OKXKI semiconductor
MSM511002A

1,048,576-WORD x 1-BIT DYNAMIC RAM

GENERAL DESCRIPTION

The MSM511002A is a new generation dynamic RAM organized as 1,048,576 words x 1 bit. The
technology used to fabricate the MSM511002A is OKI's CMOS silicon gate process technology.
The device operates at a single +5V power supply. Its IO pins are TTL compatible.

FEATURES
+ Silicon gate, triple polysilicon CMOS, + 1,048,576 words x 1 bit organization
1-transistor memory cell - Static column mode, read/write capability
* Single +5V power supply, £10% tolerance - TS before RAS refresh, Hidden refresh,
« Input: TTL compatible, address input, RAS-only refresh capability
data input latch * Built-in V, generator circuit

» Output: TTL compatible, tristate, nonlatch
» Refresh: 512 cycles/8 ms
+ Common /O capability using Early Write

operation
Family Access Time | Cycle Time . Power Dissipation
(Max.) (Min.) Operating (Max.) | Standby (Max.)
MSM511002A-70 70ns 140ns 468mwW
MSM511002A-80 80ns 160ns 413mW 5.5mwW
MSM511002A-10 100ns 190ns 358mwW
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PIN CONFIGURATION (TOP VIEW)
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Pin Names Function
Ao to Ag Address Input
RAS Row Address Strobe
cs Chip Select Input
Din Data Input
Dout Data Qutput
WE Write Enable
Vee Power Supply (+5V)
Vss Ground (0V)
NC No Connection
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ELECTRICAL CHARACTERISTICS
ABSOLUTE MAXIMUM RATINGS

SM511002A»

Rating Symbol Conditions Value Unit
Voltage on any pin relative 1o Vss Vy Ta=25°C | -1.0t047.0 \
Short circuit output current los Ta = 25°C 50 mA
Power dissipation Py Ta=25°C 1 W
Operating temperature Topr - O0to +70 °C
Storage temperature Tsig - ~55 to +150 °C

Note:

Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are exceeded.

Functional operation should be restricted to the conditions as detailed in the operational
sections of this data sheet. Exposure to absolute maximum rating conditions for extended
periods may affect device reliability.

RECOMMENDED OPERATING CONDITIONS

(Ta=0 ~ 70°C)
Value O
" Unit perating
Parameter Symbol | Conditions |- Typ. | Max. un Temperature
Supply voltage Veo - 45 30 | 85 1V
Vs - 0 0 0o |v
Input high voltage Vig - 2.4 - 65 | v | 0G0
Input low voltage Vi - -1.0 - 0.8 v
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DC CHARACTERISTICS
(Voe= 5V £ 10%, Ta = 010 +70°C)
MSM MSM MSM
Parameter Symbol Conditions 511002470 | 51100240 | 511002410 | )iy | Notes
Min.| Max| Min.| Max.] Min.| Max.
Output high voltage Vor | lou=-5.0mA 24 | Voo | 24| Ve 24 | Vo | V -
Output low voltage Voo |loL=4.2mA 0 |04| 0 [04] 0 |04 A -
oV Vi £ 65V;
Input leakage current Iy all other pinsnot | -10 | 16 | 10| 10 [ -10 ] 10 | pA -
under test = OV
Output leakage current | Dour disable 10l 10| 10| 10| -10] 10 A -
0 | ove vOog 55V - L
Average power supply AAS. CS cyclin
current* (Operating) fect trc= min yeing, - | 85 - | 75| - | 65 mA -
Power supply loo2 (F%S\:,V o [T - 2 - 2 - 2 mA
. =Vin -
current” (Standby) Dour=Hz | MOs| - 1 — 1 - 1
BAS cycling,
Average power supply lona | fan _
current* (RAS-only refresh)|  C CS=Vm - |8 | - |75 | - |65 | mA
trc=Min
Average power supply .
current* (CS before Icce | BAS cycling, — 18| = |75 = |ss | mA -
RAS retrash) CS before RAS
Average power supply RAS-=v,
current* lcc9 | CS cycling - |7 | -]160]| - |55 | mMA -
(Static column mode) tsc =min

* 1. depends on output loading and cycle rates. Specified values are obtained with the
output open.

CAPACITANCE
(Ta=25°C, f=1 MHz)
Value
Parameter Symbol | Conditions . 4 Unit

Min. | Max.

Input capacitance (Ao to Ag,Din) Cin - - 6 pF

Input capacitance (RAS, CS, WE) Cine - - 7 pF

Output capacitance (D oyr) Cout - - 7 pF
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AC CHARACTERISTICS
(Vcc= 5V + 10%, Ta=0to +70°C) Notes 1,2,3
MSM MSM MSM
511002A- 511002A- 511002A-
Parameter [Symbol 70 80 10 Unit|Notes
Min. | Max. | Min. { Max. | Min. { Max.
Refresh period t Rer - 8 - 8 — 8 ms -
R d it
andom read or write tee 140 _ 160 _ 190 _ ns _
cycle time
Read/write cycle time trwe 165 — 185 — 220 - ns —
Stati | d
atic <':o umn mode tee 45 _ 50 _ 55 B ns _
cycle time
i I
Static column mode e 70 _ 80 _ 100 _ ns _
read/write cycle time
Access time from RAS trac - 70 - 80 — 100 |[ns |4,56
Access time from CS teac - 20 - 20 - 25 |ns | 45
A ime f
ccess time from tan 3 35 B 40 _ 50 ns |467
column address
Access time from last write talw - 65 - 75 - 95 [ns | 47
Output fow impedance
uP == ° teiz 0 - 0 - Q - ns 4
time from CS
Dat tput hold time
ata output hold tim Laon 5 _ 5 B 5 N ns _
reterence to column address
Data output enable time
ata outpu e_i im tow - 30 - 30 - 30 ns -
reference to WE
Output buffer turn-off delay time tore 0 20 0 20 0 20 ns -
Transition time ty 3 50 3 50 3 50 ns 3 .
RAS precharge time tre 60 - 70 - 80 — ns -
RAS pulse width tras 70 10,000 | 80 [10,000| 100 [10,000 |ns -
RAS put idth (Stati
pulse width (Static thasc 70 [100,000| 80 [100,000| 100 [100,000(ns -
column mode)
RAS hold time tasH 20 - 20 - 25 - ns -
C8 precharge time tep 10 - 10 - 10 - ns ~
TS pulse width tes 20 |10,000| 20 |10,000| 25 [10,000(ns | —
CS pulse width (Stati
S pulse widih (Static tese 20 [100,000] 20 (100,000{ 25 |[100,000(ns -
column mode)
CS hold time tesH 70 - 80 - 100 - ns -
RAS to CS delay time taco 20 50 22 60 25 75 |ns | 5
RAS to column address delay time | tgap 15 35 17 40 20 50 ns 6
CS to AAS precharge time t crp 10 — 10 — 10 = ns —
Row address set-up time T AsR 0 - 0 - 0 = ns -
Row address hold time t ran 10 - 12 -~ 15 - ns ~
Column address set-up time t asc 0 — 0 - 4] - ns -
Column address hold time t can 15 — 15 - 20 ~ ns —
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AC CHARACTERISTICS (CONT.)

MSM MSM MSM
11002A- 11002A- 11002A- R
Parameter Symbol 5 1302 5 1302A 5 1202 Unit|Notes
Min. | Max.| Min. | Max.| Min. | Max.

Column address to RAS
lead time tRAL 35 hd 40 - 50 — ns —
Column address hold time
reference to RAS tawr 55 - 60 - 75 - ns | -
(WRITE CYCLE)
Column address hold time t 85 o5 115
reference to RAS AR - - - ns B
Column address hold time

_ tan 10 - 10 - 10 - ns -
reference to RAS precharge

n -

Column addrESf old time taraw| €5 _ 75 _ 95 B ns B
reference to WE
Last write to column twan| 20 30 20 35 25 45 ns 2
address delay time
Read command set-up time | pcs 0 - 0 - o} - ns | -
Read comma_E hold time trions 0 _ 0 _ 0 _ ns 9
reference 1o CS
Write command hold time twen | 55 _ 60 _ 75 _ ns | —
from RAS
Write command set-up time | twcs 0 - 0 - 0 - ns 8
Write command pulse width | tywp 15 - 15 - 20 - ns | —
Write invalid time twi 10 - 10 - 10 - ns | —
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AC CHARACTERISTICS (CONT.)

MSM MSM MSM
511002A- 511002A- 511002A- R
Parameter Symbol 70 80 10 Unit|Notes
Min. | Max.| Min. | Max.| Min. | Max.
Write command hold time
) t wen 15 - 15 - 20 - ns -
(Dout disable)
Data-in hold time from RAS tonr 55 - 60 - 75 - ns -
Data output hold time ¢ 0 0 o ns
reference to WE WOH
Write command to RAS
) tRwL 20 - 20 — 25 - ns -
lead time
Writ dto CS
ri e‘comman 0 - 20 B 20 _ 25 _ ns B
lead time
Data-in set-up time tos 0 — 0 - 0 - ns -
Data-in hold time tou 15 - 15 - 20 - ns -
CS to WE delay time towo | 20 - 20 - 25 - ns| 8
RAS to WE delay time tawn | 70 - 80 - 100 - |Ins| 8
Column address to WE
. tawn 35 - 40 - 50 - ns 8
delay time
RAS 10 second WE delay time | trswp| 80 - 95 - 115 - ns | -
Read command hold time
—_— tRAH 0 - 10 - 10 - ns g
reference to RAS
RAS to CS set-up time
e setup tesn | 10 | - 10 | - 10| - |ns| -
(CS before RAS)
RAS to CS hold time
— — terr 30 - 30 - 30 - ns -
(CS before RAS)
CS active delay time from
— v trec 10 - 10 - 10 - ns -
RAS precharge
CS precharge time
precharg teer | 40 | - |40 | = | s0 | = |ns| -
(Refresh counter test)
CS precharge time teen 10 — 10 - 15 - ns -
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Notes: 1.

182

. Operating within the t

. Operating within the t

. Thespecst

. Either the t__ or the t

An initial pause of 100 us is required after power-up followed by a minimum of
any 8 RAS cycles (example: RAS-only Refresh) before proper device operation
is achieved.

. The AC measurements assume the transition time (t; ) = 5 ns.

VvV, (min.)and V, (max.) are reference levels for measuring the timing of the input
signals. Transition times are measured between V and V, .

. Measured using an equivalent load circuit of 2 TTL loads and 100pF.

aco (max.) limit insures that t_, . (max.) can be met. The
spec.t, . (max.)isforreference only. It is greater thanthe specifiedt, . (max.)
limit, the access time is controlled exclusively by t_,..

RCD(

. Operating within the t_,, (max.) limit insures that t_,. (max.) can be met. The

spec.t.,,(max.})is for reterence only. Ift_, is greater than the specitied t,,  (max.)
limit, the access time is controlled exclusively by t,,

Lwap (Max.) limit insures that t, ,, (max.) can be met. The
spect . (max.)isforreferenceonly.lft . is greater thanthe specifiedt max.)
limit, the access time is controlied exclusively by t,,

LWAD (

wos  town + tawn @Nd ,, are not restrictive operating parameters. They
are included in the data sheet for reference only. Ift, >t .. (min.) the cycle is
an Early Write cycle and data out remains in a high impedance state throughout
the entire cycle. Ift, >t . (min)andt, 2t (min)andt,, 2t (min)the
cycleis aRead- Wnte cycle andthe data out contains data read from vﬁe selected
cell. If neither of the above sets of conditions is satisfied, the condition of data
out is indeterminate at access time.

«cn SPec. must be satisfied for a proper read cycle.
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READ CYCLE
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READ/WRITE CYCLE
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STATIC COLUMN MODE WRITE CYCLE (EARLY TIME)
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STATIC COLUMN MODE READ/WRITE CYCLE
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RAS-ONLY REFRESH CYCLE

sMSM511002A=

—— VIH-
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CS BEFORE RAS AUTO-REFRESH CYCLE

Note: WE = Don't care, Ay~Aq = Don't care
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HIDDEN REFRESH READ CYCLE
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CS BEFORE RAS REFRESH COUNTER TEST
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