TOSHIBA MOS MEMORY PRODUCTS

TC55256PL-10/PL-12/PL-15
T655256FL-10/FL-12/FL-15

DESCRIPTION

The TC55256PL/FL 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 a operating cur-
rent of 5mA/MHz (TYP.) and minimum cycle time of 100nms. When CE is a logical high, the
device is placed in low power standby mode in which standby current is 0.01luA typically.
The TC55256PL/FL has two control inputs. Chip enable (CE) allow for device selection
and data retention control, and an output enable input (OE) provides fast memory access.
Thus the TC55256PL/FL is suitable for use in various microprocessor application systems
where high speed, low power, and battery back up are required. Ultra low standby power
allow not only battery but capacitance backup. The TC55256PL/FL is offered in both a
standard dual-in-line 28 pin plastic package (0.6 inch width) and small-out-line plastic
flat package.

FEATURES . Data Retention Supply Voltage: 2.0n 5.5V
» Low Power Dissipation s Access Time
27 .5mW/MHz (TYP.) Operating ?Eg%géﬁf zgg%%ﬁlfg '{gg%ggﬂf%
« Standby Current Access Time (Max.) 100ns 120ns 150ns
0.2uA(MAX.) at Ta=25°C Chip Enable Access 100ns 120ns 150ns
1.0uA(MAX.) at Ta=60°C Time (Max.)
10.0uA(MAX.) at Ta=85°C Qutput Enable Time(Max.) 50ns 60ns 70ns
- 5V Single Power Supply . Directly TTL Compatible: All Imputs and Outputs
« Fully Static Operation - Plastic DIP and Plastic Flat Package

+ Wide Temperature Operation: -40~ 85°C
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TG55256PL-10/PL-12/PL-15
TG55256FL-10/FL-12/FL-15

OPERATION MODE

OPERATION MODE CE OFE R/W I/01~1/08 POWER

Read L L H DouT Ippo
Write L * L DIN IpDo
Output Deselect L H H High-Z Ippo
Standby H * High-Z Ipps
*) Hor L

[MAXTMUM RATINGS]
SYMBOL ITEM RATING UNIT
Vpp Power Supply Voltage -0.3~7.0 \Y
VIN Input Voltage -0.3*~47.0 v
Vi/o Input and Output Voltage -0.5~ Vpp+0.5 v
Pp Power Dissipation 1.0 (0.6)** W

_'fs:l;j;;‘ Soldering Temperature 260« 10 °Cesec
Tserg Storage Temperature ~551150 °c
Topr Operaring Temperature ~40~ 85 °C
*) =3.0V at pulse width 50ns
*%) SOP

[D.C. RECOMMENDED OPERATING CONDITIONS] (Ta=-40~ 85°C)
SYMBOL PARAMETER MIN. TYP. MAX. UNIT
VpD Power Supply Voltage 4.5 5.0 5.5 v
Viu Input High Voltage 2.2 - Vppt0.3 v
VIL Input Low Voltage -0.3% - 0.8 v
Vpu Data Retention Supply Voltage 2.0 - 5.5 \Y
*) ~3.0V at pulse width 50ns
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[D.C. and OPERATING CHARACTERISTICS)

TC55256PL-10/PL-12/PL-15
TC55256FL-10/FL-12/FL-15

(Ta=-40~ 85°C, Vpp=5V=10%)

SYMBOL PARAMETER TEST CONDITION MIN. | TYP.|MAX. | UNIT

I1L Input Leakage Current Vin=0~ Vpp - - {*1.0] wuaA

Ion Output High Current Vop=2-4V -1.0| - - mA

IoL OQutput Low Current Vor=0.4V 4.0 - - mA

Von Output High Voltage Iog=-20uA 38?1 - - v

VoL Output Low Voltage Iop=20uA - - 0.1} V

Iro Output Leakage Current CE=VIH or R/W=VIL or OE=V1H - - +1.0 uA
Vour=9"~ Vpp
Vpp=5.5V, CE=VL, |tcycle=lMs - 10 | -

Ippol R/W=VIH | mA
Other Input= teycle= _ _ 20
VIH/VIL’ IOUT=0mA Min. cycle

Operating Current
(Read Cycle)* Vpp=5.5V, CE=0.2V, teyele=lus - 5| -

R/W=Vpp-0.2V

Ippo2 Other Input= ¢ _ mA
Vpp=0.2V/0.2V cyele” - L - je0
Ioyr=0ma Min. cycle

Ippsl |Standby Current CE=Vrg - - 3 mA
EE;VDD~O.2V Ta=25°C - 0.01} 0.2

Ipps? |Standby Current Vpp=2.0~ 5.5V Ta=60°C - - 1.0 | upA

Ta=85°C = - 10.0

* Assuming that R/W is Low for Write Cycle, the current consumption

as that when R/W is high for Write Cycle.

CAPACITANCE| (Ta=25°C, f=1MHz)

SYMBOL PARAMETER CONDITIONS MAX. UNIT
Cin Input Capacitance V1n=GND 10 pF
Cour Output Capacitance VoyT=GND 10 pF

Note:

This Materi al

This parameter is periodically sampled and is
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T655256PL-10/PL-12/PL-15
TG55256FL-10/FL-12/FL-15

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

READ CYCLE
TC55256PL | TC55256PL | TC55256PL

SYMBOL PARAMETER -10/FL-10 | -12/FL-12 | -15/FL-15 [UNIT
MIN. | MAX. | MIN. | MAX. | MIN.| MAX.

tre Read Cycle Time 100 - 120 - 150 -

tACC | Address Access Time - 100 - 120 - 150

tco CE Access Time - 100 - 120 - 150

tOE Output Enable to Output in Valid - 50 - 60 - 70

tcop | Chip Enable (CE) to Output in Low-Z 5 _ 5 - 5 - ns

tOEE Output Enable to OQutput in Low-2Z 0 - 0 - 0 -

top Chip Enable (CE) to Output in High-Z - 50 - 60 - 70

topo | Output Enable to Output in High-Z - 40 - 50 - 60

toH Output Data HKHold Time 10 - 10 - 15 -

WRITE CYCLE
TC55256PL | TC55256PL | TC55256PL

SYMBOL PARAMETER -10/FL-10 | -12/FL-12 | -15/FL-15 |yyn1T
MIN. | MAX. | MIN. | MAX. | MIN.| MAX,

twe Write Cycle Time 100 - 120 - 150 -

typ Write Pulse Width 70 - 80 - 100 -

tew Chip Selection to End of Write 90 - 100 - 120 -

tas Address Set Up Time 0 - 0 - 0 -

tWR Write Recovery Time 0 - 0 - 0 - ns

topw |R/W to Output High-2Z - 50 - 60 - 70

tOEW | R/W to Output Low-2 5 - 5 - 5 -

tps Data Set Up Time 40 - 50 - 60 -

tpH Data Hold Time 0 - 0 - 0 -

[AC TEST CONDITION]

- Input Pulse Levels : 2.4V/0.6V

* Timing Measurement Reference Levels: 2.2V/0.8V

+ Output Reference Levels 2.2v/0.8vV

* Input Pulse Rise and Fall Time 5ns

* Output Load 100pF + 1TTL Gate
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TIMING WAVEFORMS

READ CYCLE 1

TC55256PL-10/PL-12/PL1S

TC55256FL-10/FL-12/FL-15
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T655256PL-10/PL-12/PL-15
TC55256FL-10/FL-12/FL-15

WRITE CYCLE 2 “) (CE Controlled Write)
| twc
Vig — ;
ADDRESSES X R
Vip, —
tAS | tWR
1

Vo —

N\ e 7 Y,
Vip —3 4
Vig — t

= NN/
Vi — +

ToOR Topw
DouTt b
ps TDH

Vig —

DIn DATA IN STABLE K
Vi1, — y

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 in a high impedance state.
3. Assuming that CE High 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.
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3V OPERATE SPECIFICATION

TC55256PL-10/PL-12/PL-15
TC55256FL-10/FL-12/FL-15

D.C. RECOMMENDED OPERATING CONDITIONS ]

(Ta=-10 ~ 60°C)

SYMBOL PARAMETER MIN. TYP. MAX. UNIT
VoD Power Supply Voltage 2.7 3.0 3.3
Vig Input High Voltage Vpp-0-2 - Vpp
ViL Input Low Voltage 0 - 0.2

[D.C. and OPERATING CHARACTERISTICS] (Ta=-10~ 60°C)

SYMBOL PARAMETER CONDITIONS MIN. TYP. | MAX. | UNIT
IIN Input Leakage Current |ViN=0~ Vpp - - +1.0] uA
I10 Output Leakage Current ;;:XIH 03 R/SZi?t or - - +1.0 uA

IH* "OUT DD
Ton Output High Current Vor=Vpp-0-2V -100 - - WA
IoL Output Low Current VoL=0.2V 100 - - HA

Von Output High Voltage IoH=-20uA Vpp-0.1 - - v

VoL Output Low Voltage IopL=20uA - - 0.1 v
CE=VIL
Other input= teyele

Ippo* | Operating Current Vpp=0.2V/0.2V s - 3.0 | 5.0 mA
Ioyr=0mA, duty 100%
. Ta=25°C - 0.01] 0.2

Ipps Standby Current CE=V1y [Tace0°C - - o HA

All voltage is measured from GND.

* Ippp is slightly depending on input pulse ty, tg. If long trp, tf pulse is applied,

there are some transient current at input stage.

with t., tg¢ S 20ms.

This Materia
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TG85256PL-10/PL-12/PL-15
TCS5256FL-10/FL-12/FL-15

3V OPERATE SPECIFICATION

[A.C. CHARACTERISTICS|

(Ta=-10" 60°C, Vpp=3V£10%)

READ CYCLE
SYMBOL PARAMETER MIN. TYP,* MAX. UNIT
trC Read Cycle Time 1000 - -
tace Address Access Time - 300 1000
tco CE Access Time - 300 1000
toE Output Enable to Output Valid - 150 500
toH Output Data Hold Time 20 - - ns
LCcOE Chip Enable to Output in Low Z 10 - -
toEE Output Enable to Output in Low Z 5 - -
top Chip Enable to Output in High Z - - 200
topo Output Enable to Output in High Z - - 150
WRITE CYCLE
SYMBOL PARAMETER MIN. | TYP.* MAX. UNIT
twe Write Cycle Time 1000 - -
twp Write Pulse Width 500 - -
tew Chip Selection to End of Write 800 - -
tas Address Set Up Time 100 - -
tWR Write Recovery Time 100 - - ns
tps Data Set Up Time 400 - -
tpy Data Hold Time 50 - -
topw R/W to Output High Z - - 200
LoEW R/W to Output Low Z 10 - -
* Type. condition is Ta=25°C, Vpp=3V
[A.C. TEST CONDITIONS|
» ViN=Vpp-0.2V/0.2V
» Output Reference Level : 1.5V/1.5V
+ Timing Measurement Level : 1.5V/1.5V
« Input Pulse Rise and Fall Time: =20mns
+ Output Load : 100pF (Include Jig)

This Materia
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[ DATA RETENTION CHARACTERISTICS] (Ta=-40~85°C)

TC55256PL-10/PL-12/PL-15
TC55256FL-10/FL-12/FL-15

SYMBOL PARAMETER MIN. TYP. MAX. UNIT

VDH Data Retention Supply Voltage 2.0 - 5.5 v
Ta=25°C - 0.01 0.2

Ipps2 Standby Supply Current Ta=60°C - - 1.0 pA
Ta=85°C - - 10.0

tepR Chip Deselection to Data Retention Mode 0 - -

tgr Recovery Time tRe@)| - - v

Note: (1) Read cycle time.

(2) 1If the Viyg of CE is 2.2V in operation, Ippgy current flows during the

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

CE Controlled Data Retention Mode

This Materia

VoD

DATA RETENTION MODE
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TG55256PL-10/PL-12/PL-15
TC55256FL-10/FL-12/FL-15

DIP 28 PIN OUTLINE DRAWING (DIP28-P-600)
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Note: Lead pitch is 2.54 and tolerance is #0.25 against theoretical center
of each lead that is obtained on the basis of No.l and No.28 leads.

SOP 28 PIN OUTLINE DRAWING (SOP28-P-450)
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Note: Lead pitch is 1.27 and tolerance is #0.12 against theoretical center
of each lead that is obtained on the basis of No.l and No.28 leads.
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