OKI Semiconductor
MSC23109C/CL-xxDS3

1,048,576-Word x 9-Bit DRAM MODULE : FAST PAGE MODE TYPE

DESCRIPTION

The OKI MSC23109C/CL-xxDS3 is a fully decoded 1,048,576-word x 9-bit CMOS Dynamic

Random Access Memory Module composed of two 4-Mb DRAMs (1M x 4) in SOJ packages and
one 1-MbDRAM (1M x 1) in an SOJ package mounted with three decoupling capacitors on a 30-

an SOJ package mounted with three decoupling capa
pin glass epoxy smgle—mhne package This module is genera]ly used for memory expansion in
parity applications such as workstations. The low-power version {CL) offers reduced power
consumption for mobile computing applications like laptops and palmtops.

* 1-Meg x 9-bit organization
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MSC23109C/CL-xxDS3 : Solder tab
* Single 5 V supply £10% tolerance
* Access times : 60, 70, 80 ns
¢ Input : TTL compatible
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* Refresh : 1024 cycles/16 ms (128 ms : L-version)
* CAS before RAS refresh, CAS before RAS hidden refresh, RAS-only refresh capability

s Fack Pacra Mada Ararnahilite

rast S apt ivabal Lapauaty

PRODUCT FAMILY
Eamily Access Time (Max.) | cycts Time Power Dissipation
irac $AA icac {Miin.} Cperating (Max.}| Standby (Max.)
MSC23109C/CL-60DS3 60ns | 30ns | 15ns 110ns 1485 mwW
MSC23109C/CL-70DS3 70ns | 35085 ; 20ns 130ns 1320 mw 16.5 miw/
3.3 mW (L-version)
M$G23109C/CL-80DS3 80ns | 40ns | 20ns 150 ns 1155 mW
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MSC23109C/CL-xxDS3 OKXKI Semiconductor

PIN CONFIGURATION
MSC23109C/CL-xxDS3
089:02 | 5.28 Max.
3.38 Typ 82.14 Typ. TV_
f
0318 I
1651102 o1 [T [T I
Tvn. | _ _._J_\ . A
10.16 Slgsp 1 ponnannnnnnn nononononnnnm30 2.54 Min.
2,03 Typ. | [5.59 Typ. |
254101 | 1.78 Typ.
7366 127 230
*1 The common size difference of the beard width 12.5 mm of its height is
specified as 0.2. The value above 12.5 mm is specified as 0.5.
Pin No. Pin Name Pin No. Fin Name Pin No. Pin Name
1 Vee 11 A 21 WE
2 CAS 12 AS 22 Vss
3 DQO 13 DQ3 23 D06
4 A0 14 A6 24 NC
5 Al 15 A7 25 DQ7
6 (14]] 16 DQ4 26 Q8
7 A2 17 AB 27 RAS
8 A3 18 A9 28 CASE
8 Vss i9 NC 29 D8
10 DQ2 20 DQ5 30 Ve
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OKI Semiconductor

MSC23109C/CL-xxDS3

BLOCK DIAGRAM
AQ - A9 A0-A9 DQ |—DQO
RAS RAS DO |—DO1
CAS TAS D00 }—DQ2
Wt WE DQ —DQ3
OF +—
U
YO0 Vgs
o AO-A9 DO {—DO4
S Do - D05
CAS D0 D08
WE oG — DG7
OF
VCC Vss 1
| 1
] ]
AQ - A
i RAS
CASE CAS D —D8
WE 0r—as
Vg Vss
|
Vss 3 3
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MSC23109C/CL-xxDS3 OKI Semiconductor

ELECTRICAL CHARACTERISTICS

Absolute Maximum Ratings

- Parameter Symbol Rating Unit
Voltage ont Any Pin Relative to Vs Vin, Vour -10t07.0 v
Voitage Vce Supply Relative to Vss Vee -1.0t0 7.0 v
Shert Circuit Qutput Current ios 50 mA
Power Dissipation Po 3 w
Operating Temperature Tcpf Ot 70 °c
Storage Temperature Tsig —40to 125 °G

Note: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are

LIVALDVE AL IING e a

exceeded. Functional operation should be restricted to the conditions as detailed in the

npﬁrahnnnl sections of this data she
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of this data sheet. Exposure to absolute maximum rating conditions
for extended periods may affect device reliability.

Recommended Operating Conditions

{Ta = 0°C to 70°C})

Parameter Symbol Min. Typ. Max Unit
Voo 45 5.0 55 v
Dnwinr Qunn}u \"’AI.AAA
A [543 Vilayoc Vss 0 O 0 V
input High Vattage Vin 24 — 6.5 v
input Low Voltage Vi -1.0 — 08 v
Capacitance (Ta=25°C, 1= 1 MH2)
Parameter Symbol Typ. Max. Unit
Input Capacitance (AQ - AQ) Cint - 24 pF
input Capacitance (RAS, CAS, WE) Cin2 — 26 pF
I/0 Capacitance (DQO - DQ7) Coa —_ 13 pF
Input Capacitance (CASS) Cing — 1 pF
Input Capacitance (D8) Cina — 11 BE
Ouiput Capaciiance ((18) Cour —_ 12 pF
Note: Capacit measured with Boonton Meter
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OKI Semiconductor

MSC23109C/CL-xxDS3

DC Characteristics

(Vgg = 5 V £10%, Ta = 0°C to 70°C)

IMSC23109C/CL{MSC23109C/CL{MSC23109C/CL
Parameter Symbol Condition -60DS3 -70DS3 -80DS3 Unit |\Note
Min. | Max. | Min. | Max, | Min, | Max.
0VEVic65YV,
input Leakage Current i | Al other pins not | -30 30 -30 | 30 il 30 | pA
under test =0
Druer digable
Output Leakage Current | hg |0 T -10 10 | <10 | 10 10! 10 | pA
] 3 0V<sVos55V
Output High Voltage Vou | lon=-50mA 24 Ve 24 Vige 24 Vee v
Output Low Voitage VoL | foL = 4.2 mA H 04 0 04 0 04 v
Average Power .
Supply Current ooy | T RS eycling, |\ oo | — | aa0 | — | 210 | ma|1.2
(Operating) RC = Wi,
Drssne Consle RAS, CAS = Vi —_ 6 — 6 —_ 6 mA| 1
Power Supply ——
Current (Standby} locz | RRS, CAS - 3 — 3 - 3 mAj 1
2Vec-0.2V —_ 600 — 600 — 600 | pA | 1,5
Average Power RAS cycling,
Supply Current lees | CAS = Vin, — | 270 | — | 240 | ~ | 210 | mA 1,2
(RAS-only Refresh) tac = Min. 3
Average Power RAS cycling,
Supply Current lcce | CAS before RAS, - | 270 | — [ 240 | — | 210 | mA |t 2
(CAS before RAS Refresh) tre = Min.
Average Power BAS =V,
Supply Gurrent lgc7 | CAS eycling, — 225 — 195 — 165 | mA (1,3
(Fast Page Mode) tg=Min. |
Average Power tac =125 s,
1,2
Supply Current lec1o | CAS before — | %00 | — |90 | — | 900 |pAj, .
(Battery Backup) RAS cycling e

A A dvrn anr by mlmanend manmn s Tnmm 2ol 2l DDA _XT
- AUULIEDSY Lall VT Llaligtld Onie O 1685 WILILE DNAOD= V-

. Vee-02VEVi<65V,-1.0V V) <02 V.

. L-version.

. Specified values are obtained with the output open..

1
2
3. Address can be changed once or less white CAS=Vy.
4
5
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MSC23109C/CL-xxDS3

OKI Semiconductor

AC Characteristics (1/2) (Voe =5V £10%, Ta=0°C 10 70°C) Note 1,2,3
MSC23109C/CL|MSC23109C/CL|MSC23108C/CL
Parameter Symbol -60DS3 -70DS3 -80DS3 Unit| Note
Min. | Max, | Min, | Max. | Min. | Max.

Random Read or Write Cycle Time tac | 120 — 130 — 150 — ns

Fast Page Mode Cvcle Time teg 40 —_— 45 - 50 — ns

Access Time from RAS taac | — 60 — 70 — 80 | ns [4,5.6

Access Time from CAS teac | — 15 — 20 — 20 | ns| 45

Access Time from Column Address t — 30 — 35 — 40 ns | 4.6

Access Time from CAS Precharge fepa | — 35 -— 40 — 45 | ns| 4

Output Low impedance Time from CAS icLz 0 — 0 — 0 — ns 4

Qutput Buffer Turn-off Delay Time torF 0 15 0 20 0 20 ns 7

Transition Time ir 3 50 3 50 3 50 ns 3

Refresh Period tRer | — 16 — 16 — 16 ms

Retresh Period (L-version) tReF — 128 —_— 128 — 128 | ms

RAS Precharge Time tRp 50 — 50 — 60 — ns

RAS Pulse Width thas | S0 | 10K | 70 | 10K | 80 | 10K | ns

RAS Puise Width (Fast Page Mode) frasp | 60 | 100K | 70 | 100K ! 80 | 100K | ns

RAS Hold Time tasu | 15 — 20 — 20 — ns

TAS Precharge Time tcp 10 — 10 - 10 — ns

TAS Pulse Width foas | 15 10K 20 10K 20 10K | ns

TAS Hold Time tesH 60 — 70 —_ 80 — ns

TAS to RAS Precharge Time tcap | 5 — 5 — 5 — | ns

RAS 1o CAS Deiay Time trep | 20 45 20 50 20 60 | ns| 5

RAS to Column Address Delay Time traD 15 30 15 35 15 40 ns 6

Row Address Sst-up Time tasn 0 -— G - 0 — ns
Address Hold Time thaw ¢ 10 - 10 — 10 — ns

Ce'umn Address Set-up Tima a3 it — G — (1 —_ ns

Column Address Hold Time tcan 15 — 15 - 15 - ns

Column Address Hold Time from RAS tg | 50 | — 5 | — | &0 - | s

Column Address to RAS Lead Time taar | 30 — 5 —_ 40 — | ns

o
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OKI Semiconductor

MSC23109C/CL-xxDS3

AC Characteristics (2/2)

‘.’., =8V £10%, Ta=0°C 15 70°C) Note 1,23
MSC23108C/CL{MSC23109C/CL|MSC23100C/CL
Parameter Symbol -80DS3 -70DS3 -80DS3 Unit | Note
Min, | Max. | Min. | Max. | Min. | Max.
Read Command Set-up Time tres 0 — 0 — 0 —_ ns
Read Command Hold Time tRCH 0 — 0 —_ 0 — ns 8
Read Command Hold Time referenced to RAS | trpu 0 — 0 — 0 — | ns 8
Write Comimand Set-up Time wes it wan 0 — 0 — ns
Write Command Hold Time twew | 10 _ 15 — 15 — Ims
Write Command Hold Time from RAS twer | 50 — 55 -_ 60 — | ns
Write Command Pulse Width twp 10 — 15 - 15 —_ ns
Write Command to RAS Lead Time tawL | 15 — | 20 — 20 — | ns
Write Command o0 CAS Lead Time tow | 15 — 20 — 20 — | ns
Data-in Set-up Time tps 0 — 1] — 0 — ns
Data-in Hoid Time h | 158 | — | 151 — | 15|~ |ns
Data-in Hold Time from RAS twn | 50 — 55 — 60 — | ns
TAS Active Delay Time from RAS Precharge| trpc | 10 — 10 — 10 — | ns
RAS 10 TAS Set-up Time (CAS before RAS) tesr | 10 - 10| — 0 | — ! ns
RAS to TAS Hold Time (CAS before RAS) | tenm 30 | — |3 | ~ ] 8] —|ns
CAS Precharge Time (Refresh Counter Test) | tepr | 40 —_ 40 _ 40 T hs
WE to RAS Precharge Time (CAS before FAS) twep | 10 | — | 10 | — [ 10 | — | ns
WE Hold Time from RAS (CAS hefore RASY tyey | 10 — 10 — 10 — | ns
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MSC23108C/CL-xxDS3

OKI Semiconductor

Notes:

1.

[

A start-up delay of 200 ps is required after power-up followed by a minimum o _f
eight initialization cycles (RAS-only refresh or CAS before RAS refresh) befor
proper device operation is achieved.

When using the internal refresh counter, a minimum of eight CAS before RAS
initialization cvclec is rmnln:d_

AC mesurement assume T =

W

ns.

reference levels for measuring input timing signals.
ured between Viu and Vi

vl ¥ iH aqal ¥ji.

V[H(Mm)an VL (Max.} ar

Transiti

ara ma
{ransition times ar

a
= Iica

Measured with a load circuit equivalent to 2 TTL loads and 100 pF.
Operation within the tRCD (Max.) limit ensures that tg s (Max.} can be met. tgcp
{Max.} is specified as areference point only. I ipcpis greater than the specified trcp

{(Max.) limit, access time is controlled by tcac.

Orperation within the tg 2 5 (Max.) limit ensures that to 2 Max.) can be met. tRAD

« AP latalil Wy ailalail LR T Ve, Baadilin CIiSnei o Lilan i AVITA N, L
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(Max.) is specified as a reference point only. If tg op is greater than the specified trap
(Max.) limit, access time is controlled by taA.

torr (Max.) defines the time at which the output achieves an open circuit condition

and is not referenced to cutvut voltace levels
BLLMA AT AR lﬁl‘-lcll\-c“ Lo v uul.yu.l V\ll‘-ﬂs: AC VLID.

. tRcH or tgry must be satisfied for a read cycle.

See ADDENDUM B for AC Timing Waveforms



