The OKI MSC23836AA-xxBS20/DS520 is a fully decoded 8,388,608-word x 36-bit CMOS Dy-

namic Random Access Memory Module composed of sixteen 16-Mb DRAMSs (4M x 4) and four

8-Mb DRAMSs (4M x 2) in SOJ packages mounted with 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

* 8-Meg x 36-bit organization
® 72-Pin Socket Ingertable Moaodule

At AVal

MSC23836AA-xxBS20 : Gold tab
MSC23836 AA-xxDS20  : Solder tab
* Single 5 V supply +10% tolerance
* Access times : 60, 70, 80 ns

e Input : TTL compatible

* Cutput : TTL compatible, 3-state
* Refresh : 2048 cycles/32 ms

» CAS before RAS refresh, TAS before RAS hidden refresh, RAS-only refresh capability

* Multi-bit test mode capability

» Fast Page Mode capability

PRODUCT FAMILY

Family Access Time {viax.) Cycle Time .Power Dissipation
thac taa tcac Min.) Operating (Max.)| Standby (Max.)

MSC23836AA-60B520/DS20 | 6Gns | 30ns | 15as |  110ns 6875 MW —
MSC23836AA-70BS20/DS20 | 70ns | 35ns | 20ns 130 ns 6325 mwW
MSC23836AA-80BS20/DS20_ | 80ns | 40ns | 20ns | 150ms 5775 mW (MOS vel)
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MSC23836AA-xxBS20/DS20 OXI Semiconductor

PIN CONFIGURATION
MSC23836AA-xxXBS20/DS20
*1

3.38 £0.2 11 317?; Tts(r)p2 ' m’
= 2 OOOOOOAONAME B

Typ. M)
10.16] 1P

2.03 Typ.

Pin No. |Pin Name| | Pin No. |[Pin Name|| Pin No. Il"in Name| | Pin No. [Pin Name! | Pin No. [Pin Name
1 Vss 16 Ad 3 A8 46 NC 61 bQit4
2 DQo i7 AD 32 AS 47 WE 62 Q33
3 Dais 18 AB 33 RAS3 48 NC 63 DG15
4 oat 1S Al 34 Ra32 48 Das 64 DQ34
5 o119 20 D04 35 DQ26 50 DQ27 65 D16
§ DG2 21 Do22 36 D08 51 Do1o 6 NC
7 DQ20 22 D@5 37 DQ17 52 DQ28 67 FD1
8 D03 23 D023 38 DO35 53 DO 68 PD2
9 Da21 24 DQ6 39 Vsg 54 DQ29 69 PD3
10 Vee 25 D024 40 CASQ 55 DpQ12 70 PD4
11 NG 26 Da7 41 CAS2 56 DQ30 71 NC
12 A0 27 DQ2s 42 CAS3 7 DA13 72 Vsg
13 Al 28 A7 43 CAS1 58 D@31
14 A2 29 NC 44 RASO 59 Ve
i5 A3 30 Voe 45 i infq? - 60 7 7760}32 7

Presence Detect Pins
. ] MSG23836AA MSC23836AA MSC23835AA
Pin No. Pin Name -60BS20/DS20 | -70BS20/DS20 | -80BS20/DS20
87 PD1 e 0 N NC
68 PD2 Vss Vss Vss
69 PD3 NG Vss NG
70 PD4 NG NC Vss
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OKI Semiconductor

ELECTRICAL CHARACTERISTICS

luta Maximum Ratings
Paramater Symhbaol Rating Unit
Voltage on Any Pin Relative to Vsg Vin, Vour -1.0tc 7.0 \'
Voltage Ve Supply Relative o Vg Ve -10t07.0 v
Short Gircuit Qutput Current los 50 mA
Power Dissipation Pp 20 W
Operating Temperature Topr Oto70 o
Storage Temperature Tstg -40t0 1256 °C
Note: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are

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

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

Dacmrotrtarndod onavaiirne Mo dldiacs
ITETIIEIIEEE Tpmaiy menm= {Ta = 0°C to 70°C)
Parameter Symbol Min. Typ. Max. Unit
Voo 45 50 55 v
Power Supply Voltage Vss 0 0 o v
Input High Voltage Vin 24 — 6.5 \Y
Input Low Voltage Vi -1.0 _— 0.8 Vv
Capacitance (Ta = 25°C, 1 = 1 MH2)
Parameter Svmbol Tvp. Max, Unit
input Capacitance (AG - A10) Cing _ 135 pF
Input Capacitance (WE) Cing — 155 pF
input Capacitance (RAS0 {RASO - RASS S3) Cing _— 43 pF
tnput Capacitance (CASQ - CAS3) Cing —_ 50 pF
10 Capacitance (DO - Du"S) Coo — 26 pF

Note: Capacitance measured with Boonton Meter.
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OKIX Semiconductor MSC23836AA-xxBS20/DS20
DC Characteristics {Veo =5V £10%, Ta = 0°C 1o 70°C)
MSC23836AA | MSC23836AA | MSC23836AA
Parameter Symbol Condition -608520/DS20 | -70BS20/DS20 | -80BS20/DS20 | Unit |Note
Min. | Max. | Min. | Max. | Min. | Max.

OVsVi<BS Y,

input Leakage Current bi [Alotherpinsnot | —200 | 200 | -200; 200 | —200; 200 | pA
undertest=0V |
Doyt disable

Qutput Leakage Current | o OVSVo<55YV -20 20 -20 | 20 =20 20 | pA

Output Hioh Voltage Vou 1 loy=-50mA 24 Vee 2.4 Veo 24 Vee v

Output Low Voltage VoL [lor =4.2 mA 0 0.4 0 0 0 0.4 v

Average Power —— 1

Supply Current et ::’:S: ;?: oveling. Y yaso| — | 1150 | -~ | 1050 | mA 1.2

(Operating)

Power Supply Hna,ﬂk:= ViH _ 40 —_ 40 — 40 | mA| 1

Current (Standby) locz \R_{\? CﬁSﬂ . — 20 — | 20 — | 20 [mA} 1
zvge—ULV

Average Power RAS cycling,

Supply Current icea | CAS = Vil — 1250 | — | 1150 — 1050 | mA 1,2

(RAS-only Refresh) tre = Min.

Average Power RAS cycling,

Supply Current Ices | CAS before RAS, — | 1280 — | 1150 | — | 1050 | mA|1,2

{CAS before RAS Refresh) tac = Min.

Average Power RAS = vy,

Supply Current lecy | CAS cycling, — {1150 — 1050 — | 950 | mA|1,3

(Fast Page Mode) ipc = Min.

Notes: 1. Specified values are obtained with the output open.

2. Address can be changed once or less while RAS=V), .
3. Address can be changed once or less while CAS=V .
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MSC23836AA-xxBS20/DS20

OKI Semiconductor

AC Characteristics (1/2)

Parameter

MSC23836AA | MSC23836AA | MSC23836AA
Symbol| -80BS20/DS20 | -708820/D820 | -20BS20/DS20 | Unit| Note

Min. | Max. | Min. | Max. | Min. | Max.

Random Read or Write Cycle Time tre | 110 — 130 — 150 — ns

Fast Page Mode Cycle Time teg 40 — 45 — 50 —_ ns
Access Time from RAS thac | — 60 — 70 — 80 | ns (4,56
Access Timie from CAS fcac | — i5 —_ 20 — 20 ns | 4.5
Access Time from Column Address tan | — 30 —_ 35 - 40 ns | 4,6
Access Time from CAS Precharge P | — 35 — 40 —_ 45 ns 4
Output Low Impedance Time from CAS toLz 0 — 0 — 0 — ns 4
Output Buffer Turn-off Delay Time - torr 0 15 ] 20 0 20 ns 7
Transition Time tr 3 50 3 50 3 50 ns 3
Refresh Period tRer — 32 — 32 — 32 ms

RAS Precharge Time tae | 40 — 50 - 60 — | ns

RAS Pulse Width faas | 60 10K 70 10K 80 10K | ns

RAS Puise Width (Fast Page Mode)

tRasp | 60 | 100K | 70 100K | 80 | 100K | ns

RAS Hold Time tRSH 15 — 20 _ 20 — ns
CAS Prechnarge Time icp iQ — i0 —_ 10 — ns
TAS Pulse Width tcas 15 10K 20 10K 20 10K ns
CAS Hold Time sy | 60 — 70 — 80 - ns
CAS to RAS Precharge Time terp | 10 — 10 — 10 — | ns
RAS to CAS Delay Time faco | 20 45 20 50 20 60 ns | §

RAS to Column Address Delay Time

trap 15 30 15 a5 15 40 ns

Row Address Set-up Time tasR 0 — 0 -~ 0 — ns
Row Address Hoid Time tran | 10 - 10 — 10 — ns
Column Address Set-up Time tasc 0 — 0 - 0 — ns
Column Address Hold Time fcan | 15 — 15 — 15 — ns
Column Address Hold Time from RAS tan | 50 — 55 —_ 60 — | ns
Column Address te RAS Lead Time tra. | 30 — 35 — 40 — | ns
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OKI Semiconductor MSC23836AA-xxBS20/DS20

AC Characteristics (2/2
s /2) (Voo =5 V £i0%, Ta =0°C 10 7G°C) Note 1.2.3,9.10

MSC23836AA | MSC23836AA | MSC23836AA
FParameter Symboil -60BS26/D520 | -70BS20/D520 | -808520/0520 |Unit | Note
Min. | Max. | Min. | Max. | Min. | Max,

Read Command Set-t up Time {Rcs 0 —_ ¢ — 0 - HE
Read Command Hold Time tRcH 0 —_ 0 — 0 — ns
Read Command Hold Time referenced %o RAS | tRrH 0 — 0 -— 0 — | ns
Write Command Set-up Time twes 0 — 0 — 0 —_ ns
Write Command Hold Time twen 10 - 15 — 15 — ns
Write Command Hold Time from RAS twen | 45 — | 55 — 60 | — | ns
Write Cornmand Pulse Width twp 10 -_ 10 —_ 10 —_ ns
Write Command to RAS Lead Time | tawe | 15 —_ 20 — 20 — | ns
Write Command to TAS Lead Time fowL 15 — 20 —_ 20 — ns
Data-in Set-up Time o iWs | O — g —_ 0 - ns
Data-in Hold Time toH 15 - 15 — 15 — ns
Data-in Hold Time from RAS tour | 50 — 55 — 60 ~— | ns
CAS Active De!av Time from RAS P;nrha[ge taeg 10 - 10 — 10 — ns
RAS to TAS Set-up Time (CAS before RAS)| tesp | 10 _ 10 — 10 — | ns
RAS to CAS Hold Time (CAS before RAS) | teum | 20 — | 20 — 20 — | ns
CAS Precharge Time (Refresh Counter Test) | tepr 40 — 40 — 40 — ns
WE to RAS Precharge Time (CAS before RAS) | twre | 10 -_ 10 — 10 — | ns
W_ E Hold Time trom RAS (GAS before RAS) twrn | 10 — 10 - 10 — | ns

RAS to WE Set-up Time (Test Mode) twrs 10 —_ 10 — 10 — ns
RAS to WE Hold Time {Test Mode) iwH | 20 — 20 — 20 — | s
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OKI Semiconductor

Notes:
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A start-up delay of 200 s is required after power-up followed by a minimum of
eight initialization cycles (RAS-only refresh or CAS before RAS refresh) before
proper device operatlon is achieved.

Whan 11oine tha inkavnal safuacsh amianban
TYALGAL HDIIIB LLLG NIMGCLIIGL SCIESOIL LY

eight CAS before RAS
initialization cycies is required.

mesurement ime tt =5 ns.
T s
Vi (Min.) and V) (Max.) are reference levels for measuring input timing signals.
Transition times are measured between Vi and V.
Mnannreﬂ writh a laad circuit eauivalant ta0 2 TTL loads and 100 »F
Measured with a lead circuit equivalent to 2 TTL loads and 100 p

Operation within the tpcp (Max.) limit ensures that tg ac (Max.) can be met. tpep
(Max.) is specified as a reference point only. If trcp is greater than the specified trep

il L et

{Max.) hmlt, access time is controlled by tcac.

Operation within the tg op (Max.) limit ensures that tgr sc (Max.) can be met. tgap
(Max.) isspecified as areference point only. If tg op is greater than the specified trap

(Max.) limit, access time is controlled hv taa-

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

and is not referenced to output voltage levels.
trCH or trgH 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 _,__I' yc!e is generated

The test mode specified in this data sheet is an 8-bit paraliel test function. CA10,
CAl and CAD are not 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
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