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MH25609JA-85,-10,-12,-15

PAGE MODE 262144-WORD BY 9-BIT DYNAMIC RAM

MITSUBISHI LSlIs

DESCRIPTION

The MH25609J, JA is 262144 word x 9 bit dynamic RAM
and consists of nine industry standard 256K x 1 dynamic
RAM:s in plastic leaded chip carrier.

The mounting of plastic leaded chip carrier on a single

in-line package provides any application where high den-

si

d

ties and large quantities of memory are required.
MH25609JA is a leaded type-memory module, allowing
irect insertion to normal through-hole-board like DIP

devices.

MH25609J is a socket type-memory module, suitable

for easy interchanging or addition of modules.

FEATURES
® High-speed
Access time Cycle time Power dissipation
Type name (max} (min) {typ)
{ns) (ns) {mw)
MH25608J-85
MH25609.JA-85 85 160 2700
MH25609U-10
MH25609 JA- 10 100 190 2340
MH25609J-12
MH25609 JA-12 120 220 2070
MH25609U-15
MH25609JA- 15 150 260 1800

Utilizes industry standard 256K RAMs in plastic leaded
carriers

30 pins Single In-line Package

Single +5V (£10%) supply operation

Low standby power dissipation 225mW {max)

Low operation power dissipation.
MH25609.)-85/MH25609JA-85 . . . . . 3.47W (max)
MH25609J-10/MH25609JA-10 . . . . . 3.24W (max)
MH25609J-12/MH25609JA-12 . . . . . 2.97W (max)
MH25609J-15/MH25609JA-15 . . . . . 2.75W (max)

All inputs are directly TTL compatible

All outputs are three-state and directly TTL compatible
Includes (0.15uF x 9) decoupling capacitors

256 refresh cycles every 4ms, Ag Pin is not need for
refresh

Common CAS contro! for eight common Data-in and
Data-Out lines.

Separate CAS (CASP) control for one separate pair of
Data-In and Data-Out lines.

The common /O feature dictates the use of only early
write operation to prevent contention on Data-In and
Data-Out.

Bit nine {DP, QP) controlled by CASP is generally used
for parity.

APPLICATION

Main memory unit for computers, Microcomputer memory
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FUNCTION

The MH25609J, JA provides, in addition to normal read
and early write operations, a number of other functions,
e.g., page mode, RAS-only refresh, hidden refresh and CAS
before RAS refresh. The input conditions for each are
shown in Table 1.

Table 1 Input conditions for each mode

Inputs Output
Operation JE— — — Row Column Refresh
RAS CAS w D address address Q
Read ACT ACT NAC DNC APD APD VLD YES
Early write ACT ACT ACT VLD APD APD OPN YES
RAS-only refresh ACT NAC DNC DNC APD DNC OPN YES
Hidden refresh ACT ACT ONC DNC DNC DNC 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.
BLOCK DIAGRAM
DP oP
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ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Conditions Ratings Unit
Vee Supply voltage -1~7 \
Vi Input voltage With respect to Vgg —1~-7 v
Vo Output voltage —1~7 \Y
to QOutput current 50 mA
Pd Power dissipation Ta=25C 9 w
Topr Operating temperature 0—~70 °C
Tstg Storage temperature —40~125 °C

RECOMMENDED OPE RAT'NG coNDlTIONS (Ta=0~70°C, unless otherwise noted ) (Note 1}
Symbol Parameter Lienits Unit
Min Nom Max
Veo Supply voltage 4.5 5 5.5 \
Vss Supply voltage 0 0 0 \"
Vin High-level input voltage, all inputs 2.4 6.5 \
Vi Low-level input voltage all inputs —2 0.8 \2
Note 1: All voltage values are with respect to Vgg.
ELECTRICAL CHARACTE R ISTICS (Ta=0~70°C, Voo =5V £10%, Vss =0V, unless otherwise noted ) (Note 2}
Symbol Parameter Test conditions Limits Unit
Min Typ Max
VoH High-level output voltage lop=—5mA 2.4 Voo v
VoL Low-leve! output volitage loL=4.2mA 0 0.4 v
loz Off-state output current Q floating OV=Vour=5.5V —20 20 uA
Iy Input current OVEV|NEVge, Other input pins =0V —80 90 F77:)
g MH25609 -85 630
leo1 (av) Averagg supply current from Ve, MH25609-10 m. CAS cycling 585 mA
operating (Note 3, 4) MH25609-12 ter="1cw= min, output open 540
MH25609-15 " 495
lcoz Supply current from V¢, standby RAS=CAS =V output open 40.5 mA
MH25609 -85 540
1 6c3(av) Averagg supply current from Vec, MH25609-10 RAS cycling CAS=Vi4 495 mA
refreshing (Note 3) MH25609-12 t c(rAS) = min, cutput open 450
MH25609-15 405
MH25609 -85 495
IcCacav) Average supply current from Vg, MH25609-10 RAS = ViL. CaS cycling 450 mA
page mode {Note 3, 4) M25609-12 t cpg = min, output open 405
MH25609-15 360
MH25609 -85 585
 oos (av) Average .supply cu‘rr'ent from Vee,| MH25609-10 CAS before RAS refresh cycling 540 A
automatic refreshing (Note 3) MH25609 - 12 t 0 (RAS) = min, output open 495
MH25609-15 450
Cia) Input capacitance, address inputs 60 pF
C(pq) Data input/data output capacitance 17 pF
Cir(w) Input capacitance, write control input V(=Vsgs 75 pF
Ci(RAS) input capacitance, RAS input f=1MHz 75 pF
Ci(cas) Input capacitance, CAS input Vi=25mVrms 70 pF
Ci(caspP) Input capacitance, CASP input 13 pF
Ci(oP) input capacitance 17 pF
Co(ap) Output capacitance Vo=Vss,t=1MHz, V{=25mVrms 12 pF
Note 2. Current flowing into an IC is positive, out is negative.

3. lcciavy. tlecaiavy. Iccaiavy and iccsiavy) are dependent on cycle rate. Maximum current is measured at the fastest cycle rate.

4. lccitav) and Iccaiay) are dependent on output

{oading. Specified values are obtained with the output open.

SR
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TIMING REQUIREMENTS (For Read, Early Write, Refresh, and Page-Mode Cycle)

(Ta=0~70°C, Vec=—5V +£10%, Vss =0V, unless otherwise noted, See notes 5, 6 and 7 )

Limits
Alt t
Symbol Parameter Symbol |_MH25609-85 [ MH25609-10 | MH25609-12 | MH25609-15 | Unit
Min Max Min Max Min Max Min Max
tcRF Refresh cycle time t RerF 4 4 4 4 ms
tw (RASH) AS high pulse width tRp 65 80 90 100 ns
tw(rAsSL) RAS low pulse width tras 85 10000 [ 100 10000 | 120 10000 | 150 10000 ns
twcasL CAS low pulse width tcas 45 10000 50 10000 60 10000 75 10000 ns
tw(casH) CAS high pulse width {Note 8) t cPN 20 20 25 25 ns
th(rRas-cAS) CAS hold time after RAS tcosH 85 100 120 150 ns
th(cas-Rras) RAS hold time atter CAS tRsH 45 50 60 75 ns
td(cas-RAS) Delay time, CAS to RAS (Note 9) tcre 10 10 10 10 ns
td(RaS-CAS) Delay time, RAS to CAS (Note 10) t rep 15 40 15 50 20 60 25 75 ns
tsu(ra-RAS) Row address setup time before RAS t asr 0 0 0 c ns
tsu(ca-cas) Column address setup time before CAS tasc —5 -5 —5 -5 ns
th(Ras-Ra) Row address hold time after RAS t RAH 10 10 15 20 ns
th(cas-ca) Column address hold time after CAS t can 15 15 20 25 ns
th(RaS-CA) Column address hold time after RAS tar 55 65 80 100 ns
T hL 3 50 3 50 3 50 3 S0 ns
Transition time tr
tyim 3 50 3 50 3 50 3 50 ns
Note 5. Aninitial pause of 500us is required after power-up followed by any eight RAS or RAS/CAS cycles before proper device operation is achieved.
6. The switching characteristics are defined at tyy = ty y = 5ns.
7. Reference levels of input signals are Vi min. and Vi max. Reference levels for transition time are also between Vi and V¢
8. Except for page-mode
9 tqicas-RAS) requirement is only applicable for atl RAS/CAS cycles
10. Operation within the tyras.cAS) Max limit insures that t3(RAg) Max can be met, 14(RAS.CAS) Max is specified reference point only; if
ta(RAS-CAS) S greater than the specified tgiras.cas) Max limit, then access time is controlled exclusively by tacas)-
td(RAS-CAS) MiN = Th(RAS-RA) MiN + 2UTHL (t7y) ) * tsulCA-CAS) Min.
SWITCHING CHARACTERISTICS (Ta=0~70°C, Voo =5V +10%, Vss=0V . unless otherwise noted )
Read Cycle
Limis
Alternative "
Symbol Parameter Symbol MH25609-85 { MH25609-10 | MH25609-12 | MH25609-15 Unit
Min Max Min Max Min Max Min Max
toR Read cycle time tre 160 190 220 260 ns
tSU(R-CAS) Read setup time betore CAS tres 0 0 0 0 ns
th(cas-m Read hold time after CAS (Note 11) tacH 0 0 0 0 ns
th(ras-R) Read hotd time after RAS {Note 11) T ARH 10 10 10 10 ns
tdis(cas) Qutput disable time {Note 12} toFF 0 20 [o] 25 0 30 0 35 ns
ta(cas) TAS access time (Note 13) tcac 45 50 60 75 ns
ta(ras) RAS access time {Note 14) t RAC 85 100 120 150 ns
Note 11. Either th(ras-R) Of thiCAS.R) Must be satisfied for a read cycle.
12, tgisicas) max defines the time at which the output achieves the open circuit condition and is not reference to Vou or Vo.
13. This is the value when tg(rAS.CAS) 2 1d{RAS.CAS) Max. Test conditions; Load = 2TTL, C|_ = 100pF.
14. This is the value when tgiras.cas) < tdiRAS-CAS) Max. When ty(RAs.CAS) 2 td(RAS.CAS) MaX, ta(RAs) Will increase by the amount that
Td(RAS-CAS) exceeds the value shown. Test conditions; Load = 2TTL, C; = 100pF.
Write Cycle
Limits
Alternative .
Symbol Parameter Symbol MH25609-85 | MH25609-10 | MH25609-12 | MH25609-15 Unit
Min Max Min Max Min Max Min Max
tow Write cycle time the 160 130 220 260 ns
tsu(w-cas) Write setup time before CAS (Note 15) twes —10 —10 —10 —10 ns
th(cas-w) Write hold time after CAS t wen 15 20 25 30 ns
Th (RAS-W) Write hold time after RAS twer 55 70 85 105 ns
th(w-Ras) RAS hold time after write trwL 30 35 40 45 ns
th(w-cas) CAS hold time after write towL 30 35 40 45 ns
tww) Write pulse width twe 15 20 25 30 ns
tsu(D-cAS) Data-in setup time before CAS tos 0 0 0 0 ns
th(cas-o) Data-in hold time atter CAS {1 oK 15 20 25 30 ns
th(ras-o) Data-in hold time after RAS 1 DHR 55 70 85 105 ns

Note 15. When tg(w.cas) < tsuw-cas) min, Data input will contend with the data output because of the common 1/0 feature.
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Page-Mode Cycle
Limits
Alternative .
Symbol Parameter Symbol MH25609-85 | MH25609-10 | MH25609-12 | MH25609-15 | Unit
Min Max Min Max Min Max Min Max
tcea Page-mode cycle time teg 80 100 120 145 ns
tw(casH) CAS high pulse width top 25 40 50 60 ns
t cPgRW Page-mode read-write cycle time —_— 105 130 155 180 ns
CAS before RAS Refresh Cycle ot 16)
Limits
Alternative .
Symbol Parameter Symbol MH25609-85 | MH25609-10 | MH25609-12 | MH25609-15 | Unit
Min Max Min Max Min Max Min Max
tsyr(cas-Ras) | CAS setup time for auto refresh tesh 10 10 10 10 ns
thr(ras-cas) | CAShold time for auto refresh toHR 15 20 25 30 ns
tdR(RAS-CAS) | Precharge to TAS active time tapc 0 0 0 0 ns
Note 16. Eight or more CAS before RAS cycles is necessary for proper operation of CAS before RAS refresh mode.
TIMING DIAGRAMS Note17)
Read Cycle
ter
twirasL)
thiras-cas)
& th(ras-ca)
VA \ 4 \
RAS " N j
ViL — K
td(cas-ras) tw(RASH)
td(ras-cas) th(cas-ras)
twicasL)
—_— Vi — 4 . 4
CAS " twicasH) ¥\ \
Vie— K 2
tsura-ras)| [thiras-ra) tsuica-cas) | thicas-ca)
Vin— ROW COLUMN ROW
ho~hs ADDRESS ADDRESS ADDRESS
thiras-R)
tsu(r-cas) th(cas-n
W VIH'“ { \
Vie— taccas)
tacras) taisccas)
pq Von— HIGH IMPEDANCE STATE v/, SN NN
QP Vou— \\\\ ///
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Early Write Cycle
tew
twirasy)
th(ras-cas)
—  Viu— \ th(ras-ca’
RAS " \‘ ] K
td(cas-ras) thicas-Ras) i tw(rasH)
td(ras-cas) twicasu)
cAs i N /
tsu(ra-ras) lrms-mu tsuica-cas) |thicas-ca)
Vin— ROW COLUMN ROW
Ao~As ADDRESS ADDRESS ADDRESS
[ thiw-cas)
tsuiw-cas) thicas-w)
w Vie— 2
th(w-ras)
th(ras-w)
tsuip-gas thicas-o)
g . oy
- SRR oo X0
th(ras-p)
gp VYon— HIGH IMPEDANCE STATE
Vou -
RAS-Only Refresh Cycle Not18) ton
2 twirase) ,
e Vg —
FAS IH‘ )\‘ X
* thiras-RA) twiRasH)
tsu(ra-RaS) '

o N s X~ e
w v SOCKONGEIOOON.  tss XX s
DQ Von— HIGH IMPEDANCE STATE
QP v, —

Note17. m Indicates the don't care input.
H The center-line indicates the high-impedance state.

Note 18. CAS=V)4, W, D=don’t care.

A8 may be VIH or ViL.
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Page-Mode Read Cycle

twirasL)
th(ras-cas)
1 -
Vm—ﬁ\ h(RAS-CA) /
RAS Vi~ JF 7
td(cas-Rras) tcrar th(cas-Rras) twirasH: |
td(ras-cas) twicast) | twicasu) twicasw)
= Vin— P 4 5\ f—{ 4
CAS t \
Vi— w(CASH) 9
thi(ras-rA) twicasr)] ithicas-ca) thicas-ca)
Fe—=th(cas-ca)
tsuica-cas) tsu(ca-cas)
Ao~ f COLUMN ROW
A ADDRESS ADDRESS
|
taicas) taicas) taccas)
tacras) tdisicas’ tdisccas) tdisicas)
]
pQ Vou— HIGH IMPEDANCE STATE /7#foATA DATA DATA
QP VALID, VALID,
Vou—
' tsucr-cas) . thiras-a)
tsucn-cas) thicas-m) thicas-r
- pa
Vii—
> o
Page-Mode Write Cycle
twirasL)
th(Ras-cas)
S Vin— thiras-ca)
Vi — K I,l{ —7
tdicas-Aas) o tepaw thicas-RAS twirAsH
|
td(ras-cas) twicast} twicasL) twicasc
— Vi— Y " Ve YA
CAS Vi— / tw(casHn) 7/ \
th(mas-RA) thicas.ca) twicasm)| [thicas-ca) thicascar
tsucra-ras)| tsu(ca-cas) tsucca-cas) tsuica-cas)
-
Ao~Asg Vin— COLUMN ROW
Vii— lADDF!ESS ADDRESS
thicas-w) thicas-w) thicas-w)
thiw-cas) th(w-cas) thiw-cas’
g I O RS S
Vi— k . 7 X 2
I twiw) twiw) twiw)
thiras-w) thiw-Ras)
thiw-p) tsucp-w) thiw o) thiw.D)
Vin— LAV AYAYAYAVAVAY, TV VVVVVYVVY Y
gg " DATA VALID \""”.”‘\4 DATA VALID )".”"”""” DATA VALID I"“’ ‘.’.’."0‘"‘.“’
Vie— AAAA MYWAAAA AVAVAVAVAVAVAVAVAYAAY
thiras-0)
ELECTRIC 2—17
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Hidden Refresh Cycle

READ CYCLE REFRESH CYCLE REFRESH CYCLE
tcn tem JF | tcr
tw(rASL) tw(RasL) o tw(RasL)
AAS Vin— X i ) / U
Vie— \( y, tw(RrasH) S - Lw (RASH) \
td (cas-Ras)
!d(afs~c::)s th(CAS-RAS) thR(RAS-CAS)
™ twicasL) »
I
_ X
CAs ViH S
Vig ~ / tw(CasH) . o y
kL4
th(cas-ca)
'su(RA-RaS)| [th(RAS-RA)
Vit Row T T s AU 9999 9.9y
Ap—A 009994494, OO0 ¢ XX
A 1 A O N NN o o B
tsu(CA-CAS)
tsu(R-cas _l th(Ras-R)
=
w
Vie—
ta(cas)
ta (RAS) tdis (CAS)
DQ Vomu—  HIGH IMPEDANCE STATE DAT’Z VALID N
e Voo N\ 4 4
L4
2

CAS before RAS Refresh Cycle ot 19

READ CYCLE REFRESH CYCLE REFRESH CYCLE READ OR WRITE
ten ter CYCLE
s
V- "\ tw(RASL) — tw(RASL) .
RAS y 2 tw(RASH) \ S tw(RASH) \
- La;»: RAS-CAS)| | thR(RAS-CAS) tdr(RAs-cAs) IhR(RAS-CAS) {dR(RAS-CAS) 1d (cAS-RAS)
_— tsun(cas-RAS) tsuR(cas-Ras)
CAS V'H / / \_
- -
tw(casH) o tsu (Ra-RAS)
Vi KKK K XK KKK X KR KX KRRV om Y “zoriman
Ag—~ A
v Vie— m ’A’A“""""“‘A’A’A‘A’A‘A A‘A‘A’A‘A A A’A‘A’. ’A’A’A’A‘A’A’A’A’A’A’A’A‘A’A’A’A’A’A’A‘A‘A’A‘ ADDRESY\ ADDRESS
tdis(cas)
DQ  Von— N HIGH IMPEDANCE STATE
AL}
QP VoL —

Note19: W, D = don't care
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