MITSUBISHI LSIs
REV 2.1 APR.25.1996

e MH8M36DJ/DNJ-5,-6,-7

FAST PAGE MODE 301989888-BIT (8388608 - WORD BY 36-BIT) DYNAMIC RAM MODULE

DESCRIPTION
The MHBM36DJ/DNJ is 8388608 - word by 36 - bit dynamic RAM
module . That module consists ot sixteen industry 4M x 4 dynamic
RAMSs and two industry quad €as 4M x 4 dynamic RAMs in SOJ.
The mounting of SOJ on a single in-line package provides any
application where high densities and large quantities of memory
are required.

FEATURES

Performance renges

Access | Cycle Power
Type name time time dissipation
(max. ns)| (max. ns)| (max.mw)
MH8M36DJ/DNJ - 5{ 50 90 | 5895
MHBM36DJ/DNJ - 6] 60 110 | 4860

MH8M36DJ/DNJ -7] 70 | 130 | 4275

#Single 5V+10% supply operation
#72pin Single In-Line Package
®{ ow stand-by power dissipation
---- 55mW(Max) CMOS input level
® | ow operation power dissipation
MH8M36DJ/DNJ - 5 - - - 7.23W(Max)
MHBM3BDJ/DNJ - 6 - - - 5.97W(Max)
MH8M36DJ/DNJ - 7 - - - 5.25W(Max)
e |ncludes decoupling capacitors ( 0.22uF x 18 )

® 2048 refresh cycles every 32.0ms ( AQ~A10)

® MH8M36DJ is gold plating contact .
MHBM3DNJ is solder with Nickel under plating contact .

APPLICATION

Main memory unit for computers, Microcomputer memory,
Refresh memory for CRT.

FUNCTION
The MH8M36DJ/DNJ provide, in addition to normal read,
write a number of other functions, e. g., fast page mode, RAS-
only refresh. The input conditions for each are shown in Tablel.

PIN CONFIGURATION (TOP VIEW)
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MH8M36DJ/DNJ-5,-6,-7

AN FAST PAGE MODE 301989888-BIT (8388608 - WORD BY 36-BIT) DYNAMIC RAM MODULE

Table 1 Input conditions for each mode

Inputs input/Output
Operation — — ~— Fow Tolumn Refresh Remark
RAS CAS w address address input Qutput

Read ACT ACT NAC APD APD OPN VLD YES
Write (Early write) ACT ACT ACT APD APD VLD oPN YES ;f;ep'w
RAS-only refresh ACT NAC DNC APD DNC DNC OPN YES identical
Hidden refresh ACT ACT NAC APD DNC OPN VLD YES
CAS before RAS refresh ACT ACT NAC DNC DNC DNC OPN YES
Standby NAC DNC DNC DNC DNC DNC OPN NG

Note : ACT : active, NAC : nonactive, DNC : don’ t care, VLD : valid, iVD : Invalid APD : applied, OPN : open
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MH8M36DJ/DNJ-5,-6,-7

FAST PAGE MODE 301989888-BIT (8388608 - WORD BY 36-BIT) DYNAMIC RAM MODULE

ABSOLUTE MAXIMUM RATINGS

Symboi Farameter ~ . Conditions ﬂngs Unit
Vec Supply voitage -1-7 v
vi Input voltage With respect to Vss 1.7 v
vo Output voitage 1-7 v
10 Output current 50 mA
Pd Power dissipation Ta=25 "C 18 w
Topr Operating temperature 0-70 °C
Tstg Storage temperature -40 ~ 125 °C
RECOMMENDED OPERATING CONDITIONS (Ta=0 ~ 70 °C,, uniess otherwise noted) (Note 1)
Limits
Symbol Parameter v Nom To Unit
Vee Supply voltage 4.5 5 55 v
vss Supply voltage 0 0 0 v
ViH High-level input voltage, all inputs 24 55 v
Vi Low-level input vonage, all inputs -1.0* 0.8 v
Note 1: All voltage values are with respect to Vss

*:VIL(min.) is -2.0V when pulse width s less than 25ns. (Pulse width is with respect to VSS.)

ELECTRICAL CHARACTERISTICS (Ta=0 - 70 °C, Vce=5V 1 10%, Vss=0V, unless otherwise noted) (Note 2)

Limits
Symbol Parameter Test conditions Unit
Min Typ Max
Vou High-level output voltage lok=-5mA 24 Vee Vv
Vou Low-level output voitage lov=4.2mA 1] 0.4 v
loz Off-state output current Q floating OV < Vour < 5.5V -20 20 HA
L Input current OV < ViN < 6.0V,Other inputs pins=0v | -180 180 HA
Average supply current MHBM36D -5 AAS, CAS ¢ycling 1323
from Vce trRe=twe=min.
lcctavy | operating MH8M36D -6 output open 1098 mA
(Note 3,4) MH8M36D -7 963
RAS= CAS =Vin, output open 36
[ Suy; current from Vec , stand-b mA
<2 PPl Y RAS= CAS > Vee 0.2 10
Average supply current MHBM38D -5 — 2610
:::rl:s‘ﬁgg RAS cycling, CAS= Vin
MHBM36D -6 tRc=min, mA
Iees (avy output open 2160
(Note 3) | MHBM36D -7 1890
Average supply current MH8M36D -5 758
trom Vec HAS=Vi, CAS cycling
locuayy |Fast-Page-Mode MHBM36D -6 | tee=min, 648 ma
output open
{Note 3,4) MH8M36D -7 558
Average supply current MHBM36D -5 o o 2610
fc!:xlg gl:;: FAS refresh CAS before RAS refresh cycling
ore refres| . tre=min, 2160 mA
iccsiavy mode MHB8M36D -6 output open
(Note 3) | MHBM36D -7 1880

Note 2: Current flowing into an IC is positive, out is negative.
3: lcct (AV), leed (AV), Iccd (AV) and lec6 (AV) are dependent on cycle rate. Maximum current is red at the fastest cycle rate.
4: lcct (AV) and lccd (AV) are dependent on output loading. Specified values are obtained with the output open.

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

Test conditiol Limits Unit

Symbol Parameter est col ns Min Tvp Max

Ciw Input capacitance, address inputs VisVss 145 pF
Ciw Input capacitance, write controt input 189 pF

f=1MHz
Ci@as) | Input capacitance, RAS input Vie25mVims 50 oF
Ci(Cas) input capacitance, CAS input 50 pF
Ciro input/Output capacitance, data ports 22 pF
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e MH8M36DJ/DNJ-5,-6,-7

FAST PAGE MODE 301989888-BIT (8388608 - WORD BY 36-BIT) DYNAMIC RAM MODULE

SWITCHING CHARACTERISTICS {Ta=0 ~ 70 °C, Vce=5V £ 10%, Vss=0V, unless otherwise noted, see notes 5,12,13)

Limits
Symbol Parameter MHBM36D -5 MH8M36D -6 MH8M36D -7 Unit
Min Max Min Max Min Max

tcac Access time from CAS (Note 6,7) 13 15 20 ns
tRac Access time from HAS {Note 6,8) 50 80 70 ns
taa Column address access time (Note 6,9) 25 30 35 ns
tera Access time from CAS precharge {Note 6,10) 30 35 40 ns
touz Output low impedance time from CASlow  (Note §) 5 5 5 ns
toFF Output disable time after CAS high {Note 11) 0 13 0 15 0 15 ns

Note 5: An initial pause of 500E s is required after power-up followed by a minimum of eight initialization cycles (any combination of cycles
containlr%g_ RAS clock such as RAS-Only refresh). e
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 32 ms) of RAS Inactivity before proper device operation is achieved.
Measured with a load circuit equivalent to 2TTL loads and 105):!‘.
Assumes that trcp > thcnimex) and tasc = tascimax).
Assumes that trep < tReoimax) and tHAD < tRAD(max). If tRCD OF trap is greater than the maximum recommended value shown in this table,
taac wilt increase by amount that trco exceeds the value shown,
Assumes that trap 2 trRap(mex) and tasc < tascimax).
Assumes that tcp < tep(max) and tasc 2 tascimax).
torFimax) and toez imax) defines the time at which the output achieves the high impedance state (Jour < | +10 yA |) and is not reference to
Voimin) OF VOu(max).

newe oNe

—, -

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

Limits
Symbol Parameter MHBM36D -5 MHBM36D -6 MHBM3ED -7 Unit
Min Max Min Max Min Max
tReF Refresh cycle time 32 32 32 ms
trp RAS high pulse width 30 40 50 ns
tacp Delay time, RAS low to TAS low (Note14) 18 37 20 45 20 50 ns
tere Delay time, CAS high to RAS iow 10 10 10 ns
trpc Delay time, RAS high to CAS low 0 0 0 ns
tepn CAS high puise width 10 10 10 ns
tRAD Column address delay time from RAS low {Note15) 13 25 15 30 15 35 ns
tasr Row address setup time before RAS low 0 0 0 ns
tasc Column address setup time before CAS low {Note16) 0 10 0 10 0 10 ns
tRAH Row address hold time after HAS low 8 10 10 ns
toan Column address hold time after CAS low 13 15 15 ns
toze Delay time, data to CAS iow 0 0 0 ns
tcoo Delay time, CAS high to data 13 15 15 ns
tr Transition time (Note17) 1 50 1 50 1 50 ns

Note 12: The timing requirements are assumed tr =5ns.
13: Vinminy and ViLimax) are reference levels for measuring timing of input signals.
14: tacoimax) IS Specified as a reference point only. If tAco is less than trcoimex), access time is trRac. if trep is greater than trcomax), access
time is controlled exclusively by tcac or taa. trco(min) Is specified as tRcD(min) =tRAH(min) +2tH+TASCImin).
15 tRAD(may) IS specified as a reference point only. If tRad > tRatmax) and tasc < tascimex), aCCESS time is controlled exclusively by taa.
16: tasc(max) I8 Specified as a reference point only. if tRco > trcoimax and tasc 2 tasciman), access time Is controlied exclusively by tcac.
17: trIs measured between Vismin) and ViLimax).
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Read and Refresh Cycles
Limits
Symbol Parameter MHBM36D -5 MHEM36D 6 MHBM36D -7 Unit
Min Max Min Max Min Max
tre Read cycle time 90 110 130 ns
tras RAS low pulse width 50 10000 60 106000 70 10000 ns
tcas CAS low puise width 13 10000 15 10000 20 10000 ns
tesH CAS hold time atter RAS low 50 60 70 ns
tRsH RAS hold time atter CAS low 13 15 20 ns
tres Read Setup time after CAS high 0 ¢} o ns
tRen Read hold time after CAS low (Note 18} 0 0 0 ns
tRRH Read hold time after RAS low {Note 18) 10 10 10 ns
tRAL Column address to RAS hold time 25 30 35 ns
Note 18: Either trchor tard must be satisfied for a read cycle.
Write Cycle (Early Write)
Limits
Symbot Parameter MH8M36D -5 MHBM36D -6 MHBM36D -7 Unit
Min Max Min Max Min Max
twe Write cycie time 90 110 130 ns
thas RAS low pulse width 50 10000 60 10000 70 10000 ns
tcas CAS fow pulse widith 13 10000 15 10000 20 10000 ns
tesH CAS hold time after HAS low 50 60 70 ns
tRSH AAS hold time after CAS low 13 15 20 ns
twes Write setup time before CAS low (Note 22) 0 2] 0 ns
twew Write hold time after CAS low 8 10 10 ns
tos Data setup time before CAS Jow or W low 0 0 0 ns
tok Data hold time after CAS low or W low ] 10 15 ns
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P MH8M36DJ/DNJ-5,-6,-7

FAST PAGE MODE 301989888-BIT (8388608 - WORD BY 36-BIT) DYNAMIC RAM MODULE

Fast-Page Mode Cycle (Read, Early Write) (Note 19)

Limits
Symboi Parameter MH8M36D -5 MH8M36D -6 MH8M36D -7 Unit
Min Max Min Max Min Max
tec Fast page mode read/write cycle time 35 40 45 ns
tRAs RAS low puise width for read write cycie (Note20) 85 125000 100 | 125000 115 | 125000 ns
tcp CAS high pulse width {Note21) 8 12 10 15 10 15 ns
1cPRM HAS hold time after TAS precharge 30 35 40 ns

Note 19: All previously ﬁ:eciﬁed timing requirements and switching characteristics are applicable to their respective fast page mode cycile.
20: thasimin) IS specified as two cycles of CAS input are performed.
21: tepimax) is specified as a reference point only.

Limits
Symbol Parameter MHBM36D -5 MH8M36D -6 MH8M36D -7 Unit
Min Max Min Max Min Max
tcsk CAS setup time before RAS low 10 10 10 ns
tcHR CAS hold time after RAS low 10 10 15 ns
trRsR Read setup time before RAS low 10 10 10 ns
tRHA Read hold time after HAS low 10 10 15 ns
Note 22: E:cg,gt or more CAS before RAS cycles instead of eight HAS cycles are necessary for proper operation of CAS before RAS refresh
e.
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MH8M36DJ/DNJ-5,-6,-7

FAST PAGE MODE 301989888-BIT (8388608 - WORD BY 36-BIT) DYNAMIC RAM MODULE

Timing Diagrams (Note 23)

Read Cycle
tRC
o S
tRAS - WP
,,,,,, VIH -
RAS
ViL -~
tcsH
{CRP| tRCD _ tRSH - tRPC  {CRP|
- tcAs
VIH - 3
CAS > ‘
ViL - 4
tRAD tRAL tASR
tASR| - 1CAR tm
VIH — ROW
COLUMN
AO-A10 ADDRESS ADDRESS
,1 tRRH
tRCH
W
tcac
tAA tOFF
~ Tz
VOH - .
DQ Hi-Z i“ |  DATAVALID Hi-Z
VoL ~
tRAC -
Note 23 Indicates the don't care input.
o VIH(min)<VIN<VIH(max) or VIL(min)<VIN<VIL(max)
Indicates the invalid output.
A —
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€ FAST PAGE MODE 301989888-BIT (8388608 - WORD BY 36-BIT) DYNAMIC RAM MODULE
Write Cycle (Early write)
twe
S —
- tRAS R L.
~~~~~ VIH _ * '
RAS \
viL -
- tCsH .
tcRe tRCD {RSH T A
T 1caS \_ tcRP
i ViH - §
CAS ,
VL —
IASR| | yRAH tCAH et
|
COLUMN 5 : R & ROW
A0-A10 ADDRESS ADDRESS
twes tWCH
e —
o ViH
W
ViL
L tOH -
DQ v DATA VALID .
viL
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RAS-only Refresh Cycle
e tRC -
L tRAS — | ___JRP
AAS VIH- \
ViL—
1RPC r——)tCRP
J ViH -~
CAS
Vi, —
tASR IRAH tASR!
e
ViH -~ ROW
A~A10 ADDRESS
Vit —
_— ViH ~
w
VIL ~
pq VoM~ HI-Z
VoL —
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?? FAST PAGE MODE 301989888-BIT (8388608 - WORD BY 36-BIT) DYNAMIC RAM MODULE
CAS before RAS Refresh Cycle
L tRC e tRC -
)) AT
tRP tRAS tHAS , iRP
B s e el S
Vit - e f =
RAS -/ \ /
ViL -
tRPC 1CSR| | {CHR tRPC  1CSR 1CHR tRPC tCRP
o VIH ~
cAs
Vil —
ROW Ol
A0~A10 ADDRESSA ADDRESS
tRCH tRSR tRHR
,,,,, ViH -
W
ViL -
L 1OFF
VoH-TTTN ‘ Hi-Z
DQ voL- ?, p)2
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Hidden Refresh Cycle (Read) (Note 28)

tRC tRC -
o tRAS tR s
e tRA tRP_
o Vi - — >
RAS
ViL -~
tCRP tRCD tRSH tCHR .
o \ ¥
CAS M
tRAD |
- . vy {CAH | tasr
1ASR r) tRAH tASC CAl
COLUMN ROW
A0-A10 ADDRESS ADDRESS
tRAL
W
__tcAc
_‘tA{ -
tcLz
VOH-~
DQ Hi-Z DATA VALID Hi-Z
VoL -
Note 28: Early write is applicabie instead of read cycle.
Timing requirements and output state are the same as that of each cycle shown above.
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MH8M36DJ/DNJ-5,-6,-7

FAST PAGE MODE 301989888-BIT (8388608 - WORD BY 36-BIT) DYNAMIC RAM MODULE

Fast Page Mode Write Cycle (Early Write)

tRAS tRP
— o —

S ViH -
RAS \

ViL -

tesH tPC tRSH
cas | [ ace tcas | tcp | SCAS
CAS
tCAH R Ascr tCAH 1ASC o tCAH {‘_’ tASR
| \ |
s m——— : —
A0-~A10 OLUMN-1 ¥|COLUMN-2 COLUMN-3 ADDRESS
I ¥

. ViH —
w

viL -

tDs 1DH tbs| | tOH tos| | toH
et | 3 P

VIH - ¢ DATA DATA DATA
DQ VALID-1 - VALID-2 VALID-3

ViL - :
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W MH8M36DJ/DNJ-5,-6,-7
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¥ FAST PAGE MODE 301989888-BIT (8388608 - WORD BY 36-BIT) DYNAMIC RAM MODULE
Fast Page Mode Read Cycle
tRAS tRP
RAS
ViL -
tCSH tPC tRSH
B Tl
tRCD  _ ; _ 1CAS cp tCAS tcP | __tcas| | |
o ViH— | -t
CAS ¥4
VIL - |
tRAD ltCPRH ‘ !
tASR| | tRAH tOAH tASC| |tCAH " 1asc! |tcan L > tASR
3 tASC te<—ad he—n] e | 1 !
! n
ViH-
AD~A10 . A:t?l:éss COLUMN-1 COLU'MN-- COLUMN-3 AD%%vgss
VIL ~
i ' tRAL tRRH
cs i 7
tRCH > «tRCS tRCH RCS ea1‘mcm
_ ViH-
w
viL - tCAC
2 tcAC 1cAC
tAA taA tAA
tOFF 1OFF
—alde tOLZ <> tOFF f_‘:}z Lz A
!
VOH~ | DATA DATA DATA
DQ Hi-Z VALID- VALID-2 VALID-3
VoL~
L tRAC _ tcPA tcPA
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?% FAST PAGE MODE 301989888-BIT (8388608 - WORD BY 36-BIT) DYNAMIC RAM MODULE

72Pin SIMM outline

< 107.95 _
{8.6MA)
338, i 101.19 _ -~
i
<
& cA © {K
v;: gl . O Q o (-] o (3 Q [ Q -
Yy v 5 ‘:“ :
R1.57 / N 127
ooa |l _R1.57 . -
\
= . 3 . = .
6350 ol 35x1.27=44.45 o835 o 35x1.27=44.45 R . 20318
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