TOSHIBA
TC518128AP/ASP/AF/AFW-80/10/12
TC518128APL/ASPL/AFL/AFWL-80/10/12
TC518128AFT1-80/10/12

SILICON GATE CMOS
131,072 WORD x 8 BIT CMOS PSEUDO STATIC RAM

Description
The TC518128A is a 1M bit high speed CMOS pseudo static RAM organized as 131,072 words by 8 bits. The TC518128A utilizes
a one transistor dynamic memory cislt with CMOS peripheral circuitry to provide high capacity, high speed and low power storage. The
TC518128A operates from a single 5V power supply. Refreshing is supported by a refresh (RFSH) input which enables two types of
refreshing - auto refresh and seff refresh. The TC518128A features a static RAM-like interface with a write cycle in which the input
data is written into the memory cel at the rising edge of R/W thus simplifying the microprocessor interface.

The TC518128A is pin-comoat ble with the 1M bit CMOS static RAM JEDEC standard and is availabie in a 32-pin, 0.6 inch and
0.3 inch width plastic DIF, a small cutline plastic flat package, and a 32-pin thin small outline plastic package (forward type).

Features Pin Connection (Top View)
e Organization: 131,072 words « 3 bits —_— v
: RESHO 1 NPpv
¢ Single 5V power supply a16d2 31p A% 1 32
e Fast access time A1443 30P CE2
a12da 3prRw S !
TC518128A Family A7Q5s 28P Aa13 16 17
A6G6 27 B A8
.80 10 42 asgz 26 P A9 TCS18128AFTL ( Forward )
A48 25 P At
tcea CE Access Time 80ns 100ns 120ns A3d49 24P OF
— - A2410 233 A10
toea OF Access Time 35ns 40ns 50ns ardn 22 P CE1
- A0412 21 P ros
trc Cycle Time 130ns 160ns 190ns vo1d 13 200 o7
Power Dissipation 385mwW 330mw 275mw 02914 19 P 106
- 03415 18 P KOS
Self Refresh Current 1 A/200pA (L version) GNDd 16 17 B voa
o Auto refresh is supported by an nternal refresh address TC518128APL/ AFL/ ASPL/AFWL
counter
¢ Self refresh is supported by ar internal timer
¢ Inputs and outputs TTL comgat ble Pin Names
® Refresh: 512 refresh CYC|GS/8ITI5 AO ~ A16 Address Inputs
¢ Auto refresh power down featurs AW Read/Write Control Input
* Pin compatible: 1M SRAM (JED=C) OF Output Enable Input
) PaTCéz‘?:wBAP/APL DI232-P-600 MrSH | Refresh input
- TC518128AF/AFL | SOP32-P-450 CET.CE2 | Chip Enable Inputs
- TC518128ASP/ASPL  : DIP32-P-300 I/01 ~ 1108 | Data Inputs/Outputs
- TC518128AFW/AFWL @ SOP32-P-525 Vob Power
- TC518128AFTL - TSOP32-P-0820 GND Ground
(TSOP)
PIN NO. 1 2 3 4 5 6 7 8 9 10 LR 12 13 14 15 16
PINNAME | Ay | Ag Ag | Ajg | RW |CE2 | Ays | Vpp |RFSH| A | A | A | A; As | Ag Ay

PNNO. | 17 | 18 | 19 [ 20 [ 21 [ 22 | 23 | 24 | 25 | 26 | 27 | 28 | 29 | 30 | 31 | a2
PINNAME | A; | A, | A, | A, |01 |02 | 103 |GND | o4 | 1105 | vo6 | 1O7 | 1108 | TET | Ay | OE
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TC518128AP/ASP/AF/AFW-80/10/12

TC518128APL/ASPL/AFL/AFWL/AFTL-80/10/12  Static RAM
Biock Diagram
v GND A
9P 8 COLUMN =
3 3 [ DECODER 25 [3
COLUMN & z~
A16-9 [8 )| ADDRESS |8 SENSE AMP. |4 -«
BUFFER (8) | vo GATE N PHaw |
<5 1101
ROW Ne | 1
AB-0 E> ADDRESS 9, “8‘ £ = |
BUFFER (9) |] S || memory ga
: | 512x256x8 05 3
REFRESH 3 L\ <
COUNTER(S) 1z =F s 125
3 —/|o=
1 ]
CElo>{ cLock = L REFRESH > REFRESH
ce20+] GENERATOR | CONTROLLER [~ TIMER
RESH ——=
OF o—
N\
AW J
Operating Mode
I PN| @ | ce2z | OF | RW | RFSH | AD~A16 | 101-8
MODE
Read L H L H * v ouT
Write L H * L * v* IN
CE only Refresh L H H H * v* HZ
Auto/Self Refresh H * * * L * HZ
Auto/Seif Refresh * L * * L * HZ
Standby H v * * H * HZ
Standby . L . . H * HZ

H = High level input (Vi)
L = Low levelinput (V)
=Vigor V.

V* = At the falling edge of CE1 (=2 = H) or the rising edge of CE2 (CET = L}, all address inputs are latched. At all other times, the address inputs are **".
HZ = High irmpedance

Maximum Ratings

SYMBOL ITEM RATING UNIT NOTES
Vin Input Voltage -1.0~70 \
Vour | Output Voltage -1.0~7.0 \
Voo Power Supply Vollage -1.0-~7.0 \
Topr | Operating Temperature 0~70 °C ]
Tstrg | Storage Temperature -65 ~ 150 °C
TsoLper | Soldering Temperature » Time 260+ 10 °C ¢ sec
Pp Power Dissipatior 600 mwW
loutr | Short Circuit Output Current 50 mA
D-34
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TC518128AP/ASP/AF/AFW-80/10/12

Static RAM TC518128APL/ASPL/AFL/AFWL/AFTL-80/10/12
DC Recommended Operating Conditions
SYMBOL PARAMETER MIN. TYP. MAX. UNIT | NOTES
Vpp | Power Supply Voltage 4.5 5.0 5.5 \
ViH Input High Voltage 2.4 - Vop + 1.0 \ 2
ViL Input Low Voltage -1.0 - 0.8 Vv
DC Characteristics (Ta = 0 - 70°C, Vpp = 5V+10%)
SYMBOL PARAMETER MIN. | TYP. | MAX. | UNIT | NOTES
80ns version - 50 70
Operating Current (Average) p —
lboo | BET, CE2, Address cyC iNg: tae = tre Min. 100ns version 40 60 mA | 34
120ns version - 35 50
i Standby Current Normal version - - 2 A
m
DOS1 | TET =V or CE2 =V RFSH =V}, L version - - 1
Standby Current Normal version - - 1 mA
Ippse | CET =Vpp - 0.2V or CE2 = 0.2V, -
RFSH = Vpp - 0.2V L version - 100 200 HA
Self Refresh Current (Aserage) Normal version - - 2
| CE1=V,orCE2 =V mA
DOFt AFSH = lv”_ " L version - - 1
Self Refresh Current (Average) Normal version - - 1 mA
| CE1=Vpp-02Vor CE2=0.2V,
°°™ | RFSH - 02V L version - 100 | 200 | pA
I Auto Refresh Currert (Average) _ B 2 mA
DDF3 | RFSH cycling: tr = tee min
80ns version - 50 70
CE oniy Refresh Currert (Average) p —
'boFs | BEF, CE2, Address cycing: tre = tye min. 100ns version 40 60 mA 3
120ns version - 35 50
[ Input Leakage Current _ _ +10 WA
L | OV < Vi < Vpp, All other Inputs not under test = OV -
Output Leakage Curren: .
loy | Output Disabled (CET = V) or CE2 = V_or OE = Vi or RW = V), - - *10 A
oV < VOUT < VDD
Output High Level _
Vou lo = -5mA 24 v
Output Low Level
Vou HoL=4.2mA - 0.4 v
Note:  For Ippgs and Ippy ¢ with TET = vy (CE2 = V), the specified limits are guaranteed under the condition GE2 = Vy, or CE2 = V_

CE =V or CET =V,
For Ippsz and Ippep with CET 2 vVpp - 0.2V (CE2 < 0.2V), the specified limits are guaranteed under the condition CE2 2 Vpp - 0.2V or CE2 < 0.2V
(CE12Vpp-0.2Vor CET (.2 ).

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

SYMBOL PARAMETER MIN. | MAX. | UNIT
Ch Input Capacitance {(AQ ~ A16) - 5
Cip | Input Capacitance (CE7, CE2, OE, R/W, RFSH) - pF
Cio Input/Output Capacitanc:e -

*This parameter is periodically sampled and is not 100% tested.
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TC518128AP/ASP/AF/AFW-80/10/12
TCS518128APL/ASPL/AFL/AFWL/AFTL-80/10/12

Static RAM

AC Characteristics (Ta = 0} ~ 70°C, Vpp = 5V+10%) (Notes: 5, 6, 7, 8)

-80 -10 -12
SYMBOL PARAMETER UNIT | NOTES
MIN. MAX. MIN. MAX. MIN. MAX.
trc Random Read, Write Cycle Time 130 - 160 - 190 -
truw | Read Modify Write Cycle Time 195 - 235 - 280 -
tce CE Pulse Width 80 10,000 | 100 | 10,000 | 120 | 10,000 13
tp CE Precharge Tima 40 - 50 - 60 -
tcea | CE Access Time - 80 - 100 - 120
toea | OE Access Time - 35 - 40 - 50
terz | CE to Outputin Low -Z 30 - 30 - 30 -
to.z | OE to Outputin L.ow -Z 0 - 0 - 0 -
twiz | Output Active frem End of Write 0 - 0 - 0 -
tcyz | Chip Disable to Output in High-Z 0 25 0 30 0 35
torz | OE Disable to Outiut in High-Z 0 25 0 30 0 35
twhz | Write Enable to Dutput in High-Z 0 25 0 30 0 35
tons | OF Output Disalle Setup Time 0 - 0 ~ 0 -
topy | OE Output Disal:le Hold Time 10 - 10 - 10 -
\ tacs 3 2 tup 0 - 0 - 0 -
tren | Read Command 0 - 0 - 0 -
twp | Write Pulse Widri 60 - 70 - a5 - ns
" twow | Write Command Hold Time 60 |10000| 70 [10000| 85 |10,000
! tewr | Write Command tc CE Lead Time 60 10,000 70 10,000 85 10,000
" tpsw | Data Setup Time f-om RIW 30 - 35 - 45 - 10
I tpsc | Data Setup Time from CE 30 - a5 - 45 - 10
tonw | Data Hold Time frem R/W - - - 10
tons | Data Hold Time frem CE - - - 10
tasc | Address Setup Tine - - - 11
tanc | Address Hold Tirne 20 - 25 - 30 - 1
tanc | RFSH Command Hold Time 15 - 15 - 15 -
trc Auto Refresh Cyc-lwa Time 130 - 160 - 190 -
trep | RFSH Delay Time from CE 40 - 50 - 60 -
teap | RFSH Pulse Width (Auto Refresh) 30 | 8000 | 30 | 8000 | 30 | 8000 12
tep | RFSH Precharge “ime 30 - 30 - 30 - 12
tras | RFSH Pulse Wit (Self Refresh) 8000 | - |8000| - |8000]| - 12
ters | CE Delay Time f-o'n RFSH (Self Refresh) | 160 - 190 - 225 - 12
ther | Refresh Period 15" 2 cycles, AD ~ A8) - 8 - 8 - 8 ms
tr i Transition Time (R se and Fall) 3 50 3 50 3 50 ns
tces | CE2 Low Setup_:fiane 5 - 5 - 5 - ns 14
tcey | CE2 Low Hold Time 5 - 5 - 5 - ns 14
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TC518128AP/ASP/AF/AFW-80/10/12
Static RAM TC518128APL/ASPL/AFL/AFWL/AFTL-80/10/12

Notes:
1) Stress greater than those listed under “Maximum Ratings” may cause permanent damage to the device.

2) Al voltages are referenced 1o GND.

3) Ippo and Ippr4 depend on the cycle time.

4) Ippo depends on the output loading. Specified values are obtained with the outputs open.

5) An initial pause of 100us wih high CET or low CE2 is required after power-up before proper device operation is achieved.
6) AC measurements assume ty = 5ns.

7) Timing reference levels

. _ 2.6V =
input Levels D V=28V INPUT 2.4V
V"_ = 0.6V o.6v 08¢
Input Reference Levels D Vi = 2.4V W
VlL =0.8V OuTPUT } DBY
OQutput Reference |evels D Vo =22V INPUT REFERENCE  OUTPUT REFERENCE
VoL = 0.8V LEVEL LEVEL

8) Measured with a load eqjuivalent to 2 TTL loads and 100pfF.

9) tonz, tonz, twihz define the time at which the output achieves the open circuit condition and is not referenced to output
voltage levels.

10) For write cycles, the input data is latched at the earlier of R/W or CE1 rising edge (CE2 falling edge). Therefore, the
input data must be valid curing the setup time (togyy O tpge) and hold time (tppyy or topo)-

11) All address inputs are latchad at the faling edge of CE1 (rising edge of CE2). Therefore, all the address inputs must be
valid during tagc and ta.qc .

12) The two refresh operations, auto refresh and self refresh, are defined by the RFSH pulse width under the condition
CEl = V|H or CE2 = V]L_

Auto refresh
Self refresh

The timing parameter typ,; must be met for proper device operation under the following conditions:
¢ after self refresh
e if RFSH = “L” after power-up
13) The timings, tce (Min.) and e (Max.) must be met for proper device operation.

ViH . ViH
[<3) ViL - - =) Vi — 1

ViK Vin
ce2 v'.f—_Zﬁ’\_ ce2 VlL—_#

14) The timings, togs (Min.) sind togy (Min.) must be met when using CE1 and CE2 as shown below.

1]

\"]
Vin ——— H— —
TV v, — N T oy = __)
Vi Vig .
ez o= Y 2y, T /
tas ten
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TC518128AP/ASP/AF/AFW-80/10/12
TC518128APL/ASPL/AFL/AFWL/AFTL-80/10/12 Static RAM

Timing Waveforms

Read Cycle

tac
tee

w=w_ _/ N a4 N
CE2 z::‘: \ ’Z‘ ?t 4

. e

Vin — b L d
G ViL — \-k /
_taes | o) — Rk
Vig — - L
Y Vig - _/ teea > tomz \_
’ o loen > + < oz
o D )
~ N —
¥O1~108 VoL — e ] o R L DATA-QUT P4
< > tep
ters > taz trro

-l A

RFSH Vie — / : :\ f *.\

pr—_ T

-

'[
g

“*x

t
AHC

s~ a5y 7 soress M

L] < ] tooH
Vin = F 1 A
WCH N
GE Vip — / < ot \_—_
Vin — \; twp > ;‘ =
ViL — X —*
tosw tonw
tose  [e—ot—p] |4 o ] ] touc
— §r X ¥
voi--v0o8 Vi " DATA-IN X
p .
RS PR LRHC £ ! tRFD

L B

FAA

rFA

RESH o _ SN /N

VA Hor L

Note: The device can be operatert by cycling CE1 (or CE2) only provided that CE2 {or CET) is connected to Vi (or Vi ).
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TC518128AP/ASP/AF/AFW-80/10/12
Static RAM TC518128APL/ASPL/AFL/AFWL/AFTL-80/10/12

Write Cycle 2 (OE Clocked)
w7 N N
CE2 ::f :_\ Z [ ’\_, /—
A0~ at6 ///////ﬁ' wooress M
% / N
tres twen < fow >
A a—— >
w7 Nl
N x::' : o= g:DATA-IN ’E :E
VO1~y08 4 onz <
L_qur Vor~. ’////////////////4 AL
Vo — o] |t K724 WWW e

RESH vy, — / LN A (

Write Cycle 3 (OE Fixed Low)

trC |

Vi —j_* « e » £
[<3) Vi — “x Z
Vi — b d
@ N\__f N\ t

wo-ss v N oo '
s LTI | twen S 2.
oy / N—

1psC

tosw ton toHe
Viy — P N
—n m {oatan [E 2
Vii — twiz K - P
/ Y, 7 %

VO1--108

:tnx RED
P, Fe— \
‘HorlL

Note: The device can be operated by v ling CET (or CE2) only provided that CE2 (or CET) is connected to Vi or Vi)
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TC518128AP/ASP/AF/AFW-80/10/12

TC518128APL/ASPL/AFL/AFWL/AFTL-80/10/12 Static RAM
Read Modify Write Cycle
. TrMw N
Vig — 7 g -:' 0 -z
TE v, / \., 1 \
) V|H - \ - ;7
CE2 ViL — \ Z \.
t |

Vin
A0~ AT6

S i

ADDRESS
V|H -— ¥
GE ViL — /
TRCS PN < towt >
Vin — F
RW v — _J \< 4:;4‘
Tosw | ltguwl
L tose —p—2HC
Vi — rd K K
N v = " - - { DATA-IN [) e
VO1~108 A | L _tow |tw..z
Vau—
L—our vg“ DATA - OUT
t taH S cec | tep
s N g l—|tRED
- F
"RH /! s AN
CE Only Refresh
¢ tac »|
V|H -— - t(E 2 I
EET V||_ — / \..‘ Z
Vig = \ B
CE2 y, \ % N

[

s~ v TN roonss |

.

700

.

!
I
. )
¥
X
ayY

toos D!
oE Vi —
ViL — / t N
—tac < -4 RCH >
Viy — - »
rRW Vi —_____/ \____

vo1~vos .
VoL —

OPEN

tep
ters tRHC, ) Iq—r
et DV y ) f
ViL — / \

Note : A9 ~ A16 = Vy or Vy_

Note: The device can be operated by cycling CE1 (or CE2) only provided that CE2 (or CE1} is conn

:H

ected to V|, (or Vi)
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TC518128AP/ASP/AF/AFW-80/10/12
Static RAM TC518128APL/ASPL/AFL/AFWL/AFTL-80/10/12

Auto Refresh

T ‘:'I _ B

@ <

@ e \ Y S
e o Y —
Note:ﬁ.\:\:\/,—;\mma—vmm ViL :HorL

w /] N

tRFD " 7 teas o Wrs ]
Vin_ -
RFSH Ne_tee | N
vlL-— - L ['(‘ |

Vou__
vOo1~v08 v OPEN

—

Note : OF, RW, A0 ~ A16 = Vjjor V. ;HO,L




