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MH25632XJ,SXJ-8,-10

FAST PAGE MODE 8388608-BIT(262144-WORD BY 32-BIT)DYNAMIC RAM

DESCRIPTION
MH25632XJ, SXJ is 262144-word by 32-bit dynamic RAM
module. This consists of two industry standard 256K x 16bit
dynamic RAMs in SOJ.

The mounting of SOJ on a single in-line package. This
is a socket-type memory module, suitable for easy inter-
change or addition of module.

FEATURES

RAS .| CAS [Address| Cycle | Power
access | access | access | time |dissipa-
time time time tion
(max.ns)|(max.ns)|(max.ns){ (min.ns) [@yp.mW)

MH25632XJ, SXJ-8 80 20 40 160 | 1160
MH25632XJ, SXJ-10| 100 25 50 190 | 1000
® 72-pins single in-line package

@ Single 5V £ 10% supply

® Low stand-by power dissipation

Type name

22.omw ( max) ................................. CMOS . lnput |6V8|

©® Operating power dissipation
MH25632XJ, SXJ -8 rrererrmrernissinuniieniinen 1540mW (max)
MH25632XJ, SXJ =10 «revermrrersssrniianinnin 1320mW (max)

® Fast- page mode, RAS-only refresh, CAS before RAS
refresh, Hidden refresh capabilities
® All inputs, output TTL compatible and low capacitance
® 512 refresh cycle every 8Bms{Ao~As)
MH25632XJ is gold contact
MH25632SXJ is solder contact

APPLICATION
Main memory unit for computers, Microcomputer memory,
Refresh memory for CRT
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FAST PAGE MODE 8388608-BIT(262144-WORD BY 32-BIT)DYNAMIC RAM

FUNCTION
MH25632XJ, SXJ provide, in addition to normal read, write
and operations, a number of other functions, e.g., fast page
mode, RAS-only refresh. The input conditions for each shown
in Table 1.

Table 1 Input conditions for each mode

Inputs Input/ Output

Operein RAS: | IAS3 | 0S5 | S| 053 0% | W |0 |3k o0ve—poace

DQo~ DQ7 read ACT | NAC | ACT | NAC | NAC | NAC | NAC |DOUT| OPN { OPN | OPN
DQs~ DQis read ACT | NAC | NAC | ACT | NAC | NAC | NAC | OPN {DOUT| OPN | OPN
DQis~DQa3 read NAC | ACT | NAC | NAC | ACT | NAC | NAC | OPN | OPN {DOUT| OPN
DQza~DQa1 read NAC | ACT | NAC | NAC | NAC | ACT | NAC | OPN | OPN | OPN |DOUT
DQo~ DQis read ACT | NAC | ACT | ACT | NAC | NAC | NAC {DOUT|{DOUT| OPN | OPN
DQis~DQat read NAC | ACT | NAC | NAC | ACT [ ACT | NAC | OPN | OPN |DOUT |DOUT
DQo~ DQa read ACT | ACT | ACT | ACT | ACT | ACT | NAC |DOUT |DOUT | DOUT | DOUT
DQo~ DQ7 write ACT | NAC | ACT | NAC | NAC | NAC | ACT | DIN | OPN | OPN | OPN
DQs~ DQis write ACT | NAC | NAC | ACT | NAC | NAC | ACT | OPN | DIN | OPN | OPN
DQis~DQ23 write . NAC | ACT | NAC [ NAC | ACT | NAC | ACT { OPN | OPN | DIN | OPN
DQz4~DQ31 write : NAC | ACT | NAC | NAC | NAC | ACT | ACT | OPN | OPN | OPN | DIN
DQo~ DQis write ACT | NAC | ACT | ACT | NAC | NAC | ACT | DIN |DOUT| OPN | OPN
DQis~DQas write NAC | ACT | NAC [ NAC | ACT | ACT | ACT | OPN | OPN | DIN | DIN
DQo~ DQas write ACT | ACT | ACT | ACT | ACT | ACT [ ACT | DIN | DIN | DIN | DIN
RAS-only refresh ACT | ACT | NAC | NAC | NAC | NAC [ DNC { OPN | OPN | OPN | OPN
Hidden refresh ACT | ACT | ACT | ACT | ACT | ACT | DNC {DOUT |DOUT | DOUT |DOUT
ACT | NAC | ACT | ACT | ACT | ACT | DNC |DOUT |DOUT | DOUT | DOUT

NAC | ACT | ACT | ACT | ACT | ACT | DNC |DOUT |DOUT | DOUT | DOUT

CAS before RAS ACT | ACT | ACT | ACT | ACT | ACT | DNC | OPN | OPN | OPN | OPN
refresh stand by NAC | NAC { DNC | DNC | DNC | DNC | DNC | OPN | OPN | OPN | OPN

Note : ACT : active, NAC : nonactive, DNC : don’t care, OPN : open

BLOCK DIAGRAM
Da: ©DQ3 DGs DQ7 DQe DQ11 DQ13 DAQis DQ17 DQie DQ21 DQz3 DQ25 DQz27 DQze DQ31
DQo DQz DQ4 DQ DQs DQto DQ12 DQis DQie DQia DQz0 DQ22 DQ24 DQ26 DQzs DQ3o
)
} ! !
OG-8 DQ9-16 DQ1-8 DQ9-18
WE@ w w
MSM44260A MSM44260A
OE OF X
) 7; Ao~Ag LTAS UCASRAS Ao~Ag LCAS UCASRAS
| !
1
PD PIN
JUMPER
.. ., CcHP
A0 A1 A2 A3 A4 A5 As AT A8 CASo TASY RASo CAS2CASIRAS2
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ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Conditions Ratings Unit
Vee Supply voltage - 1~7 \'
Vi Input voltage With respect to Vss - 1~7 \4
Vo QOutput voltage -1~7 \"
o Qutput current 50 mA
Pd Power dissipation Ta=25C 2 W
Topr QOperating temperature 0~70 c
Tstg Storage temperature —40~125 C
RECOMMENDED OPERATING CONDITIONS (Ta = 0~70°C, unless otherwise noted)(Note 1)
Limits .
Symbol Parameter Vi T Nom T Max Unit
Vee Supply voltage 45 5 5.5 v
Vss Supply voltage 0 0 0 \'
Vi High- level input voltage, all inputs 24 6.5 \'
ViL Low- level input voltage, all inputs - 20 0.8 \4
Note 1: All voltage values are with respect to Vss.
ELECTRICAL CHARACTERISTICS (Ta = 0~70°C, Vcc = 8V £ 10 %, Vss = OV, unless otherwise noted) (Note 2)
Symbol Parameter Test conditions - Limits Unit
Min Typ Max
VoH High- level output voltage fon = — BmA 24 Vce v
VoL Low-level output voltage oL = 4.2mA 0 0.4 v
loz Off- state output current Q floating OV = Vout £ 5.5V -10 10 u A
I Input current OV = VIN = 6.5V Other input pins=0V| — 20 20 uA
Average supply current [mH25632XJ, SXJ-8 RAS. TAS - _ . 280
lcc1¢av) | from Vcc operating RA; » CAS cycling tRe = twe = min, mA
(Note 3, 4, ) |MH25632XJ, SXJ-10| output open 240
RAS = CAS = Vin, output open 4
lccz Supply current from Vce, sltand by BAS=CAS= Voo — 05 2 mA
Average supply current | MH25632XJ. SXJ-8 | RAS cycling, CAS = Vi tac = min 280
lccacavy | from Vee refreshing mA
(Note 3, #)|MH25632XJ, SxJ-10| output open 240
Average supply current [pmH25632XJ, SXJ-8 RAS = Vi, CAS cycling 280
lccacavy | from Vcc Fast- Page- - mA
Mode (Note 3, 4, %) |MH25632XJ, SXJ-10| 1PC=min, output open 240
Average supply current
I from Vcc CAS before MH25632XJ, SXJ-8 | TAS before RAS refresh cycling 280
CC8(AV) | RAS refresh mode —1 tAc = min, output open mA
MH25632XJ, SXJ-10 » Output ope 240
{Note 3) o
Note 2: Current flowing into an IC is positive, out is negative.
3:1CC1 (AV), Kcca(AY) and ICC4(AV) are dependent on cycle rate. Maximum cdrrent is measured at the fastest cycle rate.
4 :1{cC1(AV) and ICC4(AV) are dependent on output loading. Specified values are obtained with the output open.
% : Column Address can be changed once or less while RASn =ViL and CASn=VH. (n=0~3)
CAPACITANCE (Ta = 0~70°C, Vcc = BV = 10 %. Vss = OV, unless otherwise noted)
Symbol Parameter Test conditions Limits Unit
Min Typ Max
Cicay Input capacitance, address inputs 25 pF
Cuwy Input capacitance, write control input Vi=Vss 29 pF
Ci(FAS) Input capacitance, RAS input f=1MHz 22 pF
Ci(TAS) Input capacitance, CAS input Vi = 25mVrms 22 pF
Ci/o Input/ OQutput capacitance, data ports 22 pF
' MITSUBISHI
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SWITCHING CHARACTERISTICS (Ta = 0~70°%C, Vcc =5V £ 10 %, Vss = 0V, unless otherwise noted. See notes 5, 12, 13)

Limits
Symbol Parameter MH25632XJ, SXJ-8 | WH25632KJ, SkJ-10 | Unit
Min Max Min Max
tCAC Access time from CAS (Note 6,7) 20 25 ns
tRAC Access time from RAS (Note 6,8) 80 100 ns
tAA Column Address time (Note 6,9) 40 50 ns
1CPA Access time from CAS precharge (Note B, 10) 45 55 ns
toLz Output low impedance time from CAS low (Note 6) 5 5 ns
tOFF Output disable time after CAS high (Note 11) 0 12 0 25 ns
Note 5: An initial pause of 500 us is required after power-up followed by a minimum of eight initialization cycles (any combination of cycles
containing a RAS clock such as RAS-Only refresh).
Note the RAS may be cycled during the initial pause. And any 8 RAS or BAS/TAS cycles are required after prolonged periods (greater
than 8 ms) of RAS inactivity before proper device operation is achieved.
6 : Measured with a load circuit equivalent to 2TTL loads and 100pF.
7 : Assumes that tRCD & tRCD(max)and tASC & tASC(max).
8 : Assumes that tRCD < tRCD(mex) and tRAD < tRAD(max). If tRCD or tRAD is greater than the maximum recommended value shown in
this table. tRAC will increase by amount that tRCD or tRAD exceeds the value shown.
9 : Assumes that TRAD & tRAD(max) and tASC S tASC (max).
10 : Assumes that tCP = tCP(mex) and tASC & tASC(max).
11 : tOFF (max) and tOEZ(max) defines the time at which the output achieves the high impedance state (louT < [+ 10 A () and is not

reference 10 VOH{min) or VOL (max).

TIMING REQUIREMENTS (For Read, Write, Refresh, and Fast Page Cycles)
(Ta=0~70°C, Vcc =5V = 10 %, Vss = OV, unless otherwise noted. See notes 12, 13)

Limits
Symbol Parameter MH25632XJ, SXJ-8 | MH25632XJ, SXJ-10 Unit
Min Max Min Max
tREF Refresh cycle time 8 8 ms
tRP RAS high pulse width 60 80 ns
tRCD Delay time, RAS low to CAS low (Note 14) 20 60 25 5 ns
tcre Delay time, CAS high to RAS low 10 10 ns
tRPC Delay time, RAS high to CAS low 0 0 ns
tcPN CAS high pulse width 10 10 ns
tRAD Column address delay time from RAS low (Note 15) 15 40 20 50 ns
tASR Row address setup time before RAS low 0 0 ns
tasc Column address setup time before CAS low (Note 16) 0 15 0 20 ns
tRAH Row address hold time after RAS low 10 15 ns
tcAH Column address hold time after CAS low 15 20 ns
toze Delay time, data to CAS low (Note 17) 0 0 ns
tcoD Delay time, CAS high to data (Note 18) | 20 25 ns
tr Transition time (Note 19) 1 50 1 50 ns
Note 12: The timing requirements are assumed tT =5ns.
13 : ViH(min) and VIL(max) are reference levels for measuring timing of input signals.
14 : tRCD(mex) is specified as a reference point only. If tRCD is less than tRCD(max), access time is tRAC. If tRCD is greater than tRCD
(maex), accass time is controlied exclusively by 1CAC or tAA. TRCD(min) is specified as tRCO(min) = tRAH(min) + 2tT + tASC (min).
15 : tRAD(max) is specified as a reference point only. !f tRAD 2 tRAD(max) and tASC S tASC(max), access time is controlled exclusively by
tAA.
16 : tASC(max) is specified as a reference point only. If tRCD & tRCD(max) and TASC & tASC(max), access time is controlled exclusively by
tcac.
17 : Either tozC or tDZO must be satisfied.
18 : Either tCDD or tODD must be satisfied.
19: 1T is measured between VIH(min) and ViL (max).

* MITSUBISHI
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Read and Refresh Cycles
Limits
Symbol Parameter $H25632XJ, SXJ-8 | MH25632XJ, SXJ-10 Unit
Min Max Min Max

tRC Read cycle time 150 190 ns
1RAS RAS low pulse width 80 [10000| 100 {10000 ns
tCAS CAS low pulse width 20 (10000 25 {10000 ns
tesH CAS hold time after RAS low 80 100 ns
tRSH RAS hold time after CAS low 20 25 ns
trRCS Read Setup time before CAS low 0 0 ns
RCH Read hold time CAS high (Note 20) 0 0 ns
tRRH Read hold time after RAS high (Note 20) 10 10 ns
tRAL Column address to RAS hold time 40 50 ns
Note 20 : Either tRCH or tRRH must be satisfied for a read cycle.

Write Cycle (Early Write)

Limits
Symbol Parameter MH25632XJ, SXJ-8 | MH25632XJ, SXJ-10 Unit
Min Max Min Max

twe Write cycle time 150 190 ns
tRAS RAS low pulse width 80 |10000| 100 |10000 ns
tcas CAS iow pulse width 20 |10000] 25 |10000 ns
tcsH CAS hold time after RAS low 80 100 ns
tRSH RAS hold time after CAS low 20 25 ns
twes Write setup time before CAS low (Note 22) 0 0 ns
tweH Write hold time after CAS low 15 20 ns
towe CAS hold time after W low 20 25 ns
tRWL RAS hold time after W low 20 25 ns
twe Write pulse width 15 20 ns
tos Data setup time before CAS low or W low 0 0 ns
oK Data hold time after CAS low or W low 15 20 ns

2—184
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Read - Write Cycles

Limits
Symboi Parameter MH25632XJ, SXJ-8 | MH25632XJ, SXJ-10 Unit
Min Max Min Max
tRWC Read write/read modify write cycle time (Note 21) | 205 245 ns
tRAS RAS low pulse width 125 |10000| 155 |10000 ns
tcAS CAS low pulse width 65 [10000( 80 |[10000 ns
tcsH CAS hold time after RAS low 125 155 ns
tRSH RAS hold time after CAS low 65 80 ns
trcs Read setup time before CAS low 0 0 ns
tcwp Delay time, CAS low to W low (Note 22) 40 50 ns
tRWD Delay time, RAS low to W low (Note 22) [ 100 125 ns
tAWD Delay time, address to W low (Note 22) 60 75 ns
towL CAS hold time after W low 20 25 ns
tRWL RAS hold time, after W low 20 25 ns
twp Write puise width 15 20 ns
tDs Data setup time before W low 0 0 ns
toH Data hold time after W low 15 20 ns

Note 21 : tRWC is specified as TRWC(min) = tRAC (max) + tODD (min) + tRWL (min) + tRP (min) + 4tT.

22 : twes, tewp, tARwD and tawD and tCPWD are spacified as reference points only. If twCs & tWCS(min) the cycle is an early write cycle
and the DQ pins will remain high impedance throughout the entire cycle, If tCwD & tCWD (min), tRWD 2 tRWD (min), TAWD & tAWD (min)
and 1CPWD & tCPWD (min) (for fast page mode cycle only), the cycle is a read-modify - write cycle and the DQ will contain the data
read from the selected address.

Fast- Page Mode Cycle (Read, Early Write, Read - Write, Cycle) (Note 23)

Limits
Symbol Parameter WH25632XJ, SXJ-8 | MH25632XJ, SXJ-10 Unit
Min Max Min Max
trc Fast page mode read/write cycle time 50 60 ns
tPRWC Fast page mode read write/read modify write cycle time 100 115 ns
tRAS RAS low pulse width for read write cycle (Note 24) | 135 (100000 160 (100000 ns
tcp CAS high pulse width (Note 25) 10 20{ 10 25| ns
tcPRH RAS hold time after CAS precharge 45 55 ns
1CPWD Delay time, CAS precharge to W low 45 65 ns

Note 23: All previously specified timing requirements and switching characteristics are applicable to thsir respective fast page mode cycle.
24 : tRAS(min) is specified as two cycles of CAS input are performed.
25 : tcP(max) is specified as a reference point only.

CAS before RAS Refresh Cycle (Note 26)

Limits
Symbol Parameter WH25632XJ, SXJ-8 | MH26632XJ, SXJ-10 Unit
Min Max Min Max

tcsR CAS setup time before RAS low 10 10 ns
tcHR CAS hold time after RAS low 15 20 ns
tRSR Read set up time before RAS low 10 10 ns
tRHR Read hold time after RAS low 15 20 ns
Note 26: Eight or more CAS before RAS cycles instead of eight RAS cycles are necessary for proper operation of CAS before RAS refresh

mode.

MITSUBISHI
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Timing Dlagrams (Note 27)
Read Cycle

trRC
tRAS trRP
ViH— B 'S \
RASH \ /
ViL —
tesH
tRCD tRSH
tcRP lesitRPC  [=itcAP
tcas
Vin— X
- \ z
Vi — |
tRAD tRAL tasR
tasR tRAH tAsC 1CAH tceN
—_— AAAAAA LAY
ViH = 20T ROW R8N COLUMN ROW
Ao~As SOON ADDRESS JRKI8ES ADDRESS ADDRESS
VIL — XXX XXX
-1 tRAK
tRes tRCH
ViH — 3R RN KA HH AR BRI IR AR
W SRR RRRRRIOIRS
Vil — SRR IR LRSS
teac
toFF
tAa
teLz
pan Yo~ Hi-Z A VALID Hi-Z
(QUTPUTS) V. DAT AL
oL —
tRAC
Note 27, ::::::::::::::::: Indicates the don't care input.
’ ,:,:?:?:?:?:?:,:, VIH (min) £ VIN S VIH(max) or VIL{min) =S VIN 2 VIL(max)

% Indicates the invalid output.
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Write Cycle (Early Write)
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RAS - only Refresh Cycle
tRC
tRAS trP

- X
RASH \\;'l': ~ \ / \
tCRPl-— thec ., I—-— tCRP

— (XXX XXX
RS TR
Y D% %%%%;
14 tRAH tASR

—_ SRR S AV A A A A A A AT A A A A AT A AT e AT A A AT A AT AV A A A A AT AV AV AV AV A A v Vavow v, E——_
poone V™ TR T N T
o~ Ag SR G O ORISR IRAXLIREIRRLLRIILRS
Vi ~ 330 SRR ISR RSSO X X
Vin— TR
W QIR
AT %% %% % Pelee 0% % % % %% %% %
OO T T a e Te T e e AT e e e e Yo es
ViH — SO R I K KR KRR KRLLL A N R R IR RIK
DQn 5 GO ARRLRIILIAARIR 00 RRIIIRIAIKIKS
ViL — %5 C5RKRRRHRRRIIHRERERILRRIRLLKKS SHHKLRERRKK KA

CAS before RAS Refresh Cycle

tRC e tRC
”
tRP tRAS trRAS trP
V- L y 4 Y
RASn j \ [ \ Z
ViL —
RPC tCsR tcHR tRPC tcsR) tCHR tRPC tcrRP
Vi—- K ¥ 3 ]
CASn j
VIL - T ” ¥
tcen
- TASR
£C
Ao ViH = rRow \/ COLUMN
Vi — ADDRESS/A\ ADDRESS
tRCH tRSR tRHR tRSR tRHR trcs
(4
_ ViH —
'Y
ViL -
* .
i . VIH —_ KA AKX XX X AP AN ASAAIAEPSASAOAEANA AR KX R X IO NOZOIOETE 000 0 ¢
| DQn et tets R IRA RIS
VIL — RS SR25E5SR0ELEK DOORIRRRRRNKS KL5REERREEKKS ERERRIRILILL
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Hidden Refresh Cycle (Read)(Note 28)

trC trc
tRAS tRP tRAS trRP
ViH— ) r
RASn S Z \
ViL — K
" CRP"_ tRCD tRsH 1CHR
ViH — -
CASn \
ViL ~ -
TRAD
tASR[— 1RAH ., tasc L tasR e~
ViH = ROW COLUMN RoW
Ao~hAs ADDRESS ADDRESS (ADDRESS
tRCS|
tRAL tRRH
- DTN ' 5050500 R KR
w Vi RRAXARRS K 0RORHELRILHLRAKS
w LLERLS, R2ORRSESLELORERRIREEIS
ViL = RIS RIS
toze tcop
tcac
taa tOFF
touz
Vik — Hi-Z XK
DAn DATA" VALID J0RRRKS
V| L — \’A‘.‘A’.‘.‘
tRAC

Note 28 : Early write, read write cycle is applicable instead of read cycle.
Timing requirements and output state are the same as that of each cycle shown above.
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Fast Page Mode Read Cycle
tRAS RP
ViH — p r
RAS \ VR
ViL — X
tesH trC tRSH
 terl tRcD tcas tcp tcAs tep tCAS|
ViH— h 4 \ 4
CASn \
viL— N jz \ &r z
tRAD | tCPRH
“ST' tRAK tasc tCAH tasc| {tcaH tasc| | tcan l_ tAsh
ViH— ROW eselelele. ROW
O.0.0. 8004
Ao~As ViL — %DDRES COLUMN 1]| X rCOLUMN 3 ADDRESS
\ tRAL e e tRCH
tRCS y RCH 1RRH
tRCH -—I }- tRes -—-l tRCS

ViH— ool A
w asoteseesey
ViL — pReetetele%
toze tcac |toFF tcac tOFF tcac tcoo
tAA taa 1AA tOFF
tcLz tcLz tcLz
5 ViK — DATA f DATA DATA
n ViL — VALID 1 | VALID VALID 3
tRAC tcPA 1CPA
P
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Fast Page Mode Write Cycle (Early Write)
tRAS tRP
ViH~— p
RASH N /
ViL - K 2
tcsH tpe tRSH
te tRCD tcas tep tCAS . tep tcas
RP
ViH~ A \ J
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