TOSHIBA MOS MEMORY PRODUCT

TG51832P1-85, TC51832PL-10
' TG51832PL-12

32,768 WORD X 8 CMOS PSEUDO STATIC RAM
SILICON MONOLITHIC
SILICON GATE CMOS

DESCRIPTION

The TC51832PL is a 256X bit high speed CMOS pseudo static RAM organized as 32,768
words by 8 bits. The TC51832PL utilized one transistor dynamic memory cell with CMOS
peripheral circuit to provide large capacity, nigh speed and low power features. System
oriented features include single power supply of 5V:10% torelance. The OE/RFSH input
allows two types of refresh operation — auto refresh and self refresh. The TC51832PL
also features static RAM like write function that the input data iswritten into the
memory cell at the rising edge of R/W, thus being easy to interface with microprocessor.
The TC51832PL is a pin-compatible with 256K bit CMOS static RAM - TC55257P and is moulded
a standard 0.6 inch width plastic DIP.

FEATURES

+ Organization: 32,768 word 8 bit .
* Fast Access Time and Cycle Time

All inputs and outputs: TTL Com-
patible

1TC51832PL-85 | TC51832PL-10 | TCs183zpL-12 | * Low Power Dissipation
EceA CE Access Time 85ns 100ns 120ns Operating ; 29gmz(§ggiggggt-§g)
COEA OE Access Time I5ns 40ns 50ns 530:NETC51832PL:12;
ERC  Cvcle Time 135ns 160ns 190ns Standby s 1.1loW

* Single P

ower Supply: 5V=10%

¢ Static RAM like Write Function

PIN CONNECTION
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Self Refresh: Ll.1lm

Two types of Refresh Operation

Capability
Auto Refresh
Self Refresh

Pin compatible with 256K bit CMOS




~ TC51832PL-85, T051832PI. 10

TG5I 832PL-1 2
MAXIMUM RATINGS

SYMBOL ' ITEM RATING UNITS NOTES

Viv Input Voltage -1.0~7.0 v 1

VouTt Output Voltage -1.0~7.0 v 1

VbD Power Supply Voltage ~ =1.0~7.0 v 1

Torr Operating Temperature . 070 °C 1

Tste Storage Temperature -55 150 °C 1

TSOLDER | Soldering Temperature - Time 260 +10 | °C-sec 1

Pp Power Dissipation . ‘ 600 mi 1
Lour Short Circuit Output Current 50 nA 1

D.C. RECOMMENDED OPERATING COMDITIONS (Ta=0+70°C)

SYMBOL ITEM MIN. TYP. MAX. UNIT NOTES
VoD Power Supply Voltage 4.5 5.0 5.5 \Y 2
Vin Input High Voltage - 2.4 - 6.5 v 2
Vrip Input Low Voltage -1.0 - 0.8 v 2

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

SYMBOL

PARAMETER

MIN.

MAX. |UNITS |NOTES

Ippo

OPERATING CURRENT TC51832PL-85

Average Power Supply Operating Current TC51332PL-10

(CE, Address Cycling: tgg=tgg MIN) TC51832PL-12

maA

3, 4

Ippsi

‘STANDBY CURRENT 1
Power Supply Standby Current, TTL Level Input

(CE=OE/RFSH=V1y)

mA

Ipps2

STANDBY CURRENT 2
Power Supply Standby Current, CMOS Level Input

(CE=DE/RFSH=Vpp-0.2V)

0.2

Ippr

SELF REFRESH CURRENT
Average Power Supply Self Refresh Current
(CE=Vpp~0.2V, OE/RFSH=0.2V)

0.2

Ity

INPUT LEAKAGE CURRENT
Input Leakage Current, any Input
(OV SVpy SVpp, All Other Inputs not under Test=0V)

-10

10

To)

OUTPUT LEAKAGE CURRENT
(Doyt is disable, OV SVgyT £Vpp)

-10

10

Vou

OUTPUT HIGH LEVEL
Qutput "H" Level Voltage (IQUT=-5mA)

~
=

VoL

OUTPUT LOW LEVEL

Output "L" Level Voltage (Igyr=4.2mA)
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TC51832PL-85, TG51832PL-10
TC51832PL-12

ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING COQNMDITIONS
(Notes 5, 6, 7, 8, 9)

(Vpp=5V£10%, Ta=0 ~70°C)

TC51832PL-85( TC51832PL~-10|TC51832PL~12
SYMBOL PARAMETER UNITS{NOTES
MIN. MAX. MIN. MAX.| MIN. MAX.
Rand Read Write Cycl
ERC  |pimg G OF TEREE MYERE A 35 | - L 60 | - [ 190 | - | s
tryy |[Read Write Cycle Time 200 - 240 - 280 - ns
tCE CE Pulse Width 85 {10,000} 100 |10,000] 120 [10,000{ ns
tp CE Precharge Time 40 - 50 - 60 - ns
tcga | CE Access Time - 85 - 100 - 120 | ns
torpa |OE Access Time - 35 - 40 - 50 | ns
tcrnz |CE to Output in Low-Z 10 - 10 - 10 - ns
toLz |OE to Output in Low-Z 0 - 0 - 0 - ns
tyLz | R/W to Output in Low-Z 0 - 0 - 0 - ns
teuz | CE to Output in High-Z 0 20 0 30 0 30 | ns 10
touz |OE to Output in High-Z 0 20 0 30 0 30 | ns 10
tyuz | R/YW to Output in High-Z 0 20 0 30 0 30 | ns 10
EoHC Llii Hold Time Referenced to 0 _ 0 _ 0 _ s
CE
tase CE EEC'UP Time Referenced 10 _ 10 _ 10 _ s
to CE
ERcs |Read Command Set-Up Time - 0 - - ns
tRCH |Read Command Hold Time - - 0 - ns
Lywp Write Pulse Width 60 - 70 - 35 - ns
CWCH |Write Command Hold Time 60 - 70 - © 85 - ns
. Uri CE
tCuL ;;;Ze Command to CE Lead 60 _ 70 _ 35 _ ns
Data Set-Up Time Referenced -
t . - 4 - -
DSW | .o r/y 35 40 . 50 ns 11
Epsc Dati_Sec-L-p Time Referenced 35 _ 40 _ 50 _ ns 11
to CE
Data Hold Time Referenced
Epu - - -
DHY to R/W 0 0 0 ns 11
Data Hold Time Referenced
t - - - -
DHC to CE 0 0 0 ns 11
tAasCc |Address Set-Up Time 0 - 0 - 0 - ns 12
CAHC |Address Hold Time 20 - 25 - 30 - ns 12
tre Auto Refresh Cycle Time 135 - 160 - 190 - ns
1ERED |CE to RFSH Delay Time 40 | - 50 - 60 | - ns
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TB51832Pb85 T051832Pblﬂ
TG5I 832PL-12

(Continued)

- : TC51832PL~85 |TC51832PL-10 | TC51832PL~12 :
SYMBOL ‘ PARAMETER . UNITS| NOTES
“MIN. MAX. | MIN. | MAX. |- MIN.| MAX. '

RFSH Pulse Width

tFAP |(auto Refresh Cycle) 80 [8,000{ 80 |[8,000| 80 {8,000 ns | 13

trp |RFSH Precharge Time : 30 - 30 - 30 - s 13
tFCE {RFSH Active to CE Delay Time| 160 - 190 - 225 - ns | 13
i eeeeg el I BRI I R I I R
Epas igiﬁfpaiiie:idégcle) 8,000 | - (8,000 | - |8,000 - as | 13
trmS [Tio (Sort Rotroon Gyotey | 260 | = [0 | - | 25| - e | 13

RFSH Set-Up Time
t 10 0 10 30 10 30 ns
FST (Refresh Counter Test Cycle) 3 ‘

RFSH Hold Time

. 65 |8,000f 65 |3,000 65 {8,000 ns
(Refresh Counter Test Cycle)

trer |Refresh Period - 4 - 4 - 4 ms
Transition Time

tr (Rise and Fall) 3 50 3 50 3 50 ns
CAPACITANCE (Vpp=5V=10%, f=1MHz, Ta=0~70°C)

SYMBOL PARAMETER MIN. MAX, | GNIT

CIl Input Capacitance (AQ ~Al%4) - 5 pF

CI2 Input Capacitance (CE, OE/RFSH, R/W) - 7 pF

cIo Input/Output Capacitance (I/01 ~I/08) - 7 pF
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TG51832PL-85, TC51832PL-10
TC51832PL-12

NOTES:
1) Stresses greater than those listed under "Absolute Maximum Ratings" may cause
permanent damage to the device.
2) All voltages are reference to GND.
3) Ippg depend on cycle rate.
4) Ippp depend on output loading. Specified value are obtained with the output
open.
5) An initial pause of lms with high CE and high OE/RESH is required after power-
up before proper davice operation is achieved.
6) AC mesasurements assume tT=5ns.
7) Vig(min.) and Vip(max.) are reference levels for measuring timing of input
signals. Also, transition times are measurad between Vg and Vyy,.
3) lMeasured with a load equivalent to 2 TTL loads and lOOpF.
9) The OE/RFSH input operates as the output enable input(OE) and rsfresh control
input (RFSH) under the condition of that CE=Vyy, and CE=Viy, respectively.
10) tchz» toHZ> twHz define the time at which the output achieves the open circuit
condition and is not reference to output voltage levels. o
11) 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)
and hold time (tpHy, tDHC).
12) All address are latched at the falling edge of CE. Therefore must be valid
during tasc and taHC. ‘
13) Two refresh operation - auto refresh and self refresh aré determind by the

OE/RFSH pulse width under the conditicn of CE=Vpg..

Auto refresh: OE/RFSH pulse width £ tpyp(max.)
0

Self refresh: OE/RFSH pulse width S tppg(min.)

The following timing parameter must be kept before device proper operatio is
achieved after refresh.

Auto refresh: tpcg and tgsr
Self refresh:  tprg
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TIMING CHART
READ CYCLE
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WRITE CYCLE
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READ WRITE CYCLE

TG51832PL-85, TC51832PL-10
TC51832PL-12

= wIT ) (I —
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 T€51832PL-85, Tcslaszpl-lo;ff”*'*"é‘" ’
 TC51832PL-12 |

AUTO REFRESH CYCLE

TE . ViH —
Vi —
tRFD tFC

1FCE

TFAP

tmap tFp

e V[ ——] A

OE/RFSH I /L: i\
Vi —

v
1,01~1,08 ‘OH
A < OPEN

VoL —

Note) A0O~Al4 ,R/W=Don’t Care

SELF REFRESH CYCLE

CE Vi — if

Vip —

YRFD 1
FRS
VFAS |‘ — 1

OE/RFSH Vi — /"

ViL —

Vo —
1,01~1,08 OPEN

VoL —

Note) AO~Al4,R/W=Don’t Care
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TG51832PL-85, TC51832PL-10
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REFRESH COUNTER TEST CYCLE (READ WRITE)

TRMW

tp tp
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ViL — \ / \_
o T T T

“FRD | 105C
1 t
Vg _—j\r FST FHT —JI/ 7
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e 7 \—
Vip —
tpsw [t DHW
'DSC LDHEC
Vig —
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V —
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o tcLz

W/A Don’t Care

REFRESH COUNTER TEST

The internal refresh operation of TC51832PL can be tested by REFRESH COUNTER
TEST. This cycle performs READ/WRITE operation taking the internal counter
address as rcow address and fixed zero as column address.

The test procadure is as follows,

@ Write "0" into all the memory cells at normal wirte 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 @

@ Perform the above (1) to () the complemené data.

—B-125 —



T051832PI.-85 TB51832PI.-10
- TC51832PL-12 =

[OUTLINE DRAWINGS] (6D28A-P)
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NOTES: Each lead pitch is 2.54mm. All leads are located within 0.25mm of
their true longitudinal position with respect to No.l and No.28 leads.

'All dimensiomns are in millimeters.

—B-126 —.



