TOSHIBA TC518128CPL/CSPL/CFL/CFWL/CFTL-70,-80,-10,-70L,-80L,-10L

TOSHIBA MOS DIGITAL INTEGRATED CIRCUIT SILICON GATE CMOS

131,072-WORD BY 8-BIT CMOS PSEUDO STATIC RAM
DESCRIPTION

The TC518128CPL/CSPL/CFL/CFWL/CFTL is a 1,048,578-bit CMOS pseudo static random access memor
(PSRAM) organized as 131,072 words by 8 bits. It feature a one-transistor dynamic memory cell using CMO
peripheral circuitry to provide large capacity, high speed and low power. It uses a single 5 V £ 10% power
supply. A RFSH input selects either auto or self refresh operation. This device family also features SRAM-like
write functions whereby data is written to the memory cell rising edge of R/W signal, for easy interfacing to
microprocessors. The TCH18128CPL/CSPL/CFL/CFWL/CFTL meets the JEDEC CMOS SRAM pin-
compatibility standard and is available in molded 32-pin standard 0.6-inch and 0.3-inch dual-inline plastic
packages (DIP) and 0.45-inch and 0.525-inch small-cutline plastic packages (SOP), and thin small-outline
plastic package (TSOP).

FEATURES
¢ Organized as 131,072 words by 8 bits ¢ Internal counter can be used for auto and self refresh
(1,048,576 bits). operations.
& Fast access time and low power dissipation, ® Internal timer ¢an be used for self refresh operation,
® Single power supply voltage of 5V + 10%. ® Auto refresh power down function,
TCSTB128C Family ® 512 refresh cycles per 8 ms. )
0 8 o ® Allinputs and outputs are TTL compatible.
_ ® Pin compatible with 1M SRAM (JEDEC).
tcea CE Access Time 70ns BOns 100ns | & Logic compatible with SRAM R/W pin.
topa OF Access Time 25ns 30ns 40ns | ® Packages:
tge Cycle Time 115 ns 130 ns 160 ns DIP32-P-600-2.54 (CPL) (Weight: 4.45 g typ)
Power Dissipation 385 mwW | 330mW | 275 mw SOP32-P-450-1.27 (CFL) (We}ght: 2,34 g typ)
T00 A (L version) DIP32-P-300-2.54 (CSPL) (Weight: 0.86 g typ)
Self Refresh Current 50 A {LL version) SOP32-P-525-1.27 (CFWL) (Weight: 1.04 g typ)
TSOP T 32-P-0820-0.50 (CFTL) (Weight: 0.32 g typ)
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@ 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 ranages as set forth in the most recent products specifications. Also, please keep in mind the precautions
and conditions set forth in the TOSHIBA $emiconductor 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 infarmation contained herein is subject to change without notice.
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TOSHIBA TC518128CPL/CSPL/CFL/CFWL/CFTL-70,-80,-10,-70L,-80L,-10L

TRUTH TABLE

CET CE2 OF RV RFSH Alto A6 /01t08 CONDITION
L H L H x X X out Read
L H X L x X X IN Write
L H H H x X X HZ CE Only Refresh
H x X X L X HZ Auto/Self Refresh
X L x L x HZ Auto/Self Refresh
H X X H X HZ Stand by
x L X x H x HZ Stand by

H - High Level Input (Vg = 6.6V to Vi min)

L - Low Level Input (Viy = Vi, max to — 1.0V)

X« Don't care

X X - At CE1 falling edge (CE2 = H) or CE2 rising edge (CE1 = L), all address are

“IN", and at the other condition, the address are “ X ”
HZ - High Impedance

ABSOLUTE MAXIMUM RATINGS

SYMBOL RATING VALUE UNIT NOTE
Vin Input Voltage - 1.0t 7.0 v
Vour Output Voltage -1.0to 7.0 v
Voo Power Supply Voltage -10to 7.0 v
Toer Operating Temperature 0 to 79 °c ]
TsTg Storage Temperature - 55 to 150 °C
TsOLDER Soldering Temperature (105s) 260 °C
Po Power Dissipation 600 m
loyTt Short Circuit Output Current 50 mA

DC RECOMMENDED OPERATING CONDITIONS (Ta = 0°to 70°C)
SYMBOL PARAMETER MIN TYP MAX UNIT NOTE
Voo Power Supply Voltage 4.5 5.0 5.5 v
ViH Input High Voltage 24 - 6.5 \ 2
Vi Input Low Voltage -1.0 - 0.8 \
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TOSHIBA TC518128CPL/CSPL/CFL/CFWL/CFTL-70,-80,-10,-70L,-80L,-10L

DC CHARACTERISTICS (Vpp = 5V % 10%, Ta = 0°to 70°C)

SYMBOL PARAMETER MIN TYP MAX UNIT NOTE
Operating Current 70 ns version - 50 70

I5oo (Average Power Supply) 80 ns version - 40 60 mA 3.4
CET, CE2, Address Cycling: tpe = tge min 100 ns version _ 35 50

tan rrent
Ioss1 Standby Currel _ _ 1 mA

CET = Wy or CE2 = vV, RFSH = V|4

standby Current, CET = Vpp - 0.2V or CE2 = 0.2v | L version - 50 100
RFSH = Vpp - 0.2V LL version - 35 50

Iopsz 2

Self Refresh Current (Average}
boF1 | =mr = - - 1 mA
CE1 = Viy or CEZ2 = Vi RFSH = ViL

Self Refresh Current (Average) L version - 50 100
CE1=Vpp-02VorCE2=02V, RFSH=0.2V LL version - 35 50

IopF2 wh

Auto Refresh Current (Average)
IoDF2 — . . - - 2 mA
(RFSH Cycling: trc = tpe min)

70 ns version - 50 70
CE Only Refresh Current {Average) -
I50E4 ) ) 80 ns version - 40 60 mA 3
{CE1, CE2, Address Cucling: the = tge min)
100 ns version - 35 50

Input Leakage Current
i - 10 - 10 Ty
0V = Vy = Vpp, All Other Inputs Not Under Test = 0V

Output Leakage Current
) Output Disable (CET = V) or CE2 =V, or OE = V), or AW = V), | - 10 - 10 WA
0V = Vour = Voo

Output High Level
loy = — 1TmA

Output Low Level
VoL - - 0.4 v

] A A e A
IQL = £- 1111~

Note: For Ipps1 and Ippr1 with CE1 = Vig (CE2 = Vi), these specification limits are
guaranteed for the condition CE2 = Vi or CE2 = Vi, (CE1 = Vi1 or CE1 = V). For
Ippse and Ippre with CEI = Vpp — 0.2V (CE2 = 0.2 V), these specification are
guaranteed for the condition CE2 = Vpp — 0.2V or CE2 = 0.2V (CEI 2 Vpp — 0.2V
or CEI =< 0.2V).

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

SYMBOL PARAMETER MIN MAX UNIT
Ch Input Capacitance (A0 to A16) - 5 pF
Cz Input Capacitance (CE1, CE2, OE, R/W, RFSH) - 7 pF
Cio Input/Qutput Capacitance - 7 pF

Note: This parameter is periodically sampled and is not 100% tested.
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TOSHIBA TC518128CPL/CSPL/CFL/CFWL/CFTL-70,-80,-10,-70L,-80L,-10L

AC CHARACTERISTICS (Vpp = 5V 1 10%, Ta = 0°to 70°C) (Notes: 5, 6, 7, 8)

-70 -80 -10

SYMBOL PARAMETER MIN MAX MIN MAX N X UNIT NOTES
tre Random Read or Write Cycle Time 115 - 130 - 160 - ns

RV Read-Modify-Write Cycle Time 160 - 180 - 220 - ns

tee CE Pulse Width 70 | 10,000 80 | 10,000 100 | 10,000 ns 13
tp CE Precharge Time 35 - 40 - 50 - ns

teea CE Access Time - 70 - 80 - 100 ns

toEa OF Access Time - 25 - 30 - 40 ns

tez CE te Output in Low-Z 20 - 20 - 20 - ns

toLz OFE to Outputin Low-Z 0 - 0 - 0 - ns

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

tcHz Chip Disable to Output in High-Z 0 20 0 20 0 25 ns 9
tonz OE Disable to Output in High-Z 0 20 0 20 0 25 ns 9
twhz Write Enable to Outputin High-Z 0 25 0 25 0 30 ns 9
tops OE Qutput Disable Setup Time 0 - 0 - 0 - ns

topH OE Qutput Disable Hold Time 10 - 10 - 10 - ns

tRes Read Command Setup Time 0 - 0 - 0 - ns

treH Read Command Hold Time 0 - 0 - (4] - ns

twp Write Pulse Width 20 - 25 - 30 - ns

tweH Write Command Hold Time 35 | 10,000 40 | 10,000 50 | 10,000 ns

tewl Write Command to CE Lead Time 20 | 10,000 25 [ 16,000 30 | 10,000 ns

tpsw Data Setup Time from RAW 15 - 20 - 25 - ns 10
tosc Data Setup Time from CE 15 - 20 - 25 - ns 10
touw Data Hold Time from RAN 0 - ] - 0 - ns 10
tpHC Data Hold Time from CE 0 - 0 - 0 - ns 10
tasce Address Setup Time 0 - 0 - 0 - s 11
taHC Address Hold Time 20 - 25 - 30 - ns 1
tRHC RFSH Command Hold Time 15 - 15 - 15 - ns

tEC Auto Refresh Cycle Time 115 - 130 - 160 - ns

tRED RFSH Delay Time from CE 35 - 40 - 50 - ns

trap RFSH Pulse Width (Auto Refresh) 30 8,000 30 8,000 30 8,000 ns 12
trp RFSH Precharge Time 30 - 30 - 30 - ns 12
tras RF5H Pulse Width (Self Refresh) 8,000 - 5,000 - 8,000 - s 12
trs éiﬁe;:}’rzisﬁf from RFSH 160 | - 160 | - 190 | - ns 12
tREF Refresh Period (512 cycles, AO to AB) - 8 - 8 - 8 ms

i1 Transition Time (Rise and Fall) 3 50 3 50 3 50 ns

tees CE2 Low Setup Time 5 - 5 - 5 - ns 14
trpy CE2 Low Hold Time 5 - 5 - 5 - s 14
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TOSHIBA TC518128CPL/CSPL/CFL/CFWL/CFTL-70,-80,-10,-70L,-80L,-10L

Notes:

1) Stresses 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 depend on cycle rate.
4) Ippo depends on output loading, Specified values are obtained with the output open.,

5) An initial pause of 100 s with CEl High or CE2 Low is required after power-up before proper
device operation is achieved.

6) AC measurements assume tT = 5ns.

7) Timing reference levels
Input Level : VIH=26V 26V

L
24V
ViL=086YV INPUT 0.6V x:“‘“’
Input Reference Level : Vip=24V }
P T OUTPUT 22y
Vi, =08V !
. — INPUT REFERENCE QOUTPUT REFERENCE
Output Reference Level: Vop=2.2V LEVEL LEVEL
VoL=08V

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

9) Parameters toHZ, toHz and 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, input data is latched at the earlier of the R/W or CE1 rising edge and CE2 falling
edge. Therefore, input data must be valid during the setup time (tpsw or tpsc) and hold time
(tpaw or tpHae).

11) All address inputs are latched on the falling edge of CE1 and the rising edge of CE2. Therefore,
all address inputs must be valid during tagc and taAHC.

12) Two refresh operations—auto refresh and self refresh—are defined by the RFSH pulse width under

the condition CE1 = Vg or CE2 = Vyy,.

Auto refresh: RFSH pulse width = tpap (max)

Self refresh : RFSH pulse width = trag (min)
The timing parameter (tprg) must be observed for proper device operation in accordance with the
following conditions.

¢ After self refresh

® When RFSH = “L 7 after power-up

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

_ Vi _ ___ Vin—
CE1 V) — 5: CE1 Vi — ,Z
- < E g
Vin — = Vin—
2y, = / B2y, = / \

9!

14) The timings tcrg (min) and tcpg (min) must be observed for using CEl and CE2 on the same

clock as follows,

My — Vik —
CE1 v, — K_ CE1 vy — _/
Vi = Vi PR
CE2 v, — A CE2  y, — ¥
tees teen
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TOSHIBA TC518128CPL/CSPL/CFL/CFWL/CFTL-70,-80,-10,-70L,-80L,-10L

TIMING DIAGRAMS

READ CYCLE

tre

ViH
Vi

CE1

B2 ViH
E ViL

F 3

-

taHc

ADDRESS

N

tres

[

F 3

o1 to Von—

. teea

tora

_ tonz
-

WY

ik

VO8 Vo —

toLz

tciz

A 4

L J

LA
—

F 3

DATA QUT

.‘~\;I A

Lre

tee

L J

tanc

™Sy

ViH
AD to AT6y,

ADDRESS

Y

Il
Ni

tooH

F 3

v

ViH
ViL

twcH

F 3

towt

A J

Viy
Vi

twp

i

e
A &

¥
N,

/01 to Vi

Tosw

F Y 3

_',

o8 v

trrs

trHe

¥

F 3

/|
Bt

o
L J

DATA IN

treD

RS UM T
\n

/

tep

A NA

N\

LAPA

\~\;I F 3

PRLL

\

V7] pon't care

Note: The device can be operated by ¢ycling the CE1 (or CE2) pin only, provided that
CE2 (or CEl) is set to the Vig (or VL) level.
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TOSHIBA TC518128CPL/CSPL/CFL/CFWL/CFTL-70,-80,-10,-70L,-80L,-10L

WRITE CYCLE 2 (OE CLOCKED)

< Tre .
‘ tc PR r—
___ Vu— < E »
Bl vy — / ‘—\' -( \
Vi 1 o JE—
CE2 vy — \ Z X /
1, LaHc
Vi — %‘i 3%
AD to A16V\L ADDRESS
Vg — Erd h' B
OF v, _ / \
P LowL
tres L. twen N - >
V\H - d tWP [ r i
RW y, _ / \-s a_/ —
< D! .
1 M ok T
y D§ . W : < DHC‘
H 7 3 Y
Ny, — = { PATA IN ) >
i it
1101 to CLz ez bz MO |‘ touz >
ILOS Vou— + >
ouT VoL — &
RSyl |g RHC,, ' L | tip
e Y — ten X K
RSP v — [He———N\ yA AN
WRITE CYCLE 3 (OE LOW)
tre
« t PEEETY 4
CET Vig — R-‘- LE P £
BT vy — h ¥ 7

=5
|
Ve
=
VAN

. Vm—
CE v
1
tres ol | tweH | _ LWL >
Vg — L bwe [FF
VL / \-g-
¢ Tpsc >
tpewl | [toHwy _loHe,
NP .
Vig — i X
N DATA IN P
ViL = twhz 7
1101 to taz - Tz ¢ tcHz
1108 ve— " « > s
2 Y )
oL

kﬂb 4 LRHC » Lm‘lﬁi:l:l_tFP
RESH Trp \
RFSH y, \
/77 Don't care

Note: The device can be operated by eycling the CE1L (or CE2) pin only, provided that
CE2 (or CE1) is set to the Vig (or Vi) level.
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TOSHIBA TC518128CPL/CSPL/CFL/CFWL/CFTL-70,-80,-10,-70L,-80L,-10L

READ-MODIFY-WRITE CYCLE

o trvw .
) tep e
— Vu— 7/ + gV
BT vy — \—\ 1( |
Vi 1p o JE—
CE2 v — \ Z X {
tase «—> taHC
Vin —7 vi
A0 to A16y %t ADDRESS
___ Vu— y J
OF v, _ _ gr /
v irCS PN \= - Lowl _ >
L / L twp
ViL — V4 Ly y
tosw 1tDHW=_
;' tpsc | tDHC
Vin — i ~ 5
Ny . teea TwHz, Y DATA N 1} rd
- . Ll
/01 to o Tora tonz twiz | &EH
VO8  Wyuu— b 2 %
L 50T o DATA OUT |) 7
oL— 1RHC |4 OLZy] e tep
teRs el triz " treD
R O j t N\ N
Vi — o E2 »
CE-ONLY REFRESH
- lre .
- 1 - tD :
« - . p

___ Vi —
CET v, —_/ \—\ 7
£ Vip —
CEZ vy, _ \
A0 AB Vi _/
1o Vi

Ais

Tase | o « AHC
- -

§
"
N Y

ADDRESS

tops |, . tooH
e L
__ V= =z
OE Vi _4/ 1
treg < .‘&1
\IH_I — ="
RAW Vil — / |\
/31 to Vou—
VOB v OPEN
<Py
URS o ol 1R - o trep
Vi = 3 T = X
RFSH SN\ /!
IL —

Note: A9 to A16 = Don’t care. 77 Don't care

Note: The device can be operated by cycling the CE1 (or CE2) pin only, provided that
CE2 (or CE1) is set to the Vg (or V) level.
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TOSHIBA TC518128CPL/CSPL/CFL/CFWL/CFTL-70,-80,-10,-70L,-80L,-10L

RFSH AUTO REFRESH

CET

RFSH

¥O1 to
1108

ViH—
AT
VIH_
VIL_

ViH_
ViL—

Vin_

ViL—

ViH_
ViL—

Von_

VoL—

Pl

I\\

teC

trc

F

L J
F 3

L J

Ml

Trap Lep
e

]
N

\ PR
T

OPEN

Note: OE, R/'W, A0 to Al6 = Don't care.

SELF REFRESH

RFSH

01 to
1108

ViH—
Vil
ViH_
ViL—

ViH_
ViL—

Vin

ViL—

Vig_

Vi —

Von_

VoL—

{4

teap
<

Pl

A

LrHe

trp

AYy

Don't care

h

—+
=
bl
=]

tras

. trrs trHC

F
b 4
F 3

A 4

F

L

QPEN

Note: OE, R/W, AQ to A16 = Don’t care.

L J

Don't care
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TOSHIBA TC518128CPL/CSPL/CFL/CFWL/CFTL-70,-80,-10,-70L,-80L,-10L

PACKAGE DIMENSIONS (DIP32-P-600-2.54)

Units in mm

i
32 17 T

15.24

-.Qw

I 14.0+0.2

J 0.25 0y

42.5 max
42.0+0.2
~N o
I o] c‘,,
Al A
iy <im
= =]
= +1
= [Ty)
1 m
| °
+
I | 0.510.1 S 075®

Weight: 4.45g (typ)

TC518128CPL-70, -T0L
TC518128CPL-80, -80L
TC518128CPL-10, -10L
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PACKAGE DIMENSIONS (DIP32-P-300-2.54)

Units in mm

32 17
', c| <8/
' J

73102
e

40.5 max
40.0+0.2
1.210.1
o~ m
3 (=}
i I
| H (S
| I 1 = o
| Ll 2 :
- e w w w w  w)  w  w W we  w  w F! E‘j:
=]
. } ‘ 1.2+041 ”0.5i0.1

Weight: 2.34 g (typ)

TC518128CSPL-70, -70L
TC518128CSPL-80, -80L
TC518128CSPL-10, -10L
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TOSHIBA TC518128CPL/CSPL/CFL/CFWL/CFTL-70,-80,-10,-70L,-80L,-10L

PACKAGE DIMENSIONS (SOP32-P-450-1.27)

Units in mm

DAAAAAARAAARARAE
|
y S EE
+ I
w| & i Y
o0 ~d -
1 16
0.775 TYP | J 0.35i0.1 :E
21.1 max
, 206402
| .
o N 4|
U s~ 3 ﬂ\: /[:S
[ o]

0.8+0.2

0.19+0.1 .

Weight: 0.86 9 (typ)

TC518128CFL-70, -70L
TC518128CFL-80, -80L
TC518128CFL-10, -10L
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PACKAGE DIMENSIONS (SOP32-P-525-1.27)

Units in mm

HARARYARARAARAGE — 1 27

"
10.740.2

14.1340.3
(525 mil)

Lo
3
2

3

HHWHHHHHHHHHH@ !

| J-—W
e PR 0.340.1 0550

11 L == ]

21.1MAX

Weight: 1.04 g (typ)

4102
—

IMAX
—
A
D08
s

TC518128CFWL-70, -70L
TC518128CFWL-80, -80L
TC518128CFWL-10, -10L
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TOSHIBA TC518128CPL/CSPL/CFL/CFWL/CFTL-70,-80,-10,-70L,-80L,-10L

PACKAGE DIMENSIONS (TSOP I 32-P-0820-0.50)

Units in mm

B.2MAX
7.9+0.1

—ho0oopgooogoogon o
O

18.420.2
20.0+0.2

1.0:0.1 | | 0.1

>

fﬁ
A
-
f

Weight: 0.32 g (typ)

TC518128CFTL-70, -70L
TC518128CFTL-80, -80L
TC518128CFTL-10, -10L
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