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OKI semiconductor
MSC2312A-XXYS9/KS9 T- 46-23-18

1,048,576 BY 9 BIT DYNAMIC RAM MODULE
0 K I SEMICONDUCTOR GROUF

GENERAL DESCRIPTION

The Oki MSC2312A-XX YS9/KS9'is a fully decoded, 1,048,576 words X @bit CMOS dynamic random
access memory composed of nine 1 Mb DRAMSs in SOJ (MSM511000AJS). The mounting of nine SOJs
together with nine 0.2 ¢ F decoupling capacitors on a 30 pin glass epoxy Single-in-Line Package pro-
vides any application where high density and large capacity of storage memory are required. The
electrical characteristics of the MSC2312A-XX YS9/KS9 are quite same as the original MSM511000A
JSzeach timing requirements are noncritical, and power supply tolerance is very wide.

FEATURES

® 1,048,576 word X 9 bit Organization ® Separate CAS Control for One Separate Pair

® Single +5V Supply {(10% Tolerance) of Data-In and Data-Out Linens

#® 30-Pin Socket Insertable Moduie ® Access Time;

® Refresh Period ... 8ms (512 cycles) 80ns max. (MSC2312A-8A/80 YS9/KSQ)

® All Inputs, Qutputs, Clocks 100ns max. (MSC2312A-1A/10 YS9/KS/9)
Fully TTL compatible ® | ow Power Dissipation;

® 3-States Qutputs 3713mW max. (MSC2312A-8A/80 YS9/KS9)

e Common CAS Control for Eight Common 3218mW max. (MSC2312A-1A/10 YS9/KS9)
Data-In and Data-Out Lines ® Operating Temperature ...0°C to 70°C
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® DYNAMIC RAM - MSC2312A-XXYS9/KS9m — (O K I SEMICONDUCTOR GROUP
PIN ASSIGNMENT

MSC2312AYS9

MSC2312AKS9

PIN No. PIN NAME PIN No. PIN NAME X PIN NAME

A4 WE
AS vSs
DQ7
AB NC
pQ8
Q9
RAS
CASS
09

Vee

QOO NON &WN -~

ABSOLUTE MAXIMUM RATINGS (See Note)

Rating Symbol Value

Voltage on any pin relative to Vgg VIN. VouT -1to+7

Voltage on Vo supply relative to Vgg Vce —1to+7

Operating temperature Topr Oto70

Storage temperature Tstg —55 10 150 °C

Power dissipation Pp 9 w

Short circuit output current 50 mA

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 alfect device reliability.
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0 K I SEMICONDUCTOR GROUP - ™DYNAMICRAM - MSC2312A-XXYS9/KS9 =

RECOMMENDED OPERATING CONDITIONS (Referenced to Vgs) T-46-23-18
Parameter Symbol Min, Tyo. Max. Unit tgmp:;::t?ge
vVee 45 50 5.5 v
Supply Voltage
vss o] 0 0 v
"ot High Vot 0°Cto +70°C
nput High Voltage,
all inputs ViH 24 — 6.5 v
Input Low Voltage,
allinputs Vi -1.0 — 08 v
DC CHARACTERISTICS

(Recommended operating conditions unless otherwise noted.)
MSC2312A- [MSC2312A- MSC2312A- | MSC2312A-

Parameter Sym 8AYS9/ KSO1AYS9/ KS9/80YS9/ KS9]10YS9/ KSg Unit
Min. | Max.| Min.|Max.| Min. | Max.| Min. |Max.

Operating Current®
Average power supply current Icc1| — | 675 | — 585 | — | 675| — | 585 | mA
(RAS, CAS cycling: trc = min.)
Standby Current* (I%:E, — | 18— 18|— | 18| — | 18| mA
Power supply current Toca
(RAS =CAS =V (305) — | 9|—]| 9|—1} 9|— | 9|mA

Refresh Current 1*

Average power supply current 'cca — 1675 | —|585{— | 675 | — | 5856 | mA
(RAS cycling, CAS = ViH: tgc =min.)

Refresh Current 2*

Average power supply current iccg| — | 676 | —585| — | 675 | — | 585 | mA
(CAS before RAS; tg=min)

Page Mode Current®

Average power supply current 'CC7 — | 495 | — | 495 | — | 540 | — | 485 | mA
(RAS = V), CAS cycling; tpg =min.}

input Leakage Current

input leakage current, any input
{0V < Vi < 5.5V. all other i) [-90| 90| -90| 90|-90 80| -90| 90 wA

pins not under test = OV)

Output Leakage Current
(Data out is disabled, Lo |-10| 10| -10| 10|-10| 10(-10| 10| pA
oV <VouT £5.5V)

Output Levels
Output high voltage VoH| 24 | — | 24— 24 | — 24| — \
(loH = —5mA)
Qutput low voltage Vor|— |04 | — 104} — | 04| — 0.4 v
(loL = 4.2mA)

Note*: Icc is dependent on output loading and cycle rates. Specitied values are obtained with the
output open.

323




4oE D EE b724240 0009678 008 EEOKIJ

a DYNAMIC RAM - MSC2312A-XXYS9/KS9 m

CAPACITANCE
(Ta =25°C,t =1 MH2)

T-46-23-18
0 K I SEMICONDUCTOR GROUP

Parameter

Symbol

Typ.

Input Capacitance (Ao ~ As)

CiNt

40

Input Capacitance (RAS, CAS, WE)

CiN2

40

Data Input/Output
Capacitance (DQ)

Cpa

Input Capacitance (CASS)

Cina

Input Capacitance (D9)

Cing

Output Capacitance (Q9)

Cout

Capacitance measured with Boonton Meter.
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= DYNAMIC RAM - MSC2312A-XXYS9/KSO m

0 K I SEMICONDUCTOR GROUP

AC CHARACTERISTICS

(Voo =5V £10%, Ta =0to +70°C) Note t,2,3
WISCZ312A | MSC2312A | MSC2312A | MSC2312A T-46-23-18
Parameter Symbol -BAYSH/KSS | -IAYSI/KS | -BOYSH/KSI | -10YSH/KSA unitl Note
MIN [ MAX | MIN | MAX | MIN | MAX | MIN | MAX
Refresh period ‘Rer | —| 8| —| 8|—| 8|—| 8 |ms
Random read or write cycle time trRc [180| — |190| — |[60] — |190| — |ns
Fast page mode cycle time tpe 55| — | 55| — | 80| — | 85| — |ns
Access time from RAS tRac | — |80 | — [100 | — | 80 | — | 100 |ns|4,56
Access time from CAS tcac| — (25 | — |30 |—|20|— | 25 |ns| 45
Access time from column address taa — |40 | — |80 | — | 40 | — | 50 ins| 46
Access time from CAS precharge tcPA | — |50 | — |50 | ~145 { — | 50 [ns| 4
?:%tsput low impedance time from toLz ol — ol — ol — ol — ng 4
Output buffer turn-off delay 'oFF | 0|20 | 0|20 | 0| 20 | 0| 20 |ns
Transition time tr 3| 50 3| 50 3| 50 3| 50 [ns| 3
RAS precharge time trRp | 70| — | 80| — | 70{ — | 80| — |ns
RAS pulse width 'RAS | 80 (10000|100 |10000| 80 {10000 100 |10000 |ns

RAS pulse width

t
(Fast page mode cycle only) RASP | 80 (100000( 100 {100000| 80 [100000| 100 |100000| ns

RAS hold time '‘ReH | 25| — | 30| — | 20| — [ 25| — |[ns
(%st,t %;egg ?rrl%?jél rr’?;/ecle only) ‘cp |10} — |10 — |10/ — |10} — |ns
CAS puise width tcas | 25 {10000 | 30 (10000{ 20 (10000 25 {10000|ns
CAS hold time tcsH |80} — j100| — [ 80| — [100] — |ns
RAS to CAS delay time 'ReD | 22| 85 (25| 70 | 25| 60 | 25{ 75 |ns| 5
RAS to column address delay time tRAD | 20| 40 | 20| 50 | 17| 40 | 20| 50 |ns| &
CAS to RAS precharge time tcrp | 10| — [ 10| — | 101 — | 10| — |ns
Row address set-up time tasr o — o — oy — o| — [ns|
Row address hold time ‘RAH | 15| — | 15| — [ 12| — [15]| — |ns
Column address set-up time tasc o — o[ — o] — 0| — [ns
Column address hold time tcaH | 15| — | 20| — |15 — | 20| — |ns
Column address hold time from RAS | tAR | 60| — | 75| — | 60| — | 75| — Ins
Column address to RAS lead time | 'RAL | 40| — | 50| — | 40| — | 50| — |ns
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= DYNAMIC RAM - MSC2312A-XX YS9/KS9 »

AC CHARACTERISTICS (CONT)

0 K I SEMICONDUCTOR GROUP

Parameter

Symbol

MSC23124
-BAYSO/KS9

MSC2312A
-1AYS9/KS9

MSC2312A
-80YS9/KS9

MSC2312A

-10YS9/KS9

MIN

MAX

MIN

MAX | MIN

MAX|MIN

MAX

T-46-23-18

Note

Read command set-up time

trcs

o

0

o]

0

Read command hold time

tRCH

0

0

0

0

Write command hold time from RAS

twer

60

75

60

75

Write command set-up time

twes

0

0

0

0

Wirite command hold time

tweH

15

20

15

20

Wirite command pulse width

twp

15

20

15

20

Data-in set-up time

tps

0

0

0

0

Data-in hold time

tDH

15

20

15

20

Data-in hold time from RAS

tDHR

60

75

60

75

Read command hold time
reference to RAS

tRRH

10

10

10

10

RAS to CAS set-up time
(CAS before RAS)

tcsr

10

10

10

RAS to CAS hold time
(CAS before RAS)

tcHR

30

30

30

CAS active delay from RAS
precharge

trpc

10

10

10

CAS precharge time

tcPN

10

10

i5

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

The AC characteristics assume atty = 5 ns.

ViH (min.) and Vy_ (max ) are reference levels for measuring of input signals. Also, transi-
tion times are measured between V4 and Vy_.

Measured with a load circuit equivalentto 2TTL + 100 pF.

Operation within the tgcp (max ) limit insures that tgac (max.) can be met. Ircp (max.)
is specilied as a reference point only: if tRcp is greater than the specified trep (max.)
limit, then access time is controlled exclusively by tCAC:

Operation within the trap (max.} limit insures that tgac (max.) can be met. tyap (max.)
is specified as a reference point only: if tRap is greater than the specified tRAD (max.)
limit, then access time is controlled exclusively by taa.

Either tRRH Or tRCH Must be satisfied for a read cycle.
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READ CYCLE

» DYNAMIC RAM - MSC2312A-XXYS9/KS9 =

0 K I SEMICONDUCTOR GROUP

T-46-23-18
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® DYNAMIC RAM - MSC2312A-XX YSO/KSQ = T-46-23-18
0 K I SEMICONDUCTOR GROUP

FAST PAGE MODE READ CYCLE
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= DYNAMIC RAM - MSC2312A-XX YS9/KS9 m
0 K I SEMICONDUCTOR GROUP

T-46-23-18

RAS ONLY REFRESH CYCLE
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OPEN
Q9 VoL -

Oon’t care

NOTE: WE = Don't care, A9 = Don't care

CAS BEFORE RAS AUTO REFRESH CYCLE

‘RC

tap

‘RAS
AAS YH— \
Vie - A

IRPC

tcen | tcsh 'cHR

CAS zm' 7 \ /
Casg 't - A

1oFF

oo VoH-TTT—
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N
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Dontcare

NOTE: WE = Don‘t care, AD ~ A9 =Don't care
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= DYNAMIC RAM - MSC2312A-XXYS9/KS9m- O K I SEMICONDUCTOR GROUP

HIDDEN REFRESH READ CYCLE T-46-23-18
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