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TOSHIBA MOS MEMORY PRODUCTS

DESCRIPTION

The TC551001PL/FL is 1,748,576 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 a maxi-

mum operating current of 5wA/MHz(Typ.) and minimum cycle time of 70/85/100ns.

When

GEL is a logical high, or CE2 is low, the device is placed in low power standby mode

in which standby current is 2pA typically.

Chip enable inputs (CEl, CE2) allow for device selection and data retention control,

and an output enable input (DE) provides fast memory access.

Thus

the TC551001PL/FL

is suitable for use in various micropracessor 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
27 .5mW/MHz(Typ.) .
« Standby Current: 100pA(Marx.)
¢« 5V Single Power Supply
+ Power Down Feature: CEl, CE2

PIN CONNECTIOM| (TOP VIEW)

A\

N.C. ] 1 323 Vi
Al6 [ 2 313 A15
Al4 O 3 3081 cr2
Al2 1 4 293 RAW
AT O 5 283 A1
A6 O 6 273 Ax
AS O 7 26 aAv
At O 8 2503 ALL
A3 do 24 1 OF

A2 Qo 23 A10
Al Ot 22{] CEl
A0 2 210 o8
01 Q13 20 1 LUF
1702 14 190 106
103 15 180 1-05
GND Q16 170 104

[PIN MAMES]

AD v Al6 Address Inputs

R/W Read/Write Control
Input

OFE Output Enable Input

CEL, CE2 |Chip Enable Inputs

1/01 ~ 1/08(Data Inputs/Outputs

VDD Powver (+5V)

GND Ground

N.C, No Connection o]

« Data Retention Supply Voltage: Z.9~% 5,5V

» Access Time

TG551001PL-70/PL-85/PL-10
TC551001FL-70/FL-85/FL-10

The TC551001PL/FL has three control inputs.

TC551001 1e551001 TCHH 1001

-~ PLAFL-T0 PL/FL-85 I'hLoFL-10

Access Time (Max.) 70ns 85us 100ns
CEL Access Time (Max.) 70ns 85ns 100ns
CE2 Access Time (Max.) 70us 85ns 100uns
OE Access Time (Max.) 40ns 45ns 50us

« Directly TTL Compatible: All Inputs and Outputs
» Plsatic DIP and Plastic Flat Packarne
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TG551001PL-70/PL-85/PL-10
TG551001FL-70/FL-85/FL-10
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OPERATION MODE CEI CE2 0E R/W I/01~ 1/08 POWER
Read L L H Doyt - Ipbo
Write L * L DIN Ippo
Output Deselect * * . H * High-Z Ippo
H * * * High-2 Ipps
Standby
* L * * High-Z Ipps
*' Hor L
[MAXIMUM RATINGS]
SYMBOL ITEM RATING UNIT
VbD Power Supply Voltage -0.3"#.0 v
VIN Input Voltage 7 -0.3*%*~7.0 v
Vi/o Input and Output Voltage -0.5 Vpp+0.5 v
Pp Power Dissipation 1.0/0.6%* W
Tsolder Soldering Temperature 260 - 10 °C * sec
Tstrg. Storage Temperature ~557 150 °c
Topr. Operating Temperature 0~70 °c
*: =3.0V at pulse width 50ns MAX. **: S0P
[D.C. RECOMMENDED OPERATING CONDITIONS|
SYMBOL PARAMETER MIN. TYP. MAX, UNIT
VD Power Supply Voltage 4.5 5.0 5.5
Y1y Input High Voltage 2,2 - Vppt0.3
Vi Input Low Voltage -0,3 *{ - 0.8 v
Vpu Data Retention Supply Voltage 2.0 - 5.5

*: -3.0V at pulse width 50ns MAX.
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T6551001PL-70/PL-85/PL-10
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[D.C. and OPERATING CHARACTERISTICS] (Ta=070°C, Vpp=5V£10%)

M. 9097248 B019243 & MM -

SYMBOL PARAMETER TEST CONDITION MIN.|TYP. | MAX, | UNIT
111, Input Leakage Current Vin=0"Vpp - ~ RL.O | pa
Ion Output High Current Vou=2.4V -1.0} - - mA
IoL Qutput Low Current VQL=0.4V 4.0 - - mA
1 Output Leakage Current CEl=Vry ox CE2=Vyy, o - - FEL.O [ pA
Lo i & OE=V1y, Vour=0~Vpp
CEI=Vy;, and CE2=Vyy
and R/W=Vyy, Ioyp=OmA
Ippo1 Other Input=Vyy/Vip - - 80 | ma
tcycle=Mi“- cycle
Operating Current —
CE1=0.2V and CE2=Vpp-0.2V
Ipbo R/W=Vpp-0.2V, Igyr=OmA _ _ 70 | ma
Other Input=Vpp-0.2V/0.2V
teycle=Min. cycle
Ipps1 CEI=V1y or CE2=V1y, - -] 3|m
CE1=Vpp-0.2V or CE2=0.2V
IDDS2 Standby Current Vpp=2.0V~ 5.5V, - - 100 | uA
Ta=0~ 70°C
(Ta=25°C, £=1MHz)
SYMBOL PARAMETER TEST CONDITION MAX. UNIT
Crn Input Capacitance V{x=GND 10
Cour Output Capacitance VouT=CND 10 P
Note: This parameter periodically sampled is not 100% tested.
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TC551001PL-70/PL-85/PL-10 |

TCS51001FL-T0/FL-85/FL-10 -

r

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

Read Cycle
TC551001PL~70 | TC551001 PL~85 | TC551001 PL~10
SYMBOL PARAMETER TC551001FL-70 | TC551 001 FL-85 | TC551001FL-10 UNIT
MIN. | MAX. MIN, MAX.! MIN. MAX.,
tRC Read Cycle Time 70 - 85 - 100 -
tACC |Address Access Time - 70 - 85 - 100
tcol | CEL Access Time - 70 - 85 - 100
£co2 | CE2 Access Time - 70 - 85 - 100
tor Output Enable to Output in Valid - 40 - 45 - 50
tCoE g:izofgzble (CEI, CE2) to Output 5 - 10 - 10 - ns
tOEE |[Output Enable to Output in Low-Z 0 - 0 - 0 -
top ggisisgf;le (CE1, CE2) to Output - 30 _ 30 _ 35
tODO |Output Enable to Output in High-2 - 30 - 30 - 35
tox Output Data Hold Time 10 - 10 - 10 -
Write Cycle
TC551001PL~70 | TC551001 PL—85 | TC551001 PL~10
SYMBOL PARAMETER TC551001FL~70 | TC551001 FL—85 } TC551001F1~10 | UNIT
MIN. MAX.| MIN. MAX.| MIN. MAX.,
tuc Write Cycle Time 70 - 85 - 100 -
WP  |Write Pulse Width 50 - 60 - 60 -
tow Chip Selection to End of Write 65 - 75 - 80 -
tAS Address Set up Time - - 0 -
twR Write Recovery Time - - - ns
toDW |R/W to Output in High-Z - 30 - 30 - 35
LOEW |R/W to Output in Low-2 0 - 0 - 0 -
tps Data Set up Time 35 - 35 - 40 -
tDH Data Hold Time 0 - 0 - 0 -

A.C. TEST CONDITION

* Qutput Load

* Input Pulse Level

* Timing Measurement
Reference Levels

¢ty tf

: 0.6V, 2.4V
Viy : 0.8V, 2.2V
Voyr: 0.8V, 2.2V

: 5ns

: 100pF + 1 TTL Gate
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7 76551001PL-70/PL-85/PL-10

[TIMING WAVEFORMS)|

READ CYCLE (1)

ADDRESSES x
tacc - *'-Ql_{__l
CE2 //géééééééé/ tcoz \\5 ggﬁiggggﬁg%ggggﬂgﬁg\; \5
top _!
- T/ 7
« N\\Ne—— 777
Doyt — OU’I‘PU? DATA VALID }—

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

twe

ADDRES SES X

t tar

2 T
ex2 7700700777777 T
n NN\ —7777777777777777777.

toDw toEw

(3)

tps tpH

DIN X 'DATA IN STABLE
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WRITE CYCLE 2 (4) (CEL Controlled Write)

ADDRESSES j V
JAS_-I twp —

v T Y,
W/m TR NN \
™ NN ca—

DIN ‘X DATA IN STABLE X
WRITE CYCLE 3 (4) (CE2 Controlled Write)
Ltas o me |

TN N

CE2 _ /////// ;m' \

0

= NNV,

tcoE topw
Doyt ;:L
tps tDH
DIn X DATA IN STABLE X
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NOTE:

1)

(2)

(3)

(4)

TOSHIBA {LGGIC/MEMORY}_ © L4E D WA 9097243 0019247 3 WA
: T6551001PL-70/PL-85/PL-10
TC551001FL-70/FL-85/FL-10  ~  T-46-23-14

R/W is High for Read Cycle.

Assuming that CEL Low transition or CE2 High transition occurs coincident

with or after R/W Low transition, Outputs remain in a high impedance state.

Assuming that CEl High transition or CE2 Low transition occurs coincident
with or prior to R/W High transition, outputs remain in a high impedance

state.

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

VpH Data Retention Supply Voltage 2.0 - 5.5 v
VDD=3 .0V - - 50

Ipps2 Standby Current | A
Vpp=5.5V - - 100

tCDR Chip Deselection to Data Retention Mode 0 - - ns

‘tR Recovery Time 5 - - ns

CEL Controlled Data Retention Mode (1)

v Vpp
DD _—————\L DATA RETENTION MODE /——————
-
45V mmmmm—efe A
(2) \ / (2)
VIg - —--- \ I/
CEl tCDR Vpp— 0.2V tp \
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CE2 Controlled Data Retention Mode (3)

v .

VoD DD DATA RETENTION MODE [——

45V oo o
CE2

Vi \ tcDr ‘R o /

AT \\\TAN\Y 02y [7777777

NOTE:

(1) 1In CEl controlled data retention mode, minimum standby current mode

is achieved under the condition of CE2 £0.2V or CE2Z Vpp~0.2V.

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

(3) 1In CE2 controlled data retention mode, minimum standby current mode

is achieved under the condition of CE220.2V.
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DIP 32 PIN OUTLINE DRAWING (DIP32-P-600)
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Note) Package width and length do not include mold protrusion,
Allowable mold protrusion is 0.l5mm.

MFP 32 PIN OUTLINE DRAWING (SOP32-P-450)
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Note) Package width and length do not incIude mold protrusion.
Allowable mold protrusion is 0.15mm.
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