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MH2M32EJ-6,-7 -8/
MH2M32SEJ-6,-7,-8

FAST PAGE MODE 67108864-BIT(2097152-WORD BY 32-BIT)DYNAMIC RAM

DESCRIPTION B 'h d
The MH2MB32EJ/SEJ is 2097152-word x 32-bit dynamic | PIN CONFIGURATION (TOP VIEW) (Both side]
RAM. This consists of sixteen industry standard 1M x 4 /
dynamic RAMs in SOJ. Q
The mounting of SOJ on a single in-line package provides Vss . 5
any application where high densities and large quantities of 38?5 g 3
memory are required. This is a socket-type memory module, DQ1 4 %
. . " Q17 5 ®
suitable for easy interchange or addition of modules. DQ2 6 [
DA 7 ==
=
19 )
FEATURES e %
1 Qo T (L o [P
RAS Cycle Power \ A0 12 % g il © ]
access . N PCB's Al 13 i n i g
Type name time time dissipation contacts A2 1w |® i E i E i
(max.ns) | (minns) | (Typ.mW) ™ i % al £ |p E g b
MH2M32EJ-6 60 120 3240 [ e n =3 ] &
MH2M32EJ-7 70 140 | 2840 | JoC o 2= 4 8 B § g |3
MH2M32EJ-8 80 160 2440 Do 2 % il & |5 dl & |
MH2M32SEJ-6 | 60 120 | 3240 | - b = = 4 © | H O B
MH2M32SE)-7 | 70 140 2840 | Joer 0 # =
_MH2M32SEJ-8 80 160 2440 oy z § o B 4o T [B
A723 » — { s d a
® Utilizes industry standard 1M x 4 RAMs in SOJ NC gg % E ‘gn % E 5 %
® Single 5V * 10% supply A > ] g |p 4 £ |0
® Low stand-by power dissipation %ZT; ;3,5 < ES s
BEMW (Max) weeereeeemrerrrerosrranissnaanen CMOS Input level W % % E § % E § %
® Low operating power dissipation NC s @ (S b 0 < 0

MH2MB2EJ/ SEJ =6+ rrov-evsseressesiereonns 4444mW (max) g © 1B §5 . © 3

MH2M32EJ/ SEJ =T veeeeeervvmmireiineens 3784mW (max)

MH2M32EJ/SEJ -8 eeremmmsnninienieenns 3344mW (max) E J % E o %
® All inputs, output TTL compatible and low capacitance e 44 % i =z B 4 =z |b
® 1024 refresh cycles every 16.4ms(Ao~As) - = a 0 4 @ |D

) . L CASo a0 = h {1 = il
® 72-pins single in-line package % a1 | & b
® Includes decoupling capacitors (0.22 u F x 16) G e =« § n g § ]
® Fast page mode capability E—? P % E > % E b %
Ne s > g4l o |B df o |b
WE 47 S
APPLICATION oo ow —2 i i
Main memory unit for computers, Microcomputer memory, Daze 50 3 N 1o do < (b
Refresh memory for CRT ngs ; % i 1 E H
DQ1e s o Y = 0 y 4 il
DQz6 sa % 1] i 0 [l 0
s s =20 E0 T E
barz s |» s I
DQ28 58 g q e 0 E g 1
Vi 3
DQss % C» E > % d 2 %
DQ13 61 o i O i O O ]
s 2 2 L0 o
883\ 64 %
5 >
i
PD1 67 §
PD2 68 >
PD3 69
PD4 70 (C®
NC no e
Vss 2 e
-6 -7 -8 Qutline 72N9J
PD1 [ NG [ ne | Ne
PD2 | NC [ ne | Ne
P3| NC [GND [ Ne
PD4 | NC | NC | GND NC : NO CONNECTION
MITSUBISHI
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FUNCTION

The MH2M32EJ/SEJ provide, in addition to normal read, and mode, RAS only refresh. The input conditions for each are
write operations, a number of other functions, e.g., Fast page shown in Table 1.

Table 1. Input conditions for each mode

Inputs tnput/ Output
o] tion — — Refresh Remark
peratio RAS | CAS | W a;orewss acgégz Input [Output
Read ACT | ACT | NAC | APD | APD | OPN | VLD | YES
Write (Early write) ACT | ACT [ ACT | APD | APD | VLD | OPN | YES Qa:;epﬁj%itica,
RAS only refresh ACT | NAC | DNC | APD | DNC | DNC | OPN | YES
Hidden refresh ACT | ACT | DNC | APD | DNC [ OPN | VLD | YES
CAS before RAS refresh ACT | ACT | DNC | DNC | DNC | DNC | OPN | YES
Standby NAC | DNC | DNC | DNC | DNC | DNC | OPN | NO

Note. ACT : active, NAC : nonactive, DNC : don't care, VLD : valid, APD : applied, OPN ; open

BLOCK DIAGRAM
RASH AST W RAS3 CAS3
,‘ ] ! | | ‘ | [ [ “’
[ [ LU I [ 11 !
= j |M5M I Iusu | rsu I |M5M I rsu I Iusu I lusu |
444004 ]]444008 444004 | |44400a 444004 | [444004 444004 J[ 444004
' ]
DAo (2 —9 3) DQ16
DQ1 (4 5) DQ17
DAz (s 7) DQ18
DQ3 (8 9) DQ1g
DQ4 (0 1) DQ2o
Das (2 DQ21
DQs @4 29 DQ22
DQ7 g 27 DQ23
DQs @ 20 DQ24
DAs 61 H —02 DQzs
DQ1o 63 54 DQ2s
DQ11 69 = DQz7
DQ12 67 58 DQ2s
DQ13 @1 60 DQ29
DQ14 63 ;%Doao
DQis Sf 69 DQ31
I
Imsu l lusu Iusu I rsu l Iusu rsu |M5M | Iusu I
44400 |{444008 44400A ||44a00a 444004 | |44400a 444004 | 444004
! [ I I LTI Ii [ LI
L ] | | f [
- |

CASo RASo VDD GND A0A1AA3AIASABATABAY RAS2 CASz2
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ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Conditions Ratings Unit
Vee Supply voltage -1~7 \'4
Vi Input voitage With respect to Vss - 1~7 \
Vo Qutput voltage -1~7 v
lo QOutput current 50 mA
Py Power dissipation Ta=25C 16 W
Topr Operating 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 Vin Nom | Max Unit
Vee Supply voltage 45 5 5.5 \
Vss Supply voltage 0 0 0 \
Vin High-level input voltage, all inputs 2.4 6.5 \%
ViL Low-level input voltage, all inputs - 2.0 0.8 \
Note 1: All voltage values are with respect to Vss.
ELECTRICAL CHARACTERISTICS (Ta = 0~70°C, Vcc = BV + 10%, Vss = OV, unless otherwise noted) (Note 2)
" Limits .
Symbol Parameter Test conditions Min Tvp Max Unit
VoH High-level output voltage lon = — BmA 2.4 Vce v
VoL Low-level output voltage loL = 4.2mA 0 0.4 \
loz Off-state output current Q floating OV = Vout £ 5.5V -20 20 uA
I Input current 0VSVINSG. 5, Other input pins=0V - 10 10 uA
Average supply current | MH2M32EJ, SEJ-6 | RAS, CAS cycling 816
lccicav) | from Ve, operating MH2M32EJ, SEJ-7 | tRc = twc = min. 696 mA
(Note 3,4)| MH2M32EJ, SEJ-8 | output open 616
RAS = CAS = Vin, output open 32
lec2(av) Supply current from Vcc, stand—t():lme & RAS = CAS = Voo — 05, i mA
output open
Average supply current | MH2M32EJ, SEJ-6 | RAS cycling, CAS = ViK 816
lceacavy | from Vee, refreshing MH2M32EJ, SEJ-7 | tRc = min. 696 mA
(Note 3)| MH2M32EJ, SEJ-8 | output open 616
Average supply MH2M32EJ, SEJ-6 | RAS = viL, TAS cydling 816
lccacavy c;urrent from Veo MH2M32EJ, SEJ-7 | tpc = min. 696 mA
ast- Page-Mode
(Note 3,4)| MH2M32EJ, SEJ-8 | Output open 616
:\r;i:a%eccsupply current | MH2M32EJ, SEJ-8 | TAZ before RAS refresh cycling 696
lcce (av) CAS before RAS MH2M32EJ, SEJ-7 | tRC = min. 616 mA
refresh_mode (Note 3)| MH2M32EJ, SEJ-8 | outPut open 536

Note 2: Current flowing into an IC is positive, out is negative.
3:icci(av),lccaayy, lcca(av)y and ICCe(AV) are dependent on cycle rate. Maximum current is measured at the fastest cycle rate.
4 :1cc1(Av)and ICC4(AV)are dependent on output loading. Specified values are obtained with the output open.

CAPACITANCE (Ta=0~70°C,Vcc = 5V £ 10%, Vss = OV, unless otherwise noted)

Symbol Parameter Test conditions Min L;:';S Max Unit
Cia) Input capacitance, address inputs 140 pF
- - - Vi = Vss
Ciwy Input capacitance, write control input = 1MHz 140 pF
Ci(RAS) | Input capacitance, RAS input Vi = 25mVrm 70 pF
Ci(tAS) | Input capacitance, CAS input ' rms 50 pF
Co Qutput capacitance Vo = Vss, f = IMHz, Vi = 25mVrms 25 pF
MITSUBISHI
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SWITCHING CHARACTERISTICS (Ta = 0~70%C, Vcc = 5V + 10%, Vss = OV, unless otherwise noted) (Notes 6, 12,13)

Limits
Symbol Parameter MHZM32EJ, SEJ-6 | MH2M32EJ, SEJ-T | WNH2M32EJ, SEJ-8 Unit
Min Max | Min Max Min Max
tcac Access time from CAS (Note 6,7) 15 20 20 ns
tRAC Access time from RAS (Note 6, 8) 60 70 80 ns
tAA Column address access time (Note 6,9) 30 35 40 ns
tcPA Access time from CAS prechage (Note 6, 10) 35 40 45 ns
toLz Output low impedance time from CAS low (Note 8){ 5 5 5 ns
toFF Output disable time after CAS high (Note 11)] O 15 0 20 0 20 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 RAS/CAS cycles are required after prolonged periods (greater
than 16.4ms) 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 S tRCD (max)and tRAD S 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(max) and tASC & tASC (max).
11 : tofF (max) defines the time at which the output achieves the high impedance state (loutS |+ 10 uA | )and is not reference to VOH
(min) or VoL (max). '
TIMING REQUIREMENTS (For Read, Write, Refresh, and Fast- Page Mode Cycles)
(Ta=0~70°C, Vcc =5V = 10%, Vss = OV, unless otherwise noted) (Notes 12, 13)
Limits
Symbol! Parameter MH2M32EJ, SEJ-6 | MH2M32EJ, SEJ-7 MH2M32EJ, SEJ-8 Unit
Min | Max | Min Max | Min | Max
tREF Refresh cycle time 16.4 16.4 16.4 ms
tRP RAS high pulse width : 50 60 70 ns
tRCD Delay time, RAS low to CAS low (Note 14)| 20 45 20 50 20 60 ns
tCRP Delay time, CAS high to RAS low 10 10 10 ns
tRPC Delay time, RAS high to CAS low 0 0 0 ns
tcPN CAS high pulse width 10 10 10 ns
tRAD . Column address delay time from RAS low (Note 15)| 15 30 [ 15 35 15 40 ns
tASR Row address setup time before RAS low 0 0 0 ns
tasc Column address setup time before CAS low (Note 16) 0 10 0 10 0 15 ns
tRAH Row address hold time after RAS low 10 10 |~ 10 ns
tCAH Column address hold time after CAS low 15 15 15 ns
tT Transition time (Note 17) 1 50 1 50 1 50 ns
Note 12: The timing requirements are assumed tT = Sns.
13: VIH(min) and VIL (max) are reference levels for measuring timing of input signals.
14 : tRCD (max)is specified as a reference point only. If tRCDis less than tRCD (max), access time is tRAC. If tRCD is greater than tRCD
(max), access time is controlled exclusively by tCAC or tAA.tRCD(min)is specified as tRCD (min) = tRAK (min) + 2tT + tASC (min).
15: tRAD (max)is specified as a reference point only. If tRAD Z tRAD (max) and tASC S tasc (max), access time is controlled exclusively
by taa. .
16 : tasc (max) is specified as a reference point only. [f tRCD & tRCD (max) and tASC & tASC (max), access time is controlled exclusively
by tcac. , .
17 : &7 is measured between VIH(min)and ViL(max).
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Read and Refresh Cycles

Limits
Symbol Parameter MH2M32E.), SEJ-6 | MH2M32EJ, SEJ-7 | MHZM32EJ, SEJ-8 Unit
Min Max Min Max Min Max
trRC Read cycle time 120 140 1680 ns
tRAS RAS low pulse width 60 [10000| 70 [10000| 80 |10000 ns
tcas CAS low pulse width 15 |10000| 20 [10000| 20 |10000 ns
tcsH CAS hold time after RAS low 60 70 80 ns
tRSH RAS hold time after CAS low 15 20 20 ns
tRCS Read setup time before CAS low 0 0 0 ns
tRCH Read hold time after CAS high (Note 18) [¢] 0 0 ns
tRRH Read hold time after RAS high (Note 18)| 10 10 10 ns
tRAL Column address to RAS hold time 30 35 40 ns
Note 18: Either tRCH or tRRH must be satisfied for a read cycle.
Write Cycle (Early Write Cycles)
Limits
Symbol Parameter WH2ZM32EJ, SEJ-6 MH2M32EJ, SEJ-T MH2M32EJ, SEJ-8 Unit
Min Max Min Max Min Max
twe Write cycle time 120 140 160 ns
tRAS RAS low pulse width B0 |10000| 70 [10000| 80 |10000 ns
tcas CAS low pulse width 15 [10000| 20 |10000| 20 |10000 ns
tesH CAS hold time after RAS low 60 70 80 ns
tRSKH RAS hold time after CAS low 15 20 20 ns
twes Write setup time before CAS low (Note 21) 0 0 0 ns
twp Write pulse width 10 15 15 ns
tDS Data setup time before CAS low or W low 0 0 0 ns
toH Data hold time after CAS low or W low 10 15 15 ns
Fast Page Mode Cycle (Read, Write Cycles) (Note 22)
Limits
Symbot Parameter MH2M32EJ, SEJ-6 | MH2M32EJ, SEJ-7 | MHZM32EJ, SEJ-8 Unit
Min Max Min Max Min Max
trC Fast page mode read/write cycle time 40 45 50 ns
tRAS RAS low pulse width for read write cycle (Note 23)| 105 |200000| 115 [200000| 130 |[200000 ns
tcp CAS high pulse width (Note 24) 10 15 10 20 10 20 ns

Note 22: All previously specified timing requirements and switching characteristics are applicable to their respective fast page mode cycle.
23: tras(min) is specified as two cycles of CAS input are performed.

24 : tcp(max) is specified as a reference point only.

CAS before RAS Refresh Cycle (Note 25)

Limits
Symbol Parameter MHZM32EJ, SEJ-B MH2M32EJ, SEJ-7 MH2M32EJ, SEJ-8 Unit
Min Max Min Max Min Max
tCSR CAS setup time before RAS low 10 10 10 ns
tcHR CAS hold time after RAS low 10 15 15 ns
tRSR Read setup time before RAS low 10 10 10 ns
tRHR Read hold time after RAS low 10 15 15 ns
tcas CAS low pulse width 25 30 30 ns

Note 25 : Eight or more CAS before RAS cycles instead of eight RAS cycles are necessary for proper operation of CAS before RAS refresh

mode.
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Timing Diagrams (Note 26)

Read Cycle
tRC
tRAS tRP
ViH~ p
RAS \ Z
ViL -
tcsH :
tcrp trRCD tRSH tRPC tcpeP
e
tCAs
ViH — p|
TAS \ /
ViL —
tRAD tRAL tASR
ey
tASR| | tRAH tasc tCAH tCPN
—_ A AR K AAAARA
pomnro N T RN Row  YEBISIAF T COLUMN ROW
Vi - SRESSPYADDRESS RGOSy, ADDRESS ADDRESS
sl tRRH
tRCS tRCH
ViH — £ KK IXIEIIRIIIIKIIIKK
W RS R
Vil — KCRERIRRERRKIRERELRKRRKS
tcAC
tAA toFF
tcLz
Vow - Hi-Z 7 Hi-Z
DQ - DATA VALID
VoL - -
tRAC

"Note 26

X {2
% Indicates the invalid output.
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Write Cycle (Early Write)

twe
traAs tre
VIH = 3 3
RAS S
ViL - - 7 | U
tCsH
tcre tRCD tRSH J tRPC tCRP|
tcas F
ViH ~
RS \
ViL = o -AI
tash| | tran tASC tcaH tasR
ViH — r ~ X LRI IOCRIO XN E
Ao~Aio ROW L O oo OB ORI ORID ROW
ViL - ADDRESS . ADDRESS Pt tetedetetelelooleteleletetetoteloe A ADDRESS
I
twes! tweH |
Vi — TR R R ) R R R R R R R TR
W LERAXLIRRALS R R ARLRIAILLRKIH ALK
e SeSelessleteletele / SRR IIRHIRIRAX AR
Vi — 1 I
t0s toH
e—ni
_ TR B I T OO T OO AT OGO
o BTN o van R R R
Vi - 2020 202020202020 020 20 2020202226, NSRRI LKERILILIRRRERRKHLS
L]
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RAS- only - Refresh Cycle

tRC

traS trP
ViH — 3 - B
RAS \ / \
ViL -
tcrp trRPC tcap
VIH = XK
CAS ey
VIL = SEREERKS
tAS‘Fj_ tRAH tASR
Vi — SEIETEZTAS R TR A RX KA ROW
~ RKRRHKRIR) ROW Ot e oot oo e e ot et oo Lo tetu e tetetototetetetotototetotototutatesetetese
AomAs | SRESEEKN. ADDRESS "‘0"0‘0'0:0’0’0’0’0‘0'0’0‘0’0’0’330:0’0:0’0’0’0’0’0’0’0:0:0:0:0302030}030’0’034 ADDRESS
B e T T T T T N N S N I e L 20 s S IO 0e:
- R S S S e I R AR IR RIS IRAH KK
R S S 5 R S e RIS I RLH LK
W v - X S g R R SR EIES
Vor - Hi-Z
DQ
VoL —

CAS before RAS Refresh Cycle
tRC

| « e tRe
27
tRP ‘ tRAS \ tRAS | trep
—— e
ViH — '8 p ‘
RAS \ ! \
ViL - i
tRPC tcsr tcHR trPC tcsR tCHR trRPC tCrRP
1 )4—) r——»

ViH —
CAS i /
Vie — '

v ” T
N tCPN
tASR
I
AL { row \/COLUMN
0 wVIL B \ADDRESS/\ADDRESS
tACH tRSR tRHA tRSR tRHR tRCS
e f-——n
(&
N e *
W N IRRELRALLKY :
ViL — NI
tOFF
VoH — N Hi-Z
DQ %
VoL — /
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Hidden Refresh Cycle (Read)

CAS

Ao~A1o

=l

ViH =
Vit —

Vin —
ViL -

ViH —

ViL —

ViH =
Vi -

Vou —

VoL —

trRC

trC

|
thas tRP 1 tRAS trp
\ . 7
tcrp tRCD tRSH tCHR L tere
TR \ 2
535555 N
$20.0°970/
KR
I
tRAD tRaL
tﬁﬂ_ tRAH tAEg tCAH tASR
ROW COLUMN ROW
ADDRESS) ADDRESS DDRESS
i '
tRCS ItRRH
tcAC
taa torF
tcLz
Hi-Z (-
—@( VALID
tRAC
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Fast- Page- Mode Read Cycle

tRAS trRP
U ViH — \ 4 \
RAS \ /
ViL - x 7
tesH tPc tRSH
TRP tRCD tcas tcp tCAS tcp tcas
ViH— \ r ¥
B E /.
ViL — r K 7
tRAD tCPRH|
tasR tRAH TASC lead tCAH tA_S_C_ tCAH jﬁ tcan Lerltasn
ViH = r p
ROW ROW
Ao~ k
o~Ao | ADDRESS 1@rCOLUMN 1 @@www 2@ COLUMN DDRESS
|
tRAL tRRH
tRCS tRCH tRCS tRCH’—If —T‘»tncs [=—= trcH
_ VIH — SRR
W SIIIEGERS
VIL = SRS
tcac tcac tcac
tAA tOFF, tAA toFF taa torF
tcLz tcLz tcLz
5Q Von — Hi-7 DATA DATA " DATA
VoL ~ tVALID 1 VALID 2 rVALID 3
tRAC tcPa tcPa
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Fast- Page- Mode Write Cycle (Early Write)

tRAS . tRP
VIH —
RAS
Vil — i
tCsH trc tRSH
tCFF; tRCO tcAs tce tCcAS tcp tcAs
— ViH — p —
CAS & Z
Vil — ‘
sal | tRaH tAsC| | tcaH tasC| | tcan tasC| | tcan N
-4—1 ASR
ViH — T 'S ESTSTTTN TSI ETSTAL B
NN 1000502020798, LKA D000 ROW
Ao~A10 sesess! AN coLumn 1 Jssessesenoonuu )RS corum s, FOR
ViL — X889 | | "% %%% %% %" Ge¥ate% % RS X
twes twCH twes| | twen twes| | twen
ViH — SRR TR RARRR,
o 250500LIIIIILLLRELN JROKRLLEIREE
W SIS SIS
ViL = XKLL FRRRERILLEAEL
| |
t0s toH tos tOH tos tDH
ViH — TXXZZTTITLIIIZTILZ [T \ 3\
SIS JREZ
Do s NN AUSNIND iocis! SINRONS g
Vil = KRRk VALID 1 INGEEA. VALID 2 x_VALID 3
|
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