OK I Semiconductor

MSC23236B/BL-xxBS24/DS24

2,097,152-Word by 36-Bit DRAM Module: Fast Page Mode

DESCRIPTION

The OKI MSC23236B/BL-xxB524 /D524 is a fully decoded 2,097,152-word x 36-bit CMOS Dynamic Ran-
dom Access Memory Module composed of sixteen 4-Mb DRAMs in SOJ (MSM514400B/BL) packages and
eight 1-Mb DRAMs in PLCC (MSM511000B/BL) packages mounted with twenty-four 0.2 uF decoupling
capacitors on a 72-pin glass epoxy single-inline package. This module is generally used for memory
expansion in parity applications such as workstations. The low-power version (BL) offers reduced power
consumption for mobile computing applications like laptops and palmtops.

FEATURES

¢ 2-Meg x 36-bit organization ¢ Input: TTL compatible

* 72-pin socket insertable module * Output: TTL compatible, three-state
- MSC23236B/BL-xxBS24: Gold tab * Refresh: 1024 cycles/16 ms (128 ms : L-version)
- MSC23236B/BL-xxDS524: Solder tab o TAS-before-RAS refresh, CAS-before RAS

¢ Single +5 V supply +10 % tolerance hidden refresh, RAS-only refresh capability

¢ Access times: 60, 70, 80, 100 ns

Family Organization

Access Time (Max) Cycle Time Power Dissipation (Max)

Part Number tRac tan toac (Min) Operating Standby
MSC23236B/BL-60BS24/D524 60 ns 30 ns 15 ns 120 ns 6710 mw 132 mW
MSC232368/BL-70B524/D524 70 ns 35ns 20 ns 130 ns 6050 mW
MSC23236B/BL-80BS24/DS24 80 ns 40 ns 20ns 150 ns 5390 mw 26 4 mW
MSC232368/BL108524/DS24 100 15 50 s 25 ns 190 s 4730 MW (L Verston)
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PIN CONFIGURATION

MSC23236B/BL-xxBS24/DS24
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*1 The common size difference of the board width 12 5mm of its height 1s
specified as 0 2. The value above 12.5mm is specified as +0 5

Pin Configuration

Pin Number | Pin Name || PinNomber | Pin Name || Pin Number | PinName || Pin Number | Pin Name || Pin Number | Pin Name
1 Vgg 16 A4 3 A8 46 NC 61 DQ14
2 DQO 17 A5 32 A9 47 WE 62 DQ33
3 DQ18 18 AB 33 RAS3 48 NC 63 DQ15
4 D1 19 NC 34 RAS2 49 DQ9 64 DQ34
5 Da19 20 DQ4 35 DG26 50 DQ27 65 DQ16
6 DQ2 21 DQ22 36 D08 51 DQ10 66 NC.
7 DQ20 22 DQ5 37 DQ17 52 DQ28 67 PDO
8 DQ3 23 DQ23 38 DQ35 53 DA 68 PD1
9 Do21 24 DO6 39 Vss 54 DQ29 69 PD2
10 Vee 25 DQ24 40 CASD 55 DQi2 70 PD3
11 NC 26 DO7 41 CAS2 56 D@30 7 N.C
12 AD 27 DQA25 42 CAS3 57 DQ13 72 Vss
13 Al 28 A7 43 CAST 58 DQ31
14 A2 29 N C. 44 RASD 59 Vee
15 A3 30 Ve 45 RAST 60 DO32

Presence Detect Pins

Pin Number Pin Namse 60 ns 70 ns 80 ns 100 ns
67 PDO NC NC N.C N.C.
68 PD1 NC. NC N.C N.C
69 PD2 NC. Vsg NC. Vss
70 PD3 NC. NC Vsg Vgg
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BLOCK DIAGRAM

AO - A9
RASC — —— RAS3
CASO CASZ
WE
| AQ - A9 DQ |— DQ0 — DbQ AQ - AS  AQ - A9 bQ DQ18 — DQ AQ - A9
—— RAS DQ+— DQ1 — DQ RAS H— — RAS DQ —DQ19— DQ RAS 4
H - TAS DQ|— DQ2 — DQ TAS H - TAS DQ — D@20 — DQ TAS H-14
WE DQ +— DQ3 — DQ WE WE DQ +—DQ21 —{ DQ WE
OFE OE OE OF
I EEEa
Vlcc Vlss Vee st Voo Vss V(I)C st
e AD - A9 DQ — DQ4 — DQ A0 - A9 — AD - A9 DQ —DbQ22— DQ AOD - A9
1 RAS DQ — DQ5 — DQ AAT 9 +—-{ RAS DQ — DQ23—{ DQ RAS |-+
-1 CAS DQ — DQ6 — DQ CAS 1 ¢ CAS DQ —DQ24 — DQ CAS 4
WE DQ — DQ7 — DQ WE WE DQ —DQ25— DQ WE
OE OE OE OE
< ESRa
VICC V'ss VTC VT.S Vee Vss V?c Vss
+TA0 - A9 AD- A9 |4 A0 - Ag AO - A9 |4
- RAS D DQs D RAS 4 - RAS D DQ26 D RAS H+
L CAS C)T _EQ CAS H+- {14 CAS Oj_ IQ TAS H-+-
WE WE WE WE
Vfl:c V]SS Vee V[SS V(];c VTS V?c V]SS
- AD - A9 DQ|— DQY — DQ AQ - AS 4 1 AO - A9 DQ —DQ27 — DQ AD - A9 |
- RAS DQ —DbQ10— DQ RAS |- 1 RAS DQ — DQ28 — DQ RAS (4
—1 CAS DQ (—DQ11 — DQ CAS H1 11 CAS DG +— DO29— DQ CAS H1
WE DQ —DQ12— DQ WE WE DQ — DQ30— DQ WE
OF OE OE OE
I IEEEa
Vee Vss Voo Vss V?c V?s V?c Vss
| AD - A9 DQ1+—DQ13— DQ AD - A9 |- — AC - A9 DQ —DQ3t—{ DQ AD - AS
an RAS DG +—DQ14— DQ RAS - 1 RAS DQ —DQ32— DQ RAS H4
- TAS DQ |—DQ15— DQ CAS HH4 1 TAS DQ |—DQ33— DQ TAS [H-
WE DQ+—DQ16— DQ WE WE DQ — DQ34 —1 DQ WE
OFE OE OE OE
< e
Vee Vss V<[:c V]SS Vc!:c VISS Vee V{ss
LTA0 - A9 AD- Ao LTA0 - A9 AD- Ao
L ARS D{y-DQ17 44D FAS |4 + | RAS D |4~ DQ35 4D RAS |—
v CAS QI IO TAS [—14 +— CAS Qj_ TQ CAS ——
WE WE WE WE
Vee Vss Vee Vss Vee Vss Vee Vss
RAST RASZ
CAST CAS3
Vee
C1 % sesn % c24
Vss
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ELECTRICAL CHARACTERISTICS

Absolute Maximum Ratings [!]

Parameter Symbol Value Unit
Voltage on any pin relative to Vgg Vins Vour -10~+70 v
Voltage Vg supply refative to Vgg Ve 10~470 v
Short circuit output current los 50 mA
Power dissipation Pp 24 w
Operating temperature Topr 0~+70 °C
Storage temperature TsTg -40 ~ +125 °C

1 Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are exceeded Functional aperation should be restricted to the condittons
as detailed in the operational sections of this data sheet Exposure to absolute maximum rating conditions for extended penods may affect device
reliability

Recommended Operating Conditions (T, = 0 ~ +70°C)

Rated Value
Parameter Symbol Min Typ Max Unit
Power supply voltage Vee 45 50 55 v
Vss 0 0 0 v
Input high voltage \m 24 — 65 v
Input low voltage Vi -1.0 — 08 v
Capacitance (T, = 25°C, f = 1 MHz) [!]
Parameter Symbol Typ Max Unit
Input capacitance (AQ ~ A9) Cint - 186 pF
Input capacitance (WE) Cine - 188 pF
Input capacitance (RASD ~ RAS3) Cinz - 62 pF
input capacitance (CASC ~ CAS3) Cina - 62 pF
1/0 capacitance (DQ0~DQ7, DAY ~ DQ16, DQ18 ~ DA25, DQ27 ~ DA34)| Cpay - 24 pF
1/0 capacrtance {DQ8, DQ17, DQ26, DQ35) Cpaz - 36 pF

1 Capacitance measured with Boonton Meter

5-54 OKI SEMICONDUCTOR
M L?24240 0OD1LOGLS 97T W




DC Characteristics (Vg =5 V £10%, T, = 0°C ~ +70°C)

B MSC23236B/BL-xxBS24/DS24 B

60 ns 70 ns 80 ns 100 ns
Parameter Symbo! Condition Min | Max | Min | Max | Min | Max | Min | Max | Unit | Note
Input leakage L 0V<Vi<65Y, 240 | 240 | -240 | 240 | -240 | 240 | -240 | 240 | pA
current Alf other pins not
under test=0V
Output leakage current ) Doyt disable -20 20 -20 20 -20 20 -20 20 LA
0V<Vo<hbsV
Output igh voltage Vou lop=-50mA 24 | Vec | 24 | Vee | 24 | Veo | 24 | Ve
Output low voltage VoL lor=42mA 0 04 0 04 0 04 0 04
Average power supply current | lgpq RAS, TAS cycling, - 1220 - 1100 - 980 - 860 | ma | (112
(Operating) tpe = min
Power supply current lgee RAS =V, |TTL - 48 - 48 - 48 - 48 | mA
{Standby) CAS = Vi, - o4 - | o4 - | 4 - 24 | mA E
Dour = HI-Z | MOS 3
- |48 - |48 - 1ag | - |48 | mA| B
Average power supply current | lops RAS cycling, - 12201 - [1100| - [ 980 | - | 80 | ma | (102
(RAS-only refresh) CAS =V,
tre =min
Average power supply current | Igcg RAS cycling, - 1220 - {100 - 980} - |80 | ma|ll
(CAS-before-RAS refresh) CAS-before-RAS
tRC =min
Average power supply current | lgcy RAS =V, - 11020 - |00 | - | 780 - | 680 { mA | 14
(Fast Page Mode) CAS cycling.
tPC =min
Average power supply current | lpcqg tag = 125 s, -l72 ) - T2 - 72| - | 72 | ma | (NB
(Battery Backup) CAS-before-RAS
cyching
1 g depends on output loading and cycle rates Specified values are obtained with the output open
2 Address can be changed once or less while RAS = V).
3 L-version only tgag=tras (min ) to 1 ps input voltage All pins Vi = Vg -02Vorvy <02V
4 Address can be changed once or less while TAS = V|
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AC Characteristics (Vgg = 5 V £10%, T, = 0°C ~ +70°C) [11 (21 3]

60 ns 70 ns 80 ns 100 ns

Parameter Symbol | Min | Max | Min | Max | Min | Max | Min | Max | Unit Note
Random read or write cycle time tre 120 - 130 - 150 - 190 - ns
Fast Page Mode cycle time tpg 40 - 45 - 50 - 60 - ns
Access time from RAS tRAC e -]l - |8 | - |100] ns |BEIE
Access time for TAS teac s ] -]l - |2 | - {2 |n |HB
Access time from column address tan - 30 - 35 - 40 - 50 ns | (416]
Access time from TAS precharge tepa - | 35 - | 40 - | 45 - 55 ] ns | W
Output low impedance time from CAS tolz 0 - 0 - 0 - 0 - ns
Output buffer turn-off delay time torr o 20| o2 ] 0]20f0]|2s]|nn|l
Transttion time tr 3 50 3 50 3 50 3 50 ns | B
Refresh period tRer - 16 - 16 - 16 - 16 ms
Refresh penod (L.-version) tRer - 128 - 128 - 128 - 128 ms
RAS precharge time trp 50 - 50 - 60 - 80 - ns
RAS pulse width trag 60 | 10K | 70 [ 10K | 80 | 10K | 100 | 10K | ns
RAS puise width (Fast Page Mode) iRasP 60 | 100K | 70 [ 100K | 80 | 100K | 100 | 100K | ns
RAS hold time trsH 15 - 20 - 20 - 25 - ns
TAS precharge time (Fast Page Mode) tep 10 - 10 - 10 - 10 - ns
CAS pulse width teas 15 | 10K | 20 | 10K | 20 | 10K | 25 | 10K | ns
CAS hoid time tgsH 60 - 70 - 80 - 100 - ns
TAS to RAS precharge time tcrp 5 - 5 - 5 - 5 - ns
RAS to TAS delay time treD 20 | 45 | 20 | 50 | 20 | 60 | 25 | 75 | ns | BB
RAS to column address delay time tRAD 15 | 30 | 15 | 35 | 15 | 40 | 20 | 50 | ns | 1O
Row address set-up time task 0 - 0 - 0 - 0 - ns
Row address hold time tRAH 10 - 10 - 10 - 15 - ns
Column address set-up time tasc 0 - 0 - 0 - 0 - ns
Column address hold time tcaH 15 - 15 - 15 - 20 - ns
Column address hold time from RAS taR 50 - 55 - 60 - 75 - ns
Column address to RAS lead time tRAL 30 - 35 - 40 - 50 - ns
Read command set-up time tres 0 - 0 - 0 - 0 - ns
Read command hold time tReH 0 - 0 - 0 - 0 - ns | (8]
Read command hold time reference to RAS tRRH 0 - 0 - 0 - 0 - ns | (8
Write command set-up time twes 0 - 0 - 0 - 0 - ns
Write command hold time tweH 10 - 15 - 15 - 20 - ns
Write command hold time from RAS twer 50 - 55 - 60 - 75 - ns
Write command puise width twp 10 - 15 - 15 - 20 - ns
Write command to RAS lead tme tRwi 15 - 20 - 20 - 25 - ns
Write command to CAS lead time towt 15 - 20 - 20 - 25 - ns
Data-in set-up time tps 0 - 0 - 0 - 0 - ns
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AC Characteristics (Vg = 5 V #10%, T, = 0°C ~ +70°C) ['l [21 Bl (Continued)
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60 ns 70 ns 80 ns 100 ns
Parameter Symbol | Min | Max | Min | Max | Min | Max | Min | Max | Unit Note
Data-in hold time ton 15 - 15 - 15 - 20 - ns
Data-in hold time from RAS toHR 50 - 55 - 60 - 75 - ns
CAS active delay from RAS precharge treg 10 10 10 - 10 - ns
RAS to CAS set-up time (CAS-before-RAS) tesr 10 10 - 10 - 10 - ns
RAS to CAS hold time (CAS-before-RAS) teHR 30 - 30 30 30 - ns
CAS precharge time (Refresh counter test) tept 40 - 40 40 50 - ns
WE to RAS precharge time (CAS-before-RAS) twrp 10 - 10 - 10 10 - ns
WE hold time from RAS (CAS-before-RAS) twRH 10 - 10 10 10 - ns

1 Astart-up delay of 200 ps 1s required after power-up followed by a minimum of eight inttialization cycles (RAS-only refresh or TAS-before-RAS
refresh) before proper device operation 1s achieved When using the internal refresh counter, a mimimum of eight TAS-before-RAS imtialization E

cycles 1s required

AW N

AC measurements assume ty = 5 ns
Viy (min ) and V) (max ) are reference levels for measuring input timing signais Transition times are measured between V) and V).
Measured with a load circuit equivalent to 2 TTL + 100 pF
Operation within the tgep (max ) limit ensures that tgac (max ) can be met trep (Max ) 1s specified as a reference point only If tagp 1S greater than

the specified trgp (max ) imit, access time 1s controlled by foac
6. Operation within the tgap (max ) fimit ensures that tac (Max.) can be met trap (max ) 1s specified as a reference point only If taap 1S greater than

the specified tgap (max ) limit, access time 1s controlled by tas
7 torr (max) defines the ime at which the output achieves an apen circuit condition and 1s nat referenced to output voltage levels

8 1tpcn or trry Must be satisfied for a read cycle

See ADDENDUM D for AC Timing Waveforms
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