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MSC23436A-xxBS12/DS12

4,194,304-Word x 36-Bit DRAM MODULE : FAST PAGE MODE TYPE

DESCRIPTION

The OKI MSC23436 A-xxB512 /D512 is a fully decoded 4,194,304-word x 36-bit CMOS Dynamic
Random Access Memory Module composed of eight 16-Mb DRAMs (4M x 4) in SO] packages
and four 4-Mb DRMAs (4Mxl) inSOJ packages mounted with twelve decoupling capacitors on

in panry appncanons such as workstations.

FEATURES

* 4-Meg x 36-bit organization

» 72-Pin Socket Insertable Module
MSC23436 A-xxB512 : Gold tab
MSC23436A-xxDDS12  : Solder tab

* Single 5 V supply +10% tolerance

* Access times : 60, 70, 80 ns

¢ Input : TTL compatible

M . TT .
e Qutput : TTL compatible, 3-state

* Refresh : 2048 cycles/32 ms
¢ CAS before RAS refresh, CAS before RAS hidden refresh, RAS-only refresh capability
* Fast Page Mode capability

PRODUCT FAMILY
Famih Access Time (Max.) Cvcle Time Power Dissipation
g thac taa | tcac {Min.) DOperating (Max.)| Standby (Max.)
MSC23436A-60BS12/DS12 | 60ns | 30ns | 15ns | 110ms 7480 mW 66 m
MSC23436A-70BS12/DS12 | 70ns | 36ns | 20ns |  130ns 6820 mW
MSC23436A-80BS12/DS12 | 80ns | 40ns | 20ns | 150ns 6160 mW (MOS level)
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MSC23436A-xxBS12/DS12 OXKI Semiconductor
PIN CONFIGURATION
MSC23436A-XxxBS12/DS12
107.95 £0.2 9.3 Max.
101.19 Typ.
o ] | (ke
9318} t S l
a0 bR o
Wo ety U = e e e L B B l[%
1016} g354 | |1 oy 72} 3.50 Min]
2.03 Typ R1.57 : [ ”
sy 120 easl 1L1.04 Typ. 127 B
9595

*1 The common size difference of the board width 12.5 mm of its height is
specified as +0.2. The value ahove 12 5 mm ig snecified as +0.5.

2bELITIES 45 Fif 2 volue 2 : : B SpLLILL as I

Pin No. |Pin Name| | Pin No. |Pin Name| | Pin No. |Pin Name| | Pin No. |Pin Name| | Pin No. [Pin Name
1 Vss 16 Ad 31 A8 46 NC 61 DQ14
2 Dao 17 AS 32 Ag 47 WE 62 DQ33
3 DQ18 18 A6 33 NG 48 NG 63 DQ15
4 DQ1 19 A10 34 RASZ 49 DQ9 64 DQ34
5 DQ19 20 DQ4 35 DQ26 50 DQ27 65 DQ16
6 DQ2 21 0Q22 36 DQas 51 DAto 66 NC
7 DQ20 22 DQSs 7 DQ17 52 D(_!28 67_ PDj ]
8 Da3 23| DQZ3 38 | Da3s 53 | DO 68 | P02
9 D1 24 DQ6 39 Vss 54 DQO29 69 PD3
10 Vee 25 0Q24 40 CASC 55 bQ12 70 PD4
" NG 26 DQy 41 CAS? 56 Q30 7% NC
12 AD 27 DQ2s 42 CAS3 57 DQ13 72 Vss
13 Al 28 A7 43 CAST 58 bQat
14 A2 29 NG 44 RASO 59 Ve
15 A3 30 Vee 45 NC 60 DQs2

Presence Detect Pins
Pin No. PinName | giBs12/DS12 | -T0RSIZ/DSI2 | -80BS12/D812
&7 PD1 Vss Vss Vss
68 PD2 NC NG NC
69 PD3 NC Vgg NG
70 PD4 NC NG Vss
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OKI Semiconductor MSC23436A-xxBS12/DS12

BLOCK DIAGRAM
AG - A10
WE
& Ag-atg DQ i— D00 - Ap-a1p DO - DO18
RASG RAS DO Dot FASZ RAS DQ —DO19
—_ —— DQ —DQ2 il D — DQZ20
TASO 5 pa - po3 CAS? O 5o ozt
WE o WE  oF
vC v
Vie Vg % Veo Vs ;\7
[ 1 [
o AD-ATD DQ DM o AG-ATD Do D22
M #AS DO —DOS S L pa23
-0 DQ — D@6 — DQ [—DQ24
CAS  po L-pa7 CAS  pa |- pazs
WE O WE 3
Vee Vs ;|7 Ve Vss _K]7
T T \/ T
L] L !
& AD-A1D ¢ AD-A10
) BAS D fe-DOB ¢ TS D leDaze
tas G CAS
WE E
Veo Vsg Voo Vss
oo} i wess |-
- RAS Do [—pant _ RAS " b0 | D029
CAS1 CAS Do patz CAS3 CAS g | po3o
WE o~ WE o
ue [0l
Voo Vg EI7 Veo Vg 67
T T y T T
| i | |
P AD - A10 DA — D3 & AO- A0 pQ - DG
a =g DO [— DOt LT e e |- ooz
" bo |- pots o pa t- poaa
CAS  pa |- pats * 1CAS 0a |- o34
&--4 WE oF * WE E
Vee Vee 1 Vee Vg e7
T T \V/ T T \/
[ | : L
A - A0 L1 AD-A10
BAS D le DQ17 BAG D DQ3s
oS af s O A
L WE L1 WE
Voe Vsg Vie Vs
|
L 2 J
aT T o2
Vgg —® .
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MSC23436A-xxBS12/DS12

OKI Semiconducior

ELECTRICAIL CHARACTERISTICS
Absolute Maximum Ratings

Parameter Symbot Rating Unit
Voltage on Any Pin Relative 10 Vss Vin, Vour -1017.0 v
Voltage Vgi Supply Relative to Vss Ve -101c70 v
Short Circuit Output Current los 50 mA
Power Dissipation Pp 12 w
Operating Temperature Topr 01070 °C
Storage Temperature Tstg -4010 125 °C

Note: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are
exceeded. Functional operation should be restricted to the conditions as detailed in the
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operational sections 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 Typ. Max. Unit
Power Supply Voltage b >3 22 >
Vss 0 Vv
bommisd Litmbe Limldnsma Y] ol -4 V
NPl nign voiage ViH —_ 0.2
Input Low Voltage ViL — 08 v
Capacitance
P (Ta=25°C, 1 =1 MH2)
Parameter Symbol Max. Unit
Innit Canaritannra (AN - AT [ o1 a1 oF
PUL UdpdUuRaiiul Qv - gy g Leiv) L
tnput Capacitance (WE) Cing 95 pF
tnput Capacitance (RASQ, RAS2) Cina 50 pF
!'nput Capacitance (CASO - CAS3) Cing 28 pF
10 Capacitancs {DOO - DQ7
[aTaT:) :run r\f\dt} nnne l'\l"iﬂ" Falal-¥ 1% CD01 16 DF
DT = LA, LUWTO - DUED, LUET = UWIS)
1/ Capacitance ~ g
IMAD MN4T AADEe AN LDQZ 19 DF
VW0, U/, UUCU, UJOJ)
Innta Canacitancs maaciirad with Raa
Note: Capacitance measured with Boor
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OKI Semiconductor

MSC23436A-xxBS12/DS12

DC Characteristics

o

Vg =5V £10%, Ta = 0°C to 70°C)

MSC23436A MSC23436A MSC23436A
Parameter Symbot Condition -60BS12/D512 | -70BS12/DS12 | -80BS12/DS12 |Unit |Note
Min. | Madx. | Min. | Max. | Min. | Max.
0VsVi=65YV,
Input {eakage Current hi (Afctherpinsnot | 120 1 120 | 1206 120 | —126| 120 | pA
undertest=0V
Dgur disable
Output Leakage Current | Ip OVEVo<55V -10 10 -10 10 -10 10 | pA
Output High Voitage Vol |doH=~5.0mA 24 Voo 24 | Ve 24 Voo Y
Ouiput Low Voitage Voo | loL=4.2 mA ] Q 04 0 04 '
Average Power _——
PPN ) RAS, CAS cycling o o
Supply juul".‘.ﬂl icer teic = Min. — | 130} — [ 1240 | — | 1120 | mA |1, 2
{Operating)
RAS, CAS =V - 24 — 24 —_ 24 mA| 1
Power Supply
Current (Standby) tecz E'?E'ﬂc_ﬁso . — 2| — ] 12| =1 12 ml|1
2 Voo 0.2 V
Average Power RAS cycling
Supply Current lecz | CAS = iy — Y130 — 1240 — | 1120 | mA | 1,2
(RAS-oniy Refresh) tac = Min.
Average Power RAS cycting,
Suppiy Current iccs | CAS before RAS, — | 1360 | — |20 | — | 1120 | mA| 1,2
(CAS before RAS Refresh) tre = Min.
AVErage Fower RAS =V,
Supply Current lec7 | CAS cycling, —~ | 1200 — |[1080 | — | 960 | mA| 1,3
{Fast Page Mode) tpc = Min

Addresc can ba chan

SAAlRATOS LAy vl Litar

1ged once or

Specified values are obtained with the output open.

Address can be changed once or less while RAS=V, .

nv lace worbhila A Sf‘V’]H.

1CAD WILLIE A
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MSC23436A-xxBS12/DS12

OKI Semiconductor

AC Characteristics (1/2)

(Voo =5V +10%, Ta=0°Cto 70°C) Note 12,3
MSC23436A | MSC23436A | MSC23436A
Parameter Symbot| -60BS12/DS12 | -70B512/DS12 | -80BS12/DS12 | Unit | Note
Min. | Max. | Min. | Max. | Min. | Max.

Randorn Read or Write Cycle Time tRe 10 — 130 — 150 — ns
Fast Page Mode Cycle Time tpg 40 — 45 — 50 — ns
Access Time from RAS trac | — 60 — 70 - 80 | ns 4,56
Access Time from TAS teag | — 15 -— 20 — 20 ns | 4.5
Access Time from Column Address tan — 30 — 35 — ns | 4,6
Access Time from CAS Precharge fopa | — a5 — 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 0 20 0 20 1 ns 7
Transition Time ty 3 50 3 50 3 50 ns 3
Refresh Period 1REF 32 32 -—_ 32 ms
RAS Precharge Time iRp 4G — 50 - 60 — ns
RAS Pulse Width tras | 60 | 10K | 70 | 10K | 80 | 10K | ns
RAS Fiilse Width {Fast Page Mods) trasp| 60 [ 100K | 70 100K | B80C | 100K | ns
RAS Hold Time s ! 15 | — | 20 | — | 20 | —~ | ms|
CAS Precharge Time icp 10 —_ 10 - 10 — ns
TAS Puise Width fcas | 15 10K 20 10K 20 10K | ns
CAS Hold Time fcsH | 60 — 70 — 80 — ns
TAS to RAS Precharge Time tere | 10 — 10 — 10 — ns
RAS to CAS Delay Time theo | 20 45 20 50 20 60 ns | 5
AAS to Column Address Delay Time tRAD 15 30 15 35 15 40 ns 6
Row Address Set-up Time tasmr 0 - 0 — 0 — ns
Row Address Hoid Time iRAH i0 — i0 —_— i5 — ns
Column Address Set-up Time tasc 0 — 0 — 0 — ns
Column Address Hold Time teAH 15 — 15 — 15 — ns
Column Address Hold Time from RAS tn | 50 | — | 5 | — | 60 | — | ns
Column Address to RAS Lead Time Ctpal | 30 — 5 — 0 | — | ns
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OXI Semiconductor

AC Characteristics (2/2)

(Vo =8V £10%, Ta=0°Cto 70°C) Note 12,3

TLu

MSC23436A | MSC23436A | MSC23436A
Parameter Symbol| -60BS12/DS12 | -70BS12/DS12 | -80BS12/DS12 |Unit | Note
Min. | Max. | Min. | Max. | Min, | Max.
Read Command Set-up Time tacs 0 — H — 0 — ns
Read Command Hold Time RCH 0 - [t} - 0 — ns 8
Read Command Hold Time referenced to RAS | tapy 0 — 0 — 0 — | ns 8
Write Command Set-up Time YWes 0 — ] — 0 — ns
Write Command Hold Time twen 10 - 15 —_ 15 -_ ns
Write Command Hold Time from RAS hwor 45 —_ 55 —_ 60 — ns
Write Command Pulse Width twp 10 — 10 — 10 — ns
Write Command 1o RAS Lead Time tawe | 15 — 20| — @ 20| — |ns
Write Command to TAS Lead Time fowe | 15 — 20 — 0 — | ns
Data-in Set-up Time tps 0 — 0 — 0 — ns
Daia-in Hoid Time tDH i3 — 15 — 15 — ns
Data-in Hold Time from RAS ohr | 50 —_ 55 — 60 — | ns
CAS Active Delay Time from RAS Precharge| trpc 10 —_ 10 —_ 10 —_ ns
RAS to CAS Set-up Time (CAS before RAS)| s 10 - 10 — 10 — ns
RAS to CAS Hold Time (CAS before RAS) | toum 20 — 20 — 20 — ns
CAS Precharge Time (Refresh Gounter Test) | tcpr 40 — 40 — 40 —_ ns
WE to RAS Precharge Time (CAS before BAS) | twrs | 10 — 10 _— 10 — | ns
WE Hold Time from RAS (CAS before RAS)| twiw | 10 | — | 10 | — | 10 | — | ns

—
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MSC23436A-xxBS12/DS12

OKI Semiconductor

Notes:

—
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A start-up delay of 200 us is requlred after power-up | followed by a minimum of
eight initialization cycles (RAS-only refresh or CAS before RAS refrebh) before
proper device operation is achieved.

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

initialization cycles is required.

AC mesurement assume tT = 5 ns.

Vin (Min) and Vi (Max.) are reference levels for measuring input timing signals.

s
Mam i i ey biwwmmm oo pam s s = Tty e LT .
1 randlgon Licy dic (icadur cu voiweohn vH a

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

. Operation within the tgcp (Max.) limit ensures that tg o (Max.) can be met. trep

(Max.) is specified as a reference pointonly. If trcp is greater than the specified tpcpy
(Max.) limit, access time is controlled by tcac.

b [4.Y, SV HO Y

ancy L Aone Y A
RAD UYIaX.7 1IN 0su

a es that tg ac (Max.) can be met. trap
(Max ) isspecified as areference point only. If tp o p is greater than the specified tran
J) limit, access time is controlled by ta 4.

trcH or trry must be satisfied for a read cycle.

See ADDENDUM D for AC Timing Waveforms




