OKXKI Semiconductor
MSC23840-xxBS20/DS20

8,388,608-Word by 40-Bit DRAM Module: Fast Page Mode

DESCRIPTION

The OKI MSC23840-xxBS20,/DS20 is a fully decoded 8,388,608-word x 40-bit CMOS Dynamic Random
Access Memory Module composed of twenty 16-Mb DRAMs in SOJ (MSM5117400) packages mounted
with twenty 0.2 pF 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.

FEATURES
* 8-Meg x 40-bit organization ¢ Input: TTL compatible
* 72-pin socket insertable module ¢ Qutput: TTL compatible, three-state
- MSC23840-xxBS20: Gold tab * Refresh: 2048 cycles / 32 ms
- M5C23840-xxD520: Solder tab e TAS-before-RAS refresh, CAS-before-RAS
e Single +5 V supply £10% tolerance hidden refresh, RAS-only refresh capability

* Access times: 60, 70, 80 ns

Family Organization

_ PartMumber 1 ome | oW | ) _ Blemdty
MSC23840-60B520/DS20 60n 30ns 15ns 110ns 6875 mW
MSC23840-708520/DS20 70ns 35ns 20ns 130ns 6325 MW 110mw

(MOS level)
MSC23840-80BS20/DS20 80ns 40ns 20ns 150ns 5775 mW
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PIN CONFIGURATION

MSC23840-xxBS20/DS20

10795102

3.38 TYP| 101.19 TYP

23.18

33.020.2

YR
TPTY
10,16} 6.3

203 TYP

95.25

9.30 MAX

f

5.71 MIN
3.17 MiN

127 +0.1

*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 Configuration

1

2 DQO 17 A5 32 A9 47 WE 62 D034
3 DQ1 18 A6 33 NC. 48 Vgg 63 DQ35
4 0Q2 19 OF 34 NC. 49 DQ22 64 DO36
5 D03 20 D08 35 DQ17 50 DQ23 65 DQ37
6 DQ4 21 DQY 36 0Q18 51 D024 66 D038
7 DQ5 22 DQ10 37 DQ19 52 0025 67 PDO
8 DQ6 23 DQti 38 D020 53 DQ26 68 PD1

9 Y, 2 DQ12 39 Vs 54 DQ27 69 PD2

10 Vee 25 DQ13 40 TASD 55 D028 70 PD3
11 PD4 2% Da14 41 A10 56 D029 7 DQ39
12 A0 27 DQ15 42 NC. 57 DQ30 72 Vss

13 Al 28 A7 43 TAST 58 D031

14 A2 29 DQ16 44 RASD 59 Ve

15 A3 30 Vee 45 RAST 60 DQ32

Presence Detect Pins

PDO N.C. NC. NC.
68 PD1 Vg Vgg Vgs
69 PD2 NG, Vs NC.
70 PD3 NC. NC. Vgg
11 PDA Vg Vss Vss
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BLOCK DIAGRAM

AD - A10
HASO
CAS0
WE
OF
H[A0-A1T0  DQ— D0 —{DQ  Ao-Al0H L TAC-A10. DQ}—DQ20—{DQ  A0-A10H
HH AAS pQ|— bal —{ba RAS H L RRS DQ|—DQ21— 0Q RAS H
- cAs DQ|— DQz — DQ TAS HH HHH TAS DQ }— DQ22 — DQ TAS HH
WE DQ|— DQ3 —{ DQ WE WE DQ |— DQ23— DQ WE
OFE OE OE OF
Vec  Vss Vec  Vss V(IJC Vlss Voo Vss
}[A0CAT0  DQ}— DQ4 —{DQ  A0-A10}H } [A0-A10 DQl—Daz4—{DQ  A0-ATD
- FAS DQ |— DQs — DQ FAS |-+ H RAS 0Q |— DQ25 — DQ RAS
H Heas DQ|l— pas — pQ tAs HH HH TAS pQ |- Daz6 — DO TAS HHH
WE DG |— DQ7 — DQ WE WE DQ |— DQ27 — DQ WE
OFE OFE OFE OF
Vec Vis VICC Vlss jc Vss Vee Vss
} TA0-A10  DQ]— DQs —{DQ  Ao-AlOH t A0-A10  DQ}—DQe8—DQ  A0-A10H
H- FAS DQ|— DQ9 — DQ RAS -L - FAS DQ [— DQ29 —{ DQ FAS H+
H-H CAS DQ |—DQ10—— DQ TAS HH H+ TAS DQ |— DQ30— DQ TAS HH
WE DQ [—DQi11 — DQ WE WE DQ [— DQ31— DQ WE
OF OE oF OE
Vee V?s Veo Vss Vee Vss Vee Vss
tH[A0-a10 DQ}—DQ12—{DQ  A0-A1D } [A0-A10 DQl—DQ3z—{DQ  AG-AlDH
- FAS DQ |—DQ13—{ pQ RAS HH M- RAS 0Q |—DQ33— DA FAS HH
+—H TAS DQ |—DQ14— DQ TAS HH H-1TAS DQ |— DQ34 — DQ TAS H
WE DQ |—DQi5— DQ WE WE DQ [— DQ35— DQ WE
(o) OE OE TE
Vee Vlss Vec Vss V<|:c Vss Vee V|SS
LTa0-A10 DQ|—DQ16—{DQ  AO-AIOH L[a0-A10  DQ}—DQ3s—|{pQ  Ao-A10H
bm DQ|—DQ17— DQ FAS [ tm DQ [—DpQ37—{bQ HAS —
TKS DQ|—DQis— DQ TKS —H TAS DQ |— DbQas — DQ TAS |—H
WE DQ —DQ19— DQ WE WE DQ —DQ39— DQ WE
OE OE OE OFE
Vee Vss Ve Vss Vee Vss Vee Vss
RAST
TAST
Vee
Cc1 % ees % c20
Vss
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ELECTRICAL CHARACTERISTICS

Absolute Maximum Ratings [']

Voltage on any pin relative to Vgg Vin. Vour -1.0~+7.0 v
Voltage Vg supply relative to Vgg Vee -1.0~+7.0 \
Short circuit output current los 50 mA
Pawer dissipation Pp 20 w
Operating temperature Torr 0 ~+70 °C
Storage temperature Tst1g -40 ~ +125 °C

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

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

L 5 Uslt
Power supply v;ﬂage 55 v
0 0 v
Input high voltage —_ 6.5 v
Input iow voitage Vi -1.0 — 0.8 \

Capacitance (T, = 25°C, f = 1 MHz) [']

o Pawomeer | Symbol Typ Max Unit
Input capacitance (AQ ~ A10) Cins - 158 pf
Input capacitance (RAS0, RAST, TASO, TAST) Cino - 90 pF
Input capacitance (WE, OE) Cing - 160 pF
1/0 capacitance (DQ0 ~ DQ39) Cpa - 30 pF

1. Capacitance measured with Boonton Meter.
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DC Characteristics (Voo =5 V £10%, T, = 0°C ~ +70°C)

e

Gk ey sl : g = T up | X ‘ sl
Input leakage T 0V<Vi<85V; 200 | -200 | 200 | pA
current All other pins not
under test=0V
Output leakage current o Doy disable -20 20 -20 20 -20 20 pA
0V<Vg<55V
Output high voltage Vou lon = -5.0 mA 24 Vee 24 Vee 24 Vee
Output low voltage Vou lop=4.2mA 0 0.4 0 0.4 0 0.4
Average power supply current | lggq RAS, TAS cycling, - |1250| - [1150]| - [1050 | ma | 1112
(Operating) trg = min.
Power supply current lec2 RAS =V, | TTL - 40 - 40 - 40 | mA
(Standby) CAS = V|H, _ A _
DOUT - Hi-Z MOS 20 20 20 mA
Average power supply current | lcca FAS cycling, - 1250 - |1ts0| - [1050 | ma | 112
(RAS-only refresh) CAS = Vi,
tpg = min.
Average power supply current | locg RAS cycling, - 11250 - [1150| - | 1050 ma | U]
(CAS-before-RAS refresh) CAS-before-RAS,
tpe = min.
Average power supply current | lgcr RAS =V, - (150 - [1050| - | 950 [ ma [ MDY
(Fast Page Mode) CAS cycling,
tpc = min.

1. lgc depends on output loading and cycle rates. Specified values are obtained with the output open.
2. Address can be changed ance or less white RAS = v, .
3. Address can be changed once or iess while CAS = V.
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AC Characteristics (Vg = 5 V £10%, T, = 0°C ~ +70°C) 11 [21 B3]

. 60 ns 70 ns 80ns

Parameter Symbol | Min | Max | Min | Max | -mim | Max | ume
Random read or write cycle time tac 110 - 130 - 150 - ns
Read modify write cycle time tRMw 155 - 185 - 205 - ns
Fast Page Mode cycle time tpg 40 - 45 - 50 - ns
Fast Page Mode read madify write cycle time tPRMW 85 - 100 - 105 - ns
Access time from RAS tRac - 60 - 70 - 80 ns | WIMSI6]
Access time for CAS toac - 15 - 20 - 20 ns | 415
Access time from column address tan - 30 - 35 - 40 ns | 1B114
Access time from OF toea - 15 - 20 - 20 ns | @
Access time from CAS precharge tepa - 35 - 40 - 45 ns |
Output low impedance time from CAS toLz 0 0 0 ns
Output buffer turn-off delay time torr 0 15 0 20 0 20 ns | 11
OF to data output buffer turn-off delay toez 0 15 0 20 0 20 ns | 1
Transition time i 3 50 3 50 3 50 ns | B
Refresh period tREF 32 - 32 32 ms
RAS precharge time tRp 40 - 50 - 60 - ns
RAS pulse width taas 60 10K 70 10K 80 10K ns
RAS pulse width (Fast Page Mode) 1Rasp 60 100K 70 100K 80 100K ns
RAS hold time trsH 15 - 20 - 20 - ns
RAS hold time referenced to OF tRoH 10 - 10 - 10 - ns
CAS precharge time (Fast Page Mode) tep 10 - 10 - 10 - ns
TAS pulse width teas 15 10K 20 10K 20 10K ns
CAS hold time tesH 60 70 80 ns
CAS to RAS precharge time terp 10 - 10 10 - ns
RAS to CAS delay time tReD 20 45 20 50 20 60 ns | M
RAS to column address delay time tRAD 15 30 15 35 15 40 ns | 16
Row address set-up time 1asR 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 tcaH 15 - 15 - 15 ns
Column address hold time from RAS tan 50 - 55 60 ns
Column address to RAS lead time traL 30 35 40 ns
Read command set-up time tres 0 - 0 - 0 - ns
Read command hold time tReH 0 - 0 - 0 - ns (8l
Read command old time reference to RAS tRRH 0 - 0 - 0 - ns | 18l
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

6-48 OKI SEMICONDUCTOR



B MSC23840-xxBS20/DS20 B

AC Characteristics (Vgc = 5 V £10%, T, = 0°C ~ +70°C) [l [21 B] (Continued)

60 ns 70ns 80 ns
Parameter Symbol Min Max Min | Max Min Max Unit

Write command pulse width twp 10 - 10 - 10 - ns

OF command hold time toen 15 - 20 - 20 - ns

Write command-to-CAS lead time towl 15 - 20 - 20 - ns

Write command-to-RAS lead time tRwL 15 - 20 - 20 - ns

Data-in set-up time tps 0 - 0 - 0 - ns

Data-in hoid time toH 15 - 15 - 15 - ns

Data-in hold time from RAS toHr 50 - 55 - 60 - ns

OF delay time toen 15 - 20 - 20 - ns
CAS-to-WE delay time town 40 - 50 - 50 - ns | @
RAS-to-WE delay time tRwD 85 - 100 - 110 - ns | 9
Column address to WE delay time tawp 55 - 65 - 70 - ns | 19
TAS active delay from RAS precharge trec 10 - 10 - 10 - ns

RAS to TAS set-up time (CAS-before-RAS) 1osr 10 - 10 - 10 - ns

RAS to CAS hold time (CAS-before-RAS) e 20 - 20 - 20 - ns

TAS precharge time (Refresh counter test) tept 40 - 40 - 40 - ns

WE to RAS precharge time (CAS-before-RAS) twrp 10 - 10 - 10 - ns

WE hold time from RAS (CAS-before-RAS) twrH 10 - 10 - 10 - ns

RAS to WE set-up time (Test mode) twsr 10 . 10 - 10 - ns | DI
RAS to WE hold time (Test mode) twHR 20 - 20 - 20 - ns | 1O
TAS precharge to WE delay time tcewn 60 - 70 - 75 - ns | 19

oo W

1.

A start-up delay of 200 ps is required after power-up followed by 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, @ minimum of eight CAS-before-RBAS initialization
cycles is required.

AC measurements assume ty = 5 ns

Vg {min.) and V) (max.) are reference levels for measuring input timing signals. Transition times are measured between Vjy 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.) is specified as a reference point only. If trgp is greater than
the specified trgp (max.} limit, access time is controlled by toac.

Operation within the tgap (max.) limit ensures that tgac (Max.) can be met. tgap (Max.) is specified as a reference point only. If trap is greater than
the specified tgap (max.) limit, access time is controlled by taa.

torr (Max.) and tgpz (Mmax.) defines the time at which the output achieves an open circuit condition and is not referenced to output voltage levels.
troy OF trry Must be satisfied for a read cycle.

twes. tow, trw. tawp and topwp are not restrictive operating parameters. They are included in the data sheet as electrical characteristics only. If
twes = twes (min.), the cycle is an early write cycle and the data output pin will remain in @ high impedance state throughout the entire cycle. If
tewp (Min.), tawp 2 tawp (Min.) tawp = tawp (min.) and topwp = topwp (Min.), the cycle is a read modify write cycle and the data output pin will
contain data read from the selected cell. If neither condition is satisfied, the data output logic state (at access time) is undefined.

. 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 an 8-bit parallel test function. CA10, CA1 and CAQ are not used. In a read cycle, if all internal
hits are equla, the data I/Q pin will indicate a high level. If any internal bits are not equal, the data I/0 pin will indicate a low level. The test mode is
cleared and the memary 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.
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See ADDENDUM G for AC Timing Waveforms
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