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> MH1MO08B1J-7,-8,-10/
MH1MOSB1JA-7,-8,-10

NIBBLE MODE 1048576-WORD BY 8-BIT DYNAMIC RAM

DESCRIPTION
The MH1MO08B1J, JA is 1048576 word x 8 bit dynamic
RAM and consists of eight industry standard 1M x 1 dy-
namic RAMs in SOJ.

The mounting of SOJ on a single in-line package pro-
vides any application where high densities and large quan-
tities of memory are required.

FEATURES
® Performance ranges
Access time Cycle time Power dissipation
Type name (max) {min) (typ)
(ns) (ns) {mW}
MH1M08B1J-7
MHIMO8B1 JA-7 0 140 1840
MHIMO08B1J-8
MHIMO08B1JA-8 8 160 1600
MHIM08B1U-10
MH1MO8B1 JA-10 100 190 1400

Utilizes industry standard 1M RAMs in SOJ
30 pins Single In-line Package
Single +6V (£10%) supply operation
Low standby power dissipation 22mW {max) CMOS
input level
® | ow operation power dissipation:
MH1MO08B1J-7, MH1MO8B1JA-7 ... 3.52W (max)
MH1MO08B1J-8, MH1MO08B1JA-8. .. 3.08W (max)
MH1M08B1J-10, MH1IMO8B1JA-10 . . 2.64W (max)
All inputs are directly TTL compatible
All outputs are three-state and directly TTL compatible
Includes (0.22uF x 8) decoupling capacitors
512 refresh cycles every 8ms, Ag Pin is not need for
refresh
Common CAS control for eight common Data-In and
Data-Out lines.
® The common 1/0 feature dictates the use of only early
write operation to prevent contention on Data-In and
Data-Out.
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APPLICATION

Main memory unit for computers, Refresh memory.
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NIBBLE MODE 1048576-WORD BY 8-BIT DYNAMIC RAM

FUNCTION

The MH1MO08B1J, JA provide, in addition to normal read,
and early write operations, a number of other functions,
e.g., Nibble mode. RAS-only refresh and CAS before RAS
refresh. The input conditions for each are shown in Table 1.

Table 1 Input conditions for each mode

Inputs Input/Output
Operation — — — Row Column Retresh Remark
RAS CAS w address address Input Output
Read ACT ACT NAC APD APD OPN VLD YES Nibble mode
Early write ACT ACT ACT APD APD VLD OPN YES identical
RAS-only refresh ACT NAC ONC APD DNC DNC OPN YES
Hidden refresh ACT ACT DNC DNC DNC OPN VLD YES
CAS before RAS refresh ACT ACT DNC DNC ONC ONC OPN YES
Standby NAC DNC DNC DNC DNC DNC 0PN NO
Note . ACT: active, NAC: nonactive, DNC: don’t care, VLD: valid, APD: applied, OPN: open
Table 2 Nibble Mode Addressing Sequence Example
Sequence Nlbple Column address Row address
bit Ao A1 Az A3 Ay As Ag At Ag Ag| Ag A1 Ay A3 Ay Ag Ag A7 Ag Ag
RAS/CAS 1 1 0 1 1 0 0 | External
RAS/Qi 1 0 1 0 1 0 1 4] 1 0 [ 0 0 0 e voss
toggle CAS 2 0 1 0 1 0 1 0 1 0 0 0 1 0 1 0 1 0 1 0 1
Internal
toggle TAS 3o 1 0o 1 0 t 0 1 0 10 1 0 1 0 1 0 1 0 0]l
toggle CAS 4 0 1 0 1 0 1 0 1 0 1 0 1 0 1 4] 1 0 1 0 1 address
toggle CAS 1 o t o 1 o0 1t o0 1 0 o0|/O ' o0 1 0 1 6 1 0 O
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ABSOLUTE MAXIMUM RATINGS

Symbol Parameter conditions Ratings Unit
Voo Supply voltage —1~7 v
Vi Input voltage With respect to Vgg —-1~7 v
Vo Qutput voltage —1~7 A\
lo Output current S0 mA
Pd Power dissipation Ta=25C 8 w
Topr Operating temperature 0~-70 °Cc
Tstg Starage temperature —40~125 ‘C

RECOMMENDED OPERATING CONDITIONS (Ta=0~70°C, uniess otherwise noted ) (Note 1)
Limits
Symbol Parameter Unit
Min Nom Max
Vee Supply voltage 4.5 5 5.5 \"
Vss Supply voltage 0 0 0 \
ViH High-level input voltage, ali inputs 2.4 6.5 v
ViL Low-level input voltage ail inputs —1.0 0.8 v
Note 1: All voltage values are with respect to Vgg.
ELECTRICAL CHARACTERISTICS (Ta=0~70°C, Vgc=5V+10%, Vss=0V, unless otherwise noted ) (Note 2
Limits X
Symbol Parameter Test conditions Unit
Min Typ Max
VoOH High-level output voltage lop=—5mA 2.4 Vee v
VoL Low-level output voltage loL=4.2mA 0 0.4 v
loz Off-state output current OV=Vour=5.5V —20 20 uA
N Input current OV =V 4 56.5V, Other input pins=0V —80 80 uA
MHIMOBBI-7 | o e o 640
Ay f f V . yciing
leo1eav) verage supply current from Vee MHIMO8B1-8 . 560 mA
operating (Note 3, 4) trc =1t wg = min, output open
MH1M0881-10 480
RAS =CAS=Vy, output 16
locz Supply current from Ve, standby bl da L pA open mA
RAS=CAS&Vcc—0.5, output open 4
MHIMO08BI1-7 JR— — 640
RAS cycling, CAS =V
lccatay) Averagg supply current from Ve MHIMO0SB1-8 560 mA
refreshing (Note 3) t Rc = min, output open
MHIM0881-10 480
i MHIMOBBI-7 | o == 280
A = R = cyclin
loos(av) Yerage supply current from Ve MHIMO08B1-8 L 9 280 mA
Nibble mode (Note 3, 4} 1 NC = min, output open
MHIMO08B1-10 240
Average supply current from Vcc MHIMmo8B1-7 CAS before RAS refresh cycling 640
Icos(av) | CAS before RAS refresh mode MHIMO08B1-8 t 560 mA
NC = min, output open
Note3l | mi41mo0881-10 480
Note 2: Current flowing into an IC is positive, out is negative.
3 lccuavy. leestavy, lcesiav) and Iccsiav) are dependent on cycle rate. Maximum current is measured at the fastest cycle rate.
4 leciavy and iccstay) are dependent on output loading. Specified values are obtained with the output open.
CAPACITANCE (Ta=0~70C, Voo =5V +10%, Vs5 =0V, unless otherwise noted )
Limits
Symbol Parameter Test conditions Unit
Min Typ Max
C (A) Input capacitance, address inputs 13 pF

C(pQ) Data input/data output capacitance V|=Vss 17 pF
Ci(w) tnput capacitance, write control input f=1MHz 70 pF
Ci(RAS) Input capacitance, RAS input Vi=25mVrms 70 pF
Ci(TA%) Input capacitance, CAS input N 70 pF

ELECTRIC




MITSUBISHI LSls

MH1MO8B1)-7,-8,-10/MH1MO8B1JA-7,-8,-10

NIBBLE MODE 1048576-WORD BY 8-BIT DYNAMIC RAM

SWITCHING CHARACTERISTICS (Ta=0~70°C, Vcc =5V £10%, Vgs =0V, unless otherwise noted) {Note 5)

Limits
Symbol Parameter MHIMO08B1-7 MHIMO08B1-8 | MHIM08B1-10 Unit
Min Max Min Max Min Max
tcac Access time from CAS (Note 6, 7) 20 - 20 25 ns
trac Access time from RAS {Note 6, 8) 70 80 100 ns
tnac Access time trom TAS (Nibble mode) {Note 6, 9) 20 20 . 25 ns
tcaa Column address access time {Note 6, 10} 35 40 50 ns
toLz Output low impedance time from CAS low {Note 6) 5 5 5 ns
t oFF Output disable time after CAS high (Note 11} 0 20 0 20 0 . 25 ns

Note 5: An initial pause of 500us is required after power-up followed by any 8 RAS or RAS/CAS cyctes before proper device operation is achieved.
Note that RAS may be cycled during the initial pause. And any 8 RAS or RAS/CAS cycles are required after prolonged periods of RAS inactivity before proper
device operation is achieved
6: Measured with a load circuit equivalent to 2TTL loads and 100pF.
7: Assume that taco 2 RCOImax} and tRAD (max) 2 tRAD.
8: Assume that tacp S TACD(max) and tRAD S TRAD (max).
9:
0:
1

Assume that CAS access time at the 2nd, 3rd and 4th CAS cycles on nibble mode.
Assume that tacp -~ tRAD S ICAA(max) = tCAC(max} 30d tRCD 2 tRCD imax)-
tOFE (max) defines the time at which. the output achieves the high impedance state (louT < 1£10Al) and is not reference to VoM(min) O VOL (max)-

TIMING REQUIREMENTS (For Read, Write, Nibble Mode Cycles)

(Ta=0—~70°C, Ve =5V £10%, Vgs =0V, unless otherwise noted, see notes 12, 13)

Limits
Symbot Parameter MHIMO08B1-7 | MHIM08B1-8 | MHIM08B1-10 Unit
Min Max Min Max Min Max

tRer Refresh cycle time 8 8 8 ms
tLrp RAS high pulse width 60 70 80 ns
taco Delay time, RAS low to CAS low (Note 14) 20 50 25 60 25 75 ns
tcrp Delay time, CAS high to RAS low {Note 15} 10 10 10 ns
teen TAS high pulse width (Note 16) 30 35 35 ns
traD Column address delay time from RAS low {Note 17) 15 35 20 40 20 50 ns
tasr Row address setup time before RAS low 0 0 0 ns
tasc Column address setup time before CAS low (Note 18) 0 10 0 15 0 20 ns
t RAH Row address hold time atter RAS low 10 15 15 ns
tcam Column address hold time after CAS low 15 20 20 ns
ity Transition time {Note 19) 3 50 3 50 3 50 ns

Note 12: The timing requirements are assumed t1 = 5ns.
13: Vinimin) 30 VLimax) are referente levels for measuring timing of input signats.
14; tRCDimax) is specified as a reference point only. If tacp is less than tRCO(max) . 3CCess ime is trac. |f tRCD is greater than tRCDimax). 3CCess time is defined as
tcac and tcaa as shown in notes 7, 10,
15: tcpe requirement is applicable for All RAS/CAS cycles
16: tcPNitminy 1S specified as tepn(min) = TRCDImin) * ICRP(min) €xcept for tnce of Nibble mode cycle.
17: traDtmax) is Specified as a reference point only. If tRAD 2 tRAD(max) . 3CCEss time is assumed by tcaa for read cycle.
18: tAsC(max) s Specified as a reference point only of address access time.
19: ty is measured between Vin(min) 8nd V)L {max)-

Read and Refresh Cycles

Limits
Symbol Parameter MHIMO08BI-7 | MHIM08B1-8 | MHIM08B1-10 Unit
Min Max Min Max Min Max

tre Read cycle time ’ 140 160 190 ns
tras FAS low pulse width 70 10000 80 10000 100 10000 ns
tcas CAS low pulse width 20 10000 20 10000 25 10000 ns
tosH CAS nold time after RAS low 70 80 100 ns
t RSH HAS hold time after CAS fow 20 20 25 ns
tros Read setup time before CAS low 0 0 0 ns
trcH Read hold time after CAS high (Note 20) 0 0 ] ns
{ RRH Read hold time after RAS high {Note 20} 10 10 10 ns
t RAL Column address to RAS setup time 35 40 50 ns
tapc Precharge to CAS active time 0 0 0 ns

Note 20: Either tgew Of trRry Must be satisfied for a read cycle

KR
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Write Cycle
Limits
Symboli Parameter MHIMO08B1-7 | MHIM08B1-8 | MHIMO08BI1-10 Unit
Min Max Min Max Min Max

twe Write cycle time 140 160 190 ns
tRas RAS low pulse width 70 10000 80 10000 100 10000 ns
tcas TAS low pulse width 20 10000 20 10000 25 10000 ns
tosh TAS hold time after RAS low 70 80 100 ns
tRsH RAS hold time after CAS low 20 20 25 ns
twes Write setup time before CAS low {Note 21) 0 0 [t} ns
twen Write hold time after CAS low 15 15 20 ns
twe Write puise width 15 15 20 ns
tos Data setup time 0 0 0 ns
tDH Data hold time after CAS low 15 15 20 ns

Note 21: When twes < twesimin), Data input will contend with the data output because of the common 1/Q feature.

CAS before RAS Refresh Cycle (Note 22)

Limits
Symbol Parameter MHIM08B1-7 | MHIMO08B!-8 | MHIMO08B1-10 Unit
Min Max Min Max Min Max
tcsm TAS setup time tor CAS before AAS refresh 10 10 10 ns
tcHR CAS hold time tor CAS before RAS refresh 15 15 20 ns
tapc Precharge to CAS active time 0 0 0 ns
Note 22:Eight or more CAS before RAS-cycles are necessary for proper operation of TAS before RAS refresh mode.
b
Nibble Mode Cycle (Read, Write Cycle)
Limits
Symbol Parameter MHIM08B1-7 | MHIMO08B1-8 | MHIMO08BI-10 Unit
» ) Min Max Min Max Min Max
tne Nibble mode cycle ime  * 40 40 45 ns
tncas Nibble mode CAS tow putse width 20 10000 20 10000 25 10000 ns
tnce Nibble mode CAS precharge time 10 10 10 ns
t NRSH Nibble mode FAS hold time 20 , 20 25 ns
tnwes Nibble mode Write setup time before CAS 0 0 0 ns
tnweH Nibble mode Write hold time after CAS 15 15 20 ns

MITSUBISHI
2—66 ELECTRIC



MITSUBISHI LSls

MHiMO8B1)-7,-8,-10/MH1MO8B1JA-7,-8,-10

NIBBLE MODE 1048576-WORD BY 8-BIT DYNAMIC RAM

Timing Diagrams Note 23)

Read Cycle
tre
trp
tRas
tosh
Vii — R R
RAS \ z
ViL —
td'f_ treo 1 RsH
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Vi — p
CAS vie — ; toen \
tRAD tRaL tAS_‘l
tasr| [ trauw tasc t cAH
el
FUSIYAL ROW COLUMN ow
ViL — ADDRESS ADDRESS ADDRESS
tacs L,(
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w XN
Vi — VAVAVAVAVAYAYAVAVAVAVAYAVAVAVAVAVAVAVAV
tcac
tcaa tReH
toLz Lore
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Do Hi-2 DATA VALID )
VoL — h 1!
trac

Note 23 M indicates the don’t care input.
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Early Write Cycle
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RAS only Refresh Cycle ot 24
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VoL —
Note 24: W =don't care, Ag may be Vyy or V).
CAS before RAS Refresh Cycle iote 25)
tre tre
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—_—
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tesn
Vin = /
CAS Vi — / ) 7
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Note 25 W = don't care
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Hidden Refresh Cycle
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Nibble Mode Read Cycle
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Nibble Mode Write Cycle (Early Write)
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