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MB85231-12

July 1988
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The Fujitsu MB85231 is a fully decoded, dynamic CMOS random access memory
module with eight MB81C1001, in 26-pin SOJ packages, and eight .22pF dacoupling
capacitor under the each memory, mounted on a 30-pin SiP or a 30-pad SIMM
module. Organized as 1,048,576 x 8-bit words, the MB85231 PCB module is
optimized for those applications requiring high density and large memory storage
capability. The operation and electrical characteristics of the MB85231 are the same
as the MB81C1001 devices which feature a Nibble mode operation.
e 1,048,576 x 8 DRAM, 30-pin SIP o Low power:
and SIMM Active = 2640 mWmax .
e RAS access time (tRac): 2209:535;1;_10’
100 ns max.{MB85231-10) |
120 MB85231-12 (MBB5231-12)
ns max. ( -12) Standby = 44 mWmax.
e Cycle time (tRc): (CMOS level)
180 ns min. (MB85231-10) & Refresh:
210 ns max. (MB85231-12) - 8.2 ms / 512 refresh cycle __
e Column access time (tcac): - “RAS-only”, “CAS-before-RAS” _a0p_
30 ns max. (MB85231-10) and MSS-30P-P04
35 ns max. (MB85231-12) “Hidden" refresh capability
" Nibble Mode Read and Write
o Nibble mode cycle time {tne): ¢
50 ns max. (MB85231-10) capabliity PIN ASSIGNMENT
55 ns max, (MB85231-12) ® |eaded and Leadless type are
e Dual +5V supply, +10% tolerance available.
e JEDEC standard (30 pin SIP) pin 1 8
assignment ggg ;2; =]
AD 4 =]
A 5 g
DQ1 6 o
ABSOLUTE MAXIMUM RATINGS (see Note) ﬁg g o
Rating Symbol Value Unit \DI(Sig 20 g
AL 11 |H :]
Voltage on any pin relative to Vss VIN, VouTt -1to +7 v A5 12 o
DQ3 13 o
Voltage on Voc supply relative toVss Vee -1 to +7 \ ﬁg }g o
pas 15 |B
Storage temperature Tstag -55 to 125 °C A8 17 0O,
A9 18 1o
Power dissipation Po 8.0 w 5'85 » g
WE 21 T
Short circuit output current — 50 mA VSS 22 8
DQ6 23 a|f
NOTE: Permanent device damage may occur if the above Absoiute ’387 %g 8
Maximum Ratings are exceeded. Functional operation should be 26 o]
restricted to the conditions as detailed In the operational sections of LR‘% 27 o
this data sheet. Exposure to absolute maximum rating conditions for NC 28 o
extended periods may affect device reliability. NG 29 =]
vCccC 30 o
O
This device confains circuitry to protect the inputs
against damage due to high static voltages or electric
fields, However, it is advised that normat precautions
be taken to avoid application of any voltage higher
than maximum rated voltages to this high impedance
circuit.
© Copyright 1989 FUJITSU LIMITED
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Fig. 1 — BLOCK DIAGRAM
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Fig. 2 - BLOCK DIAGRAM FOR EACH CHIP
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CAPAC'TANCE (TA=25°C, {=1MHz)

Parameter Symbol Typ Max Unit
Input Capacitance, A0 to A9 Cint — 56 pF
Input Capacitance, RAS CiNz — 47 pF
Input Capacitance, CAS Cing -— 49 pF
Input Capacitance, WE Cing — 46 pF
1/0 Capacitance, DQO to DQ7 Coa 14 pF

RECOMMENDED OPERATING CONDITIONS

(Referenced to VSs)

Parameter Symbol Min Typ Max Unit
Supply Voltage vee 4.5 5.0 5.5 v
Vss 0 0 0 v
Input High Leve, all inputs YIH 2.4 6.5 v
Input Low Level, all inputs Vit -2.0 0.8 v
all DQs Viz -1.0** 0.8 \'%
Operating Temperature Ta 0 25 702 °C
Range

Note: *1 The device will withstand undershoots to the -2.0V level with a maximum pulse width of 20ns at
the -1.5V level.

*2  Maximum ambient tempercture Is permissible under certain conditions.
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DC CHARACTERISTICS

(Recommended operating conditions unless otherwise noted.)

Parameter Symbol Min Typ Max Unit
OPERATING CURRENT* MB85231-10 480
Average Powsr Supply Current icct mA
(RAS, CAS cycling; trc=min.) | MB85231-12 400
STANDBY CURRENT TTL level 16 A
Power Supply Current fcc2 m
{RAS = CAS = ViH) CMOS level 8
REFRESH CURRENT 1 MB85231-10 440
Average Power Supply Current lcca mA
{CAS=ViH; RAS=min cycling) MB85231-12 360
NIBBLE MCDE CURRENT MB85231-10 320
Average Power Supply Current lcca mA
(RAS=ViL, CAS=min cycling) MB85231-12 264
REFRESH CURRENT 2 MB85231-10 440
Average Power Supply Current lces mA
(CAS-before-RAS; tRc=min) MB85231-12 360
INPUT LEAKAGE CURRENT EN -30 30 HA
OUTPUT LEAKAGE CURRENT loL -10 10 HA
OUTPUT HIGH LEVEL {ioH=-5mA) VOH 2.4 v
OUTPUT LOW LEVEL (loL=4.2mA) Yot 0.4 v

Note: * Icc Is dependent on output loading and cycle rates. Specifled values are obtained with the output open.
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AC CHARACTERISTICS
(At recommended operating conditions otherwise noted.) Notes 1, 2, 3
Parameter Symbol MB85231-10 MB85231-12 Unit
NOTES Min. Max. Min. Max.

Time Between Refresh tREF 8.2 8.2 ms
Random Read/Write Cycle Time 4 tRC 180 210 ns
Access Time from RAS 5,8 tRAC 100 120 ns
Access Time from CAS 6,8 tcac 30 35 ns
Access Time from Column Address 7.8 taa 50 60 ns
Output Data Hold Time toH 10 10 ns
Output Buffer Turn On Delay Time ton 5 ns
Output Buffer Turn Off Delay Time 9 torF 25 25 ns
Input Transition Time tr 3 50 3 50 ns
‘RAS Precharge Time trP 70 80 ns
‘RAS Pulse Width tRAS 100 100000 120 100000 ns
‘RAS Hold Time tRSH 30 35 ns
‘CAS to RAS Precharge Time tcrP 0 0 ns
‘RAS to CAS Delay Time 10,11 tRcD 20 70 20 85 ns
‘CAS Pulse Width tcas 30 35 ns
‘CAS Hold Time tesk 100 120 ns
Row Address Setup Time tAsr 0 0 ns
Row Address Hold Time tRAH 15 15 ns
Column Address Setup Time tasc 0 0 ns
Column Address Setup Time tcamn 15 20 ns
‘RAS to Column Address Delay Time 12 tRAD 20 50 20 60 ns
Column Address to RAS Lead Time tRAL 50 60 ns
Read Command Setup Time trcs 0 Q ns
Read Command Hoid Time tRRH 0 0 ns
Referenced to RAS 13
Read Commanﬂ:ld Time tRCH 0 [} ns
Referenced to CAS 13
Write Command Setup Time 14 twcs 0 0 ns
Write Command Hald Time tweH 15 20 ns
WE Pulse Width twe 15 20 ns
Write Command to RAS Lead Time tRwWL 25 30 ns
Write Command to CAS Lead Time tews 20 25 ns
DIN Setup Time tos 0 0 ns
DIN Hold Time toH 15 20 ns
Nibble Mode Read/Write Cycle Time tne 50 55 ns
Access Time from CAS Precharge 8,15 tcPa 60 55 ns
Nibble Mode CAS Precharge Time tnee 15 15 ns
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MB85231-12

AC CHARACTERISTICS (Continued)

(At recommended operating conditions otherwise noted.) Notes 1, 2, 3

Parameter Symbol MB85230-10 MB85230-12 Unit
NOTES Min. Max. Min. Max.

CAS Precharge Time[CAS-before RAS refresh) tePN 15 15 ns
RAS Precharge Time to CAS trPc 0 0 ns
Active Time (Refresh Cycles)

CAS Setup Time for CAS-before- tesr 0 0 ns
RAS Refresh

CAS Hold Time for CAS-before- terr 15 20 ns
RAS Refresh

NOTES;

1.

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

AC characteristics assume tT=5ns

. VHH {min) and ViL {max) are reference levals for measuring timing of input signals. Also, transition times are measured

between VIH (min) and ViL (max).

The minimum cycle time depends upon the ambient temperature and cooling condition. See Fig. 3.

. Assumes that trcp << tReD {max). If tRCD Is greater than the maximum recommended vaiue shown in this table, tRac

will be increased by the amount that tRCD exceeds the value shown. Refer to Fig. 4 and 5.
If tRcD => tRED (max), tRAD 2> tRAD (max), and tasc 2> taa-tcas-tT, access time is tcac.
If tRAD 2> tRAD (max), tasc 2> taa-tcas-tT, access time is taA.

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

torF is specified that output buffer changes to high impedance state.

. Operation within the tRcD {max) limit Insures that tRac [max) can be met, tRAC (max) is specifles as a reference point

only; if tRcD is greater than the specified tRcD (max) limit, access time is controlied exclusively by tCAs or taa.

.tReD (min) = tRaH (min) +2tT + tasc (min}.

. Dperation within the tRAD {max) limit insures that tRac {max) can be mst. tRAD (max] Is specified as a reference point

only; if tRAD is greater than the specified tRAD [max) limit, access time is controlied exclusively by tcAc or taa.

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

. twcs Is specified as a reference point only. If tWCS({min),the DQn pins will maintain impedance(High-2Z) state

throughout the entire cycle.

.tcPa Is access time from the selection of a new column address {that is caused by changing CAS from VIL to VIH.).

Therefore, If tcp is short, tcac is longer than tcac [max].
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Fig. 3 - MB85230 DERATING CURVE (Normal Cycle)
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READ CYCLE
tRC I
tRAS L
—— ViH— )
FAS vh— St /
tcRP
tcsH [— tRP
tRCD tRSH
tcAs
=== VIR— -
TAS Vii— / \ ) 4 /]
[— tRAD —¥
tash| |tRaH  tasc] tRAL
p—y —  — e tCAH -
tRAL
VIH— COLUMN vl
ADDRESSES  \ ' ROW ADD, QoLuMN - HE
tRCS
WE VIH: tAA
ViL tCAC
tRAC . le— ton ol tOFF

tON
Dout VOoH— v VALID
VoL— HIGH-Z L DATA

Don’t Care

Invatid Data
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WRITE CYCLE (Early Write)

tRC
BAS ViH— tAAs
————
viL— N N
K
tcsH tRp —™
tRSH
I"CF‘P ™ le— thcD —wte———— tcAs ————

S ez A\ L/

Vi [ tRaD ™

tASR tRAH
tASC | o
ADDRESSES M
ViL—
towr
tws

= ViH— twp
WE

ViL—

tps

Da VH— VALID f
(INPUT  VIL— DATA

Don't Care
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NIBBLE MODE READ CYCLE
tRP
tRAS
RAS 7 N\
tRSH
CTAS
tcas tRRH
ADDRESSES o
tRCH
WE .
tCAC tOFF
Fe—=
toH
DQ VALID|
(OUTPUT) DAT.
t to toN by tonN
oN N Don't Care
Invali¢ Data
NIBBLE MODE WRITE CYCLE
trRP
tRAS
RAS 7 N
tRSH
tNC
CAS z 2 z
tNeP tcas tNCP tcas tNneR tCcAs
{
| tCWL —-J P tCWL - g tCWL
ADDRESSES - S
—
s
W-E twp
toH
DQ i h : VALID
(INPUT) : DATA
D Don't Care
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MB85231-12 -
___ FAS-ONLY REFRESH CYCLE
NQTE: WE, DQ (input} = Don't Care, A9=VIH or VIL
tRC
tRAS
— YH e
RAS v — \ 2 tRP ) S—
tasR '4-——— fe— tRAH — le—s{ trRPC
Ao - As x:[* - " XC ROW ADDRESS
tcRp 4—4
[ Y - b
CAS v:[‘_ 1/ \
toFF
toH
Von —
Dout v HIGH-Z
oL
D Don't Care
CAS-BEFORE-RAS REFRESH CYCLE
NOTE: ADDRESS, WE, DQ (Input) = Don't Care
tRC
1RAS tRP
o Vi — X it —
RAS Vi — / \ -/ \
tCSR
tCPN pe- tCHR tRPC
— V —
TAS VM
VIL ™ e \
1OFF j
e tOH -»f
%) yor — HIGH-Z
(ouTPUT) YOL —]
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HIDDEN REFRESH CYCLE
tRe tRC
tRAS fe— tRP —™ | tRAS
P ViH=—= y &
RAS ViL— X _/ ‘t tRP =\
tcRP |+— tRcD —»]w— tRsH —» [e— tcap
trad tcas
ViH— p I‘——— tcHR m
t
TR A TR 'y
[*— tRAL —|
tASC ~dwijus-
tASR et tCAH
ViH— ROW [COLUMN
ADDRESSES , _ anoness IACERESS
|
tRcs [~ tRRH
WE ViR—
(Read) viL— ma
tRAC
j— tCAC —¥
toFF
toN toH
Vor—
- HIGH-Z: VALID DATA
{Output) VoL
-
— ViH—
WE ViL—

Don't Care

invalid Data
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DESCRIPTION

Block Analysis:

As shown in Fig. 1 and Fig. 2, the MB85231 is composed of eight MB81C1001, and the memory selection of the each
MB81C1001 consists of a 1024-by-1024 cell matrix.

Operational modes of this module are specified below.

Address Inputs:

A total of twenty binary input address bits are required to decde any 8-bit of the 8,388,608 storage cells within the MB85231.
Ten row address hits are established on the address input pins (Ao to Ag) and latched with the Row Address Strobe, RAS.
The ten column address bits are established on the address Input pins(Ao to Ag) and latched | with the Co!umn Address
Strobe, CAS. All row and column addresses must be stable on or before the falling edge of RAS and CAS respectively.
Since the flow through type address latches are used, address information at address pins are automatically latched as col-
umn address after tRaH {min)+ tT. If tRAD 2> tRAD (max), access time is tCAC or taa whichever occurs later.

Write Enable:
Read or Write mode is selected with the WE inputs. A high on WE selects read cycle and low selects write mode.

Data Input/Output:

1. Data Input;
In write cycle, the 8-bit data is written mto the M885231 during write cycle through each DQ pins. Each input data is
strobed and latched by falling edge of CAS, and WE must be brought to Vi. before falling edge of CAS, data Input
strobed by CAS and setup and hold times are referenced to CAS.

2. Data Qutput;
The output buffers on each chip are three state TTL compatible with a fan giof 2 TTL loads. OQutput data has the
same porality as input data. The outputs are In high impedance state until CAS Is brought low. In a read cycle, the
output becomes valid within tcac or taa whichever occurs later after falling edge of CAS. The data output remans
valid until CAS returns to high.

Read Cycle:

The read cycle is executed by keeping both RAS and CAS=ViL and keeping WE=ViH throughout the cycle. The raw and col-
umn addresses are latched with RAS and CAS, respectively. The output data is remain valid with CAS=VL, l.e., if CAS goes
ViH, the data beﬂnes invalld with toH. The access time is determined by RAS {tRAaC), CAS(tCAc] or Column address Input
(taa). If tRcD(RAS to CAS delay time) is greater than the specification, the access time is tCAC. If tRAD is greater than

the specification, the access time is taa.

Write Cycle:

The write cycle is executed by the same manner as read cycle except for the state of WE. The 8- bit data on DQ pins are
latched with the falling edge of CAS and written into memory. [n addition, during write cycle, tRwL, tcwL, and tRaL must be
satisfied the specifications.

Nibble Mode:

The nibble mode Is a 4-bit serlal access mode allows high speed addressing with CAS during read or write cycle. The each
cell accessed dring nibble mode are determined by the combination of row and column address on A9(RA9 and CA9). The
two address are used to select one of four bits for Initial access. After the first bits Is accessed by normal read or write
mode, the remaining nibble bits can be accessed by toggling CAs, high to row level. Toggling CAS causes RAS and CA9 to
be increased internally while all other address bits are heid constant and makes the next nibble bit available for access.
Refer to Table 1 for nibble mode address sequence.

If more than four bits are accessed during nibble mode, the address sequence will begin to repeat.

1. Nibble Mode Read Cycle:
The nibble mode write cycle is also executed after normal cycle with holding RAS=VIL, applying column address and CAS.
and keeping WE=VH. Since all address during nibble mode cycle is latched by normal cycle, the read aperation is simplified.

2. Nibble Mode Read Cycle:
The nibble mode write cycle is also executed by the same manner as nibble mode read cycle except for the state of WE.
The data on each DQ is latched with the falling edge of CAS and written into the memory.
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DESCRIPTION (continued)

Refresh:

The refresh of DRAM is executed by normal read and write cycle, i.e., the cells on each one row line, Ao through As except
for Ag, are refreshed by one of two cycles. Each 512 row address must be refreshed every 8.2ms period. During the re-
fresh cycle, the cell data connected to the selected row are sent to sense amplifier and re-write to the cell. The MB85230
also has three types of refresh modes, RAS- only, ‘CAS-before- RAS and Hidden refresh.

1. RAS-only Refresh;
The RAS-only refresh Is executed by keeping RAS=ViL and keeping CAS=ViH through the cycle. The row address to be
refreshed is latched with the faling edge of RAS. During this refresh, the DQ pins are kept high impedance state.
2. CAS- 5-before- RAS AS Refresh;
The TAS- before RAS refresh is executed by bringing CAS=ViL before RAS. By this combination, the MB85231 executes
CAS-before-RAS refresh. The row address input is not necessary because it is generated internally.
3. Hidden Refresh;
The hidden refresh is execute dby keeping CAS=VIL to next cycle during read mode. i.e., the output data at previous
cycle is kept during next refresh cycle. Since the CAS is kept ViL continuously from previous cycle, followed refresh
cycle should be CAS-before-RAS refresh.
Table 1 — NIBBLE MODE ADDRESS SEQUENCE
Sequence Nibble bit | Row address RA9 | Column address CA9
RAS/CAS (normal mode) 1 101010101 0 101010101 0 input address
Toggling CAS (nibble mode} 2 101010101 1 101010101 0 Generated
Toggling CAS {nibble mode) 3 101010101 0 101010101 1 internally
Teggling CAS (nibble mode) 4 101010101 1 101010101 1
Toggling CAS (nibble mode) 1 101010104 0 101010101 0 Sequence repeats
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Operation Clock Input Address Input Data Note

Mode RAS | CAS | WE | Row | Column Ho
Standby ViH VIH X X X High-Z Cells are not refreshed.
Read ViL Vit ViH Valid Valid Output tRcs 2> tRcs {min)
{Normal) Valid
Read ViL ViL ViH Valid Valld Output trRcs > tRCs {min)
(Fast Page) Valid Cells are not refreshed.
Write ViL ViL ViL Valid Valid Input twes 2> twes (min)
{Normal) Valid
Write Vi ViL ViL Valid Valid Input twes 2> twes (min)
{Fast Page) Valid Cells are not refreshed.
RAS-only Vi VIH X Valid X High-Z
Refresh
CAS-before- ViL ViL X X X High-Z tcrs 2> tcrs (min)
RAS Refresh
Hidden ViL ViL VIH X X Output Previous data is kept.
Refresh * Valid
Note: X: Don't Care

RAS puts VIH at once.
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PACKAGE DIMENSIONS

(Suffix: PJPB)
30-LEAD PLASTIC MODULE (SOCKET TYPE)
(Case No. : MSS-30P-P04)
Lo  3500:010 ‘
188.90:0.25) -
133-005 | - ) 3.234 +.005 .
1338+0.13) 4,* 8214:013) - 200(5.08)
125 + 005 DIA 1 MAX
1318+0.13) DIA™ i
N ‘ I T
\ )
o myg CP 800+ 020

l .
400+ .006 L
(10.16 ~0.15)

-008' I
[

© 1989 FUINTSU LIMITED M3D013S-3C

(20.32+051)
pas

b ! !
(- }L ‘ mmﬂmﬂﬂmﬂmnﬂﬂmﬂﬂmﬂmnnﬂﬂmr}ﬂmmrmr‘ﬁL B .
250+ 005 | | 100 +.004 070+ .004 CA
6.35-0.13) - oy 22004
0804 005 | | (2.54+0.10} (1.78-0.10) 100(2.54) MIN
(203%0.13) i
300+.008 2.9001.005 i-108(2.76) TYP
(762-0.20) - (73.6620.13) h
1 = N L ), 5 e —
006 :
050"
— - 003 rDeta:Is of "A" part-— - — —
(1277215

Dimensions in inches
(millimeters)
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PACKAGE DIMENSIONS (Continued)
(Suffix:  PJPS)
30-LEAD PLASTIC SINGLE IN-LINE TYPE MODULE
(CASE No.: MSP-30P-P05)
3.125t.0 .200(5.
T (791.32:041221 — =
- L ’
’ . Ecidﬁg [o] 4 O QO pd O bl © 1 o b f
780019.81) ] I i 1 i 1 .830(‘21.08)
Typ MAX
! ; b g ] ] !
[ q o] ‘ [e) : 3 o ol o :: o J
‘ Tmrg‘mmmﬂmmrmmmmmﬁ lAnmnaTalninin | ‘
ITCTTRYRTTT I OOV T Y
0300 .100+.010 igég ‘“ 0187603 r ;‘134‘:0‘14 %002
" (2.540.25) (120tg?g) ' (0.45°0-28) ’ 3.4078-4) (ozs‘ga@
2.900(73 66IREF

-050(1.27)
REF
inches {millimeters)

Dimension in

©1889 FUJITSU LIMITED M300145-2C
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