition, Outputs
remain in a high impedance state.

5, Assuming that OF is High for Write Cycle, Outputs are in a high impedance state during this
period.

6. TLese parameters are specified as follows and measured by using the load shown in Fig.1.

(A) tcoE, tOEE, toEW Output Enable Time
(B) tcop, topo, topw Output Disable Time
CE, OF
4%
4
WE ,
A)
‘ ) (B) 0av
High | d Y i | dance
Dout o TRl 83 X, OUTPUT DATA VALID X g [mpedanc
UNKNOWN UNKNOWN | 4 oav
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TC55B465P/J—10, TC55B465P/J—12, TC55B465P/J—15

OUTLINE DRAWINGS

Plastic DIP (DIP28 - P - 300B)

Unit in mm
)
-
28 15 1
fo
g o
3 @ 33
™ ~ *
~ N
o
1 14 ﬁ;
35.4 max
34.9+0.2
095+0.1
~N m
5 o
ﬁ +17
n 2
| || AL <y
| I | o
+
m
m

WEIGHT : 2.03g (Typ.)
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TC55B465P/J—10, TC55B465P/J—12, TC55B465P/J—15

OUTLINE DRAWINGS

Plastic SOJ (SOJ28 - P - 300A)

UNIT in mm

28 15
mimininisialaisinEaSlalsl el
=

Bl o8
R o=
]
\- -
ITILJL_IL.JL-JLJI_IUI_IL.JI_JIJLJEF‘I
18.84 max
18.42+0.12
07128
N
r~ | | ]
JL) gl &
_S} w
I U m
+0.07
= B[] 043:0® 51575

WEIGHT : 0.83g (Typ.)






32,768 WORD x 8 BIT BiCMOS STATIC RAM PRELIMINARY

DESCRIPTION

The TC55B328P/J is a 262,144 bits high speed static random access memory organized as 32,768 words
by 8 bits using BiCMOS technology, and operated from a single 5-volt supply. Toshiba's BiCMOS
technology and advanced circuit form provide high speed feature.

The TC55B328P/J has low power feature with device control using Chip Enable (CE), and has Output
Enable Input(OE) for fast memory access.

The TC55B328P/J is suitable for use in cache memory where high speed is required. All Inputs and
Outputs are directly TTL compatible.

The TC55B328P/J is packaged in a 28 pin standard DIP and SOJ with 300 mil width for high density
surface assembly.

FEATURES

® Fast access time: ® 5V single power supply : 5V10%
TC55B328P/J -10 10ns (MAX.) e Fully static operation
TC55B328P/J -12 12ns (MAX.) e All Inputs and Outputs : TTL compatible
TC55B328P/J -15 15ns (MAX.) e Output buffer control : OE
® Low power dissipation ® Package
Operation : TC55B328P/J-10 170mA (MAX.) TC55B328P ; DIP28 P —-300B
TC55B328P/J -12 170mA (MAX.) TC55B328J : SOJ28 —-P —300A
TC55B328P/J -156 170mA (MAX.)
Standby 15mA (MAX.)
PIN CONNECTION BLOCK DIAGRAM
TC558328P TC558328) A13 o—
A14[] 1 ° A8 o1 Ll =[] MEMORY CELL v
A120] 2 2 gi.‘)_ EE: ;8 ARRAY +—° Vpp
A70 3 3 A3 o——Joa5| |3k 256x128x8 +—o GND
A6l 4 4 Al o <@ lx0o 262,144,
Asfs £ 5 A0 o—] u | (262144)
A4E 6 6 W o I 1
A37 3 73 o
A8 8 1102 o 5 5
NP 9 o Y03 o° 2 SENSE AMP \\ g —
aof10 © 102 104 © 2e 5 |—
yorgi < 1~ yos < oz —
1102, 12 /06 o =S COLUMN Rl
/03] 13 o7 © oo DECODER 4—| g g _
GNDI] 14 1708 © T T
(DiP) (s0)) = CE
o COLUMN ADDRESS
; <] BUFFER
PIN NAMES EE| TTIILIT
5w A6 A9 All A4
AD~A14 Address Inputs v A7 A10 A2
1/01~1/08 Data Inputs/Outputs
CE Chip Enable Input
WE Write Enable Input . ‘
OEF Output Enable Input WE @
Voo Power ( +5V) OE o 3__)
GND Ground CE o > CE
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TC55B328P/J—10, TC55B328P/J—12, TC55B328P/J—15

MAXIMUM RATINGS

SYMBOL ITEM RATING UNIT
Voo Power Supply Voltage -0.5~7.0 \
Vin Input Voltage ~2.0~7.0 \
Vvo Input/Output Voltage ~0.5*~Vpp +0.5 \
Pp Power Dissipation 1.0 w
Tsolder Soldering Temperature - Time 26010 *C-sec
Tstrg Storage Temperature -~ 65~150 °C
Topr Operating Temperature -10~85 °C

*: -3V with a pulse width of 10ns

DC RECOMMENDED OPERATING CONDITIONS (Ta =0~70°C)

SYMBOL PARAMETER MIN. TYP. MAX, UNIT
Voo Power Supply Voltage 4.5 5.0 5.5 "
Vik Input High Voltage 22 - Vpp +0.5 v
Vi Input Low Voltage ~-0.5* - 0.8 v
*: -3V with a pulse width of 10ns

DC and OPERATING CHARACTERISTICS (Ta=0~70°C, Vpp=5V10%)

SYMBOL PARAMETER TEST CONDITION MIN. TYP. | MAX. | UNIT
I Input Leakage Current | Viy=0~Vpp - - 10 pA
o Output Leakage Current | CE=Vy or OF = Vi or WE =V, Voyr=0~Vpo - - 10 A
lox Output High Current Vou = 2.4V -4 - - mA
lot Output Low Current VoL = 0.4V 8 - - mA

. teycle = Min cycle, CE=V),

looo Operating Current - - 170 mA
Other Inputs = Vi/ V.. lout = 0mA
CE=V,

Ipos 1 H - - 30
Other Inputs =V or Vi

Standby Current mA

CE=Vpp-0.2v

I - -

DD$ 2 Other Inputs=Vpp - 0.2V or 0.2V 15
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TC55B328P/J—10, TC55B328P/J—12, TC55B328P/J—15

CAPACITANCE (Ta=25°C, f=1.0MHz)

SYMBOL PARAMETER TEST CONDITION MAX. UNIT
Cin Input Capacitance Vin=GND 6 pF
Cwo Input/Output Capacitance Vyo=GND 8 pF

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

OPERATING MODE

OPERATION MODE CE (13 WE /01~1/08 POWER
Read L L H Output looo
Write L * L Input looo
Output Disable L H H High Impedance looo
Standby H * * High Impedance loos
*:Horl
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TC55B328P/J—10, TC55B328P/J—12, TC55B328P/J—15

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

READ CYCLE
TC558328P/) — 10 | TC558328P/) - 12 | TC558328P/) - 15
SYMBOL PARAMETER UNIT
MIN. MAX. MIN. MAX. MIN. MAX.
tre Read Cycle Time 10 - 12 - 15 -
tacc Address Access Time - 10 - 12 - 15
tco CE Access Time - 10 - 12 - 15
toe OF Access Time - S - 6 - 8
toH Output Data Hold Time from Address Change 3 - 3 - 3 -
tcoe | Output Enable Time from CE 3 - 3 - 3 - ns
tcop | Output Disable Time from TE - S - 6 - 6
toee Output Enable Time from OF 1 - 1 - 1 -
topo | Output Disable Time from GE - 5 - 6 - 6
tpu Chip Selection to Power Up Time 0 - 0 - 0 -
tpp Chip Deselection to Power Down Time - 10 - 12 - 15
WRITE CYCLE
TC558328P/) - 10 | TC55B328P/) - 12 | TC558328P/8 - 15
SYmMaoL PARAMETER UNIT
MIN. MAX. MIN. MAX. MIN. MAX.
twe Write Cycle Time 10 - 12 - 15 -
tew Chip Enable to End of Write 7 - 8 - 9 -
tas Address Set Up Time 0 - 0 - 0 -
taw Address Valid to End of Write 7 - 8 - 9 -
twe Write Pulse Width 6 - 7 - 8 -
twr Write Recovery Time 1 - 1 - 1 - n
tos Data Set Up Time 6 - 7 - 8 -
toH Data Hold Time 0 - 0 - 0 -
togw | Output Enable Time from WE 1 - 1 - 1 -
topw | Output Disable Time from WE - 5 - 6 - 6
AC TEST CONDITIONS Fig.1
Input Pulse Levels 3.0v/0.0v sV sV
Input Pulse Rise and Fall Time 3ns
Input Timing Measurement Reference 4800 480a
Levels 1.5V /Opin /Opin
Output Timing Measurement Refer-
ence Levels 1.5v C, = 30pF 2550  Cu=5pF 2550
Output Load Fig.1 ;-J; ,J;
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TC55B328P/J—10, TC55B328P/J—12, TC55B328P/J—15

TIMING WAVEFORMS

READ CYCLE (2)

tre

ADDRESSES )( )(

NN\ - i

toe

OF

toee(s) topo(s)
tCoE(6)

High Impedance

WRITE CYCLE1 8 GV Controled Wit

povesis R :C X
_ 4_3“_.‘ n tw 7 tw
ﬂ§§§§§§§ - T

Oiv * DATA IN STABLE *
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TC55B328P/J—10, TC55B328P/J—12, TC55B328P/J—15

WRITE CYCLE2 (5) (CE Controlled Write)

ADDRESSES )( %
OSSN

4

tcoe (6)
S Znmememnaner o

High Impedance

20V (6)
2
i
ton
DS ‘
Dy * DATA IN STABLE 4'%

D-42



TC55B328P/J—10, TC55B328P/J—12, TC55B328P/J—15

NOTE: 1. The operating temperature (Ta)is guaranteed with transverse air flow exceeding 400 linear

feet per minute.
2. WE is High for Read Cycle.

3. Assuming that CE Low transition occurs coincident with or after WE Low transition,

Outputs remain in a high impedance state.

4 Assuming that CE High transition occurs coincident with or prior to WE High transition,

Outputs remain in a high impedance state.

5. Assuming that OF is High for Write Cycle, Outputs are in a high impedance state during

this period.

6. These parameters are specified as follows and measured by using the load shown in Fig.l.

(A) tCOE, tOEE, tOEW +evevvervncnne Output Enable Time
(B) tcoD, tODO, tODW «vevevveransns Output Disable Time
ﬁ’ Ot 1
45
WE
A Q)
High Impedance ¥ ” o.sz. Ll d
Dout 83V X OUTPUT DATA VALID X —_Ton Jmpedance
UNKNOWN UNKNOWN 192V
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TC55B328P/J—10, TC55B328P/J—12, TC55B328P/J—15

OUTLINE DRAWINGS

Plastic DIP (DIP28 - P ~ 300B)

UNIT in mm

th
28 15 1
°

73$0.2
7.62]
N

35.4 max

343810.2

0.95£0.1

415303

33%03

0.51min{{3.520.2

WEIGHT : 2.03g (Typ.)

D-44



TC55B328P/J—10, TC55B328P/J—12, TC55B328P/J—15

OUTLINE DRAWINGS

Plastic SOJ(S0J28 - P - 300A)

UNIT in mm
28 15
o I e O o o O I o s O o 1 B o 3 O o O o Y
~ S
~8) e
B & g
A 0
~ o %)
\ /
L:IJL.II_ILJULJLJI_JL_II_ILJL_JI_I&‘_&I
-8
<5
18.84 max ‘;
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z[
I
«Q +l
(=] wn

WEIGHT : 0.83g (Typ.)
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32,768 WORD x 9 BIT BiCMOS STATIC RAM PRELIMINARY

DESCRIPTION

The TC55B329P/J is a 294,912 bits high speed static random access memory organized as 32,768 words
by 9 bits using BiCMOS technology, and operated from a single 5-volt supply. Toshiba's BiCMOS
technology and advanced circuit form provides high speed feature.

The TC55B329P/J has low power feature with device control using Chip Enable (CEI/CE2), and has

Output Enable Input(OE) for fast memory access.
The TC55B329P/J is suitable for use in cache memory where high speed is required. All Inputs and

Outputs are directly TTL compatible.
The TC55B329P/J is packaged in a 32 pin standard DIP and SOJ with 300 mil width for high density

surface assembly.

FEATURES

® Fast access time: ® 5V single power supply : 5V10%
TC55B329P/J—10  10ns (MAX.) ¢ Fully static operation )
TC55B329P/J—12  12ns(MAX.) e All' Inputs and Outputs : TTL compatible
TC55B329P/J—15  15ns (MAX.) e Output buffer control : OE
e Low power dissipation ® Package
Operation : TC55B329P/J—~10 170mA (MAX.) TC55B329P : DIP32-P-300
TC55B329P/J—12 170mA (MAX.) TC55B329J : SOJ32-P-300
TC55B329P/J—-15 170mA (MAX.)
Standby 15mA (MAX.)
PIN CONNECTION BLOCK DIAGRAM
TC558329P TC558329) A13 0]
1 7 A= o 7] MEMORY
2 2 AS °___° @« g CELL ARRAY
3 3 A4°— g: 8 <4—o Vpp
4 4 2;0_ 5| | Be 256x 128x9 GND
2 2 Ao § @ | =0 (294,912) DR
7 § 7 g AD O T I
8 ; 8 ; /01 o
9 9 02 o — —
100 100 yo3 © 5 /—‘/ SENSE AMP. X 5 .
10 110 1104 o X/ 5w
125 127 VOS5 o - 3 & t—
13 13 L &= = —
14 :;gg o 2° COLUMN E @
:g 1108 © e DECODER S
1109 ©
(o) (501 ) 1 L cE
5 COLUI;INFADDRESS
UFFER
PIN NAMES AN
FIN NANE> g3
AO~A14 Address Inputs o % ,;LG : A‘Lg ‘LA{ 1$ A{a
1/01~1r09 Data Inputs/Outputs © A7 A10 A12
CET, CE2 Chip Enable Inputs
WE Write Enable Input =
OF Output Enable Input WE Oﬁ l

Vop Power ( +5V) OF o j
GND Ground CET ce
N.C. No Connection CE2 ;D—
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TC55B329P/J—10, TC55B329P/J—12, TC55B329P/J—15

MAXIMUM RATINGS

SYMBOL ITEM RATING UNIT
Voo Power Supply Voltage -0.5~7.0 v
Vin Input Voltage -2.0~7.0 v
Vio Input/Output Voltage ~0.5*~Vpp +0.5 v
Po Power Dissipation 1.0 w
Tsolder Soldering Temperature  Time 260-10 *C-sec
Tstrg Storage Temperature -65~150 °C
Topr Operating Temperature -10~85 °C
* : -3V with a pulse width of 10ns
DC RECOMMENDED OPERATING CONDITIONS (Ta=0~70°C)
SYMBOL PARAMETER MIN. TYP. MAX. UNIT
Vpp Power Supply Voltage 4.5 5.0 5.5 v
Vi Input High Voltage 2.2 - Vpp + 0.5 v
ViL input Low Voltage -0.5* - 0.8 v
* : -3V with a pulse width of 10ns
DC and OPERATING CHARACTERISTICS (Ta=0~70°C, Vpp =5V *10%)
SYMBOL PARAMETER TEST CONDITION MIN. TYP. | MAX. | UNIT
[ Input Leakage Current |Viy=0~Vpp - - +10 HA
CET=Viyor CE2=V, orOE=Vy orWE=V,
o Output Leakage Current - - +10 A
Vour =0~Vpp
lou Output High Current  {Vox=2.4V -4 - - mA
lou Output Low Current Voo =0.4v 8 - - mA
tcycle = Min cycle, TET =V and CE2=Vy
looo Operating Current - - 170 mA
Other Inputs = V|u/Vy, lout=0mA
msvm or CE2=Vy
lops1 . - - 30
Other Inputs = Vi or Vy
Standby Current mA
\ CET=Vpp~0.2V or CE2=0.2V s
o052 Other Inputs = Vpp - 0.2V or 0.2V -
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TC55B329P/J—10, TC55B329P/J—12, TC55B329P/J—15

CAPACITANCE (Ta=25°C, f=1.0MHZ)

SYMBOL PARAMETER TEST CONDITION MAX. UNIT
Cn Input Capacitance Vin=GND 6 pF
Cio Input/Output Capacitance Vo =GND 8 pF

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

OPERATING MODE

OPERATION MODE CET CE2 OF WE /01~1/09 POWER

Read L H L H Output lopo

Write L H » L Input looo
Output Disable L H H H High Impedance looo
H - * * High Impedance loos

Standby
* L - * High Impedance lops
*=:Horl
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TC55B329P/J—10, TC55B329P/J—12, TC55B329P/J—15

AC CHARACTERISTICS (Ta=0~70°C (M Vpp =5V 10%)

READ CYCLE
TC55B329P/) - 10 | TC558329P/) - 12 | TC55B329P/) - 15
SYMBOL PARAMETER miN, | Max. | win. | max. | min. | max_| N7
tre Read Cycle Time 10 - 12 - 15 -
tace Address Access Time - 10 - 12 - 15
tcor | CET Access Time - 10 - 12 - 15
tco2 CE2 Access Time - 10 - 12 - 15
toe | OF Access Time - 5 - 6 - 8
ton Output Data Hold Time from Address Change 3 - 3 - 3 -
tcoe | Output Enable Time from TET or CE2 3 - 3 - 3 - ns
tcop | Output Disable Time from TET or CE2 - 5 - 6 - 6
toge | Output Enable Time from OF 1 - 1 - 1 -
topo | Output Disable Time from OF - 5 - 6 - 6
tpy Chip Selection to Power Up Time 0 - 0 - 0 -
trp Chip Deselection to Power Down Time - 10 - 12 - 15
WRITE CYCLE
SYMBOL PARAMETER TC558329P/) - 10 | TC558329P/) - 12 | TC55B329P/) - 15 UNIT
MIN. MAX. MIN. MAX. MIN. MAX.
twc | Write Cycle Time 10 - 12 - 15 -
tew | Chip Enable to End of Write 7 - 8 - 9 -
tas Address Set Up Time 0 - 0 - 0 -
taw | Address valid to end of write 7 - 8 - 9 -
twp Write Pulse Width 6 - 7 - 8 -
twr Write Recovery Time 1 - 1 - 1 - ns
tos Data Set Up Time 6 - 7 - 8 -
toH Data Hold Time 0 - 0 - 0 -
togw | Output Enable Time from WE 1 - 1 - 1 -
topw | Output Disable Time from WE - 5 - 6 - 6
AC TEST CONDITIONS Fig.1
Input Pulse Levels 3.0v/0.0V sV sV
Input Pulse Rise and Fall Time 3ns
- 4800 4800
:‘r;;‘)’zltsTimmg Measurement Reference 1.5V I/Opin /Opin
2:::\:; "(r;?;ﬁng Measurement Refer- 1.5V C= 3(;,,|:/l 2550 CL=5sF ;; 2550
Output Load Fig.1
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TC55B329P/J—10, TC55B329P/J—12, TC55B329P/J—15

TIMING WAVEFORMS

READ CYCLE (@)

tre

ADDRESSES )( ) (
o2 : ‘&\\\\\\\\\

tcoots;
tcor ©

CE2

TET

tconie)

[

tooole)

........

OUTPUT DATA VALID ERE

Dour

UNKNOWN

WRITE CYCLE1(5) (WE Controlled Write)

| twe

ADDRESSES Jl( )(

twr

tas

| twe

tow

tow

toow(s)

High Impe’dance

| tos

O * DATA IN STABLE
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WRITE CYCLE2 (5) (CE7 Controlied Write)
twe

sooresses Y A
wonsss X v
cez —% I = \(

High Impedance

UNKNOWN

OH )
Ow * DATA IN STABLE *
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TC55B329P/J—10, TC55B329P/J—12, TC55B329P/J—15

NOTE: 1. The operating temperature (Ta) is guaranteed with transverse air flow exceeding 400 linear
feet per minute.
2. WE is High for Read Cycle.

3. Assuming that CEI Low transition or CE2 High transition occurs coincident with or after

WE Low transition, Outputs remain in a high impedance state.

4 Assuming that CEI High transition or CE2 Low transition occurs coincident with or prior

to WE High transition, Outputs remain in a high impedance state,

5. Assuming that OE is High for Write Cycle, Outputs are in a high impedance state during

this period.

6. These parameters are specified as follows and measured by using the load shown in Fig.1.

(A) tCOE, tOEE, tOEW «cceveeereenns Output Enable Time
(B) tcoD, tODO, tODW «vveeerenres .. Output Disable Time
CE1, OF ; /.L
4%
WE, CE2 3(
(A) | ®
High Impedance tant; — o,sz_ h | d
Dout §3v X, OUTPUT DATA VALID X o7 Thncence
UNKNOWN UNKNOWN | 4 0av
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TC55B329P/J—10, TC55B329P/J—12, TC55B329P/J—15

OUTLINE DRAWINGS

Plastic DIP (DIP32-P-300)

UNIT in mm
il
32 17 1
fo
N o~
f Q 53)
m ~ U
4 8
[~}
1 16 ﬁ
40.5 max
40.0+0.2
1.2+0.1
o~ m
S =]
+1
! o oW
| IRl i} SRS N
| o
- m
n ™
o
L 1.2+0.1

0.95 ve

WEIGHT : g (TYP.)
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OUTLINE DRAWINGS
Plastic SOJ (S0J32 - P - 300)

UNIT in mm

32 17
o 00 e B I e I e B o O O e 0 O O B e B o

7.77vp
+02
8.4002
6.81YP I

| S [ WD Jy 0y D I (D [ D [y AN iy Oy ey Wy WO N D Ny |
1 16

["2)
g9
21.38MAX %\r
o
20.9640.12
0.71+0.1
L Y 5| «
[~} [~3
I Sl &
\ i
B 04350\ 518 @

WEIGHT : 0.90g (TYP.)
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262,144 WORD x 4 BIT BiCMOS STATIC RAM PRELIMINARY

DESCRIPTION

The TC55B4256P/J is a 1,048,576 bits high speed static random access memory organized as 262,144
words by 4 bits using BiCMOS technology, and operated from a single 5-volt supply.  Toshiba's
BiCMOS technology and advanced circuit form provide high speed feature.

The TC55B4256P/J has low power feature with device control using Chip Enable (CE).

The TC55B4256P/J is suitable for use in various application systems where high speed is required as
cache memory, high speed storage, main memory, and so on. All Inputs and Outputs are directly TTL

compatible.
The TC55B4256P/J is packaged in a 28 pin standard DIP and SOJ with 400 mil width for high density

surface assembly.

FEATURES

e Fast access time : ¢ 5V single power supply : 5VE10%
TC55B4256P/J—12  12ns{MAX.) e Tully static operation
TC55B4256P/J ~ 15 15ns (MAX.) e All Inputs and Outputs : TTL compatible
TC55B4256P/J—20  20ns(MAX.) e Package
e Low power dissipation TC55B4256P : DIP28 —P—400A
Operation : TC55B4256P/J—12 130mA (MAX.) TC55B4256J : SOJ28 —P—400
TC55B4256P/J —15 130mA (MAX.)
TC55B4256P/J —20 130mA (MAX.)
Standby : 10mA (MAX.)
PIN CONNECTION BLOCK DIAGRAM
TC5584256P TC5584256) A8 O—
Asll1 280A4 AT 2B A o Q. ©p MEMORYCELL | ¢—o vpp
A2ll2  27()As A2 27pAs szl [38 ARRAY
IXTiE) gs%As AlE 3 26§A6 —izau| |29 512x512x4 +—o GND
AoQ 4 s[A7 aolla _ 250 a7 Sle<at{«o
TEQs S 24(1as TEQ 5 S 24f A8 AO 2 (1.048.,576)
voile & 23fluosa oI © 23[u0s B | |
Vool 7 S 22[GND Vool 7 S 22[JGND /01 o —IN —I>
GNDOde ~ 21PVeo GNoO 8 ~ 21PVop WO Jo  coLumn vo [N
vo2fjs & 200y03  wozls & 200103 o /= -
wel10 2 190A9 WEQ10 = 190 A9 k /— COLUMN
A17011 — 18[A10 a7 11 ~ 18 A10 _/ DECODER
A16 A1 Aled12 170 AN o— Jlk _r T T
A1S NA12 a1s5f13 160 A2
A4 pa13 AM% 14 15[ A13 08 © k ADD%%E'\:SFFER
P son e J1ELEELLS
PIN NAMES A7 T A9
AO~A17 Address Inputs
1101~1/04 Data Inputs/Outputs
CE Chip Enable Input T o g[: I
WE Write Enable Input
Voo Power { +5V) we jD
GND Ground o> CE
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TC55B4256P/J—12, TC55B4256P/J—15, TC55B4256P/J—20

MAXIMUM RATINGS

SYMBOL ITEM RATING UNIT
Voo Power Supply Voltage -0.5~7.0 \Y
Vin input Terminal Voltage -20*~70 v
Vio /O Terminal Voltage -0.5*~Vpp+0.5 v
Po Power Dissipation 900 mw

Tsolder Soldering Temperature - Time 260- 10 °C-sec
Tstrg Storage Temperature -65~150 °C
Topr Operating Temperature - 10~85 °C

DC RECOMMENDED OPERATING CONDITIONS (Ta=0~70°C)

+ : =3V with a pulse width of 10ns

SYMBOL. PARAMETER MIN. TYP. MAX. UNIT
Voo Power Supply Voltage 4.5 5.0 5.5 \
Vin Input High Voltage 22 - Vpp + 0.5 \
ViL Input Low Voltage -0.5* - 0.8 Y

» ; =3V with a pulse width of 10ns

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

SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX. UNIT
he Input Leakage Current Vin=0~Vpp - - 10 HA
lou Output High Current Von=2.4V -4 - - mA
lou Output Low Current VoL =0.4V 8 - - mA
Lo Output Leakage Current | CE=V\y or WE =V, Voyr=0~Vpp - - 10 A
oo Operating Current teycle = Min cycle, CE= V), lout=0mA _ _ 130 mA
Other Inputs = Viu/Vy,

loos 1 CE=V)y, Other Inputs = Viu/Vy_ - - 30

loos2 Standby Current TE=Vpp-0.2V . . 10 mA
Other Inputs = Vpp - 0.2V or 0.2V
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TC55B4256P/J—12, TC55B4256P/J—15, TC55B4256P/J—20

CAPACITANCE (Ta=25°C, f=1.0MHz)

SYMBOL PARAMETER TEST CONDITION MAX. UNIT
Cin Input Capacitance Vin = GND 6 pf
Cuo 110 Capacitance Vo = GND 8 pF

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

TRUTH TABLE

MODE [«3 WE Vo POWER
Read L H Dout lboo
Write L L Din Iboo
Standby H * High -2 loos

* High or Low
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TC55B4256P/J—12, TC55B4256P/J—15, TC55B4256P/J—20

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

READ CYCLE
TC55B84256P/) ~ 12 | TC55B4256P/) - 15 | TC55B4256P/) - 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
tcoe  |Output Enable Time from CE 4 - 4 - 4 - ns
tcop | Output Disable Time from CE - 6 - 7 - 8
tox Output Data Hold Time from Address Change 4 - 4 - 4 -
tou Chip Selection to Power Up Time 0 - 0 - 0 -
0 Chip Deselection to Power Down Time - 12 - 15 - 20
WRITE CYCLE
TC5584256P/) — 12 | TC55B4256P/) — 15 | TC55B84256P/) - 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 -
tew Chip Enable to End of Write 8 - 9 - 10 -
tas Address Set Up Time 0 - 0 - 0 - ns
twR Write Recovery Time 1 - 1 - 1 -
torw | Output Enable Time from WE 1 - 1 - 1 -
topw |Output Disable Time from WE - 6 - 7 - 8
1ps Data Set Up Time 7 - 8 - 9 -
tom Data Hold Time 0 - 0 - 0 -
AC TEST CONDITIONS Fig. 1
5V sv
Input Pulse Levels 3.0v/0.0v
Input Pulse Rise and Fall Time 3ns 4800 4800
o 1/Opin 1/Opin
Input Timing Measurement 1.5V
Reference Levels .
CL=30pF 25 CL=5pF 255Q
Output Timing Measurement 1.5V P 0 k
Reference Levels )
: (For tcoe, tcoo.
Output Load Fig. 1
9 togw and toow)
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TC55B4256P/J—12, TC55B4256P/J—15, TC55B4256P/J—20

TIMING WAVEFORMS

5 (1
READCYCLE (M tRe |

ADDRESS )(

tCoDIs)
tCOE(S) '
Dout OUTPUT DATA VALID
WRITE CYCLE 1 (WE Controlled Write) e

ADDRESS X X
=z DI - N

tAw
tWR

twp
/4
/]
tOEW(S) ]
HIGH IMPEDANCE 18
| tDs toH |
Din }F DATA IN STABLE
WRITE CYCLE 2 (CE Controlled Write) .
| WC
ADDRESS )(
tAS twR
S tcw .
—
& X _

A\,

| o HIGH IMPEDANCE

Dour

. tos iDH

Din * DATA IN STABLE
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TC55B4256P/J—12, TC55B4256P/J—15, TC55B4256P/J—20

Note :

1. WE is High for Read Cycle.

2. Assuming that CE Low transition occurs coincident with or after WE Low transition, outputs

remain in a high impedance state.

3. Assuming that CE High transition occurs coincident with or prior to WE High transition, outputs

remain in a high impedance state.

4. The Operating temperature (Ta) is guaranteed with transverse air flow exceeding 400 linear

feet per minute,

5. These parameters are specified as follows and measured by using the load shown in Fig. 1.

(A) tcoE, torw seeseienne Qutput Enable Time
(B) tcop, topw sessseeeees Qutput Disable Time
CE \ 4
4
WE 7( \
(A) (8) .
§ —1 High
Dour High Imped 0.2v Impedance
oh Mpecen=® 0.2v OUTPUT DATA VALID
0.2v 0.2V
l' A
UNKNOWN UNKNOWN 1
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OUTLINE DRAWINGS

Plastic DIP (DIP28 —P —400A)

Unit in mm

015

0.25 40,1
5~Oos

35.4MAX
34.9%0.2
1.20.1 o o
BB
mA 531»
|| _3 g
‘g ©
1.280.1 _|1,0.640.1 ez

0.94TYP 554
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OUTLINE DRAWINGS

Plastic SOJ (5S0J28 —P —400)

Unit in mm
A mr‘nr—n—u—lrﬂnrﬂmg
o o O e B — 1
~ D ol :D)—-
o~
a ‘-
S
5; +l £
el = o
b
; 7 \__JC’J
uuuuuuuuuuuuutﬁl .
! -8
as
.l
~N
18.81 max [~]
18.42 4 0.12

, 0.71+0.1
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262,144 WORD x 4 BIT BiCMOS STATIC RAM PRELIMINARY

DESCRIPTION

The TC55B4257P/J is a 1,048,576 bits high speed static random access memory organized as 262,144
words by 4 bits using BiCMOS technology, and operated from a single 5-volt supply.  Toshiba's
BiCMOS technology and advanced circuit form provide high speed feature.

The TC55B4257P/J has low power feature with device control using Chip Enable (CE), and has Output
Enable Input (OE) for fast memory access.

The TC55B4257P/J is suitable for use in various application systems where high speed is required as
cache memory, high speed storage, main memory, and so on. All Inputs and Outputs are directly TTL

compatible.
The TC55B4257P/J is packaged in a 32 pin standard DIP and SOJ with 400 mil width for high density

surface assembly.

FEATURES

® Tast access time : e 5V single power supply : 5V£10%
TC55B4257P/J—12  12ns(MAX.) e Fully static operation
TC55B4257P/J—15 15ns (MAX.) e All Inputs and Outputs : TTL compatible
1T'C55B4257P/J - 20 20ns (MAX.) e Output buffer control : OF
® Low power dissipation e Package
Operation : TC55B4257P/J—12 130mA (MAX.) TC55B4257P : DIP32-~P-400
TC55B4257P/J —15 130mA (MAX.) TC55B4257J : SOJ32-P~400A
TC55B4257P/J —-20 130mA (MAX.)
Standby : 10mA (MAX.)
PIN CONNECTION BLOCK DIAGRAM
TC55B4257P TCS5B4257}) AB
N.c.01 32 A4 1 v [ e MEMORY CELL
a3z 31045 s S=[1 &7 aear 0 Ve
o> o
mde _ zfar sIEBL| |32| | saxsuxe | a0
£ aolls £ 28 A8 o—j&<@M @O ™ (1,048,576)
w CeQs “ 270 OF A0 T
> o107 S 26[ 104 o N l] | I~
vooll8 = 250 GND vor R coumn o N
s GNDO9 & 24[1 Voo _//- CIRCUIT
— vo20jio = 23p VO3 [ COLUMN
< Wl = 220 A9 SO obER
A17l12 211 A10 r.
a6l 200 AN ° k ] — I
As[14 190 A12 COLUMN
Aralis 181) A13 104 o—- k ADDRESS BUFFER —
NcOie 17 NC CE llllll“l

DIP
(DIP) (50J)) A1 T A9
PIN NAMES
AO~A17 Address Inputs
1/01~1/04 Data Inputs/Outputs
E Chip Enable Input TF o
WE Write Enable tnput
OF Qutput Enable Input WE o—
Voo Power ( + 5V)
o
GND Ground OF @
N.C. No Connection D CE
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TC55B4257P/J—12, TC55B4257P/J—15, TC55B4257P/J—20

MAXIMUM RATINGS

SYMBOL ITEM RATING UNIT
Voo Power Supply Voltage -0.5~7.0 v
Vin Input Terminal Voltage -2.0*~7.0 v
Vio /0 Terminal Voltage -0.5*~Vpp +0.5 v
Pp Power Dissipation 900 mw
Tsolder Soldering Temperature - Time 26010 °C-sec
Tstrg Storage Temperature - 65~150 °C
Topr Operating Temperature -10~85 °C

+: =3V with a pulse width of 10ns

DC RECOMMENDED OPERATING CONDITIONS (Ta=0~70°C)

SYMBOL PARAMETER MIN. TYP. MAX. UNIT
Voo Power Supply Voltage 45 5.0 5.5 \
Vin Input High Voltage 2.2 - Vpp +0.5 \"
Vi Input Low Voltage -0.5* - 0.8 \

+: =3V with a pulse width of 10ns

DC and OPERATING CHARACTERISTICS (Ta=0~70°C, Vpp =5V * 10%)

SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX. | UNIT
M Input Leakage Current Vin=0~Vpp - - +10 A
low Output High Current Vou =2.4V -4 - - mA
loL Output Low Current VoL =0.4V 8 - - mA
Lo Output Leakage Current CE=Viy or WE=V,_ or OFE =V, Vour=0~Vpp - - +10 pA
| Operating C X teycle = Min cycle, CE =V, lout =0mA 130 A

erating Curren - - m

oo P s Other Inputs =V /Vy

| CE= Viu 30

oos 1 Other Inputs=Vu/Vy - -

Standby Current p— mA

CE=Vpp=-0.2V

lpps 2 - - 10
Other Inputs=Vpp~0.2V or 0.2V
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TC55B4257P/J—12, TC55B4257P/J—15, TC55B4257P/J—20

CAPACITANCE (Ta=25°C, f=1.0MHz)

SYMBOL PARAMETER TEST CONDITION MAX. UNIT
Cin Input Capacitance Vin=GND 6 pf
Cro /O Capacitance Vo= GND 8 pF

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

TRUTH TABLE

MODE CE OF WE o] POWER
Read L L H Dout looo
Write L * L Din looo
Output Disabled L H H High-2 Ipoo
Standby H * * High-2 lops

* High or Low
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TC55B4257P/J—12, TC55B4257P/J—15, TC55B4257P/J—20

AC_CHARACTERISTICS (Ta =0~70°C 4, Vpp =5V + 10%)

READ CYCLE
TCS55B4257P/) - 12 | TC5584257P/) - 15 | TC55B4257P/) - 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
tcoe | Output Enable Time from CE 4 - 4 - 4 -
tcop |Output Disable Time from CE - 6 - 7 - 8 ns
toge | Output Enable Time from OF 0 - 0 - 0 -
topo | Output Disable Time from OF - 5 - 6 - 7
ton Output Data Hold Time from Address Change 4 - 4 - 4 -
tru Chip Selection to Power Up Time 0 - 0 - 0 -
trp Chip Deselection to Power Down Time - 12 - 15 - 20
WRITE CYCLE
TC5584257P/) - 12 | TC5584257P/) - 15 | TC5584257P/) - 20
SYMBOL PARAMETER UNIT
MIN. MAX. MIN. MAX. MIN. MAX.
twe | Write Cycle Time 12 - 15 - 20 -
twe Write Pulse Width 8 - 9 - 10 -
taw Address Valid to End of Write 9 - 10 - 11 -
tew Chip Enable to End of Write 8 - 9 - 10 -
tas Address Set Up Time 0 - 0 - 0 - ns
twr Write Recovery Time 1 - 1 - 1
toew |Output Enable Time from WE 1 - 1 - ] -
toow ' Output Disable Time from WE - 6 - 7 - 8
tps Data Set Up Time 7 - 8 - 9 -
ton Data Hold Time 0 - 0 - 0 -
AC TEST CONDITIONS Fig. 1
sV S5V
Input Pulse Levels 3.0v/0.0V
Input Pulse Rise and Fall Time 48002 4802
Input Timing Measurement VOpin ¥orin
Reference Levels
Output Timing Measurement CL=30F 2550 CL=SeF 2550
Reference Levels ,v;l—; /J;
Output Load Fig. 1 ::);'tct%tv:o::& ?:;Jv)
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TC55B4257P/J—12, TC55B4257P/J—15, TC55B4257P/J—20

TIMING WAVEFORMS

READ CYCLE ()

ADDRESS )( >§o
| LCOD(6) )
ot N K0 %
Douyr — X OUTPUT DATA VALID

WRITE CYCLE 1 (5 (WE Controlled Write)

, twe
ADDRESS
tew
c A
t t,
<_AS_,., AW W
WE
;s N
V, t 6!
t0DO(e) EE®)
—_——_— ;. HIGH IMPEDANCE tOEW(E) i
. tDs DH

X

DATA IN STABLE

WRITE CYCLE 2 (5) (CE Controlled Write)

ADDRESS k ><
[«] \R = j/
twe i

seretata el
SRS
R

SRR

HIGH IMPEDANCE

e

Amimm

?“-3,\' 5 53

I;:: 5

! tos

tpH

X

DATA IN STABLE
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TC55B4257P/J—12, TC55B4257P/J—15, TC55B4257P/J—20

Note :

1. WE is High for Read Cycle.

2. Assuming that CE Low transition occurs coincident with or after WE Low transition, outputs

remainin a high impedance state.

3. Assuming that CE High transition occurs coincident with or prior to WE High transition, outputs

remain in a high impedance slate.

4. The Operating temperature (Ta) is guaranteed with transverse air flow exceeding 400 linear

feet per minute.

5. The OE input can be held on low (V) in write cycle.

6. These parameters are specified as follows and measured by using the load shown in Fig. 1.

(A) tcOE, tOEE, tOEW seveseesse Qutput Enable Time
(B) tcob. topo, tobw swevenneees Qutput Disable Time
CE, OF Y
R . /
i
WE 7{ \
(A) (B)
§ —Y High
Dour High Imped 0.2v Impedance
o0 mpeTenee 0.2v OUTPUT DATA VALID
0.2V ‘ 02y
UNKNOWN ’ UNKNOWN
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OUTLINE DRAWINGS

Plastic DIP (DIP32-P —400)

Unit in mm
%
M
— =]
/
g9
s &
o
40.5MAX
40.0%0.2
1.240.1
~ 3]
-
o 2
‘ l | I ] ca'_ <
i ! U‘ : = ™
i _; :‘?,‘
‘g ™
1.2£0.1 ..0'5i0'1 025

0.95TvP
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OUTLINE DRAWINGS

Plastic SOJ (SOJ32—-P—400A)

Unit in mm

32 17
inininioininsiainisinisinininials [ .

10.167YP
11.0540.12
9.3TYP

Q

YU g o

1 186
21.38MAX
20.9610.12
10.
0.7119:4¢
W 5w
i
©
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131,072 WORD x 8 BIT BiCMOS STATIC RAM PRELIMINARY

DESCRIPTION

The TC55B8128P/J is a 1,048,576 bits high speed static random access memory organized as 131,072
words by 8 bits using BiCMOS technology, and operated from a single 5-volt supply.  Toshiba's
BiCMOS technology and advanced circuit form provide high speed feature.

The TC55B8128P/J has low power feature with device control using Chip Enable (CE), and has Output

Enable Input (OE) for fast memory access.
The TC55B8128P/J is suitable for use in cache memory where high speed is required. All Inputs and

Outputs are directly TTL compatible.
The TC55B8128P/J is packaged in a 32 pin standard DIP and SOJ with 400 mil width for high density

surface assembly.

FEATURES

¢ Fast access time : ® 5V single power supply : 5V110%
TC55B8128P/J~12  12ns(MAX.) e Tully static operation
TC55B8128P/J —15 15ns (MAX.) e All Inputs and Outputs : TTL compatible
TC55B8128P/J ~20  20ns(MAX.) e Output buffer control : OE
® Low power dissipation e Package
Operation: TC55B8128P/J-12 150mA (MAX.) TC55B8128P : DIP32—-P —-400
TC55B8128P/J —15 150mA (MAX.) TC55B8128J : SOJ32-P—-400A
TC55B8128P/J —20 150mA (MAX.)
Standby : 10mA (MAX.)
PIN CONNECTION BLOCK DIAGRAM
TC5588128P TC5588128) A8
a3gd 1 ~32has S w 4 x| MEMORY CeLL —o vpp
A2ff2  31f1As 2 o— W& o ARRAY °
Oo— w
ﬁg,E : ;gg:g o__o—gég 3 512%256 X8 +—o GND
TEQ s S 28 OF o—{=<w™|e0 (1,048,576)
votgd 6 w 270 1108 AD
1702 7 S 267 V07
Voo 8 ~ 250 GND Vo1 o X COLUMN 10
03108 731 19e o S e
woad 11 < 22 wos © ] S?éé’a"g'fz
WE[12 21[A8 o -
A16[13 200 A9 ° = { I
Al15[}14 190 A10 o COLUMN
A1al15s 180 Al 1108 o - ADDRESS BUFFER
A13016 171 A12 CE llllllll
((o]1J] AlE T~ A9
PIN NAMES
AO0~A16 Address Inputs
1101~1/08 Data Inputs/Outputs
CE Chip Enable Input @
WE Write Enable Input WE o—
OF Output Enable Input —c
Voo Power ( + 5V) GF o =/
GND Ground _(D_—‘ CE
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TC55B8128P/J—12, TC55B8128P/J—15,

TC55B8128P/J—20

MAXIMUM RATINGS

SYMBOL ITEM RATING UNIT
Voo Power Supply Voltage -0.5~7.0 \"
Vin Input Terminal Voltage -2.0*~7.0 \Y
Viio /0 Terminal Voltage -0.5*~Vpp +0.5 v
Po Power Dissipation 900 mw
Tsolder Soldering Temperature : Time 26010 *C-sec
Tstrg Storage Temperature -65~150 *C
Topr Operating Temperature -10~85 *C

»: —3V with a pulse width of 10ns

DC RECOMMENDED OPERATING CONDITIONS {Ta=0~70°C)

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

+: =3V with a pulse width of 10ns

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

SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX. UNIT
[ Input Leakage Current Vin=0~Vpp - - 10 pA
lon Output High Current Von = 2.4V -4 - - mA
loy Output Ltow Current VoL = 0.4V 8 - - mA
o Output teakage Current CE=Vy or WE =V, or OE =V}, Vour=0~Vpp - - £10 A
\ Operating Current teycle = Min cycle, CE= V), lout=0mA 150 A

atin urren’ - - m.

oo P 9 Other Inputs=Viy/Vy,
TE=Viy

] - - 30

oos 1 Other Inputs=Vy/Vy

Standby Current mA

TE=Vpp- 0.2V

Ipps2 - - 10
Other Inputs =V p~0.2V or 0.2V
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CAPACITANCE (Ta=25°C, f=1.0MHz2)

SYMBOL PARAMETER TEST CONDITION MAX. UNIT
Cin Input Capacitance Viy=GND 6 pF
Cio 170 Capacitance Vo = GND 8 pF

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

TRUTH TABLE

MODE CE OF WE ¥o POWER
Read L L H Dout lopo
Write L * L Din Iboo

Output Disabled L H H High-2 iboo
Standby H . . High-2 ipps

* High or Low
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AC CHARACTERISTICS (Ta =0~70°C ¥, Vpp =5V £ 10%)

READ CYCLE
TC5588128P/) - 12 { TC55B8128P/) - 15 | TC55B88128P/) - 20
SYMBOL PARAMETER UNIT
MiIN. 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
tcoe | Output Enable Time from CE 4 - 4 - 4 -
tcop | Output Disable Time from CE - 6 - 7 - 8 ns
toge | Output Enable Time from OF 0 - 0 - 0 -
topo | Output Disable Time from OF - 5 - 6 - 7
ton Output Data Hold Time from Address Change 4 - 4 - 4 -
tpy Chip Selection to Power Up Time 0 - 0 - 0 -
tep Chip Deselection to Power Down Time - 12 - 15 - 20
WRITE CYCLE
TC5588128P/) ~ 12 | TC55B8128P/) ~ 15 | TC55B8128P/) - 20
SYMBOL PARAMETER UNIT
MIN. MAX. MIN. MAX. MIN. MAX.
twe Write Cycle Time 12 - 15 - 20 -
twe Write Pulse Width 8 - 9 - 10 -
taw Address Valid to End of Write 9 - 10 - 1" -
tew Chip Enable to End of Write 8 - 9 - 10 -
tas Address Set Up Time 0 - 0 - 0 - ns
twr Write Recovery Time 1 - 1 - 1
torw | Output Enable Time from WE 1 - 1 - 1 -
topw [ Output Disable Time from WE - 6 - 7 - 8
tos Data Set Up Time 7 - 8 - 9 -
toH Data Hold Time 0 - 0 - 0 -
AC TEST CONDITIONS Fig. 1
S5V sV
Input Pulse Levels 3.0v/0.0v
Input Pulse Rise and Fall Time 3ns 4800 ) 4800
Input Timing Measurement 1.5V VOpin VOpin
Reference Levels ’
Output Timing Measurement 1.5V cL= BOPF; 2550 CL=5eF 2550
Reference Levels
Qutput Load Fig. 1 g:;}cgiw‘?:atf::&)
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TIMING WAVEFORMS

READCYCLE (1) tRe
ADDRESS >< t
tCOD(®) |
ot 000
Dout e D OUTPUT DATA VALD

WRITE CYCLE 1 (6) (WE Controlled Write) we
|

H
ADDRESS )
| tcw /
TE 2

WR
1 !
AS_ AW e
WE /
TODWIE
- P —
DO
= 5 HIGH IMPEDANCE tOEW)
52 355
= . . iDs toH i
Din _}k DATA IN STABLE
WRITE CYCLE 2 (5) (CE Controlled Write) )
e
ADDRESS X X
% t
AS o WR
CE X Y,
twp

3

Mg 777770
OE l toow!e) m

tCOE®)

Ny

HIGH IMPEDANCE

Dour

tDs tDH

L
Din )k DATA IN STABLE )k
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Note :

1.

2.

WE is High for Read Cycle.

Assuming that CE Low transition occurs coincident with or after WE Low transition, outputs

remainin a high impedance state.

. Assuming that CE High transition occurs coincident with or prior to WE High transition, outputs

remain in a high impedance state.

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

The OF input can be held on low (V(y)in write cycle.

These parameters are specified as follows and measured by using the load shown in Fig. 1.
(A) tcOE, tOEE, toOEW sevssecesse Qutput Enable Time
(B) tcop. topo, tobw swessesseees Qutput Disable Time

TE, OF 4 4

i

WE 7( \
w__ o (8)

§ 1 High

Pout High Impedance 0.2v OUTPUT DATA VALID 0.2v Impedance
0.2v 0.2v
¢ 4 —L
UNKNOWN UNKNOWN
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OUTLINE DRAWINGS

Plastic DIP (DIP32-P-400)

Unit in mm

X ca

32 17 =) 7

B I8 s 18 a1 e 1 o 1 e 1 s 1 s 6 s 1 v o N o o I s 9 e W | ., /Q

| U6 1 S W M [ N N U S [ S S D () D [ NS S O | S
6 \

_40.5 MAX
40.0£0.2

01

0.25 2505

Note :

Package width and length do not include mold protrusion,
allowable mold protrusion is 0.15mm.
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OUTLINE DRAWINGS

Plastic SOJ (S0J32 -P —400A)
Unit in mm

32 17
imisnlininininlisininisinialnnlinls)

7

10.16TvP
11.0540.12
9.31ypP

| NS R U [ DD J O N D 0 6 N U [ D Dy L —')ﬁ
D)
(=]

1 16 -8
£9
21.38MAx ~
20.9610.12
40.1
0.71:84

o

U
L— .ﬂ."_m_-“”% D
¥ (s[o-1

I 0.8MIN
3.50.2

=i
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TAEC SALES OFFICES

NORTHWEST AREA
490-B Lakeside Drive
Sunnyvale, CA 94086
TEL: (408) 737-9844
FAX: (408) 737-9905

PACIFIC NORTHWEST DISTRICT
1700 N.W. 167th Place, Suite 240
Beaverton, OR 97006

TEL: (503) 629-0818

FAX: (503) 629-0827

SOUTHWEST AREA

15621 Redhill Avenue, Suite 205
Tustin, CA 92680

TEL: (714) 259-0368

FAX: (714) 259-9439

NORTH CENTRAL REGION
One Parkway North, Suite 500
Deerfield, IL 60015-2547

TEL: (708) 945-1500

FAX: (708) 9451044

SOUTH CENTRAL REGION

777 E. Campbell Road, Suite 650
Richardson, TX 75081

TEL: (214) 480-0470

FAX: (214) 235-4114

NORTHEAST AREA
25 Mall Road, 5th Floor
Burlington, MA 01803
TEL: (617) 272-4352
FAX: (617) 272-3089

NORTHEAST REGION (MID-ATLAN
303 Lippincott Center, Suite 120
Marlton, NJ 08053

TEL: (609) 985-3737

FAX: (609) 985-6814

SOUTHEAST AREA

Waterford Centre

5555 Triangle Parkway, Suite 300
Norcross, GA 30092

TEL: (404) 368-0203

FAX: (404) 368-0075

SOUTHEAST REGION

600 S. North Lake Blvd., Suite 250
Altamonte Springs, FL 32701

TEL.: (407) 332-0966

FAX: (407) 339-3777

SOUTHEAST DISTRICT

5511 Capitol Center Drive, Suite 308
Raleigh, NC 27606

TEL: (919) 859-2800

FAX: (919) 859-2898
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