DESCRIPTION

The OKIMSC23132C /CL-xxBS8/DS8isa fully decoded 1,048,576-word x 32-bit CMOS Dynamic

M o s ice YT P 4
Random Access Memory Module composed of eight 4-Mb DRAMs (1M x 4) in SOj packages

mounted with eight decoupiing 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 Dersonal computers . The lOW-POwerver;inq ((’T Yoffers rediiced nowercanety mnotion
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for mobile computing applications like laptops and palmtops.

FEATURES
* 1-Meg x 32-bit organization
¢ 72-Pin Socket Insertable Module

1
MSC23132C/CL-xxBS8 : Gold tab
MSC23132C/CL-xxDS8 : Solder tab
* Single 5 V supply +10% tolerance
* Access times : 60, 70, 80 ns
* Input : TTL compatible
¢ Output : TTL compatible, 3-state
» Refresh : 1024 cvcles /16 ms {128 ms - Lovers

3 way
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* CAS before RAS refresh, CAS before RAS hidden refresh, RAS-only refresh capability
* Multi-bit test mode capability
* Fast Page Mode capability

PRODUCT FAMILY
Family Access Time (Max.) Cycle Time Power Dissipation
trac taa tcac Mind Operating (Max.}| Standby (Max.)
MSC23132C/CL-60BSB/DSE 60ns | 30ns | 15ns 110 ns 4400 mwW 44 M/
MSC23132C/CL-70BS8/DS8 70ns | 35ns | 20ns 130 ns . 3980 mw .
= — . — 8.8 mW (L-version)
MSC23132C/CL-B0BSB/DSE 80ns | 40ns | 20ns 150 ns 3520 mwW
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PIN CONFIGURATION
MSC23132C/CL-xxBS8/DS8
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"1 The common size difference of the board width 12.5 mm of its height is

ifi e e o memnnidiad ma A
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 Vss 18 Ad 3 AB 46 NC 61 DQ13
2 DQo 17 A5 32 A 47 WE 62 DQ30
3 Da1é 18 A6 33 NC 48 NC 63 DO14
4 Dot 19 NC 34 RAS2 49 Doa 64 DG
5 bQ17 20 DQ4 35 NC 50 DQ24 65 DQt5
6 DQ2 21 DQ20 36 NC 5 DQg 66 NC
7 DQ18 22 005 37 NC 52 Daz5 67 PD1
8 DQa3 23 DG21 38 NC 53 DQ1o 68 PD2
9 DQ19 24 a6 33 Vss 54 DGz26 69 PD3
10 Vee 25 DQ22 40 TASD 55 DQt1 70 PD4
1 NC 25 Ba7 4 RS2 56 DQ27 71 NC
12 AQ 27 DQ23 42 CAST 57 0Q12 72 Ve
13 Al 2 A7 43 CAST 58 D028
i4 2 NC 44 RASO 59 Vee
15 A3 30 Voo 45 NC 60 D029

Presence Detect Pins
PrNe. | Pname | MSCHISOCL | MscHiOL [ Msczcicl
67 PD1 Vss Vigg Vss
68 PD2 Vss Vss Vas
65 PD3 NG Vss NC
70 PD4 NC NC Vss
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BLOCK DIAGRAM
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ELECTRICAL CHARACTERISTICS
Absolute Maximum Ratings

Parameter Symbol Rating Unit
Voltage on Any Pin Relative to Vsg Vin, Vour -1.0107.0 \
Voltage Vcc Supply Relative to Vss Ve ~1.0t07.0 v
Short Circuit Qutput Current o3 50 mA
Power Dissipation Pp 8 w
Operating Temperature Topr Qic 70 *C
Storage Temperature Tsig —4010 12§ °C

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

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

npnvanona! sec
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Recommended Operating Conditions
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tions ol this datasheet. -..Al.auaunc to absolute maximum ratmg conditions
for extended periods may affect device reliability.

Ta = 0°C to 70°C)
Parameter Symbol Min. Typ. Max. Unit
oo B A gt Vee 45 5.0 55 v
rUwel aupply VUIlng Vss 0 0 ‘!
input Aigh vVoitage ViK 24 — 6.5 v
Input Low Valtage Vit R — 038 v
Capacitance (Ta = 25°C, f = 1 MH2)
] Parameter Symbol Typ. Max, Unit
Input Capacitance (AD - A9} Ciwii — 57 pF
Input Capacitance (WE) Cinz — 65 pF
Input Capacitance (RASO, RASY) Cins — 35 pF
Input Capacitance (CASD - CAS3) Cing - 20 pF
1/0 Capacitance (DQ0 - DO31) Coa — 13 oF

Note : Capacitance

8

measured with Boonton Meter.
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MSC23132C/CL-xxBS8/DS8

DC Characteristics

(Ve =5V £10%, Ta = §°C to 70°C)

[Msc23s3zc/cL]msczs1azecLmsc2s1a2c oL
Parameter Symbol Condition -60BS8/DS8 | -70BS8/DS8 | -80BS8/DSE |Unit Mote
Win. | Max. | Min. | Max. | Min. | Max.
0V<VIS65Y,
Inbut Leakage Current ILi 1 All other pins not =80 80 -80 8C -80 80 | pA
undertest=0V
Qutput Leakage Current| |o Dour disable -10 10 -10 10 -10 10 pé
) ; T l0VEVp 55V ) - -
Qutput High Voitage Vou | lon=-5.0mA 24 Voo | 24 | Ve 24 | Veg | V
Output Low Voitage VoL | ipL =4.2 mA 0 0.4 0 04 0 04 v
Average Power
Supply Gurrent lecs R___ :g WM 0| — | 720 | — | 640 | mAj1.2
{Operating) e s
Power SUDDIY RAS, CAS = Viy — | 18 | — | 16 | — | 16 | mA} 1
Current (Srt;ndby) loca | RS, CAS i 8 — 8 — 8 mA| 1
2Ves-0.2V — 1.6 — 16 — 16 | mA[15
Average Power RAS cycling,
Supply Current loes | CAS = Vi, — | BOO| — | 720! — | 640 | mA| 1,2
(RAS-only Refresh) trc = Min. "
Average Power RAS cycling,
Supply Current icce | CAS before RAS, - 800 —_ 720 — 640 [ mA|1.2
(CAS before RAS Refresh) tpe = Min.
Average Power RAS = v,
Supply Current lec7 | CAS cycling, — 640 — | 560 — 480 { mA 11,3
(Fast Page Mode) trc = Min.
Average Power thg = 125 ps, 19
Supply Current lcc1a | CAS before — 24 - 24 — 24 | mA|
(Battery Backup) RAS cycling Y

Notes:

V1R W=

L-versior

dArace can

Aduluaa can be ;hmlﬁcu Once or u':ab while N\D-V[L

Address can be changed once or less while CAS=V).

Vee-02VEVi<65Y,-1.0VEV c02V.
io

Specified values are obtained with the output ut open..

DAT_17
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MSC23132C/CL-xxBS8/DS8 OKI Semiconductor
AGC Characteristics (1/2) (Voo =5V £10%, Ta = 0°Ct0 70°C)  Note 1,2,3,9,10
| Imsc2atazeicLiMsc2a1320/01 MsC231320 /0L
Parameter Symbol| -60BSB/DSS | -70BSB/DS8 | -80BS8/DS8 |Unit] Note
Min. | Max. | Min. | Max. | Min. | Max.
Random Read or Write Cycle Time tRe 110 —_ 130 - 150 —_ ns
Fast Page Mode Cycle Time tpe 40 — 45 — 50 — ns
Access Time from RAS thac | — 60 — 70 — 20 ns 4,5 6
Access Time from CTAS teac | — 15 — | 20 — | 20 | ns| 45
Access Time from Column Address taa — 30 — 35 — 40 ns | 4.6
Access Time from CAS Precharge tepa | — 35 —_ 40 — 45 | ns| 4
Output Low Impedance Time from GAS teez 0 —_ (4] — 0 _ ns 4
Output Buffer Turn-off Delay Time torr [ O 15 0 20 | 0 |20 | s} 7
Transition Time tr 3 80 a 50 3 50 ns 3
Refresh Period tRer —_ 16 — 16 —_ 16 ms
Refresh Period (L-version) togr | — 128 — 128 | — 128 | ms
RAS Precharge Time tre | 40 — 50 — 60 — | ns
RAS Pulse Width trag | 60 10K 70 10K 80 10K | ns
RAS Puise Width (Fast Page iiode) trasp| 60 | V00K | 70 | 100K | 80 | 100K | ns
RAS Hold Time tesw | 15 —_ 20 —_ 20 —_ ns
CAS Precharge Time icp i0 — g _— i0 —_ s
CAS Pulse Width tcas | 15 10K 20 106 | 20 10K | ns
TAS Hold Time fes| 0 | — | W | — | 8 | — | ns
CAS 10 RAS Precharge Time tcRp | 5 5 5 — | ns
BAS to CAS Delay Time tRoo | 20 45 20 50 20 60 | ns| 5
RAS to Column Address Delay Time trap 15 30 15 35 15 40 ns 6
Row Address Set-up Time tasr 0 — 0 - 0 —_ ns
Row Address Hold Time tRAH 10 — 10 —_ 10 —_ ns
Column Address Set-up Time tasc 0 — 0 — 0 — | ns
Column Address Hold Time tcan 15 —_— 15 -_— 15 — ns
Column Address Hold Time from RAS tar 50 — 55 — 60 — ns
Coiumn Address to RAS Lead Time | ipar | 30 — 35 — 40 — | ns




OKI Semiconductor MSC23132C/CL-xxBS8/DS8
AC Characteristics (2/2) (Voc =5V £10%, Ta = 0°C 10 70°C) Note 1.2.3.9,10
MSC23132C/CLIMSC23132C/CL] MSC23132C/CL]
Parameter Symbol| -60BS8/DS8 | -T0BS&/DS8 | -80BS&/DSS |Unit | Noie
) 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 Hotd Time referenced to RAS | trgu 0 — 0 —_ 0 — ns 8
Write Command Set-up Time twes ) - H —_ { — ns
Write Command Hold Time twen 10 — 10 — 10 — ns
Write Command Hold Time from RAS twer | 45 — 50 — 60 — | ns
Write Command Pulse Width twp 10 — 10 —_ 10 — ns
Write Command to RAS Lead Time tawL | 15 - 20 — 20 — | ns
Write GCommand to TAS Lead Time tow. | 15 — | 20 — 20 | — |ns
Data-in Set-up Time tps 0 —_ 0 -— 0 — | ns
Data-in Hoid Time o 15 — 15 — 15 - ns
Data-in Hold Time from RAS towr | 50 — 55 — 60 — | ns
CAS Active Delay Time from RAS Precharge! troc | 5 — 5 — 5 — | ns
RAS tc CAS Set-up Time (CAS before RAS) tcsn 5 - 5 — 5 — !ons
RAS 10 CAS Hold Time (CAS before RAS) | toun | 10 — | 10 - 0 | — | ns
CAS Precharge Time {Refresh Counter Test)| tepr | 20 — | 3 — 40 — tns
WE to RAS Precharge Time (CAS before RAS) | twae | 10 —_ 10 —_ 10 — ins
WE Hold Time from RAS (CAS before RAS)| twry | 10 — 10 — 10 — I ns
RAS to WE Set-up Time (Test Mode) twrs | 10 — | 16| — 10 — | ns
RAS to WE Hold Time (Test Mode) tww | 10 —_ 10 — 10 — | ns
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Notes:

1.

N

o™

10.

Af star_t-l_xp qelay of 200‘ us ii reoguir‘ed afrter power-up 'foillowe‘_c.iAby a minimum of
eight initialization cycles (RAS-only refresh or CAS before RAS refresh) before
proper device operation is achieved.

When using the internal refresh counter, a minimum of eight CAS before RAS

initialization cycles is required.

>

C mesurement assume tt = 5 ns.

or measuring input timing signals.
it HMes are measure A Lecie o

-] Ir
1y R |
ALICS ale HwasuIcu poiween vy ana vy .

- Measured with a load circuit equivalent to 2 TTL loads and 100 pF.

Operation within the trcp (Max.) limit ensures that trac (Max.) can be met. trep
{(Max ) is specified as areference point only. If trcp is greater than the specified trep
(Max.} limit, access time is controlled by tcac.

+ damm S h ik iz as o L

e traD (Max.} limit ensures that irac (Max.) can be met. tgap
(Max.}is specified as areference point only. If tg A p is greater than the specified trap
(Max.) limit, access time is controlled by ta 5.

ithi
Cn Wihin

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

ot T e PO,

and is not referenced to output voltage levels,
tRCH or tRry 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.

The test mode specified in this data sheet is a 2-bit parallel test function. CAO is not
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used. In a read cycle, if all internal bits are equal, the DQ pin will indicate a high
level. If any internal bits are not equal, the DQ pin will indicate a low level.
The test mode is cleared and the memory device returned to its normal operating

state by performing a RAS-only refresh cycle or a CAS before RAS refresh cycle.

In a test mode read cycle, the access time parameters are delayed by 5 ns. The test
mode parameters are obtained by adding 5 ns to the normal read cycle values.

See ADDENDUM E for AC Timing Waveforms




