OKI semiconductor
MSM511001A

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

GENERAL DESCRIPTION

The MSM511001A is a new generation dynamic RAM organized as 1,048,576 words x 1 bit. The
technology used to fabricate the MSM511001A is OKl's CMOS silicon gate process technology.
The device operates at a single +5V power supply. lts /O pins are TTL compatible.

FEATURES
« Silicon gate, triple polysilicon CMOS, + 1,048,576-word x 1-bit organization
1-transistor memory cell *» Nibble mode, read/write capability
» Single +5V power supply, +10% tolerance  « CAS before RAS refresh, Hidden refresh,
+ Input: TTL compatible, address input, RAS-only refresh capability
data input latch - Gated CAS

« Qutput: TTL compatible, tristate, nonlatch  « Built-in Ves generator circuit
« Refresh: 512 cycies/8 ms
« Common /O capability using Early Write

operation
Family Access Time | Cicle Time . Power Dissipation
{Max) (Min) Operating (Max) | Standby (Max)
MSM511001A-70 70ns 140ns 468mwW
MSM511001A-80 80ns 160ns 413mwW 5.5mwW
MSM511001A-10 100ns 190ns 358mwW
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PIN CONFIGURATION (TOP VIEW)

sMSM511001A=
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Pin Names Function

Ao to Ae Address Input

RAS Row Address Strobe
CAS Column Address Strobe
Dy Data Input

Dour Data Qutput

WE Write Enable

Vce Power Supply (+5V)
Vss Ground (0V)
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®MSM511001A=

ELECTRICAL CHARACTERISTICS
ABSOLUTE MAXIMUM RATINGS

Rating Symbol | Conditions Value Unit
Voltage on any pin relative to Vgg Vi Ta=25C |_10t04+7.0 v
Short circuit output current los Ta = 25°C 50 mA
Power dissipation Py Ta =25°C 1 w
Operating temperature Topr - 0to +70 °C
Storage temperature Tsig - -55to +150 °C

Nota:

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

- Value . Operating

Parameter Symbol | Conditions Min. | Typ. | Max. Unit Temperature
Supply voltage Vee - 4.5 50 | 55 | v
Vss - 0 Q 0 \

Input high voltage Vin _ 24 _ 65 vy | 9°Cto+70°C
Input low voltage N _ 1.0 _ 0.8 v
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= MSM511001An

DC CHARACTERISTICS
(Voo =5V £ 10%, Ta = 0 to +70°C)
MSM MSM MSM
Parameter Symbol Conditions 511001A-70 | 511001A-80 | S11001A10 | |\ o | o
Min.| Max.[ Min.| Max.| Min.| Max.

Output high voltage Vou | lon=-5.0mA 24 | Voo | 24| Voc| 24 | Veo| V -

Qutput low voltage Vo |loL=4.2mA 0 |04]|] 0 |04] O |04 \ -
OV Vi< 65V,

Input leakage current [ 1, |allotherpinsnot | -10 | 10 | 10| 10 [ 10| 10 | pA -
under test = OV

Output leakage current] 1o (?SZT\?ga(bssv 10l 10| -10]10|-10] 10| pA -

Average power supply RAS, CAS cyclin

current* (Operating) lec™ |y non min yeme — les | - | 75| - |65 | mA | -

Power supply log? %:%j’“ AL i S el N Ml I mA | -

current* (Standby) Dom:,j; wmos| - | 1 | 1 _ 19

Average power supply RAS cycling,

current* (RAS only lecs | CAS=Vi ~ |8 | -|75]| - |65 | mMA | ~

refresh) tpe=min

Average power supply —_

current” (CAS before | lcc® g—gg‘gf’g?‘?m - |8 | - |75 - |65 | MA | -

RAS refresh)

Average power suppl @=V'Lf

curren%’ (Ffilibble mggey) lec® | CAS cyciing - |70 - |60 - |8 | mA | -
tnc=min

* Note: Icc depends on output loading and cycle rates. Specified values are obtained

with the output open.
CAPACITANCE
(Ta=25°C, f =1 MHz)
Parameter Symbol | Conditions Value Unit
e
y Min. | Max.
Input capacitance (Ap to Ag,Din) Cini - - 6 pF
Input capacitance (RAS, EAT_S, —W_E) Cine — - 7 pF
Output capacitance (D our) Cout - - 7 pF
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s MSM511001A=

AC CHARACTERISTICS
{Vcc =5V £ 10%, Ta = 0 to +70°C ) Notes 1,2,3
MSM MSM MSM
11001A- 11001A- 11 -
Parameter Symbol 5 38 5 80 A 5 %"A Unit|Notes
Min. | Max. | Min. [ Max. | Min. | Max.
Refresh period t Rer - 8 - 8 - 8 ms -
Random read or write
. tre 140 - 160 - 190 - ns | -
cycle time
Read/write cycle time tawe 165 - 185 - 220 - ns -
Nibble mode cycle time tne 50 - 50 - 55 - ns -
Nibble mode read/write
: tnrwe | 75 - 75 - 85 - ns | -
cycle time
Access time from RAS thrac - 70 - 80 - 100 (ns |4,5.6
Access time from CAS tcac - 20 = 20 - 25 ns | 45
Access time from
taa — 35 - 40 - 50 ns 146

column address
Access time from CAS (Nibble mode)| tncac - 20 - 20 - 25 ns 4
Qutput low impedance

time from CAS tez ° B ° - 0 e
Qutput buffer turn-off delay time tore 0 20 0 20 4] 20 ns
Transition time tr 3 50 3 50 3 50 ns 3
RAS precharge time tpe 60 - 70 - 80 - ns | -
RAS pulse width tras 70 |10,000| 80 [10,000 | 100 |10,000|ns | —
RAS hold time tRsH 20 —~ 20 - 25 - ns | —
CAS pulse width tcas | 20 |10,000| 20 [10,000| 25 [10000]ns | -
CAS hold time tosH 70 - 80 - 100 - |ns
RAS to CAS delay time taco | 20 50 22 60 25 75 |ns | 5
RAS to column address
) trap 15 35 17 40 20 50 ns [

delay time
CAS to RAS precharge time tcap 10 — 10 - 10 - |ns | -
Row address set-up time tasm 0 - 0 - 0 - ns -
Row address hoid time trax 10 - 12 - i5 - ns -
Column address set-up time tasc 0 - 0 - 0 - ns -
Column address hold time tcan 15 - 15 - 20 - ns -
Column address hold time tam 55 B 60 _ 75 _ ns _
from RAS
Column address to RAS

. tRaL 35 - 40 - 50 - ns -
lead time
Read command set-up time thes 0 - o} - 0 - ns -
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=EMSM511001A=
AC CHARACTERISTICS (CONT.)

MSM MSM MSM
Parameter Symbol st 1;’81 A 51 gg 1A- 511 1081 A= | unit|Notes
Min. | Max.]| Min. | Max. | Min. | Max.
Read command hold time {RCH 0 - 0 - 0 - ns 8
Write command hold time
from FAS twer 55 - 60 - 75 - ns -
Write command set-up time twecs 0 - 0 - 0 - ns 7
Write command hold time tweH 15 - 15 - 20 - ns —
Write command pulse width twe 15 - 15 - 20 - ns -
Write command to RAS
\ead time tRwL 20 - 20 - 25 - ns -
Write command to CAS
lead time towtl 20 - 20 - 25 - ns -
Data-in set-up time tos 0 - 0 - 0 - ns -
Data-in hold time toH 15 - 15 - 20 - ns -
Data-in hold time from RAS {pHR 55 = 60 - 75 - ns -
CAS to WE delay time tcwp 20 - 20 — 25 - ns | 7
AAS to WE delay time tawo | 70 - 80 - 100 -~ | ns| 7
Column address to WE
delay time tawp 35 - 40 - 50 - ns 7
Read command hold time
reference to RAS trRH 0 B 10 B 10 T s
RAS to CAS set-up time
(GAS before FAS) tosr 10 - 10 - 10 - ns -
RAS to CAS hold time
(m before m) tcHr 30 - 30 - 30 - ns -
CAS active delay time from
RAS precharge trRec 10 - 10 - 10 - ns -
CAS precharge time
(Refresh counter test) tept 40 B 40 - 50 - ne -
CAS precharge time teen 10 - 10 - 15 - ns -
CAS pulse width (Nibble mode) | tncas | 20 - 20 - 25 - |ns| -
CAS precharge time
(Nibble mode) tnee | 20 - 20 - 20 ™
RAS holid time (Nibble mode) | tnmsn | 20 - 20 - 25 - |ns| -
CAS to WE delay time
(Nibble mode) tnown | 20 N IR
Write command to RAS
lead time (Nibble mode) tnawe | 20 - 20 - 2 } ns B
Write command to CAS
lead time (Nibble mode) tnow | 20 i - A L
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sMSM511001Am

Notes: 1.

An initial pause of 100 ps is required after power-up foliowed 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 {t7) = 5 ns.

. Vi1 {min.) and ViL (max.) are reference levels for measuring the timing of the input

signals. Transition times are measured between ViHand ViL.

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

. Operating withinthe trcp{max.) limitinsures thattrac(max.) canbe met. The spec.trco

{max.) is for reference only. If trcois greater than the specified treo (max.) limit, the
access time will controlled exclusively by tcac.

. Operatingwithin the trab (max.) limitinsures thattrac (max.) can be met. The spec.trap

(max.) is for reference only. If tRapis greater than the specified trRap (max.) limit, the
access time is controlled exclusively by taa.

. The specs twcs, tawo, tcwp, and tawpare not restrictive operating parameters. They

are included in the data sheet for reference only. If twcs > twes (min.) the cycle is an
Early Write cycle and data out remains in a high impedance state throughout the entire
cycle. iftcwp>towp (min.), tawp > tawn (min.) and tawp = tawo (min.) the cycle is a Read-
Write cycle and the data out contains data read from the selected cell. If neither of the
above sets of conditions is satisfied the condition of data out is indeterminate at access
time.

. Either the trrH or the trcH spec. must be satisfied for a proper read cycle.
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= MSM511001Aw
WRITE CYCLE (EARLY WRITE)
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sMSM511001A=

NIBBLE MODE READ CYCLE
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=MSM511001As
READ/WRITE CYCLE
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= MSM511001Am

NIBBLE MODE READ/WRITE CYCLE
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CAS BEFORE RAS AUTO-REFRESH CYCLE

s MSM511001A=
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s MSM511001A=

HIDDEN REFRESH READ CYCLE
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HIDDEN REFRESH WRITE CYCLE
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CAS BEFORE RAS REFRESH COUNTER TEST CYCLE
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