TOSHIBA TC55257DPI/DFI/DFTI/DTRI-70L,-85L

TOSHIBA MOS DIGITAL INTEGRATED CIRCUIT SILICON GATE CMOS

32,768-WORD BY 8-BIT STATIC RAM

DESCRIPTION

The TC55257DPI/DFI/DFTI/DTRI is a 262,144-bit static random access memory (SRAM) organized as 32,768
words by 8 bits. Fabricated using Toshiba’s CMOS Silicon gate process technology, this device operates from a
single 5 V + 10% power supply. Advanced circuit technology provides both high speed and low power at an
operating current of 5 mA/MHz (typ) and a minimum cycle time of 70 ns. It is automatically placed in low-
power mode at 0.3 ©A standby current (typ) when chip enable (CE) is asserted high. There are two control
inputs. CE is used to select the device and for data retention control, and output enable (OE) provides fast
memory access. This device is well suited to various microprocessor system applications where high speed, low
power and battery backup are required. And, with a guaranteed operating range of — 40° to 85°C, the
TC55257DPI/DFI/DFTI/DTRI can be used in environments exhibiting extreme temperature conditions. The
TC55257DPIY/DFI/DFTI/DTRI is available in a plastic 28-pin dual-in-line package (DIP), plastic 28-pin small-
outline package (SOP) and normal and reverse pinout plastic 28-pin thin-small-outline package (TSOP).

FEATURES

® Low-power dissipation ® Access Times (maximum):
Operating: 27.5 mW/MHz (typical) TC55257DPI/DFI/DFTI/DTRI
® Standby %urrent of 2 £A (maximum) at 70L 851
Ta = 25° -

® Single power supply voltage of 5V + 10% Access Time 70ns 85ns
® Power down features using CE. CE Access Time 70ns 85ns
@ Data retention supply voltage of 2t0 5.5V OE Access Time 35ns 45ns
® Direct TTL compatibility for all inputs and

® Packages:
outputs : .
° Wioge operating temperature range of — 40° to SD(I)131‘32288_1;:,_6LL%()(’-215>2%7((]]))I§I)) E%gigg: g%g gggg
85°C TSOP I 28-P-0.55 (DFTT) (Weight: 0.22 g typ)
TSOP I 28-P-0.55A (DTRI) (Weight: 0.22 g typ)
PIN ASSIGNMENT (TOP VIEW)
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PIN NAMES
A0 to A14 | Address Input PIN NO. 1 213 4 5 6 7 8 9 (1011 (1213 |14
RIW Read/Write Control PIN NAME|OE |A11| Ag | Ag [A13 [RW|Vpp|[Ara|A| A7 [ Ag | As | As | A5
Ot Output Enable PIN NO. | 15[ 1617 18 | 19| 20 | 21 | 22 | 23 | 24 | 25 | 26 | 27 | 28
CE Chip Enable PIN NAME| A, | A; [ A, [7O1[v02|1703]|GND| 1104|105 11086 1107|1108 CE [A
/01 to 1/08 | Data Input/Output 2110 10
Vpp Power (+ 5V)

GND Ground

961001EBA1

@ TOSHIBA is continually working to improve the quality and the reliability of its products. Nevertheless, semiconductor
devices in general can malfunction or fail due to their inherent electrical sensitivity and vulnerability to physical stress.
It is the responsibility of the buyer, when utilizing TOSHIBA products, to observe standards of safety, and to avoid
situations in which a malfunction or failure of a TOSHIBA product could cause loss of human life, bodily injury or
damage to property. In developing your designs, please ensure that TOSHIBA products are used within specified
operating ranges as set forth in the most recent products specifications. Also, please keep in mind the precautions
and conditions set forth in the TOSHIBA Semiconductor Reliability Handbook.

@ The products described in this document are subject to foreign exchange and foreign trade control laws.

@ The information contained herein is presented only as a guide for the applications of our products. No responsibility
is assumed by TOSHIBA CORPORATION for any infringements of intellectual property or other rights of the third
parties which may result from its use. No license is granted by implication or otherwise under any intellectual
property or other rights of TOSHIBA CORPORATION or others.

@ The information contained herein is subject to change without notice.

1998-08-05 1/11



TOSHIBA TC55257DPI/DFI/DFTI/DTRI-70L,-85L

BLOCK DIAGRAM
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OPERATION MODE
MODE CE OE R/W /01 to 1/08 POWER
Read L L H Dout Ippo
Write L X L Din IDDO
Outputs Disabled L H H High-Z Ibpo
Standby H X X High-Z Ibps
Note: x = don'tcare. H = logic high. L = logic low.
ABSOLUTE MAXIMUM VALUES
SYMBOL RATING VALUE UNIT
Vpp Power Supply Voltage -03t0o70 \Y
ViN Input Voltage -03*t0 7.0 \Y
Vio Input/Output Voltage - 0.5% to Vpp + 0.5 \
Pp Power Dissipation 1.0/0.6 ** "
Tsolder Soldering Temperature (105s) 260 °C
Tstrg Storage Temperature - 55 to 150 °C
Topr Operating Temperature - 40 to 85 °C
* — 3.0 Vwhen measured at a pulse width of 50 ns

** SOP

1998-08-05 2/11



TOSHIBA TC55257DPI/DFI/DFTI/DTRI-70L,-85L

DC RECOMMENDED OPEVALUE CONDITIONS (Ta = - 40°to 85°C)

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

Vi Input High Voltage 2.4 - Vpp + 0.3 Y,
Vi Input Low Voltage - 0.3* - 0.6

VpH Data Retention Supply Voltage 2.0 - 5.5

* -~ 3.0V when measured at a pulse width of 50 ns

DC CHARACTERISTICS (Ta = - 40°to 85°C,Vpp = 5V * 10%)

SYMBOL PARAMETER TEST CONDITION MIN TYP MAX UNIT
m Input Leakage Current Vin=0V to Vpp - - +1.0 PA
loH Output High Current Vou = 2.4V -1.0 - - mA
loL Output Low Current VoL =04V 4.0 - - mA

E=V|HOTR/W=V|LOFE=V|H _ _ +
Lo Output Leakage Current Vour = 0V to Vpp +1.0 PA

CE =V teyde = 1415 - 10 -
Ibpo1 RIW = Vi, loytr = OmA yee ~ # mA
Other Inputs = V|p/V_ teycle = Min - - 70
Operating Current —
CE=02V teycle = 15 - 5 -
IDDOZ R/W = Vpp - 0.2V, IOUT = 0mA mA
Other Inputs = Vpp = 0.2V, 0.2V |trye = min - - 60
Ipps1 CE =V - - 3 mA
| Standby Current CE =Vpp - 0.2V Ta = - 40° to 85°C - - 30 A
bbs2 Vpp = 2.0 to 5.5V Ta = 25°C - 03 2 #
CAPACITANCE (Ta = 25°C,f = 1 MHz)
SYMBOL PARAMETER TEST CONDITION MAX UNIT
Cin Input Capacitance V|y = GND 10 pF
Cout Output Capacitance Vout = GND 10 pF

Note: This parameter is periodically sampled and is not 100% tested.
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TOSHIBA TC55257DPI/DFI/DFTI/DTRI-70L,-85L

AC CHARACTERISTICS AND OPERATING CONDITIONS (Ta = - 40°to 85°C,Vpp =5V * 10%)
READ CYCLE

TC55257DPI/DFI/DFTI/DTRI
SYMBOL PARAMETER 70L 851 UNIT
MIN MAX MIN MAX
tre Read Cycle Time 70 - 85 -
tacc Address Access Time - 70 - 85
tco Chip Enable Access Time - 70 - 85
toe Output Enable Access Time - 35 - 45
tcoe Chip Enable Low to Output Active 5 - 5 - ns
toee Output Enable Low to Output Active 0 - 0 -
top Chip Enable High to Output High-Z - 25 - 30
topo Output Enable High to Output High-Z - 25 - 30
toH Output Data Hold Time 10 - 10 -
WRITE CYCLE
TC55257DPL/DFL/DFTL/DTRL
SYMBOL PARAMETER 70L 851 UNIT
MIN MAX MIN MAX
twe Write Cycle Time 70 - 85 -
twp Write Pulse Width 50 - 60 -
tew Chip Enable to End of Write 60 - 65 -
tag Address Setup Time 0 - 0 -
twr Write Recovery Time 0 - 0 - ns
toow R/W Low to Output High-Z - 25 - 30
toew R/W High to Output Active 0 - 0 -
tps Data Setup Time 30 - 40 -
tpH Data Hold Time 0 - 0 -
AC TEST CONDITIONS

Output load: 100 pF + one TTL gate
Input pulse level: 0.4 V,2.6 V
Timing measurements: 1.5 V
ReferenChip Enable level: 1.5V
tr, tF: S ns
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TOSHIBA TC55257DPI/DFI/DFTI/DTRI-70L,-85L

TIMING DIAGRAMS

READ CYCLE (See Note 1)
tre
ADDRESS )(
tacc ton
« —= A
A\
top
N &
OF N\
\
Jorg | topo
teoe
Dout x VALID DATA OUT ).

INDETERMINATE

WRITE CYCLE 1 (R/W CONTROLLED) (See Note 4)

twe
ADDRESS )( )(
tas twr
- twe
\ 4
RIW N\
AN A\ /
tew
¢ \ QL
A\
toow tOEW
Dout 2 (See Note 2)s (See Note 355
I
tps tpH
Din 2 (See Note 5)¢ VALID DATA IN X (See Note 5)%%
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TOSHIBA TC55257DPI/DFI/DFTI/DTRI-70L,-85L

WRITE CYCLE 2 (CE CONTROLLED) (See Note 4)

twc
ADDRESS )( )(
tas twr
twe
tew
cE \\ \\\ /
tcoe | | Joow
Dour 5 S
ips ton |
Din 2 (See Note 5) Ve VALID DATA IN Jlk (See Note 5)X

Note: (1) R/W remains HIGH for the read cycle.

(2) If CE goes LOW coincident with or after R/W goes LOW, the outputs will remain at high

impedance.

(8) If CE goes HIGH coincident with or before R/W goes HIGH, the outputs will remain at

high impedance.
(4) If OE is HIGH during the write cycle, the outputs will remain at high impedance.

(5) Because I/O signals may be in the output state at this time, input signals of reverse

polarity must not be applied.
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TOSHIBA

TC55257DPI/DFI/DFTI/DTRI-70L,-85L

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

SYMBOL PARAMETER MIN TYP MAX UNIT
VpH Data Retention Supply Voltage 2.0 - 5.5 \
Vpy = 3.0V - - 15* LA
Ibps2 Standby Current
Vpy = 5.5V - - 30 A
teor Chip Deselect to Data Retention Mode Time 0 - -
tr Recovery Time tRC (See Note) - - ns

Note: Read cycle time.

CE CONTROLLED DATA RETENTION MODE

* 2uA(max)atTa = — 40°to 40°C

v

po \ DATA RETENTION MODE

\
45V == ———— ————A e — -
(See Note) (See Note)
Viy === \ /
CE
Vop - 0.2V
tcor i

GND

Note: When CE is operating at the Vi level (2.4 V), the standby current is given by Ippg: during

the transition of Vpp from 4.5 to 2.6 V.
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TOSHIBA TC55257DPI/DFI/DFTI/DTRI-70L,-85L

PACKAGE DIMENSIONS (DIP28-P-600-2.54)

Units in mm
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Weight: 4.42 g (typ)
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TOSHIBA TC55257DPI/DFI/DFTI/DTRI-70L,-85L

PACKAGE DIMENSIONS (SOP28-P-450-1.27)

Units in mm
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Weight: 0.79 g (typ)
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TOSHIBA TC55257DPI/DFI/DFTI/DTRI-70L,-85L

PACKAGE DIMENSIONS (TSOP I 28-P-0.55)

Units in mm
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Weight: 0.22 g (typ)
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TOSHIBA

TC55257DPI/DFI/DFTI/DTRI-70L,-85L

PACKAGE DIMENSIONS (TSOP I 28-P-0.55A)

Units in mm
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Weight: 0.22 g (typ)

0.520.1
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KomnaHus ((3J'IeKTpO|_|J'|aCT» npeanaraeT 3akKn4vyeHmne onrocpoYHbIX OTHOLLIEHUN npu
NOoCTaBKaxX MMMNOPTHbIX 3NTEKTPOHHbIX KOMMOHEHTOB Ha B3aMMOBbLIFO4HbIX yCJ'IOBI/lFlX!

Hawwn npeumyuiectsa:

e OnepaTuBHbIE NOCTABKM LUMPOKOrO CMeKTpa 3NeKTPOHHbIX KOMMNOHEHTOB OTEYECTBEHHOIO U
MMMOPTHOrO NPON3BOACTBA HANPAMYO OT MPOM3BOAMTENEN U C KPYNMHENLLNX MUPOBbLIX
CKNaaos.;

MocTaBka 6onee 17-TM MUNIIMOHOB HAMMEHOBAHWUIN 3NEKTPOHHbLIX KOMMNOHEHTOB;

MocTaBka CNoXHbIX, AeULNTHBIX, MMOO CHATLIX C MPOM3BOACTBA NO3ULIUIA;

OnepaTtunBHbIE CPOKM NOCTABKM Nof 3aka3 (0T 5 pabounx gHewn);

OKcnpecc goctaska B Nnobyto Touky Poccuu;

TexHnyeckas nogaepkka npoekTa, NomMoLLlb B nogdope aHanoros, NocTaBka NPOTOTUMOB;

Cuctema MeHeXMeHTa KavyecTBa cepTuduumnposaHa no MexayHapogHomy ctaHgapTty 1ISO

9001;

o JlnueHausa ®CH Ha ocyulecTBneHne paboT ¢ NCNONb30BaHWEM CBEOEHUIN, COCTABAOLLINX
rocygapCTBEHHYIO TalHy;

o [locTaBka cneumnanmampoBaHHbIX KOMNoHeHToB (Xilinx, Altera, Analog Devices, Intersil,
Interpoint, Microsemi, Aeroflex, Peregrine, Syfer, Eurofarad, Texas Instrument, Miteq,
Cobham, E2V, MA-COM, Hittite, Mini-Circuits,General Dynamics v gp.);

MoMMMO 3TOro, O4HMM M3 HanpaBnNeHU koMnaHum «AnekTpollnacT» ABNseTca HanpaBneHne

«UcTouHmkn nutaHua». Mel npeanaraem Bam nomoub KoHCTpyKTOpCKOro otaena:

e [logGop onTuManeHOro peleHus, TexHn4eckoe 060CHOBaHME Npu BbIOOpPE KOMMOHEHTA;
Monbop aHanoros.;
KoHcynbTaumm no NpUMEHEHMIO KOMMOHEHTA;
MocTaBka 06pa3yoB M NPOTOTUMNOB;
TexHn4veckasn noaaepka npoekTa;
3awmTa OT CHATMSA KOMMOHEHTA C NPON3BOACTBA.

Kak c Hamu cBfizaTbCcA

TenedoH: 8 (812) 309 58 32 (MHOrokaHanbHbIN)
Pakc: 8 (812) 320-02-42

OnekTpoHHas nouTta: org@eplastl.ru

Aapec: 198099, r. Cankt-INeTepbypr, yn. KannHuHa,
Oom 2, kopnyc 4, nutepa A.
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