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FAST PAGE MODE 1048576-WORD BY 9-BIT DYNAMIC RAM

MITSUBISHI (MEMORY/ASIC)

DESCRIPTION
The MH1MOSAOQJ, JA is 1048576 word x 9 bit dynamic
RAM and consists of nine 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 timeg Cycle time Power dissipation
Type name {max) {min) {typ)
(ns) {ns} ' {mW)
MHIMO09A0J-8 -
MHIMO09A0JA-8 80 160 1800
MHIMO03A0U- 10 !
MHIMO9AOJA-10 100 190 1575
MHIMO09A0J- 12
MHIMOIAQJA- 12 120 220 1350

Utilizes industry standard 1M RAMs in SOJ

30 pins Single In-line Package

Single +6V {£10%) supply operation

Low standby power dissipation 24.8mW (max) CMOS

input level

Low operation power dissipation:
MH1MO09A0J-8, MHIMOSAOJAS. .... 3.46W (max)
MH1M09A0.J-10, MH1MOSAQJA-10. . . 2.97W {max)
MH1M09A0J-12, MH1M09A0JA-12 , . . 2.48W (max)

All inputs are directly TTL compatible

All outputs are three-state and directly TTL compatible

Includes (0.22uF x 9) decoupling capacitors

612 refresh cycles every 8ms, Ag Pin is not need for

refresh

Common CAS control for eight dommon Data-In and

Data-Out lines.

® Sgparate CAS (CASP) control for one separate palr of
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
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® Bit nine (DP, QP) controlted by CASP is generally used
for parity.

APPLICATION

Main memory unit for computers, Refresh memory.
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FUNCTION ‘ ' T-46-23-17
The MH1M09AO0J, JA provide, in addition to normal read,
and early write operations, a number of other functions,
e.g., fast-page 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 RAS | GAs | W | Row [ Comn T T | Refren Remark
Read ACT ACT NAGC APD APD 0PN VLD YES | Fast page mode
Early write ACT AGT ACT APD APD VLD OPN YES identical
RAS-only refresh ACT NAGC DNC APD DNC DNC OPN YES
Hidden refresh ACT ACT DNC DNC DNC OPN vLD | YES
CAS before AAS refresh ACT ACT | DbNe DNC |- DNG DNGC OPN YES
Standby NAG ONC DNC DNC DNC DNG OPN NO

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

MITSUBISHI
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ABSOLUTE MAXIMUM RATINGS

T-46-23-17

Parameter

Symbol ) conditions Ratings Unit
Voo Supply voltage ) —-1-7 \")
Vi Input voltage With respect to Vgg ’ -1~7 v
Vo Output voltage —-1~7 v
fo Qutput current ) 50 mA
Pd Pawer dissipation Ta=25'C 9 w
Tobr Operating temperature 0~170 ‘c
Tstg Storage temperature —40~125 ‘C

RECOMMENDED OPERATING CONDITIONS (Ta=0~70C, unless otherwise noted ) {Note 1)
Symbal Parameter — Limits Unit
Min Nom Max -
Voo Supply voltage 4.5 5 5.5 A\
Vss Supply voltage ) 0 0 0 \
Vin High-level input vohtage, all inputs 2.4 6.5 v
ViL Low-level input voltage all inputs —1.0 0.8 N
Note 1: Allvoltage values are with respect to Vss.
ELECTRICAL CHARACTERISTICS (Ta=0~70°C, Voe=5V £10%, Vss=0V, unless otherwise noted ) {Note 2}
) Limit
Symbol Parameter Test conditions it Unit
Min Typ Max -
Vou High-level output voltage log=—5mA 2.4 Vece Y
Vou Low-tevel utput voltage loL=4.2mA 0 0.4 \J
loz Off-state outgut current Q floating OV S Vour 5.5V —20 . 20 uA
Iy Input current ) OV.S V14 56.5V, Other input pins=0V —80 90 uA
MHIM09A0-8 _— 630
RAS, CAS cycli
Leorayy | Averagesueely current from Ve - "iimogao- 19 yeins 50 | ma
operating {Nate 3, 4) tro =t wo = min, cutput open
MHIM09A0-12 450
RAS =CAS =V, output open 18
1 Supply cutrent from Ve, standb: —_— mA
Goz cc v RAS=0ASZVcg—0.5, output open 4.5
MHIMO09A0-8 J— — 630
RAS cycling, CAS =V,
lecacav) Average supply current from Vee [ a1 M09A0- 10 Y. 9. IH 540 mA
refreshing {Note 3} t rc ==min, output open
MHIMO09A0-12 450
MHIMO09A0-8 —_— — 540
RAS=V|_, CAS= cycli .
1coacav) 2:::398 supply curcent from Vee g i1a1090- 10 L veling 450 mA
page mode {Note 3, 4) t pc = min, output open
MHIMO09A0-12 360
Averaga supply curenttrom Vg | MHIMOIAD-8 | G\ 2os ofrean cycting o% )
lggs(av) | CAS before RAS refresh mode MHIMO09A0-10 t e = min. cutaut 540 mA
(Note3)  "pMyiimogA0-12 | RO~ M outputoren 450
Note 2: Current flowing into an IC is positive, out is negative.
3: lccuavi fccatavy. lccaiav) and lecgiavy) are dependent on cycle rate. Maximum current is measured at the fastest cycle rate.
4: Iccuav) and lecaiay) are dependent on output loading, Specified values are obtained with the output open.
CAPAC |TANCE (Ta=0~70'C, Voo =5V 1094, Vss==0V, unless otherwise noted ) R
. Limits
Symbol Parameter Test conditions Unit
. . Min Typ Max
Ci(a) Input capacitance, address inputs 60 pF
C(oq) Data input/data output capacitance 17 pF
Ci(w) Input papécitance. write contral input Vi=Vgs 15 pF
CI(RAS) Input capacitance, RAS input t=1MHz 75 pF
Ci(GAS) | Input capacitance, CAS input Vi=25mVrms 70 pF
Ci(GASP) | Inputcapacitance, CASP input 15 pF
Cr(op) Input capacitance 15 pF
Co(ar) Qutput capacitance Vo=Vss, f=1MHz, Vj=25mVrms 12 pF

MITSUBISHI
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: T-46-23-17
SWITCHING CHARACTERISTICS (Ta=0~70"C, Voo =5V £109%, Vs5=0V, unless otherwise noted ) {Note 5

Limits
Symbot Parameter MHIMO0SA0-8 { MHIMOYAQ- 10 | MHIMO9A0-12 Unit
) Min Max Min Max Min’ Max :

toac Access time from CAS Note6,7) | 20 25 30 ns
trac Access timg from RAS {Note 6, 8) 80 ) 100 120 ns
toaA Column address access time (Note 6, 9) 40 50 60 ns
topa Access time from CAS precharge {Note 6, 10} 45 65 . 65 ns
torz Output low impedance time from CAS low {Note 6) 5 5 .5 ns
L oFF Qutput disable time after CAS high {Note 11} 0 20 0 25 0 30 ns

Note 5: Aninitial pause of 500us is required after power:up followed by any 8 8 AAS or RAS/CAS cycles before proper device operation is achieved.
- Note that RAS may be cytled during the initial pause And any 8 RAS or RAS/CAS cycles are required after prolonged periods of RAS inactivity before proper
devise operation is achieved,
: Measured with a load circuit equivalent to 2TTL loads and 100pF. *
> Assume that trcpimax) £ tRCo 3nd tRADImax) 2 tRAD-
* Assume that taco < tRCD(max) 3nd tRAD € tRAD(max)-
: Assume that tep —tRAD £ tcaAlman) ~tcACImax) 30d tacp 2 tnco tmax)-
* Assume that tcp £ top(max) and taSC 2 tasc (max)e
tOFFimax} define the time at which the output achieves the high impedance state {lguT £ [£20gA]) and are not reference to Vor(min) OF VOL(max)

o Oo~ND

-

TIMING REQUIREMENTS (For Read, Early erte, Fast-Page Mode Cycles)

(Ta=0~70'C, Voo =5V 1094, Vss =0V, unless otherwise noted) (Note 12, 13)

. Limits

Symbol Parameter MHIM09A0-8 | MHIMO09A0-10 MHIMO09A0-12 Unit

) ’ Min Max Min Max Min Max

tRer Refresh cycle time 8 8 8 ms
tap RAS high pulse width 70 80 90 ns
taco Delay time, RAS low to CAS low ' {Note 14} 25 60 25 75 T 25 a0 ns
torp Delay time, CAS high to RAS low {Note 15} 10 10 10 ns
tepn CAS high putse width . Note 16} | 35 35 | 35 ns
thAD Column address delay time from RAS low  ° (Note17) | 20 40 20 S0 20 60 - ns
tasr Row address setup time before RAS low ) 0 0 1] ns
tasc Column address setup time before CAS law {Note 18) 0 15 0 20 0 25 ns
tRan Row address hotd time after RAS low 15 - 15 15 ns
toan Column address hold time atter CAS low or W low 20 20 20 ns
tr Transition time ] {Note 19) 3 50 3 50 3 |- so ns

Note 12: The timing requirements are assumed ty = Sns.
13 Viimim and Vi tmax) are reference levels for measuring timing of input signals,
141 tRcoimax] I8 specified a5 a reference point only. If trep is tess than tReDmax» access time is tRAc- 1f thep is greater than trcoimax), access time is defined as
fcac and tcaa asshownininote 7, 9.
15: tcpp requirement is applicable for all RASICAS cycles.
16 tepniming is specified as tcpnimin) = tACDImin) + tCRPImIn) except for tcp of fast page mode cycle.
17 tRAD (max) s Specitied as a reference point only. I tRAD 2 tRADImin). &Cess time is assumed by tcaa for'read cycle.
18 tasciman is specified as a reference point only of address access time.
19: ty is measured between Viy(min) and Vg imax)-

MITSUBISHI
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T-46-23-17

Read and Refresh Cycles
Limits i
Symbol Paramater Mi1M09A0-8 | MHIMOSAOQ-10 | MHIMO9A0-12 Unit
. Min Max - Min Max Min Max
tro " Read cycle time 160 190 220 ns
tRas RAS low pulse width 80 10000 100 10000 120 10000 ns
tcas CAS low pulse width ) 20 10000 25 10000 30 10000 ns
fosu CAS hold time after RAS low 80 100 120 ns
tRsH AAS hold time after CAS low ) 20 25 30 ns
tros Read setup time before CAS low 0 0 1] ns
tcH Read hotd time after CAS high {Note 20} 0 | 0 0 ns
trAn Read hold time after AAS high {Note 20) 10 N 10 10 ns
traL Column address to RAS setup time - 40 50 60 ns
[ Precharge to CAS active time . . 0 ] 0 0 ns
Note 20: Eithet tRcH Of tRRK Must be satistied for a read cycle.
Write Cycle (Early Write) -
Limits
Symbol Parameter MHIMO09A0-8 | MHIMO9A(-10 | MHIMO09A0-12 Unit
. Min Max Min Max Min Max
twe Write cycle time 160 190 220 |- ns
tras HAS low pulsé width 80 | 10000 | 100 | 10000 | 120 | 10000 ns
toas CAS low pulse width 20 | 10000 25 | 10000 30 | 10000 ns
tosH CAS hold time after RAS low ) 80 100 120 ns
tasH RAS hold time after CAS low 20 25 30 ns
twes Write setup time befare CAS low {Note 21) o | 0 0 ns
twen Write hold time after CAS low . 15 20 25 ns
twp Write pulse width 15 | 20 25 ns
tos Dala setup tima ] 0 0 0 ns
t o Data hold time after CAS low ) 15 1 20 25 ns
Note 21 : When twcs < twesimin. Data input will contend with the data output because of the comman 1/0 feature.
Fast Page Mode Cycle (Read, Early write Cycles)
. Limits
Symbal Parameter MHIMO09A0-8 | MHIMO09A0-10 | MHIMO9AD-12 Unit
Min Max Min Max Min Max ’
tec Fast page mode cycle time 50 60 70 ns
tRas RAS low pulse width for read, write cycle 130 100000 | 160 100000 188 100000 ns
toas TAS low pulse width for read cycle 20 10000 25 10000 a0 10000 ns
tep TAS high pulse width (Note22) | 10 5| 10 25| 15 30 ns
tasH RAS hold time after CAS low - ) 20 25. 30 ns
Note 22 tcpimax) is specified as a reference point only. If tcpimax) € tee, &ccess time is assumed by tcac.
CAS before RAS Refresh Cycle (Note 23)
Limits
Symbol Parameter MHIMO09A0-8 | MHIMO09A0-10 | MHIMO09AD-12 Unit
Min Max Min Max Min Max
tosn CAS setup time for CAS before RAS rafresh 10 10 10 ns
tcna CAS hald time for CAS before RAS refresh - 15 20 25 ~ns
tRPG Precharge to CAS active time 0 0 0 ns

Note 23. Eight or mare CAS before RAS cycles is necessary far proper operation of CAS before RAS refresh mode.

@ MITSUBISHI
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Timing Diagrams wote 24) T-46-23
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Note 24 m Indicates the don’t care input.
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Early Write Cycle T-46 -
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RAS only Refresh Cycle ot 2s) T-46-23-17
tac
tans tap
Vi — X
RAS Vib — \ Z \
topp tare tcrp
2] v,
viL —,
tasr|| tpan ] tasr
_a v — ROW OO XN How
Ay, noors RN, a5t
pg VYou— -
QP VoL — Hi-Z -
Note 25: W, DP = don't care, Ay may be Vit of ViL.
CAS before RAS Refresh Cycle tote36)
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—_ Vin— =
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g = X OO R X KKK XX KKK
B e AN
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Note 26 : W, DP = don’t care
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Hidden Refresh Cycle
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Fast-Page-Mode Read Cycle
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Fast-Page-Mode Early Write Cycle T-46-23-17
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