September 1993
Edition 1.0

DATASHEET ———

O
FUJITSU

MB85323A-60/-70/-80

CMOS 1M x 36 Fast Page Mode DRAM Module

CMOS 1,024,576 x 36 Bit Fast Page Mode DRAM Module

The Fujitsu MB85323A is a fully decoded, CMOS dynamic random access memory
{DRAM) module consisting of sight MB814400A devices and four MB83C1000A
devices. The MBB5323A is optimized for those applications requiring high spaed, high
performance and large memaory storage. The operation and slectrical characteristics
of the MB85323A are the same as the MB814400A which features fast page mode
operation. Forease of memory expansion, the MB85323A is offered ina 72-pad Single
In-line Memory Module package {(SIMM).

PRODUCT LINE & FEATURES
' Parameter . .| MBS5323A60' | ‘MB85323A-70 | MBE5323A:80
m Access Time 60ns max, 70ns max. 80ns max.
Random Cycle Time 110ns min. 125ns min. 140ns min.
Addrass Access Time 30ns max. 35ns max. 40ns max,
CAS Access Time 15ns max, 20ns max. 20ns max.
Fast Page Mode - . .
Cycls Time 40ns min. 45ns min. 45ns min,
Power Dissipation 6468mW max. 5896mW max. | 5324mW max.
¢ Operating mode
* Standby mode 132mW max. (TTL level) / 66mW max. (CMOS lgval)
* Organization . * Package and Ordering Information:
1,024,576 words x 36 bits 72-pad SIMM, order as
* Memory : MB85323A-xxPJPBK
MB81C1 OOOA, 4 pcs MB85323A-xxPJPB

(PJPB = Solder Pad)
® Decoupling Capacitor :

Cpp A —

MSS-72P-P37

See page 3-61
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ABSOLUTE MAXIMUM RATINGS (See NOTE.) Das2 &0 oF B3%e
Parametor | Symbol |  Value | - Unit Dass &4 22 DRI

Supply Voltage vGe -1.0t0 +7.0 Y ﬁgi gg SS ﬁgé

Input Voltage VIN -1.0t0 +7.0 v vss 72 71 NG

Output Voltage VouT -1.010 +7.0 v Pin #| Symbo] -60 | -70'| -80
Short Circuit Output Current louT 50 mA 67 | PD1 [ Vss ) Vss | Vss

68 | PD2 | vss{ Vss | Vss

Power Dissipation PD 12.0 w 691 PD3 | NC | vss| NG
Storage Temperature TSTG -55 to +125 °C 70| PD4 | NC | NC | Vss

NOTE: Permanent device damage may occour if the above Absolute Maximum Ratings are
exceeded. Functional operation should be restricted to the conditions as detailed in the
operational sections of this data shest. Exposure to absclute maximum rating conditions
tar extended perinds may affect device reliability.

Copyright@ 1993 by FUJITSU LIMITED

This device contains circuiiry to protect the inputs against
damage dus to igh static voltages or electric fisids.
Howaver, it is advised that normal precautions ba taken to
avoid application of any voilags higher than maximum rated

voltages 1o this high impedance circuit.

3-55




MB85323A-60

MB85323A-70
MB85323A-80
FUNCTIONAL BLOCK DIAGRAM
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MB85323A-60

MB85323A-70
MB&85323A-80

(Recommended operating conditions unless otherwise noted)

;f'f.';,.j. D *"‘; ] ”sﬁi ‘;b"fi : ';j,am[ ' Values o
Output High Voltags VOH IOH = -5mA 2.4 — — v
Output Low Voltage VoL IOL = 4.2mA — — 0.4 Vv

RAS OV S VIN £5.5V,; ~40 _ 40
— 4.5V € VCC < 5.5V, —
Input Leakage Current CAS_ W) VSS=0V; all other pins -30 30 WA
ADD, WE not under test = OV -80 — 80
0V £ VOUT £ 5.5V,
Output Leakage Current Jo] (W] Data out disabled -20 —_ 20 uA

Operating Current | MB85323A-60 FAS & GAS ovcling: 1176

(Average power | MB85323A-70 Icct RO o i Yeng: — - 1072 mA

supply current) El MBE5323A-80 =min. 968

(S;g&ieysgggll’em TTL Level cc2 RAS = CAS = VIH 24 A

— - m

current) Y CMOS Level RAS = TAS > vec-0.2V 12

Refresh Current #1 | MB85323A-60 CAS < VIH; 1176

(Average power MB85323A-70 Icca RAS = cycling; — - 1072 mA

supply currant) III MBB85323A80 tRC = min. 968

Fast Page Mode G e RAS = viL; o84

Current MB85323A-70 tccs CAS = gycling; - - 624 mA

MB85323A-80 1PC = min. 584

Refresh Current #2 | MB85323A-60 RAS = cycling; 1016

(Average power | MBB5323A-70 Iccs CAS-before-RAS — - 912 mA

supply currer) [] MB8&5323A-80 tRC = min. 208

Note: 1. ICC depends on the output ioad conditions and cycle rate; The specified values are obtained with the Qutput open.
ICC depends on the number of address change as RAS = VIL and CAS = VIH, VIL » 0.5V,
ICC1, ICC3 and IGCS are specified at one time of address change during RAS = VIL and CAS = VIH.
ICC4 is specified at one time of address change during one Page cycle.

CAPACITANCE (1.=25°C, f = 1MHz)

" Patameter 8ymﬁol V;Iua Unit
RN N o Typ Max o
Input Capacitanca, AQ to AS CIN{ — ) pF
Input Capacitance, RASO and RAS2 CIN2 — 34 pF
Input Capagitance, CASO to CAS3 CIN3 - 19 oF
Input Capacitance, WE CIN4 — 51 pF
I/0 Capacitance, (DQ0-7, DQ9-16, DQ18-25, DQ27-34) coat - 10 pF
I/0 Capacitance, (DQ8, DQ17, DQ26, DQ35) Cba2 — 13 pF
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MB85323A-60
MB85323A-70
MB85323A-80

AC CHARACTERISTICS

(At recommended operatmg condltlons unless otherwuse noted.) Notes 1, 2, 3

[ S . M885323A-60 MBBSSZSA*?O '5M385323A180‘ i BTIR
Nep ﬁpm',“’t"_ B Nms | symbol e | Min | Max | Wi | Mex |
1 | Time Batween Refresh F_I tREF ~ 16.4 — 16.4 — 16.4 ms
2 | Random Read/Write Cycle Time tAC 110 - 125 — 140 - ns
3 | Access Time from RAS [4.7]] tRAC — 60 — 70 — 80 ns
4 | Access Time from CAS [5,7]{ tcac — 15 — 20 - 20 ns
5 | Column Address Access Time _ [6,7]] tAA — 30 - 35 - 40 ns
6 | Output Hold Time tOH 0 — 0 — 0 — ns
7 | Output Buffar Turn on Delay Time tON 0 — 0 — 0 — ns
g | Output Buffaer Turn off Delay Time [§ ]| tOFF — 15 — 15 — 20 ns
g | Transition Time T 2 50 2 50 2 50 ns
10| RAS Precharge Time 1RP 40 — 45 — 50 - ns
11| RAS Pulse Width 1RAS 60 100000 70 100000 80 100000 ns
12| RAS Hold Time tRSH 15 — 20 — 20 — ns
13} TCASto RAS Precharge Time tCRP 5 — 5 — 5 — ns
14| RAS to CAS Delay Time p.1d| tRcD 20 45 20 50 20 60 ns
15{ CAS Pulse Width 1CAS 15 — 20 — 20 — ns
16| CAS Hold Time 1CSH 60 — 70 = 80 - ns
i rariedniotily 5L TR i B e L e
18| Row Address Setup Time tASR 0 — 0 —_ 0 —_ ns
19| Row Addrass Hold Time tRAH 10 -— 10 — 10 — ns
20| Column Address Setup Time tASC 0 ~ 0 — 0 — ns
21| Column Address Hold Time tCAH 12 — 12 — 15 — ns
22| RAS to Column Address Delay Timg11]{ 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 Lead Time tCAL 30 — 35 — 40 — ns
25| Read Command Setup Time tRCS 0 - 0 - 0 — ne

R m Hold Tim
2| femenmantAs 0 02| w0 | =) o f = | 0o | — |
27| moeomaswCAs 0 OE| wew | o | = | 0o | - | 0o | — ]
28| Write Command Setup Time [33]| iwcs 0 - 0 — 0 — ns
2a| Write Command Hold Time tWCH 10 — 10 —_ 12 - ns
30| WE Puise Width twp 10 — 10 — 12 — ns
31| Write Command to RAS Lead Time 1RWL 15 - 20 — 20 - ns
32| Write Command to CAS Lead Time 1CWL 15 — 18 — 20 — ns
33| DIN Setup Time 1DS 0 — 0 — 0 — ns
34| DIN Hold Time 1DH 10 — 10 —_ i2 - ns
R recharge Time t i
35 T:ns; toe:: (ggfresh gyzlg)AS Aele tAPC 0 B 0 - 0 - ns
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MB85323A-60

required after power-up followaed by any eight
RAS -only cycles befors proper device operation is
achigved. Incase of using internal refresh counter, a
minimum of eight TAS -before-RAS initialization
cycles are required instead of eight RAS cycles.

AC characteristics assume tT = 5ns.

VIH (min) and VIL (max) are reference levels for
measureing the timing of input signals. Also,
transition times are measured between VIH (min)
and ViL {max).

. Assumes that tRCD < tRCD (max), tRADZ tRAD

(max). It tRCD is greater than the maximum
recommended value shown in this table, tRAC will
be increased by the amount that tRCD exceeds the
value shown.

HtRCD2 tRCD {max), tRAD2 tRAD {max), and tASC2
tAA—- tGAC - tT, access time is {CAC.

it tRAD2 tRAD (max) and tASCZ tAA- {CAC - {T,
accaess time is tAA.

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

tOFF is specified that output buffar change to high
impadance state.

10.
1.

12.

13.

14

15.
16.
17.

tRAC (max) canbe met. tRCD {max) is specified as a
referance point only; if tRCD is greater than the
specified tRCD (max) limit, access time is controlled
exclusively by tCAC or tAA.

tRCD (min) = tRAH {min)+ 2{T + tASC (min).

QOperation within the tRAD (max) limit ensures that
tRAC (max) canbe met. tRAD (max)is specifiedas a
reference point only; if tRAD is greater than the

specified tRAD (max) limit, access time is controlled
exclusively by tCAC or tAA.

Either tRRH or tRCH must be satisfied for a read
cycle.

IftWCS > twCSs (min), the data output pin will remain
in the high-Z state through the entire cycle.

tCPA is access time from the selection of a new
column address {caused by changing TAS from “L”
to “H"). Therefore, if tCP becomes long, tCPA also
becomas longer than tCPA {max).

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

tREF is for distributed refresh (1024 refresh cycles/
16.4 ms). For burst refresh, tREF = B.2 ms (1024
refresh cycles / 8.2 ms).

*Source: See MB814400A Data Sheet for details on the

electricals.

MB85323A-70
MB85323A-80
AC CHARACTERISTICS (continued)
(At recommended operating conditions unless otherwise noted.) Notes 1, 2, 3
b oo oo b MB85320A-60 | MBB5323A-70 |  MB85323A-50 -
" No. : : - e : : ' nit
 Noy . ; Parameler Notes | Symbol = ™" T max | Min | Max | Min | Max | "1
CAS Setup Time tCSR . _ _
36| (C-B-R Refrash) 0 0 0 ns
37 | CAS Hold Time (C-B-R refresh) tCHR 10 — 10 — 12 — ns
38 | WE Set Up Time from RAS [1e]] wsR 0 —~ - 0 — ns
39 | WE Hold Time from RAS [16]] twhR 10 — 10 — 10 — ns
40 | DIN to CAS Delay Time tDZC 0 — 0 — 0 — ns
41| Fast Page Mode RAS Pulse Width tRASP — 100000 — 100000 — 100000 | ns
42 | Fast Page Mode Read/Write Cycle Time | tPC 40 — 45 — 45 — ns
43| Access Time from CAS Precharge {7,14]| 1CPA — 35 — 40 — 40 ns
44 | Fast Page Mode CAS Precharge Timse tcP 10 - 10 — 10 — ns
45| RAS Hold Time from CAS Precharge tRHCP 35 — 40 — 40 — ns
Notes:
1. An initial pause (RAS=CAS=VIH} of 200us is 9. Operation within the tRGD (max) limit ensurss that
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MB85323A-60
MB85323A-70
MB85323A-80

PACKAGE DIMENSIONS

(Suffix: PJPBK)

(CASE No.: MSS-72P-P37)

72-PAD PLASTIC SINGLE IN-LINE TYPE MODULE

*Resistor thickness is .040(1.00)max. from beard surface.

©1993 FUJITSU LIMITED M720388-1C
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Dimensions in
inches (millimeters)
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MB85323A-60
MB85323A-70
MB85323A-80

PACKAGE DIMENSIONS

(Suftix: PJPB)

72-PAD PLASTIC SINGLE IN-LINE TYPE MODULE
{CASE No.: MSS-72P-P57)
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T
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oso+gggf“ o R L EE B SR b T
= ~ N o N . | i N
015y [ O L~ L L S el e
(1272313 F gy o J i Lo i } * 100(2 54)
IS 20 O O O % N S )
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: :oi ok d . N N
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Reaistor thickness is .040(1.00)max. fram board surface. (31820, 05)
Dimenaions in
©1983 FUJITSU LIMITED M720585-1C inches (milimeters)
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