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DESCRIPTION
The MH25609AJ, AJA is 262144 word x 9 bit dynamic
RAM and consists of two industry standard 256K x 4
dynamic RAMS in SOJ and one industry standard 256K x 1
dynamic RAM in PLCC.

The mounting of SOJ and PLCC on a single in-line
package provides any application where high densities and
large quantities of memory are required.

MH25609AJA is a leaded type-memory module, allow-
ing direct insertion to normal through-hole-board like DIP
devices.

MH26609AJ is a socket type-memory module, suitable
for easy interchanging or addition of modules.

FEATURES
Access time Cycle time Power dissipation,
Type name {max) in i)
{ns) {ns) - {mW) -

MH25609AJ-85
MH25609AJA-~85 85 160 700
MH25609AJ-10 -
MH25609AJA-10 100 190 610
MH25609AJ-12
MH25609AJA-12 120 220 530

® Utilizes industry standard 1M RAMs in SOJ and 256K

RAMin PLCC

30 pins Single In-ine Package

Single +5V (£10%) supply operation

Low standby power dissipation . . .

Low operation power dissipation
MH25609AJ-85/MH25609AJA-85 . .
MH25609AJ-10/MH25609AJA-10 . .
MH25609AJ-12/MH26609AJA-12 . ,

All inputs are directly TTL compatible

All outputs are three-state and directly TTL compatible

® Includes (0.22uF x 3) decaupling capacitors

. 3056mW (max)

1211mW (max)
1076mW (max)
. 936mW (max)
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PIN CONFIGURATION (TOP VIEW)
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APPLICATION

Main memory unit for computers, Microcomputer memory
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FUNCTION . .

The MH25609A., AJA provide, in addition to normal read,
and early write operations, a number of other functions,
e.g., 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/Cutput

Operation S G5 w ag;;. [ gg:;g Input Output Refresh Remark
Read ACT ACT NAC APD APD OPN VLD YES Page mode
Writa (Early write] ACT ACT AcT APD APD VLD OPN YES identical
RASonly retresh ACT NAC DNC APD DNG ONG OPN YES
Hidden refresh ACT ACT DNG APD | DNG OPN VLD YES
CAS before AS refresh ACT ACT ONG DNG DNC DNG OPN YES
Standby NAG DNG DNG DNG DNG DNG |  OPN NO

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

ABSOLUTE MAXIMUM RATINGS

Symba! Parameter Conditions " Ratings Unit
Vce Supply valtage —-1~7 _ v
Vi Input voltage " With respect to Vsg ~1~7 v
Yo Cutput valtage ) —-1~7 v
lo Qutput current 50 mA
Pd Power dissipation Ta=25C ! . 3 w
Topr Qperating temperature o 0~-70 °C
Tstg | Storage temperature ) i —40~125 . °C

RECOMMENDED OPERATING CONDITIONS (Ta=0~70'C, unless otherwise noted ) (Note 1}

Limits -
Symbol Parameter Min Nom Max Unit
Vee Supply voltage 4.5 5 5.5 v
Vss Supply voltage 0 0 1] v
Vin High-level input voltage, all inputs . 2.4 6.5 \
ViL Low-leve! input voltage all inputs ] —-1.0 0.8 \
Note 1: All voltage values are with respect to Vgg.
MITSUBISHI
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ELECTRICAL CHARACTERISTICS (Ta=0~70°C, Voo=5V£10%, Vss=0V, unless otherwise noted ) {Note 2} . N
N . L. N
Symbel Parameter Test conditions Imits Unit
Min Tyvp Max
VoH High-level output voltage loy=—5mA 2.4 Voo \'/
VoL Low-level output voltage loL=4.2mA 0 0.4 v
loz Oft.state cutput current Q floating 0V SVoyur =5.5V —20 20 nA
H Input current OV =V |H=6.5V, Other input pins=0V —20 20 uA
MH25609A-85 | . . 210
RAS, CAS lii
Iconav) Averag}asupply current from Vee MH25609A- 10 CYC ng 185 mA
operating {Note 3, 4} tre =t wo = min, output open
. MH25609A-12 160
[eleH] Supply current from Vce, standby RAS=CAS=V)y, output open 6.5 mA
MH25609A-85 | . _ —_ 200
RAS cycling, CAS =V,
lae3(av) 2‘;:2,,9?,;“{’,33:;;‘””'“ Vee | MH25609A-10 N ”,“ Zm ‘ H 175 mA
=min,
MH25609A-12 | 1O put open 150
MH25609A-85 | —— 176
RAS=V)_, CAS=cycli
“Tocaayy | Average supply curtant from Ve MH25608A-10 | L yerne 150 mA
) page mode {Note 3, 4) t o= min, output open
MH25609A-12 125
A_ve_raqe supply current from Ve MH25609A -85 GRS bat hA—s efresh cycling 205
lecs(av) | CAS betore RAS refresh mode MH25609A-10 t be_m oot 180 mA.
= min,
Nowd) " pp25600A-12 | FCT M outeutopen 165
Note 2: Current flowing into an IC is pasitive, out is negative,
3: lccuavn Iccatav) and Iccatav) are dependent on cycle rate. Maximum current is measured at the fastest cycle rate.
4. lIccnavs and Iccatav) are dependent on output loading. Specitied values are obtained with the output open.
CAPACITANCE (Ta=0~10"C, Voo =5V £10%, Vss=0V, unless otherwise noted )
Symbol Parameter V Test conditi Limits j
V! ‘Bst condi xons' Win Tvo Max Unit
Ci(a) Input capacitance, address inputs 30 pF
Citw) Input capacitance, write control input 25 pF
Ci(ras) | Input capacitance, HAS input Vi=Vss 25 pF
Ci(cAS) Input capacitance, CAS input f=1MHz 20 pF
Cizo Input/Output capacitance, data ports Vi=25mVrms 15 pF
Ci(casp) | Input capacitance, CASP input 12 pF-
Ci(or) {nput capacitance ’ 10 pF
Cigrm) Qutput capacitance Vo=Vss, f=1MHz, Vi=25mVrms 12 pF
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SWITCHING CHARACTERISTICS (Ta=0~70°C, Voo =5V £10%, Vss =0V, unless otherwise notea:;{vote 5} .

Note 5: An initial pause of 500y is required after power-up followed by any 8 RAS or RAS/CAS cycles before proper device operation is achieved.

[=X'-N-- RN

- Limits
Symbol Patameter MH25609A-85 | MH25609A-10 | MH25609A-12 Unit
Min Max Min Max Min Max
[ Access time from CAS {Note 6, 7) ) 45 50 60 ns
tRac Access time from RAS (Note 8, 8) 85 100 120 ns
toFF Output disabla time after CAS high {Note 10} 0 20 0 25 0 30 ns

Note that RAS may be cycled during the initial pause. And any 8 RAS or HAS/CAS cycles are required after prolonged petiods of RAS inactivity before proper
AN

devise operation is achieved.

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

: Assume that tacpimax) £ tReo and tRAD{max) 2 1RAD-

: Assuma that trco < tacnimax) 3td tRAD £ tRADImax)-

: Assume that taco —tRAD S teAAImax) —1CAC (max) 311D tRCD 2 tRCO (max)-
: toFF(max) defing the time at which the cutput achieves the high impedance state (lout £ 1£202A1) and afe not reference toVoH(min) O VoLimax)-

TIMING REQUIREMENTS (For Read, Early Write, Page Mode Cycles)

(Ta=0~70'C, Voc=5V £10%, Vgs =0V, unless otherwise noted, see notes 11, 12)

Limits
Symbol Paramater MH25609A-85 | MH25609A-10 | MH25609A-12 Unit
Min Max Min Max Min Max

tREF Refresh cycle time 4 4 4 ms

| tap AAS high pulse width 70 80 90 ns
taco Delay time, AAS low to CAS low {Note 13} 25 40 25 50 25 60 ns
tcap Delay time, CAS high to RAS low {Note 14} 10 10 10 ns
toen CAS high pulse width {Note 15} 35 35 35 ns
tasa Row address satup time before RAS low ] 0 0 0 ns
tasc Colurmn address setup time before CAS low - {Note 16) 0 15 0 20 0 25 ns

t RAH Row address hold time after RAS low - 15 15 15 ns
toan Column address hold time after CAS low or W low 20 20 20 ns
ty Transition time {Note 17) 3 50 3 S0 3 50 ns

Note 11: The timing requirements are assumed ty = Bas.

12:
13

14:
15:
16:
17:

Vitmin 30d ViLimax} are reference levels for measuring timing of input signats.

tRCD(max) I8 Specified as a reference point only. If taep i less than tRCD(max), access time is tRAc. H tRco i greater than trcp(max). access time is defined as

tcac asshowninnote 7, 9.
tcap requirement is applicabie for all RAS/CAS cycles.

tepNimin) 18 specified as tepiiminl = tRCDImin) + IcRpimim except for top of page mode cycle.

tASCimax) is Specified as a reference point only of address access time.
tr is measured between VH{min) and Vit tmax)-

Read and Refresh Cycles

Limits
Symbol Parameter MH25609A-85 | MH25609A-10 | MH25609A-12 Unit
Min Max Min Max Min Max
tro Read cycle time 160 190 220 ' ns
tras RAS low pulse width 85 10000 100 10000 120 10000 ns
toas TAS low pulse width 45 10000 50 10000 60 10000 ns
tosh CAS hold time after RAS low 85 100 120 ns
tRsH HAS hold time after CAS low 45 ) 50 60 ns
tacs Read Setup time before GAS low 0 0 0 ns
tren Read hold time after CAS high {Note 18) 0 1] 0 ns
taRH Read hold time after RAS high ’ ) {Note 18) 10 10 10 ns
targ Precharga to CAS active tima - 0 0 0 ns
Note 18: Either tacy or tapy Must be satisfied for a read cycle.
MITSUBISHI .
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Write Cycle (Early Write) - .
Limits
Symbol Parameter MH25609A-85 | MH25609A-10 | MH25600A-12 Unit
Min Max- Min Max Min Max
twe Writecycle time - 160 190 220 ns
thas AAS low pulse width 85 | 10000 | 100 | 10000 | 120 | .10000 ns
toas CAS low pulse width 45 | 10000 50 | 10000 60 | 10000 ns
tosH CAS hold time after RAS low a5 100 120 ns
tasn RAS hold time after CAS low . 45 50 60 ns
twes Write setup time before CTAS low {Note 19} 0 0 0 ns
twen Write hold time after CAS low ) 15 T 20 25 ns
towL CAS hold time after write law 30 35 40 ns
tAwL AAS hold time after write low B 30 35 40 ns
twe Write pulse width 15 20 25 ns
tos Data setup time ) 0 0 0 ns
“ton Data hold tima after CAS low : 15 20 25 ns
Note 19: When twes < twes iming. Data input will contend with the data output because of the cammon 1/O feature.
. Page-Mode Cycle (Read, Early Write Cycle)
° Limits
Symbol Parameter MH25609A-85 | MH25609A-10 MH25609A-12 Unit
. Min Max Min Max Min Max
[ Read, Write cycle time 80 100 i 120 " ns
tep CAS high pulse width 25 40 50 ns
CAS before RAS Refresh Cycle wote20)
~ Limits
Symbol Parameter _ . MH25609A-85 | MH25609A-10 | MH25609A-12 Unit
- Min Max Min - Max Min Max
tosn CAS sstup time for CAS before FAS refresh 10 10 10 ns
tonn CAS hold time for CAS before RAS refresh ) 15 20 25 ns
tarc Precharge to CAS active time 0 0 0 ns

Note 20: Eight or more CTAS before RAS cycles is necessary for proper operation of CAS befors HAS refresh mode:

MITSUBISHI
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Timing Diagrams ote 21)
Read Cycle
tro
tre
tras ;
tosH
Z J; -
troo tAsH
toas
toen & Z
tasr
tasc toaH ]
COLUMN - ROW
tacs \
{——. . -’1 ARy
XXX R XXX XXX
RO
tcac
tach
torr
Hi-Z 17 DATA VALID _fr.
trac
Note 21 M Indicates the don’t care input.
MITSUBISHI
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Early Write Cycle T-46 -
] ) twe
tosH i tap
thas
RAS :'" - A-\ Z \
||
t one| trco tRsH
toas
Vi —
CAS ViL — ’ teen S i /
tasaf | taau tasc toan t AsA |
Vi =" T~ oo XXX TR XA “now
St N S SR
tw twen
CS Twp
— Vi — OO0 LOOOOOOOK '0'0'0'0'0'0'0'0'0'0'0'0'0'0'0'0'0"0'0'0'0'0'0'0'
e - e s
twen .
t 05 |- tou
0o Vi — V’V’V V.V’V V.V.V. V'V.V.V’V’V’V V’V V.V’\\ V’V’V.V.V’V’V’V.V.V’V.V.V.VOV‘V.V’V’V.V’V.V’V.V.V’V.V.V.V’V.V’V.V’V.V.V’VOV’
5% v, — O, o e R
tonr i :
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tRe tac
tap tap
tRas tRas
V=
RAS | Z S \
t ore o] tacD tasH toHa tcrp
 Vin— 1
GAS Vi, — topN \ Z
tasr} [tRan toaH
e—s] q—j t Asclest thaL “tasm
"m ROW m COLUMN W‘ ROW
ADDRESSj ADDRESS ADDRESS
-—-IIRRH )
XOO00COOOOOCOOON0 QOO0
KRN 020202020
tcac
sy torF
7 .
{ DATfA VALID
trac ]
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RAS only Refresh Cycle tote22)
tho
tap
tras
e Vi — :S Z )
RAS ;
ViL — N
tomp tape tcap
OAS Vi —
Vi — /
tasa! | taam tAsR
L ROW N oY 3 ROW
oo Vo Hi-Z
QP voL —

CAS before RAS Refresh Cycle Note 23)

ViH —
RAS

tosn

Note 22! W= don't care, Ay may be Vi or Vy,.

tro

tac

thas

taas

RP

touR

targ

tesn

foHR

—

na~as Ry X XXX XX KX XX R TR X KX KRR
B T e St

po Yon—

QP VoL — Hi-Z
Note 23: W =don'tcare
MITSUBISHI
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Page-Mode Read Cycle :
tap
tRas -
teo ’
troo top tor trsH
toas toas toas
tom N N \
taao

tasc| |toan tasc| | toan

tASC |«sf tGAH o] fe-o les{ t ASR

COLUMN COLUMN COLUMN ROW
ADDRESS-1 ADDRESS-2 ADDRESS-3 ADDRESS
1
tan . traL )
tros tron Tres tHGH—-—r lalcs et tron
W tRAH W
t
£Ag torF toac tcac
A torr
. —=torF
Hi-Z I oata. [ pata ] " DATA
! \ vALIDA —\ VvALID2 vaLID3
trac
: MITSUBISHI R
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Page-Mode Early Write Cycle
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tap

tras
Vi — 7 \ Z
RAS ViLb — \'__
tec
toae treo tep tep tasH
- tcas tcas toas
e Vg — F
GAsS Vi — / tern S z ) \ /
tasr| | tasn ) tasc| | toan t ASG e toam t asGpes] toan tash
A AVIH - ROW COLUMN COLUMN COLUMN ROW
M — ADDRESS | ADDRESS-1 ADDRESS -2 ADDRESS-3 AODRESS
twen
twes twen twos| twon t wos | twen
— Vih— / ".v.v.v.v.v.v.v.v.v’v.v’v 7
twe twe twe
tos ton tlos toH tos toH
oo Vin — ’V.V’V’V’V’V’V’V.V . T N ,101 v.v.v.v V’V.V V.V’V V’V’v’v
0Py, — 02’2‘202.2.2.2.2’2’ DATA VALID-1 , ' DATA VALID | DATA VALID-3 {’2’2&2’2’2’22’2’2’2’2’:’2’2
tonr
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