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DATA SHEET —/———
MB&85327-60/-70/-80
CMOS 8M x 36 Fast Page Mode DRAM Module

CMOS 8,388,608 x 36 Bit Fast Page Mode DRAM Module

uﬁmmﬁ ]

The Fujitsu MB85327 is a fully decoded, CMOS dynamic random access memory @ﬁﬁ
(DRAM) module consisting of eighteen MB8117400 devices. The MB85327 is
optimized for those applications requiring high speed, high performance and large See page 7
memory storage. The operation and alectrical characteristics of the MB85327 are the MSS—72P—P3
same as the MB8117400 which features fast page mode operation. For ease of 2P-P31
memory expansion, the MB85327 is offered ina 72-pad Single In-ine Memory Module
package (SIMM).
PRODUCT LINE & FEATURES
Parametar MB85327-60 MB85327-70 MB85327-80 5Qo , 1 Vss
p— 3 DQt
RAS Access Time 60ns max. 70ns max. 80ns max. % g 5  DQ3
7 DQS
Random Cycle Time 110ns min. 130ns min. 150ns min. 888 1% 8 DQ7
11 A0
Address Access Time 30ns max. 35ns max. 40ns max. ':; R I'Y:
— 15 A4
CAS Access Time 15ns max. 18ns max. 20ns max. 3?38 12 17 vss
Fast Page Mode . . . pato 20 9 D
Cycle Time 40ns min. 45ns min. 50ns min. 8813 53 g 88113
Power Dissipation 6039mMW max. 5048mW max. 4307mW max. vce 26 25_; 2215
i A7 28
e e 198mW max. (TTL leval) / 99mW max. (CMOS level) o x B A
A10 32
« Organization - i , DQi7 34 3 DAl
ganization : . e Decoupling Capacitor : DQig 38 3B Das
8,388,608 words x 36 bits 0.22 uF, 18 pcs 21 " 37 DQ20
. 39 DQz22
* ::1198'181:’1“;40 0 18 o Package and Ordering Information: 3(33323 :g 41 NC
» 19pcs 72-pad SIMM, order as OE1 44 g %EE%
* Refresh : MB85327-xxPJPBK WE1 46 5 UcS
2048 refresh cycles every 32ms (PJPBK = Gold Pad) %gé 453 49 DS
ABSOLUTE MAXIMUM RATINGS (See NOTE.) paso 54 2 DA
V 56
Parameter Symbok Value Unit ms% 58 gg %8
TAS1 60
Supply Voltage vce -1.010+7.0 v DQ32 62 g; ‘El)gga
DQ34 64
Input Voltage VIN -1.0t0 +7.0 v NC 86 g? 8835
Output Vottage VouT —1.010+7.0 v N % & No
Shon Circuit Output Currant louT 50 mA vss 7
Power Dissipation PD 18 w
Storage Temperature TSTG -551t0 +125 °C

NOTE: Permanent device damage may occur if the above Absolute Maximum Ratings are ["Tis gevics contains circullry to protect the Inputs agarst
exceeded. Functional operation should be restricted to the conditions as detailed in the | damage due to high static vottages or electrc helds
operational sections of this data sheet. Exposure to absolute maximum rating conditions | However, R is advised that normal precautions ba taken o

for extended periods may affect device reliability. mﬂwﬁ*m: :rwvdlaqaﬁgh';: [tLhan maxmum rated
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MB85327-60

MB85327-70
MB85327-80
FUNCTIONAL BLOCK DIAGRAM
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MB85327-60

MB85327-70
MB85327-80
Parameter Notes | Symbol Value Unit Ambient
Min Typ Max Operating Temp.
vce 4.5 —_ 55
Supply Voltage
Input High Voltage, all inputs [ VIH 2.4 — 6.5 \V 0°Cto70°C
input Low Voltage, all inputs *1 1] ViL 0.5 — 0.8 \
*1 : Undershoots of up to —2.0 valts with a pulse width not axceeding 20ns are acceptable.
*2 : Ambient temp. depend an cycle time and cooling conditions.
(Recommended operating conditions unless otherwise noted)
" Pparamat ‘Notes | - Symbot Conditians Yalues
. Sym .
aramater ymbo n ] Min Tvo Max Unit
Output High Voltage K VOH IOH = ~5mA 24 —_ - v
Qutput Low Voltage [1] VoL IOL = 4.2mA —_ —_ 0.4 V]
RAS, WE OV < VIN £5.5V; 50 50
=2a BF L 45V EVCC £5.5V; _
input Leakage Current | CAS, OE (L) VaS=0V: all other pins HA
ADD not under test = OV -80 — 80
0V S VOUT £ 5.5V, _ .
Output Leakage Current Io(L) Data out disabled 20 20 LA
Operating Current MB85327-60 RAS & CAS cycling: 1098
(Average power MB85327-70 Icc1 RO = min cyeling; — — 918 mA
supply current)[7] ["\iB85327-80 ' 783
?Ft’gndet:y Cunl'ent TTL Lavel lcc2 RAS = CAS = VIH 36 A
wer supply —————— — — m
current) CMOS Level RAS = CAS > Vcc-0.2V] 18
Refresh Current #1 MB85327-60 CAS = VIH; 1098
(Average power MB85327-70 lcca RAS = cycling; - - 918 mA
supply current)@ MB85327-80 tRC = min. 783
Fast Page Mode MBsseer 0 BAS = Vi o
Current MB85327-70 icca CAS = cycling; — — 648 mA
MB85327-80 1PC = min. 603
Refresh Current #2 |_MB85327-60 RAS = cycling; 1098
(Average power MBas327-70 Ices CAS-before—RAS —_ - 918 mA
supply current) MB85327-80 tRC = min, 783
CAPACITANCE (4= 25°C, f = 1MHz, VCC=5.0V)
Parameter - Symbol Typ Max Unit
Input Capacitance, A0 to A10 CINt —_ 101 pF
input Capacitance, RASO, RAS1 CIN2 — 72 oF
Input Capacitance, CASO, CASt CIN3 — 74 oF
Input Capacitance, WEO, WE1 CIN4 — 72 oF
Input Capacitance, OEO, OE1 CINS — 72 of
/O Capacitance, (DQ0-35) coa —_ 19 pF




MB85327-60
MB85327-70
MB85327-80

AC CHARACTERISTICS

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

No. Parameler Notes | Symbo MB85327-60 MB85327-70 MB85327-80 Unit
Mire Max Min Max Min Max
1 | Time Between Refresh tpep — 32 — 32 — 32 ms
2 | Random Read/Write Cycle Time Tn-c 110 - 130 — 150 — ns
3 | Read-Modify-Write Cycle Time tawe 150 — 174 — 200 — ns
4 | Access Time from RAS (69 || taac — — 70 — 80 ns
5 | Access Time from CAS 78 ]| teac — 15 — 17 — 20 ns
6 | Column Address Access Time 8,9 |} taa — — 35 — 40 ns
7 | Qutput Hold Time ton 3 — 3 — 3 — ns
8 | Output Buffer Tum On Delay Time ton 0 — 0 — 0 - ns
9 | Output Buffer Tum off Delay Time torr — 15 — 17 — 20 ns
10 | Transition Time ty 3 50 3 50 3 50 ns
" RAS Precharge Time tep 40 —_ 50 — 60 — ns
12 | RAS Puise Width tras 60 |100000| 70 100000 | 80 10000¢| ns
13 | RAS Hold Time (e 15 — 17 - 20 — ns
14 | TAS to RAS Precharge Time terp 0 — 0 - 0 - ns
15 | RAS to CAS Delay Time (L12)| tpeo 20 45 20 53 20 60 ns
16 | CAS Pulse Width toas 15 — 17 — 20 — ns
17 | CAS Hold Time tosn 60 - 70 — 80 — ns
18 | TAS Precharge Time (Normal) tepn 10 - 10 — 10 - ns
19 | Row Address Set Up Time tasr 0 — 0 — 0 - ns
20 | Row Address Hold Time t pan 10 — 10 — 10 — ns
21 | Column Address Set Up Time t asc 0 — 0 - 0 — ns
22 | Column Address Hold Time tean 15 — 15 - 15 - ns
23 | Column Address Hold Time from RAS tar 35 — 35 — 35 — ns
24 | RAS to Column Address Delay Time GE taap 15 30 15 35 15 40 ns
25 | Column Address to RAS Lead Time traL 30 — 35 - 40 - ns
26 | Column Address to CAS Lead time tcal 30 — 35 — 40 - ns
27 | Read Command Set Up Time thcs 0 — 0 - 0 - ns
28 222:’ recngén;n%% id Time [Ga ]| treu 0 — 0 - 0 — ns
o | o w |0 |- o -] -]~
30 | Write Command Set Up Time G5l twes 0 - 0 — 0 — | ns
31 | Write Command Hold Time tweH 15 — 15 — 15 - ns
32 | Write Hold Time from RAS twen | 35 — 35 — 3s — | ns
33 | WE Pulse Width twp 15 - 15 — 15 - ns
34 | Write Command to RAS Lead Time taw 15 - 17 — 20 —_ ns
35 | Write Command to CAS Lead Time towL 15 — 17 - 20 - ns




MB85327-60
MB85327-70
MB85327-80

AC CHARACTERISTICS (Continued)

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

No. P ‘ Not Symbol MB85327-60 " MB85327-70 MB85327-80 Uni
arameler otes m H
Y Min | Max | Min | Mex | Min | Max |
36 | DIN set Up Time tos 0 — 0 — 0 —_ ns
37 | DIN Hold Time oy 15 — 15 — 15 — ns
38 | Data Hold Time from RAS o | 35 | — 35 — | s — | ns
39 | RAS 1o VTE—DeIay Time 20 | tRWD 80 — 92 — 105 — ns
40 | CAS to WE Delay Time 22| oo 35 — 39 — as — | ns
41 | Column Address to WE Delay Time @ t 50 — 57 — 65 — ns
RAS Precharge time to CAS t _ _ _
42 Active Time (Refresh cycles) APC 5 5 5 ns
CAS Set Up Time for CAS-before— t — — —
3 | RAS Refresh esm | O 0 0 ns
CAS Hold Time for CAS-before—
pdasd t 10 — —_ -
44 RAS Refresh CHR 12 15 ns
45 | WE Set Up Time from RAS t wsA 0 — 0 — 0 — ns
46 | WE Hold Time from RAS twar | 10 — 10 — 10 — ns
47 | Access Time from OF (ol toea - 15 - 17 - 20 ns
Qutput Buffer Turn Off Delay t _ 15 _ .
48 from OF OEZ 17 20 ns
49 | OF 1o RAS Lead Time for Valid Data t oeL 5 - 7 - 10 - ns
50 | OF Hold Time Referenced to WE_ [ 16 ]| t oem 5 — 5 — 5 — ns
51 | OE to Data In Delay Time t cep 15 — 17 — 20 — ns
52 | DIN to CAS Delay Time t nze 0 — 0 — 0 — ns
53 | DIN to OE Delay Time 37 )| tozo 0 — 0 — 0 — | ns
54 | Fast Page Mode RAS Pulse width taase — {1too000| — 100000 — | 100000 ns
Fast Page Mode Read/Write
61 t — — —_
Cycle Time PC 40 45 50 ns
Fast Page Mode Read-Modify-Write t _ _ _
82 Cycle Time PRWC 80 89 100 ns
63 | Access Time from CAS Precharge  [9,18]{ tcea — 35 — 40 - 45 ns
g4 | Fast Page Mode CAS Precharge Time tep 10 — 10 - 10 - ns
Fast Page Mode RAS Hold Time
8 | from c%gs Precharge tawcr | 35 - 40 — 45 — ns
5 | Fast Page Mode CAS Precharge ; . . _
to WE Delay Time S5 62 70 ns




MB85327-60

MB85327-70

MB85327-80

Notes:
1. Referenced to VSS. 9. Measured with a load equivalenttotwo TTL lcads and 100
2. ICC depends on the output load conditions and cycle pF.

rates; The specified vaiues are obtained with the output
open. ICC depends on the number of address change as
TAS = VIL, TAS = VIH and VIL > 0.3V.

ICC1, ICC3, ICC4 and ICCS5 are specified at one tima of
address change during &S = VIL and TAS = VIH. ICC2
is specified during FAS=VIH and VIL>—0.3V.

An Initial pause (FAS =TAS =VIH) of 200us is required
after power—up followed by any eight TAS —only cycles
before proper device operation is achieved. In case of
using internal refresh counter, a minimum of eight
TES _before~TAS inttialization cycles instead of 8 FAS
cycles are required.

AC characteristics assume i1 = 5ns.

Vi (min) and V. (max) are reference levels for
measuring timing of inputsignals. Also transitiontimes are
measured between Vi (min) and V. (max).

Assumes that tacp< taco (max), trap < trap (max). if taco
is greater than the maximum recommended value shown
in this table, trac willbe increased by the amount thattrco
exceeds the value shown. Refer to Fig. 2 and 3.

#f taco taco (Max), trap 2 trap (Max), and tasc 2 tan =~
tcac —t 71, accass time is tcac.

If trap = tRap (Max) and tasc Staa —tcac =17, accesstime

istaa .

10.

1.

12.
13.

14,
15.

16.
17.
18.

19.
20.

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

Operation within the taco (max) limit ensures that taac
(max) can be met. taco (max) is specified as a reference
point only; if trco is greater than the specified trco (max)
limit, access time is contrailed axclusively by tcac ortaa .
trco (MIN) = tran (Min)+ 2t T + tase (min).

Operation within the trap (max) limit ensures that trac
(max) can be met. trap (max) is specified as a reference
point only; if trap is greater than the specifiad trRap (max)
limit, access time is controlled exclusively by tcac ort aa .
Either taan Or trcw must be satisfied for a read cycle.
twes is specified as a reference point only. ftwes 2twes
(min) the data output pin will remain High-Z state through
entire cycle.

Assumes that twes < twes  (min).

Either tozc or tozo must be satisfied.

tcpa is access time from the selection of a new column
address (that is caused by changing TAS from “L"to "H").

Therefore, if tcp is long, teea is longer than tCPA (max).
Assuemes that TAS —before—HAS refresh.
Assuemaes that test mode function.



MB85327-60

MB85327-70
MB85327-80
(Suffix: PJPBK)
72-PAD PLASTIC SINGLE IN-LINE TYPE MODULE
(CASE No.: MSS-72P-P31)
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inches {millimeters)




