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MB85323A-60/-70/-80
CMOS 1M x 36 Fast Page Mode DRAM Module

CMOS 1,024,576 x 32 Bit Fast Page Mode DRAM Module

The Fujitsu MB85323-A is a fully decoded, CMOS dynamic random access \ \NIAR
memory (DRAM) module consisting of eight MB814400A devices and four PRE\; See page 6

MB81C1000A devices. The MB85323A is optimized for those applications MSS-72P-P37
requiring high speed, high performance and large memory storage. The operation See page 7
and electrical characteristics of the MB85323A are the same as the MB814400A MSS-72P-P57
which features fast page mode operation. For ease of memory expansion, the
MB85323-A is offered on a 72-pad Single In-Line Memory Module package DQO 2 1 VSS
3 DQ18
(SIMM). pat 4 o pare
DQ2 6
7 DQ20
DQs 8 9 DQot
PRODUCT LINE AND FEATURES Yee 19w e
Parameter MB85323A-60 | MB85323A-70 | MB85323A-80 A2 14 13 Al
RAS Access Time 60ns max. 70ns max. 80ns. max ﬁg 12 17 A5
Random Cycle Time 110ns min. 125ns min. 140ns min. DQ4 20 19 '[\)'CZZ
Address Access Time 30ns max. 35ns max. 40ns max. DQ5 22 21 Q

DQ6 24 23 DQ23

CAS Access Time 15ns max. 20ns max. 20ns max. DQ7 26 25 DQ24
Fast Page Mode 40 45 45 A7 o8 27 DQ25
Cycle Time ns max. ns max. ns max. VeC 20 351; Eg
Power Dissipation 6468mW max. 5896mW max. 5324mW max. %2 gﬁ 33 NC

+ Operating mode DQ8 36 35 DQ26
o Standby mode 132mW max. (TTL level) /66mW max. (CMOS level)

37 DpQi7
«  Organization: 1,024,576 word x 32 bit oas 3 39 vss
A 4 41 TAm

¢ Memory: MB814400A, 8 pcs. RASO 44 43 CAS1

MB81C1000A, 4 pcs. NC 46 45 NC
47 WE
»  Decoupler Capacitor: 0.22 uF, 8 pcs. 3827 gg 49 DQ9
51 DQ10
e Package and Ordering Information: 72-pad SIMM, order as gggg 2421 53 DQ11
MB85323A-xxPJPBK Das0 56 55  DQi2
(PJPBK = Gold Pad) or DQ3t 58 37 5’8&3
MB85323A-xxPJPB DQ32 60 & 5Ada
(PJPB = Gold Solder Pad) gggi %2 & DQis

65 DQ16
NC 66
PD2 68 67 PD1

ABSOLUTE MAXIMUM RATINGS (see Note) 69 PD3
PD4 70
; - ves 72 7t NC
Rating Symbol Value Unit
Power Supply Voltage Veo ~1.0to+7.0 \ PIN | symeoL| -60 | -70 | -80
Input Voltage VIN -1.0t0+7.0 \ 67 PDA1 vss | vss | vss
Output Voltage Vourt -1.0t0+7.0 \ 68 PD2 VSS | VSS | VSS
Short Circuit Output Current lout 5.0 mA 69 PD3 NC | VSS | NC
Power Dissipation PD 8.0 w 70 PD4 NC | NC | VSS
Storage Temperature Ts1g -55t0+125 °C
. . . . This device contains circuitry to protect the inputs against
Note: Permanentdevice damage may occurifthe above AbsoluteMaximumRatings are damage due to high static voltages or electric fields. However,
exceeded. Functional operation should be restricted to the conditions as detailed in it is advised that normal precautions be taken to avoid
the operational sections of this data sheet. Exposure to absolute maximum rating applicationof any voltage higherthan maximum rated voltages
conditions for extended periods may affect device reliability. tothis high impedance circuit.
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Figure 1. Function Block Library




MB85323A-60

MB85323A-70
MB85323A-80
(Recommended operating conditions unless otherwise noted)
P t Symbol Cond Value Unit
it ni
arameter ymbo onditions Min. Typ. Max.
Output High Voltage VoH loq=-5mA 24 — — \"
Output Low Voitage VoL loL=—4.2mA — —_ 04 \
RAS OV<ViNS55Y 40 - 30
P 4.5V <V 5.5V . _
InputLeakage Current CAS hw Vg = OV; all other pins 30 20 pA
ADD, WE not under test = 0V -80 — 60
0V < Vpour£5.5V _
OutputLeakage loy Data out disabled ~20 20 pA
OperatingCurrent MB85323A-60 FAS & CAS avalin: 176
(Average power MB85323A-70 lecs 2AS cycling; — — 1072 mA
1 tRC = min.
supply current) MB85323A-80 968
Standby Current TTL Level RAS = CAS =V4 24
(Power supply Icca — — mA
current) CMOS RAS = CAS 2 V¢ 0.2V 12
Refresh Current #1 MBB5323A-60 CAS =V; 1176
(Average power MB85323A-70 leca RAS = cycling; — — 1072 mA
supply current) 1 MB85323A-80 tRC = min. 968
Fast Page Mode MB85323A-60 RAS = V; 684
Current MB85323A-70 lcca CAS = cycling; — — 624 mA
MB85323A-80 tPC =min. 584
Refresh Current #2 MB85323A-60 RAS = cycling; 1016
(Average power MB85323A-70 lces CAS-before-RAS — — 912 mA
supply current) 1 MBB5323A-80 tRC = min. 808

Note:

Icc depends on the number of address change as RAS = V|_and CAS = V|, VL >-0.5V.

lccs is specified at one time of address change during one Page cycle.

CAPACITANCE (T, = 25°C, F = 1MHz)

1

2.

3. lger. leezand loes are specified at three time address change during RAS = V). and CAS = V.
4

Icc depends on the output load conditions and cycles rate; the specified values are obtained with the output open.

Parameter Symbol Typ. Max. Unit
Input Capacitance, A0 to A9 Cing — 60 pF
Input Capacitance, RAS0 and RAS2 Cing — 34 pF
Input Capacitance, CAS0 and CAS3 Cins — 19 pF
Input Capacitance, WE Cing — 51 pF
}/O Capacitance, (DQO-7, DQY-16, DQ18-25, DQ27-34) Coo1 — 10 pF
I/0 Capacitance, (DQ8, DQ17, DQ26, DQ35) Coaq2 — 13 pF




MB85323A-60

MB85323A-70
MB85323A-80
AC CHARACTERISTICS
(At recommended operating conditions unless other noted) 345
MB85323A-60 MB85323A-70 MB85323A-80 i
No Parameter Symbol Unit
Min. Max. Min. Max. Min. Max.

1 | Time Between Refresh 17 tRerF — 16.4 — 16.4 — 16.4 ms
2 | RandomRead/Write Cycle Time trc 110 — 125 — 140 — ns
3 | Access Time fromRAS 47 RAC — 60 - 70 — 80 ns
4 | Access Time from CAS 5 7 tcac — 15 — 20 — 20 ns
5 | Column Address Access Time & 7 tan — 30 — 35 — 40 ns
6 | OutputHold Time fon 0 — 0 — 0 — ns
7 | OutputBuffer Turn On Delay Time ton 0 — 0 — 0 — ns
8 | OutputBuffer Turn Off Delay Time & torrF — 15 — 15 — 20 ns
9 | Transition Time tr 2 50 2 50 2 50 ns
10 | RAS Precharge Time trp 40 — 45 — 50 — ns
11 | RAS Pulse Width tras 60 100000 70 100000 80 100000 | ns
12 | RASHold Time tRsH 15 — 20 — 20 — ns
13 | CAS to RAS Precharge Time tcrp 5 — 5 — 5 — ns
14 | RAS to CAS Delay Time % 10 treo 20 45 20 50 20 60 ns
15 | CAS Pulse Width tcas 15 — 20 — 20 - ns
16 | CAS Hold Time tcsH 60 — 70 — 80 — ns
7 %ﬁgiigfé?s—ﬁggeefresh) 15 teen 10 - 10 - 10 - ns
18 | Row Address Set Up Time tasr 0 — 0 — 0 — ns
19 | Row Address Hold Time tRAH 10 — 10 — 10 — ns
20 | Column Address Set Up Time tasc 0 — 0 — 0 — ns
21 | Column Address Hold Time tcam 12 — 12 — 15 — ns
22 | RASto Column Address Delay Time 1 tRaD 15 30 15 35 15 40 ns
23 | Column Address to RAS Lead Time tRAL 30 — 35 — 40 — ns
24 | Column Address to CAS Read Time fcaL 30 — 35 — 40 — ns
25 | Read Command Set Up Time trcs 0 — 0 — 0 — ns
25 | RS wn | 0 | = | o | - | o | - |
o | BECREET™  |w | 0 | — | o | - | o [ - =
28 | Wirite Command Set Up Time 13 twes 0 — 0 — 0 — ns
29 | Write Command Hold Time tweH 10 — 10 — 12 —_ ns
30 | WEPulse Width twp 10 — 10 — 12 — ns
31 | Write Command to RAS Lead Time tRwL 15 — 20 — 20 — ns
32 | Write Command to CAS Lead Time towe 15 - 20 —_ 20 — ns
33 | DIN Set Up Time tbs 0 — 0 — 0 — ns
34 | DIN Hold Time ton 10 — 10 — 12 — ns
5 | e e RS we | 0 | = | o | = | o | - |




MB85323A-60
MB85323A-70
MB85323A-80

AC CHARACTERISTICS

(At recommended operating conditions unless other noted) 3 45

MB85323A-60 MB85323A-70 MB85323A-80 .
No. Parameter Symbol Unit
Min. Max. Min. Max. Min. Max.

CAS Set Up Time for
36 | (CAS-before-RAS Refresh) tcsh 0 — 0 — 0 — ns

CAS Hold Time for
37 | CAS-before-RAS Refresh tcHR 10 - 10 - 12 - ns
38 | WE Set Up Time from RAS 16 twsr 0 — 0 — 0 — ns
39 | WE Hold Time from RAS 16 twHR 10 — 10 — 10 — ns
40 | DIN to CAS Delay Time tbzc 0 — 0 — 0 — ns
41 | Fast Page Mode RAS Pulse Width traSF — 100000 — 100000 — 100000 ns

Fast Page Mode Read/Write
42 Cycle Time tec 40 —_ 45 — 45 — ns
43 | Access Time from CAS Precharge 7> 14 | tcpa - 35 — 40 — 40 ns
44 | FastPage Mode CAS Precharge Time tcp 10 — 10 — 10 — ns
45 | RAS Hold Time from CAS Precharge tRHCP 35 — 40 — 40 —_ ns

Notes:

1.

An initial pause (RAS = CAS = V) of 200us is required after
power-up followed by any eight RAS-only cycles before proper
device operation is achieved. In case of using internal refresh
counter, a minimum of eight CAS-before-RAS initialization cycles
instead of 8 RAS cycles required.

AC characteristics assume tt = 5 ns.

Vi1 (min) and V) (max) are reference levels for measuring timing
of input signals. Also transition times are measured between V|4
{min) and V,_ (max).

Assumes that tgep < trep (Max), trap < trap (Max). If trep is
greaterthanthe maximum recommended value showninthistable,

trac will be increased by the amount that trcp exceeds the value
shown.

It thcp 2 trep {Max), trap 2 trap (Max), and tasc = taa — toap -
11, access time is tcac.

If trap = trap (Max) and tapo < taa —tcac — t1, access time is taa.
Measured with a load equivalent to two TTL loads and 100pF.

torr and togz is specified that output buffer change to high
impedance state.

10.
1.

12.
13.

14.

15.

16.
17.

Operation within the tgp (max) limit ensures that tgac (max) can
bemet. tropis specified as a reference pointonly; istgcpis greater
than the specified tgep (max) limit, access time is controlled
exclusively by tcac of taa.

trep (mMin) = tpap (Min) + 2tr + tagc (MiN).

Operation within the tgap (Max) limit ensures that tgac (max) can
be met. tgap (Mmax) is specified as a reference point only; if trap is
greaterthanthe specified tpap (max) limit, access time is controlled
exclusively by tcac or taa.

Either tpppy or tacy Must be satisfied for a read cycle.

Iftwes 2 twes (min) the data output pin will remain High-Z state
through entire cycle.

tcpa is access time form the selection of a new column address
(thatis caused by changing CAS from "L” to "H"). Therefore, if tcp
is long, tcpa is longer than tgpa (max).

Assumes that CAS-before-RAS refresh.
Assumes that test mode function for non-parity bit..

trer is for distributed refresh (1024 refresh cycles/16.4 ms). For
burst refresh, tger = 8.2 ms (1024 refresh cycles/8.2 ms).

* Source: See MB814400A Data Sheet for details on the electricals.



MB85323A-60

MB85323A-70
MB85323A-80
(Suffix: PJPBK)
72-PAD PLASTIC SINGLE IN-LINE TYPE MODULE
(CASE No.: MSS-72P-P37)
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©1993 FUJITSULIMITED M72030S-10 inches (millmeters




MB85323A-60

MB85323A-70
MB85323A-80
PACKAGE DIMENSIONS
(Suffix: PJPB)
72-PAD PLASTIC SINGLE IN-LINE TYPE MODULE
(CASE No.: MSS-72P-P37)
~ 4.250+.005 _
(107.95+0.13) Resistor mounting area
B 3.984 +.004
R.052+.005 (101.1940.10) -35023)&39)9 e
[ (R1.5720.13) / MAX. ‘ ‘
.400+.003 o g o of fo of §o M T !
(10.18+0.08) poog i b 1 J-
A | I L 925+ .005
{J § ; g g é 3 ; O] (2350+0.13)
—‘— Q d Q Q [ 1~} on 2hn
I‘I-IIIIIIIIHIIJII[T[IIIIIIHIIIIHIII JENINENNESEESNERUNEEENERNENEREEREAN l
250+.005 |# | Rosot.002  .080+.005 || .050+.001
(6.35£0.13) T | (R1.57+0.05) (2.03+0.13) (R1.27 £0.03) 200 (5.08) MIN.
250+.005 1.750+.002 .250+.005
(6.35£0.13) (44.45+0.05) ~ (6.35+0.13)
~ 370+002

PinNo.1INDEX | I (95.25+0.05) g . ]

[ 1 [ 3 I Y [ 3 I 1

Details of "A” part
041(1.04)

| |
| , l
) G E - G a T T ! : TYP. :
ey |
4010 NNARRN AN RRRNNNA RN RR RN RARN RN n R RN R R R A AR AR AR R R AR R RN A RN, [ -
(1.27_4 og) e m ' 1 100(2.54) |
' ° R = B > B | X . MIN. |
O i b b ] q T
d b q 1] i | |
| .010 (0.25) MAX. |
a p q i) -_
o) fog §o o B o o o J
*Resistor thickness is .040 (1.00) max. from board surface .125+.002 DIA angﬁi;misrreters
©1993 FUJITSU LIMITED M72030S-10 (3.1810.05)

All Rights Reserved. Circuit diagrams utilizing Fujitsu products are included as a
means of illustrating typical semiconductor applications. Complete information
sufficient for construction purposes is not necessarily given. The information con-
tained in this document has been carefully checked and is believed to be reliable.
However, Fuijitsu assumes no responsibility for inaccuracies.

The information contained in this document does notconvey any license under the
copyrights, patent rights or trademarks claimed and owned by Fujitsu. Fujitsu re-
serves the rightto change products or specifications without notice. No part of this
publication may be copied or reproduced in any form or by any means, or trans-
ferred to any third party without prior written consent of Fujitsu.
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FUJITSU LIMITED

For further information please contact:

Japan

FUJITSU LIMITED

International Marketing Div.

Furukawa Sogo Bldg., 6-1, Marunouchi 2-chome
Chiyoda-ku, Tokyo 100, Japan

Tel: (03) 3216-3211

Telex: 781-2224361

FAX: (03) 3215-0662

North and South America

FUJITSU MICROELECTRONICS, INC.
Semiconductor Division

3545 North First Street

San Jose, CA 95134-1804, USA

Tel: 408 -922-9000

FAX: 408-428-0640

Europe

FUJITSU MIKROELEKTRONIK GmbH
Am Siebenstein 6-10,

6072 Dreieich-Buchschlag,

Germany

Tel: (06103) 690-0

Telex: 411963 fmg d

FAX: (06103) 690-122

Asia

FUJITSU MICROELECTRONICS ASIA PTE LIMITED

#06-04 to #06-07

Plaza By The Park,
No.51 Bras Basah Road,
Singapore 0719

Tel: 336-1600

Telex: 55573

FAX: 336-1609
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