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DATA SHEET
MB85341A-60/-70/-80
CMOS IM x 32 Fast Page Mode DRAM Module

CMOS 1,048,576 x 32 Bit Fast Page Mode DRAM Module — k“mmmﬁﬁﬁl S
The Fujitsu MB85341A is a fully decoded, CMOS dynamic random access memory ®®E
(DRAM) module consisting of eight MB814400A devices. The MB85341A is optimized See page 6
for those applications requiring high speed, high performance and large memory MSS—-72P—-P29
storage. The operation and electrical characteristics of the MB85341A are the same as
the MB814400A which features fast page mode operation. For ease of memory
expansion, the MB85341A is offered in a 72—pad Single In—line Memory Module MSS-72P-P48
package (SIMM).

See page 7

po 2 L VSS
PRODUCT LINE & FEATURES DQ1 4 g Bgi?
DQ2 6
Parameter MB85341A-60 | MB85341A-70 | MB85341A-80 DQ3 8 ; Bgig
p— \Y/el&; 10
RAS Access Time 60ns max. 70ns max. 80ns max. A0 12 ;1% Ef
A2 14
Random Cycle Time 110ns min. 125ns min. 140ns min. A4 16 5’ ﬁg
A6 18
Address Access Time 30ns max. 35ns max. 40ns max. DQ4 20 19 NC
— DO5 5> 21 DQ20
CAS Access Time 15ns max. 20ns max. 20ns max. DQ6 24 gg ng%
DQ7 26
Fast Page Mode 40ns min 45ns min 45ns min A;? 28 27 DQ23
Cycle Time ) : : \Yele 30 g‘i QSC
Power Dissipation 4840mwW max. 4400mW max. 3960mW max. é?:sz 3421 33 NC
¢ Operating mode NC 3 35 NC
* Standby mode 88mW max. (TTL level) / 44mW max. (CMOS level)
NC 3g 37 NC
* Organization :  Package and Ordering Information: CASO 40 ﬁi 1\4%22
1,048,576 words x 32 bits 72-pad SIMM, order as 0“5(3) 3‘21 43 TASL
MB85341A—xxPJPBK 45 NC
) Memory . NC 46 47 WE
M8814.400A 8 (PJPBK = Gold Pad) NC 48 49 D08
» O PCS MB85341A-xxPJPB D24 50 1 b
* Decoupling Capacitor (PJPB = Solder Pad) D826 o, 53 DQI0

0.22 UF, 8 pcs DQ28 58 2 O
ABSOLUTE MAXIMUM RATINGS (See NOTE.) D830 g2 61 DQ13
63 DQ14
Parameter Symbol Value Unit 3831 gg 65 DQ15
67 PD1
Supply Voltage \Y/ele -1.0to +7.0 \Y, EBE ?g 69 PD3
71 NC
Input Voltage VIN -1.0to +7.0 \% VSS 2
Output Voltage VouT -1.0to +7.0 \% 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 8.0 W 69 [ P3| NC | Vss| NC
Storage Temperature TSTG —55to +125 °C 70 | PD4 | NC | NC | Vss

NOTE: Permanent device damage may occur if the above Absolute Maximum Ratings —are [Tnis device contains circuitry to protect the inputs against
exceeded. Functional operation should be restricted to the conditions as detailed inthe | damage due to high static voltages or electric fields.
operational sections of this data sheet. Exposure to absolute maximum rating conditions | However, itis advised that normal precautions be taken to

for extended periods may affect device reliability. %ﬁiadgzgptgcﬁig';%fhaﬁ’r;’géf:gfehic?:ﬂttha" maximum rated
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MB85341A-60
MB85341A-70
MB85341A-80

RECOMMENDED OPERATING CONDITIONS

Value ;
; Ambient
Parameter Notes Symbol Min Tvp Mo Unit Operating Temp.
vce 4.5 5.0 5.5
Supply Voltage 1
pply Voltag Ves . 5 . v
Input High Voltage, allinputs | 1 | VIH 2.4 — 6.5 \V; 0°Cto70°C
Input Low Voltage, all inputs VIL -2.0 — 0.8 \
Input Low Voltage, DQ( *) | 1 | VILD -1.0 — 0.8 \%
*: Undershoots of up to —2.0 volts with a pulse width not exceeding 20ns are acceptable.
(Recommended operating conditions unless otherwise noted)
» Values
Parameter Notes Symbol Conditions - Unit
Min Typ Max
Output High Voltage | 1 | VOH IOH = -=5mA 2.4 — — \Y%
Output Low Voltage | 1 | VoL IOL = 4.2mA — — 0.4 \Y%
RAS OV <VIN<5.5V; -30 — 30
— 45V <VCC<55Y,
Input Leakage Current CAS (W) VSS=0V: all other pins -20 — 20 HA
ADD, WE not under test = OV —60 — 60
0V < VOUT £5.5V, _ .
Output Leakage Current 10(L) Data out disabled 10 10 HA
Operating Current MB85341A-60 RAS & CAS cveling: 889
(Average power MB85341A-70 Icc1 RC o cycling; — — 800 mA
supply current) MBB5341A-80 ' 720
Standby Current TTL Level RAS = CAS = VIH 16
(Power supply IcC2  f————— — — mA
current) CMOS Level RAS = CAS > Vcc-0.2V] 8
Refresh Current #1 | _MB85341A-60 CAS = VIH; 880
(Average power MB85341A-70 Icc3 RAS = cycling; — — 800 mA
supply current) MB85341A-80 tRC = min. 720
MB85341A-60 == 440
Fast Page Mode RAS = VIL,
Current MB85341A-70 ICC4 CAS = (%ychng; _ _ 400 mA
MB85341A-80 tPC = min. 360
Refresh Current #2 | _MB85341A-60 RAS = cycling; 720
(Average power MB85341A-70 IcC5 CAS—-before—-RAS — — 640 mA
supply current) MB85341A-80 tRC = min. 560
CAPACITANCE (1a=25°C, f = 1MHz)
Parameter Symbol Typ Max Unit
Input Capacitance, AO to A8 CIN1 — 70 pF
Input Capacitance, RASO and RAS2 CIN2 — 36 pF
Input Capacitance, CASO to CAS3 CIN3 — 25 pF
Input Capacitance, WE CIN4 — 59 pF
I/O Capacitance, (DQO0-31) CDQ — 11 pF




MB85341A-60
MB85341A-70
MB85341A-80

AC CHARACTERISTICS

(At recommended operating conditions unless otherwise noted.) Notes 3, 4, 5

MB85341A-60 MB85341A-70 MB85341A-80

No. Parameter Notes | Symbol . e i e - = Unit
1 | Time Between Refresh trer — 16.4 — 16.4 — 16.4 | ms
2 Random Read/Write Cycle Time tre 110 — 125 — 140 — ns
3 | Access Time from RAS [6.9]] trac — 60 — 70 — 80 ns
4 | Access Time from CAS [79]] tcac — 15 — 20 — 20 ns
5 Column Address Access Time [89]| taa — 30 — 35 — 40 ns
6 Output Hold Time ton 0 — 0 — 0 — ns
7 Output Buffer Turn On Delay Time ton 0 — 0 — 0 — ns
8 | Output Buffer Turn off Delay Time torr — 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 | RAS Hold Time tRsH 15 — 20 — 20 — ns
13 CAS to RAS Precharge Time tcrp 5 — 5 — 5 — ns
14 | RASto CAS Delay Time trep 20 45 20 50 20 60 | ns
15 | "CAS Pulse Width teas 15 — 20 — 20 — ns
16 | CAS Hold Time tosy 60 — 70 — 80 — ns
17 | CAS Precharge Time (Normal) tepn 10 — 10 — 10 — ns
18 | Row Address Set Up Time tasr 0 — 0 — 0 — ns
19 Row Address Hold Time t RaH 10 — 10 — 10 — ns
20 Column Address Set Up Time t asc 0 — 0 — 0 — ns
21 | Column Address Hold Time tean 12 — 12 — 15 — ns
22 | RAS to Column Address Delay Time [137] 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 teal 30 — 35 — 40 — ns
25 | Read Command Set Up Time tres 0 — 0 — 0 — ns
26 | fe Commang Lol Tme o | o | = o]~ o |
7 | R e wn | o [ = o[ =] o] -]
28 | Wwrite Command Set Up Time twes 0 — 0 - 0 — ns
29 Write Command Hold Time twen 10 — 10 — 12 — ns
30 | WE Pulse 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 tewd 15 — 18 — 20 — ns
33 DIN set Up Time tps 0 — 0 — 0 — ns
34 DIN Hold Time toH 10 —_ 10 —_ 12 - ns
35 | Rotve Time (Refresn cycles twe | o] — o] o] — s




MB85341A-60
MB85341A-70
MB85341A-80

AC CHARACTERISTICS (continued)

At recommended operating conditions unless otherwise noted.) Notes 3, 4, 5

MB85341A-60 MB85341A-70 MB85341A-80 .
No. Parameter Notes | Symbol - - - Unit
Min Max Min Max Min Max
CAS Set Up Time for CAS—-before— t _ — — ns
36 RAS Refresh CSR 0 0 0
CAS Hold Time for CAS-before—
=02 t — — —
37 RAS Refresh CHR 10 10 12 ns
38 | WE Set Up Time from RAS 8 ]| twsr 0 — 0 — 0 — ns
39 | WE Hold Time from RAS twhr 10 — 10 — 10 — ns
40 | DIN to CAS Delay Time thze 0 — 0 — 0 — ns
41 | Fast Page Mode RAS Pulse width trasp | — 200000f — | 200000f — | 200000] ns
Fast Page Mode Read/Write t o o o
42 Cycle Time PC 40 45 45 ns
43 | Access Time from CAS Precharge tcpa — 35 — 40 — 40 ns
44 | Fast Page Mode CAS Precharge Time tcp 10 — 10 — 10 — ns
Fast Page Mode RAS Hold Time from t _ _ —
45 | Z==2 RHCP 35 40 40 ns
CAS Precharge
Notes:
1. Referenced to VSS. 9. Measured with a load equivalent to two TTL loads and 100 pF.
2. ICC (_jgpends on the output Ioad_condmons and cycle rates; The 10. tore and toez is specified that output buffer change to high
specified values are obtained with the output open. impedance state.
ICC depends on the number of address change as RAS = VIL . - -
and TAS = VIH, VIL > —0.5V. 11. Operation within the tRc.D (ma>.<). limit ensures that tRA.c (max')
ICC1, ICC3 and ICC5 are specified at one time of address can be met. trep (Max) is specified as a reference point only; if
change during RAS=VIL and CAS = VIH. trep is greater than the specified trep (max) limit, access time is
ICC4 is specified at one time of address change during one Page controlled exclusively by tcac or t aa .
cycle. L . .
3. An initial pause (RAS =CAS =VIH) of 200s is required after 12. trep (rrun) - tR_AH (min)+ 2t + tA_SC_ (min).
power—up followed by any eight RAS —only cycles before proper 13. Operation within the trap (max) limit ensures that trac (max)
device operation is achieved. In case of using internal refresh can be met. trap (max) is specified as a reference point only; if
counter, a minimum of eight CAS —before—RAS initialization traD is greater than the specified trap (max) limit, access time is
cycles instead of 8 RAS cycles are required. controlled exclusively by tcac or taa .
4. AC cha.ractenstms assume tr = 5ns. _ 14. Either trrr OF trcH Must be satisfied for a read cycle.
5. Vin (min) and V\L (max) are reference levels for measuring 15. Iftwcs Ztwes (min) the data output pin will remain High-Z state
timing of input signals. Also transition times are measured through entire cycle
between Vi (min) and Vi (max). _ 16. tcpa is access time from the selection of a new column address
6. Assumes that trep < trep (Max), trap < trap (Max). If trep is (that is caused by changing CAS from “L” to “H"). Therefore, if
greater than the maximum recommended value shown in this tcp is long, tcea is longer than tCPA (max)
table, trac will be increased by the amount that trcp exceedsthe 17. Assumes t'hatm _pbefore—RAS refresh '
value shown. 18. Assumes that Test mode function.
7. Iftrep2trep (Max), tRap 2 trap (Max), and tasc 2tan —teac - * Source: See MB814400A Data Sheet for details on the
t T, access time is tcac . electricals.
8. Iftrap2traD (Max) and tasc <taa —tcac —tT, accesstimeis

taa .
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PACKAGE DIMENSIONS

(Suffix: PIPBK)

72-PAD PLASTIC SINGLE IN-LINE TYPE MODULE
(CASE No.: MSS-72P-P29)

(11993 FUJITSU LIMITED M72030S-1C

4.250%.005
(107.95%0.13) Resistor mounting area.
3.984+.004
(101.19+0.10 200(5.08)
+
R.062+.005 ) MAX l<—
(R1.57+0.13)
(10.1610.08) A T T T - A
q B d u q B d u q B d B g b g ]L J .925i.005
{ L O] @esoroay
1 e e QT T T AT LT
250+.005 |} | .0s0t.005 R.062+.002 1 | | 0502001  wpe |
T
(6.35£0.13) Z (2.03£0.13)  (R1.57+0.05) (1.2740.03) 200(5.08) MIN
.250%.005 1.750%.002 .250+.001
(6.35+0.13) (44.4520.05) " T (6.3520.03)
_ 3.750+.002 N
Pin No.1 INDEX (95.25£0.05)
] Details of “A” part !
L = =0 =0 = = = ) : 04110y
: TYP :
+0.10 | A =1~ |
(1'27_0.08) IS TS T T T T T IS L Fo ] ' , i '
L . 1 100(2.54)
O S . MIN
O\ ' | .010(0.25) MAX !
, , , 125+.002
[Resistor thickness is .040(1.00)max. from board surface. P DIA
(3.18£0.05) Dimensions in

inches (millimeters)




MB85341A-60
MB85341A-70
MB85341A-80

PACKAGE DIMENSIONS

(Suffix: PJPB)
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72-PAD PLASTIC SINGLE IN-LINE TYPE MODULE
(CASE No.: MSS-72P-P48)

(11993 FUJITSU LIMITED M72049S-1C

4.250%.005
(107.95%0.13) Resistor mounting area.
3.984+.004
(101.19%0.10 200(5.08)
+
R.062+.005 ) MAX l<—
(R1.57+0.13)
(10.1620.08) AR A - - AR B N B
g B d B g B d u} g B d B g b g ]L J .925i.005
{ O esseroay
1 e T HH\HHH\HHHHHHHHHH\\/\HHHH
250+.005 |} | .080t.005 R.062£.002 1 | | 0502001  wpe |
T
(6.3520.13) Z (2.03£0.13)  (R1.57+0.05) (1.2740.03) 200(5.08) MIN
.250%.005 1.750%.002 .250%.001
(6.35%0.13) (44.45+0.05) " (6.3540.03)
3.750+.002 |
Pin No.1 INDEX L i
(95.25%0.05) ! Details of “A” part !
[ 1 [ 1 [ 1 [ 1 [ 1 [ 1 [ 1 [ 1 : -041(1'04) :
LD = =2 ) 9 — ( 0 ! P !
I TR fo o] VIS ST T TR fo ] ' ,";\\\ :
(1.27+0-15y Lo 4 1002.59) ;
-0.08 O A K MIN
O\ ' | .010(0.25) MAX !
, , , 125+.002
[Resistor thickness is .040(1.00)max. from board surface. PR DIA
(3.18%0.05) Dimensions in

inches (millimeters)

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

The information contained in this document does not convey any license under the
copyrights, patent rights or trademarks claimed and owned by Fujitsu. Fujitsu reserves the
right to change products or specifications without notice. No part of this publication may be
copied or reproduced in any form or by any means, or transferred to any third party without
prior written consent of Fujitsu.




