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MSC23432A-xxBS8/DS8

4,194,304-Word x 32-Bit DRAM MODULE : FAST PAGE MODE TYPE

DESCRIPTION

The OKI MSC23432A-xxBS8/D5S8 is a fully decoded 4,194,304-word x 32-bit CMOS Dynamic
mo

4
Random Access Memory Module composed of eight 16-Mb DRAMs (4M x 4) in SOJ packages
mounted with eight decoupling capacitors on a 72-pin glass epoxy single-inline package. This
module is generally used for non-parity memory expansion applications such as fax machines,

printers and personal computers.

FEATURES

* 4-Meg x 32-bit organization
* 72-Pin Socket Insertable Module

e Y e . TR
MSC23432A-xxBS8 : Gold tab

MSC23432A-xxDS8 : Solder tab
* Single 5 V supply +10% tolerance
* Access times : 60, 70, 80 ns
* Input : TTL compatible
* Output : TTL compatible, 3-state
* Refresh : 2048 cycles/32 ms
» CAS before RAS rnfrneh’ TAG before RAG
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= Muiti-bit test mode capability

* Fast Page Mode capability

en refresh, RAS-only refresh capability

PRODUCT FAMILY
—— Access Time (Max.) | ayele Time | Power Dissipation
_ trac | taa | tecac (Min.)  |Operating (Max.)| Standby {Max.)
MSG23432A-60B58/DS8 60ns | 30ns | 15ms 110 ns 5280 mW 44 mW
e m
MS5C234324-70B58/D58 70ns | 35ns | 20ns 130 ns 4840 mW MOS level
MSC23432A-80BS8/DS8 80ns | 40ns | 20ms | 150 s 4400 mW (MOS level)
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MSC23432A-xxBS8/DS8 “OKI Semiconductor

PIN CONFIGURATION
MSC23432A-xxBS8/DS8
107.95 0.2 5.28 Max.
. 101.19 Typ. ] T-—
S L
53.18 F 1T irr1iririri1Ms @
e L L L
. = |
i LU EO0GRA

*1 The common size difference of the board 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. |Pin Name| | Pin No. [Pin Name]| | Pin No. [Pin Name[| Pin No. [Pin Name
1 Vs 16 A4 3 AB 46 NC 61 DQi3
2 DQO 17 A5 32 A9 47 WE 62 DO30
3 DQ16 18 A6 33 NC 48 NC 63 DQ14
4 DQ1 19 A10 4 FAS2 49 D08 64 DQ31
5 DQ17 20 DQ4 as NC 50 0024 85 DQ15
6 DQ2 21 D020 6 NC DQY 66 NC
7 0ota 22 D5 a7 NC 52 0025 67 PDY
8 DQ3 23 0021 38 | NC 53 DQ10 68 PD2
9 D019 24 D05 s Vss 54 D026 69 PD3
10 Ve 25 D022 40 TASO 55 pan 70 PD4
11 NC 26 DoO7 41 [¥.13) 56 Do27 ral NC
12 AQ 27 D023 42 TAS3 57 DQ12 72 Vs
13 Al 28 A7 43 CAST 58 DQ28
i4 A2 29 NC 44 RASO 59 Ve
15 A3 30 Vee 45 NC 60 DQ29

Presence Detect Pins

Pin No. PinNamo | eemes | romsaross | somesioss
: 67 PDi Vss Vss Vg
68 PD2 NC NC NG
85 PD3 , NC Vss NG
70 PD4 NC NC Vss
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OKIX Semiconductor MSC23432A-xxBS8/DS8
BLOCK DIAGRAM
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ELECTRICAL CHARACTERISTICS

Absolute Maximum Ratings

Parameter Symbol Rating Unit

Voitage on Any Pin Reiative to Vgs | VN, Vour -10107.0 v
Voltage Vec Supply Relative 10 Vss Veeo -10t07.0 v
Short Circuit Ouipui Current los 50 mA
Power Dissipation Pp 8 w
Operating Temperature Topr 01070 °C
Storage Temperature Tt -40 10 125 °C

Note: Perma

i i IRATTRA DA TINIAG -
nt device damage may occur if ABSOLUTE MAXIMUM RATINGS are

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

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

Recommended Operating Conditions (Ta=0°C 10 70°0)
Parameter Symbol Min. Typ. Max. Unit
T Vee 45 5.0 55 v o
Power Suppiy Voitage Ves 0 0 v
input High Voitage Vin 24 — 6.5 v
Input Low Voltage Vi -1.0 - 0.8 v
Capacitance (Ta = 25°C, f = 1 MHz)
Parameter Symbol Tvp. Max, Unit
input Capacitance {(AG - A10) Cint — 57 pF
input Capacitance (WE) Cinz —_ 65 pF
Input Capacitance {RASD, RASZ) Cina — 35 pF
Input Capacitance (TASO - CAS3) Cina — 20 pF
I/Q Capacitance (DQ0 - DQ3Y) Coo — i6 pF

Note: Capacitance measured with Boonton Meter.
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OKI Semiconductor MSC23432A-xxBS8/DS8
DC Characteristics (Vge = 5 V £10%, Ta = 0°C to 70°C)
MSC23432A | MSC23432A | MSC23432A
Parameter Symbol| Condition -60BS8/DS8 | -70BS8/DSS | -80BS8/DSS | Unit |Note
Min. | Max. | Min. | Max. | Min. | Max.
OVsVig65YVY,
input Leakage Ciirrent iL1 | Ali oiher pins not -80 80 -B80 B0 -80 B0 pA
under test=0Q V
N sisnabhla
Output Leakage Current| ko | (o' ooy | <10 | 10| <10 | 10 | <10 | 10 | pA
Qutput High Voltage Vou | low = =5.0 mA 24 Ve 24 | Veeo 24 Vee v
Output Low Voltage VoL [lop =42 mA 0 04 0 04 0 04 v
Average Power .
Supply Gurrent ey | o CASeyeling. || ool ago | — | soo | malt2
{Operating) R = Min.
Power Supply ' %.g? ViH — 16| — | 16 — | 16 | mAl 1
6c2 .
Current (Standby) >Veg =02V — 8 — 8 — 8 mA| 1
Average Power RAS cycling,
Supply Gurrent lccs | CAS = Vi, - 960 — 880 —_ 800 | mA|1,2
(RAS-only Refresh) tec = Min, '
Average Power RAS cycling,
Supply Current lecs | TAS hefore RAS, — Q80 — | 88n — 800 | malt 2
(CAS before RAS Refresh) tpc = Min.
Average Power RAS =V,
Supply Current lecz | CAS cycling, - 880 | — 800 | — | 720 | mA{1,3
(Fast Page Mode) tpe = Min,
Notes: 1. Specified values are obtained with the output open
2. Addrocc can be changed once or less while BAS=Y,,;,
3. Address

an be cnangea once or iess whiie LAb“ ]H
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AC Characteristics (1/2) (Vg = 5Y £10%, Ta = 0°C1070°C)  Note 1,2,3,9,10

.l'.l.sﬁﬂ'.ll'lﬂl ll'llsl\ﬂa_‘;sﬂl I'l.sczmz'é‘
Parameter Symbol| -60BSB/DSB | -70BSB8/DS8 | -80BS8/DSE |Unit| Note
Min, | Max, | Min, | Max. | Min. | Max.
Random Read or Write Cycle Time the | 110 —_ 130 — 150 — ns
Fast Page Mode Cycle Time tog 40 — 45 — 50 — ns
Access Time from RAS taac | — 60 — 70 — 0 ns (4,5 6
Access Time from CAS teag | — 15 —_ 20 —_ 20 | ns | 4,5
Access Time from Column Address taa _ 30 —_ 35 - 40 ns | 4,6
Access Time from CAS Precharge teea | — 35 — 40 — 45 ns 4
Gutput Low impedance Time from CAS toLz 0 — 0 — 0 = 5! 4
Qutput Bufter Turn-off Delay Time - tors 0 15 Q 20 ; 0 20 ns 7
Transition Time {7 3 50 3 50 3 50 ns 3
Retresh Period tRer | — 32 - 32 — 32 ms
BAS Pracharge Time e | 40 — 50 — &0 — | ns
RAS Pulse Width taas | 60 | 10K | 70 10K | 80 10K | ns
RAS Pulse Width {Fast Page Mode) thage | 60 100K | 70 | 100K} B0 | 100K | ns
RAS Hold Time tRsH 15 — 20 — 20 _— ns
CAS Precharge Time tp | 10 | — 10 | — 10 | — | ns
CAS Pulse Width teas | 15 | 10K | 20 | 10K | 20 | 10K | ns
CAS Hold Time tesn | 60 —_ 70 _ 80 —_ ns
TAS 10 RAS Precharge Time tep | 10 - 10 - 10 -— ns
AAS 1o CAS Delay Time tacp | 20 45 20 50 20 60 | ns| 5
RAS {0 Column Address Delay Time trap | 15 30 15 35 15 40 ns 6
Row Address Set-up Time tasn 0 — 0 — 0 — ng
Row Address Hold Time tRAH 10 — 10 - 15 - ns
Column Address Set-up Time 1asc 0 —_— 0 — 0 — ns
Column Address Hold Time tcan 15 — 15 s 15 — ns
Column Address Hold Time from RAS AR 50 — 95 — 60 — ns
Column Address to RAS Lead Time tha | 30 — 35 — 40 — ! ns
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OKI Semiconductor MSC23432A-xxBS8/DS8

AC Characteristics (2/2) (Voo =5 V £10%, Ta = 0°C 10 70°C) Note 1,2.3,9.10
MSC23432A | MSC23432A | MSC23432A
Parameter Symbol| -60BS8/DS8 | -70BS8/DS8 | -80BS8/DSE |Unit | Note
Min. | Max. | Min. | Max. | Min. | Max.

Read Command Set-up Time tRes 0 — 0 _ 0 — | ns

Read Command Hoid Time RCH 0 -— 0 _ 0 — | ns 8
Read Command Hold Time referenced to RAS | trpy 0 -—_ 0 — 0 — ns 8
Write Command Set-up Time | twes 0 —_ 0 - 0 - ns

Write Command Hold Time tweH 10 —_ 15 - 15 - ns

Write Command Hold Time from RAS twer | 45 - 55 | — 60 — | ns

Write Command Pulse Width twp 10 -— 10 —_ 10 — ns

Write Command to RAS Lead Time tawe | 15 — ] 20 — 20 — | ns

Write Command to CAS Lead Time tewe | 15 —_— 20 —_ 20 — | ns
Data-in Set-up Time 1ps 0 — 0 — 0 — | ns
Data-in Hoid Time tow | 15 ] — ] 15 — 1 15 — |
Data-in Hold Time from RAS tour | 50 — | 55 — 60 | — | ns

CAS Active Delay Time from RAS Precharge| trec | 10 — | 10 — 10| — | ns
RAS to TAS Set-up Time {CAS before RASY tcsr | 10 — | 10 — 10 | — | ns
RAS to TAS Hold Time (CAS before RAS) | toun | 20 — | 20 - 20 | -— | ns

TAS Procharge Time {Refresh Counter Test)| topr 40 — 40 — 40 — | ns

WE to RAS Precharge Time (CAS before RAS) | twap | 10 —_ 10 - 10 — | ns

WE Hold Time from RAS (CAS betore RASY o 10 — 10 —_ 10 —_ ns

RAS to WE Set-up Time (Test Mode) twis [ 10 — | 10 — 10 | — | ns

RAS to WE Hold Time (Test Mode) tw | 20 — | 2 — 20 — | ns
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Notes:
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A start—up delay of 200 ps is reguxred er power-up followed by 2 minimum of
eight initialization cycles (RAS-only r‘fu:ah or CAS before RAS refresh) before
proper device operation is achieved.

When using the internal refresh counter, a minimum of eight CAS before RAS
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AC mesurement assume tT = 5 ns.

x.) are reference levels for measuring input timing signals.
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Measured with a load circuit equivalent to 2 TTL loads and 100 pF.

Operation within the tgcp (Max.) limit ensures that tgac (Max.) can be met. trcp
{Max.) is specified as a reference point only. If trcpis greater than the specified trcp
(Max.) limit, access time is controlled by tcac.

peration within the tgap (Max.) limi ttrac (Max.) can be met. tgap
(Max.)isspecifiedasa referen e pointonly. Iftp Apis greater than the specified tirAp
{Max.) limit, access time is controlled by taa.
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. topp (Max.) defines the time at which the output achieves an open circuit condition
and is not referenced to outpiit 'v'oitage levels.

trcH or tggy must be satisfied for a read cycle.

The test mode is initiated by performing a WE and CAS before RAS refresh cycle.
This mode is latched and remains in effect until the exit cycle is generated.
Thetest made spgr_‘lﬁed_ in thisdata sheetis an 8-bit nara"pl test function. CA10,CA1

and CAO are not used. In aread cycle, if all mternal bits are equa] the DQ pin will
Ifany

indicate a high level. If any i’ﬂté’r‘n 1 bits are not equal, the D) pin will indicate a low

level.

The test mode is cleared and the memory device returned to its normal operating
gtata hu navfa a RAC anly rafrach cucla ar a £ AQ hafare RACQ vatrach curla
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In a test mode read cycle, the access time parameters are delayed by 5 ns. The test
mode parameters are obtained bv addmg 5 ns to the normal read cycle values.

See ADDENDUM E for AC Timing Waveforms



