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MH2MO04B1)-7,-8,-10/
MH2MO04B1JA-7,-8,-10

NIBBLE MODE 1048576-WORD BY 8-BIT DYNAMIC RAM

DESCRIPTION
The MH2MO04B1J, 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) (mwW)
MH2M08B1J-7
MHZM04B1JA-7 70 140 1840
MH2M04B1U-8
MH2M04B1JA-8 80 160 1600
MHZM04B1JU-10
MH2MO4B1 JA- 12 100 190 1400

® Utilizes industry standard 1M RAMs in SOJ
@ 30 pins Single In-line Package
® Single +5V (+10%) supply operation
® Low standby power dissipation 22mW (max) CMOS
input level
® Low operation power dissipation:
MH2M04B1J-7, MH2MO4B1JA-7 ... 3.52W (max) -
MH2MO04B1J-8, MH2MO4B1JA-8... 3.08W (max)
MH2M04B1J-10, MH2M04B1JA-10 . . 2.64W (max)
® All inputs are directly TTL compatibie
® All outputs are three-state and directly TTL compatible
® Includes (0.22uF x 8) decoupling capacitors
® 512 refresh cycles every 8ms, Ay Pin is not need for
refresh
® Common CAS control for eight common Data-In and

Data-Out lines.

® The common 1/O 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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MH2MO04B1)-7,-8,-10/MH2MO04B1JA-7,-8,-10

NIBBLE MODE 1048576-WORD BY 8-BIT DYNAMIC RAM

FUNCTION

The MH2MO04B1J, 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 mas | cas | w | Jow T Cobmn T | oupu | T Remark
Read ACT ACT NAC APD APD OPN VLD YES Nibble mode
Early write ACT ACT ACT APD APD VLD 0PN YES identical
RAS-only refresh ACT NAC DNC APD DNC DNC OPN YES
Hidden refresh ACT ACT DNC DNC 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
Table 2 Nibble Mode Addressing Sequence Example
Sequence Nibble Column address Row address
bit Ag Ay Az A3z Ay As Ag Ay Ag Ag| Ag Ay Ay A3z Ay As Ag Ay Ag Ag
R—AS/(‘E_AS 1 0 1 [¢] 1 0 1 0 1 o 0 0 1 0 1 4] 1 0 1 0 0 Ex{a%rgraelss
toggle CAS 2 0o 1 0o 1 0 1 0o 1 0o o]0 1 0 1 0o 1 0o 1 0o
toggle CAS 3 ot o 1 0 1 0 1 o 1[0 1 0 1 o 1 0 1 0o 0 ;;eerrnaa[(e
toggle CAS 4 0o 1 o 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 o 1 address
toggle CAS 1 o 1 o 1 o0 1 o0 1 0 o0o|O " O Yt 0 1 0 1 0 O
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NIBBLE MODE 1048576-WORD BY 8-BIT DYNAMIC RAM

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter conditions Ratings Unit
Voo Supply voltage —-1~7 v
Vi Input voltage With respect to Vsg —1~7 v
Vo Output voltage -1~7 v
lo Qutput current 50 mA
Pd Power dissipation Ta=25C 8 w
Topr Operating temperature 0~170 <
Tstg Storage 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 A\
Vss Supply voltage 0 0 0 v
ViH High-level input voltage, all inputs 2.4 6.5 \%
ViL | Low-level input voltage all inputs -1.0 0.8 A\
Note 1: All voltage values are with respect to Vgs.
ELECTRICAL CHARACTERISTICS (Ta=0~70°C. Vcc =5V £10%, Vss =0V, unless otherwise noted ) {Note 2}
Limits
Symbol Parameter Test conditions uUnit
Min Typ Max
VOor High-level output voltage lon=—5mA 2.4 Vee \"
VoL Low-level output voltage loL=4.2mA 0 0.4 v
loz Off-state output current 0VsEVoyur=5.5v —20 20 uA
I R Input current 0V V|4=6.5V, Other input pins=0V —80 80 uA
MH2M04B1-7 RAS. GAS cyclin 640
, ycling
Ieo1av) Averaqe supply current from Vce MH2M04B1-8 . 560 mA
operating (Note 3, 4) trc =t wc = min, output open
MH2M0481-10 480
RAS=CAS=V|n, output 16
lcez Supply current from Vg, standby —_———— 1R, output open mA
RAS=CASZVcc—0.5, output open 4
MH2MO04B1-7 _— PR 640
RAS cycling, CAS =V
lecatay) Averagfe supply current from Ve MH2MO0481- 8 ) 560 mA
refreshing (Note 3) t Rc = min, output open
o MH2M04B1-10 480
R MHZMO4BI-7 | e Sxs o 320
= = H
Locs(Av) Nyerage supply current from Ve MH2M04B1-8 Ly ycling 280 mA
ibble mode {Note 3, 4) t NG = min, output open
MH2M04B1-10 240
ALerage supply current from Ve MH2M0481-7 m before ﬁ‘§ refresh cycling 640
Ioce(ay) | CAS before RAS refresh mode MH2M04B1-8 t 560 mA
NC = min, output open
(Note3)  Iymgmo4B1-10 480
Note 2: Current flowing into an IC is positive, out is negative.
3: lccrawvy. lecatavy. fecsiav) and Icceiay) are dependent on cycle rate. Maximum current is measured at the fastest cycle rate.
4 lcciav) and iccsiav) are dependent on output loading. Specified values are obtained with the output open.
CAPAC|TANCE (Ta=0~70°C, Voc =5V £10%, Vgs =0V, unless otherwise noted }
Limits
Symbol Parameter Test conditions Unit
Min Typ Max
C (A) Input capacitance, address inputs 55 pF
C (bQ) Data input/data output capacitance Vi=Vsgg 17 pF
Cr(w) Input capacitance, write control input f=1MH2z 70 pF
C\(RAS) tnput capacitance, RAS input Vi=25mVrms 70 pF
C\(CAS) Input capacitance, CAS input 70 oF
2—162 ELECTRIC
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NIBBLE MODE 1048576-WORD BY 8-BIT DYNAMIC RAM

SWITCHING CHARACTERISTICS (Ta=0~70"C.. Ve =5V £10%. V55 =0V, unless otherwise noted) (Note 5)

Lirhits
Symbol Parameter MH2M04B1-7 MH2M04B1-8 | MH2M04B1-10 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
t NAC Access time from CAS (Nibble mode) {Note 6, 9) 20 20 25 ns
tcan Column address access time {Note 6, 10} 35 40 50 ns
torz Output low impedance time from CAS low {Note 6) 5 5 5 ns
toFF OQutput 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 cycles 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 HAS inactivity before proper
device operation is achieved

: Measured with a load circuit equivalent to 2TTL loads and 100pF.

: Assume that tRcD 2 tRCDImax) and tRAD (max) 2 TRAD.

: Assume that tacD S 'ACD(max) 3nd tRAD S tRAD (max).

: Assume that CAS access time at the 2nd, 3rd and 4th CAS cycles on nibble mode.

Assurme that trep - tRAD < tCAA(max) ~ 1CACImax} 30d tRCO 2 RCD (max)-

tOFF (max) defines the time at which the output achieves the high impedance state {lout € [£10pAl} and is not reference 10 VoH{min) o VOL (max)-

- OO m~ND

1
1
TIMING REQUIREMENTS (For Read, Write, Refresh, and Nibble Mode Cycles)

(Ta=0~70"C, Voo =5V £10%, Vss =0V, unless otherwise noted, see notes 12, 13) N

Limits
Symbol Parameter MH2M04B1-7 | MH2M04B1-8 | MH2M04B1-10 Unit
Min Max Min Max Min Max

tReF Refresh cycle time 8 8 8 ms
trp FAS high pulse width 60 70 80 ns
treo 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
topn TAS high putse width {Note 16) 30 35 35 ns
t RAD 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 1] . 0 ns
tasc Column address setup time before CAS low {Note 18} o} 10 0 15 0 20 ns
t RaH , Row address hold time after RAS low 10 15 15 ns
tcam Column address hold time after CAS low 15 20 20 ns
i Transition time {Note 19} 3 50 3 50 3 50 ns

Note 12: The timing requirements are assumed ty = 5ns.
13: ViHtmin) a0d V|L(max) are referenice levels for measuring timing of input signals
14: tRCD(max) i specified as a reference point only. tf tacp is less than tACD(max) . ACCESS tiMe IS TrAC. I tpep is greater than tRCD(max). 2CCess time is defined as
tcac and tcaa as shown innotes 7, 10,
15: tcap requirement is applicable for All RAS/CAS cycles
16: tepN(mint 18 specified as tepn(min = tRCD(min) * tCRP(min) €xcept for tycp of Nibble mode cycle.
17: tRAD imax) i$ specified as a reference point only. If tRap 2 tRAD(max) , 8ccess time is assumed by tcaa for read cycle.
18: tascimax) is specified as a reference point only of address access time.
19: ty is measured between Viy(min) and V|L(max)-

Read and Refresh Cycles

Limits
Symbol Parameter MH2ZMO04B1-7 | MH2ZMO04B1-8 | MH2M04B1-10 Unit
Min Max Min Max Min Max

tre Read cycle time 140 160 , 190 ns
tRas RAS low pulse width 70 10000 80 10000 100 10000 ns
tcas CAS low pulse width 20 10000 20 10000 25 10000 ns
tcsh CAS hold time after RAS low 70 80 100 ns
t RsH RAS hold time after CAS low 20 20 25 ns
trecs Read setup time before CAS low 0 0 0 ns
tRCH Read hold time after CAS high {Note 20) 0 0 0 ns
t RRH Read hold time after RAS high {Note 20) 10 10 10 ns
tRAL Column address to RAS setup time 35 40 50 ns
trpc Precharge to CAS active time 0 0 0 ns

Note 20: Either tacy OF trrH Must be satisfied for a read cycle.
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Write Cycle
. Limits
Symbol Parameter MH2ZMO04B1-7 | MH2M04B1-8 | MH2M04B1-10 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 TAT 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
twcs Write setup time before CAS low {Note 21) 0 0 0 ns
tweon Write hold time after CAS low 15 15 20 ns
twe Write pulse width 15 15 20 ns
tos Data setup time 0 0 0 ns
ton Data hold time after CAS low 15 15 20 ns
Note 21: When twcs < twes(min) . Data input will contend with the data output because of the common 1/0 feature.
CAS before RAS Refresh Cycle ot 221
. Limits
Symbot Parameter MHZMO04B1-7 | MH2M04B1-8 | MH2MO04B1-10 Unit
Min Max Min Max Min Max
tcsr CAS setup time for CAS before RAS refresh 10 10 10 ns
t cHR CAS hold time for TAS betore RAS refresh 15 15 20 ns
tapc Precharge 10 CAS active time 0 0 0 ns
Note 22: Eight or more CAS before RAS cycles are necessary for proper operation of CAS before RAS refresh mode.
Nibble Mode Cycle (Read, Write, Cycle)
Limits
Symbol Parameter MH2M04B1-7 | MH2M04B1-8 | MH2M04B1-10 Unit
Min Max Min Max Min Max
tne Nibble mode cycle time 40 40 45 ns
tncas Nibble mode CAS low pulse width 20 10000 20 10000 25 10000 ns
tneP Nibble mode CAS precharge time 10 10 10 ns
tNRSH Nibble mode RAS hold time 20 20 25 ns
tawes Nibble mode Write setup time before CAS 0 0 0 ns
tNWCH Nibble mode Write hold time'after CAS 15 15 20 ns
Nibble-Mode Addressing Sequence Example
Sequence Nibbe bit Column address Row address
Ag A1 Az A3 Aq As Ag A7 Ag Ag [Ag A Az A3 A4 As Ag Ay Ag Ag
RAS/CAS 1 6 10 1 0 1 0 1t 0 O[O 1 0 1 0 1 0 1 0 0 External address
toggle CAS 2 6 1 0 1.0 1 0 t O O o 1 0 v 0 1 0 1 O 1
toggle CAS 3 010 1 0 1 0 1 0 1|06 t 0 1 0 1 0 t 0 O
N Internaly generated address
toggle CAS 4 o 1.0 1 0 1 0 1 0 t 0 1+ 0 1 0 1 0 1 0 1
toggle CAS 1 0 1+ 0 v 0 1 0 1 0 O 0o 1 0 1 0 1 0 1 0 O
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NIBBLE MODE 1048576-WORD BY 8-BIT DYNAMIC RAM

Timing Diagrams o 23)
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tre
tre
tRas
LosH
Vip— R R
RAS \
ViL—
tcrp trco tRsH
]
tcas
Vin—
CAS ViL— / teen
tRap tRAL asa
IAT—J t RaH tasc t
cAH
A pe T ROW COLUMN ROW
0T — ADDRESS ADDRESS ADDRESS
tacs
[‘—’ les| L RRH
_ Vin—
w
ViL—
» teac
tcaa tRoH
touz torF
Vou—
DQ Hi-Z DATA VALID
VoL— F
trac

Note 23 M Indicates the don’t care input.

ELECTRIC

2— 165



MITSUBISHI LSIs
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RAS only Refresh Cycle (ot 24)
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CAS before RAS Refresh Cycle ot 25!
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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

tras
tesH
ViH — ]S
RAS y/
ViL —
1 CAP s | LROD tcas ne tne Limsy
tneas {ncas Uncas
ViH —
CAS topn S Z t S z 1 t S
viL — tRaD NCP NCP NCP
tRAH t
tasm tASC e CAH
Vin — ROW COLUMN
Ag~Ag Vi — ADDRES: ADDRESS
. t RR»‘« RCS tARH
RCS tRAH tRcs - tRRH tres  —
v - _M W
w
i —
't tcac
tRac _I_zr:r tnac toFF tnac torF tnac _‘iFF
teuz
Vin — . DATA DATA DATA DATA
ba v Hi-Z VALID-1 VALID-2 VALID-3 VALID-4
[ —
tcaa
2—168 ELECTRIC



MITSUBISHI LSis

MH2MO04B1)-7,-8,- 10/MH2MO04B1JA-7,-8,-10

NIBBLE MODE 1048576-WORD BY 8-BIT DYNAMIC RAM

Nibble Mode Write Cycle (Early Write)
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