MITSUBISHI LSIs (SRAM MODULE)

MH25609ATN-10

2359296-BIT(262144-WORD BY 9-BIT)CMOS STATIC RAM

DESCRIPTION
The MH2G609ATN is a 2359296-bit CMOS static RAM
module organized as 262144-word by 9-bits. It consists
of two industry standard 128K x 8 static RAMs, 256K X 1
static RAM, decoder, and one logic.

The stand-by current is low enough for a battery backup
application. It is mounted a flat package and SOJ on a 35
~pin single in line package.

FEATURES
Power supply current
Type name AS:?:S Active Stand- by
(max) (max) data( :::;ltuon
MH25609ATN-10| 100ns 213mA 300 pA

® Single + 5V Power supply

® No Clock, No Refresh

@ Simple Memory Expansion by 31,82

©® OE Prevents Data Contention in the [/0 Bus
® Bit nine (DP,QP) is generally used for parity
® Solder plating contact

APPLICATION
Small Capacity Memory Unit

PIN CONFIGURATION (TOP VIEW) (Single side]

AARAAAAAARARAARG
LELEELLLLLEL ELLL]

M5M51008AFP | [| | M5Ms1008AFP | []

RARANAAARARAARAR
BHEEENCHENEUNEDE

Qutline 35N9B

-3/9-

B 5249825 0026803 D51 MW

MITSUBISHI
ELECTRIC



MH25609ATN

MITSUBISHI LSIs (SRAM MODULE}

2359296-BIT
(262144-WORD BY 9-BIT)CMOS STATIC RAM

FUNCTION

The operation mode of the MH25608ATN is determine by
a combination of the dsvice control inputs 51, S2, W and
OE. Each mode is summarized in the function table.

A write cycle is executed whenever the low level W over-
laps with the low level S1 and the high level Sz. The address
must be set up before the write cycle and must be stable
during the entire cycle. The data is into a cell on the trailing
edge of W, 51, or Sz, whichever occurs first requiring the

OE at a low level while 37 and Sz are in an active state (51
=L, S2=H).

When setting 51 at a high level, or Sz at a low level, the
chip is in a non-selectable mode in which both reading and
writing are disabled. In this mode, the output stage is in a
high-impedance state, allowing OR-tie with other chip and
memory expansion by 51 and S2.

FUNCTION TABLE

set-up and hold time relative to these edge to be maintained. —
1o relauve. o 31152 | W |OE[ Mode DQ Icc
The output enable input OF directly controls the output stage. —
, Py . . ) X |1 L | X | X |Non selection | High-impedance | Stand by
Setting the OE at a high level, the output stage is in a high- ——
. R . H | X | X | X |Non selection { High-impedance | Stand by
impedance state, and data bus contention problem in the - >
write cycle is eliminated LiHILIX Write D Active
. i . . LI H|H]|L Read Dout Active
A read cycle is executed by setting W at a high level and -
4 4 9 'ah lev L{H|HI|H High-impedance Active
BLOCK DIAGRAM DATA 1/0
D0o D01 DO2 DQ3 D04 DAs DAs DAY DP QP
- ...‘...8 {9 9—-
MBM51008A MEMS1008A M5ME257

I

I 111

DECODER

ADDRESS INPUTS

HERAGRNEREDEEEEBD—o—— 66—

AC At A2 A3 A4 A5 Ag A7 A AgA10A11 A12 A13 A14 A15 A1 OE

OUTPUT WRITE
ENABLE INPUT CONTROL INPUT INP

I3

C1 DECODER
| Cs
28(31X32 —_—
W vce GND A17537 S2

Sise
ADDRESS CHIP SELECT INPUTS *
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MH25609ATN

MITSUBISHI LSIs (SRAM MODULE)

2359296-BIT

(262144-WORD BY 9-BIT)CMOS STATIC RAM

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Conditions Ratings Unit
Vee Supply voitage -0.3~7 \2
Vi Input voltage With respect to Vss -0.3¥~Vee + 0.3 \']
Vo Output voltage 0~Vee v
Pd Power dissipation Ta=25C 1.7 w
Topr Operating temperature Q~70 C
Tstg Storage temperature - 40~125 C
¥ In case of pulse width $50ns, — 3.0V.
ELECTRICAL CHARACTERISTICS (Ta = 0~70°%C, Vcc = 5V = 10 %, unless otherwise noted)
e Limits .
Symbol Parameter Test conditions Min Tvo Max Unit
Vi High input voltage 3.2 Veot0. 3 \
ViL Low input voltage -0.3% | 08 v
Vo High output voltage loH=—1mA 2.4 \
VoL Low output voltage loL = 2mA 0.4 \
i Input current Vi=0~Vce +4 uA
loz Output current \S/_:/: Zlgf\r/ciz =V or OE =V +12 uA
Active supply current (TTL) g:erv lil;;psjts:Z":ASUtDUt open 213
lee 51502V, S22 Vec - 0.2V mA
. Output open
Active supply current (CMOS) Other inputs < 0.2V or 2 Vec 110 163
-0.2v
®S1,A17=0.2 or 2 Voo-0.2,
S2< 0.2, Other input = 0~Vce
lec2 Stand-by supply current @31 and S22 Vce-0.2v 300 nA
A1720.2 or = Vce-0.2
Other inputs = 0~Vce
lccs Stand-by supply current ghz:llrr{pizts:!&vv e 6 9 mA
C Input capacitance Vi =GND, Vi = 25mVrms, f = 1TMHz 35 pF
Co Qutput capacitance Vo = GND, Vo = 25mVrms, f = 1MHz 25 pF
Note 1: Direction for current flowing into an IC is positive (no mark).
2: Typical value is VCC=5V,Ta=25°C,
% In case of pulse width S S50ns, — 3.0V.
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MH25609ATN

MITSUBISHI LSIs (SRAM MODULE)

2359296-BIT
(262144-WORD BY 9-BIT)CMOS STATIC RAM

AC SWITCHING CHARACTERISTICS (Ta =0~70°C, Vcc =5V * 10%, unless otherwise noted)

Test condition Vee
INDUL PUISE BVel-+eeesaserrereereseinins ViH = 3.2V, ViL = OV
Input rise and fall time-«w+roreeeere- Bns 1.8k Q
Reference level «--swseseerrearersrsserne Vou = VoL = 1.5V DQ
Transition is measured +500mV from 990 Q CL
steady state voltage (for ten, tais) (lncludingd 1i6)
scope an
e G R — CL = 30pF °
CL= 5pF (for ten, tais) Fig. 1 Output load
SWITCHING CHARACTERISTICS (Ta = 0~70°C, Vcc = BV + 10%, unless otherwise noted)
Read cycle
Symbal Parameter Limits Unit
Min Typ Max
tcR Read cycle time 100 ns
ta(A) Address access time 100 ns
ta(37) Chip select 1 access time 100 ns
ta(s2) Chip select 2 access time 100 ns
ta(OF) Qutput enable access time 55 ns
tdis(3T) | Output disable time after Si high 45 ns
tdis (52) Qutput disable time after Sz low 45 ns
tdis(0E) | Output disable time aftsr OE high 30 ns
ten(37) Output enable time after S low 10 ns
ten(s2) Qutput enable time after Sz high 10 ns
ten(0E) | Output enable time after OE low 5 ns
tv(A) Data valid time after address charge 10 ns
TIMING REQUIREMENTS (Ta = 0~70C, Vcc = BV + 10%, unless otherwise noted)
Write cycle
Symbol Paramet Limits Unit
Y er Min Typ | Max
tow Write cycle time 100 ns
tw (W) Write pulse width 65 ns
tsu(a) Address set up time 0 ns
tsu(3T) Chip select 1 set up time 85 ns
tsu(s2) Chip select 2 set up time 85 ns
tsu(D) Data set up time 35 ns
th(D) Data hold time 0 ns
trec(W) Write recovery time 0 ns
s (W) Output disable time after W low 30 ns
tais(OF) | Output disable time after OE high 30 ns
ten (W) Output enable time after W high 5 ns
ten (TF) QOutput enable time after OF low 5 ns
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MH25609ATN

MITSUBISHI LSIs (SRAM MODULE)

2359296-BIT

(262144-WORD BY 9-BIT)CMOS STATIC RAM

TIMING DIAGRAM
Read cycle
tcR
Ao~A17 )< )(
ta(A) tv(A)
SRR AEZLEE
255 SBRKEKLLS
Sz (Note 3) ta(s2) :o’om&:o}&}:o}:{
ta(s1) tdis (52)
5258 XCC R I HXAR KIS KKK A, < XX KK IIXIEI RSO I AKX XXX XS
2:::2:::.:.:.:.m.:.:.:.:.: EESSIIIISIEES (ote. 33085y
S XRKAKS RN e asssesete ehes ot etetetete!
ta(om) tdis (S1)
ten(OEY =000 oo
OE (Note 3) %x 1 (Note 3)
ten (S1) tdis (OE)
ten(52)
DA (Dout) \
arP /
W ="H"level
Write cycle (W control)
tow
Ao~A17 )(
tsu(s2)
Sz
tsu(S1)
5 B SR KIS KRN KKK KBS
1 BRI JRRRLRAARAS
JRRRRLRIEEESOOOHAKKKEEERRRIKK,
oE / \
tsu(A) twi{w) trec(w)
w \ /
. tsu(D) th(D)
DQ (Din) V
DP DATA IN STABLE
tdls(W);— ten{OE)
tdis (OE) ten{W)
DQ(Dewt)  TRTTITTTTRRTITTRTTITTRTRTTITTTITTY LU

T T T T T

ALV APV AAR VAV AN VAN
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MITSUBISHI LSIs (SRAM MODULE)

2359296-BIT
MH25609ATN (262144-WORD BY 9-BIT)CMOS STATIC RAM
Write cycle (S control)
tow
Ao~A17 )( )(
Sz (Note 3)
tsu(A) tsu(S) trec (W)
/
ST ST,
W - R
\ (Note 4) LRHXAREZHRELKERREEEE otetatetetaleledelalelel!
tsu(D) th(D)
o (Din) DATA IN STABLE

Note 3: Hatching indicates the state is don't care,
4 : Writing is executed while S2 high overlaps 51 and W low.
5:1 W goes low simultaneously with or prior to S1 low or S2 high, the output remains in the high-impedance state.
6: Don't apply inverted pulse signal extemally when DQ pin is in output mode.
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MITSUBISHI LSIs (SRAM MODULE)

2359296-BIT
MH25609ATN (262144-WORD BY 9-BIT)CMOS STATIC RAM

POWER DOWN CHARACTERISTICS (Ta = 0~70%C, Voc = BV * 10%, unless otherwise noted)
ELECTRICAL CHARACTERISTICS

. Limits .

Symbol Parameter Test conditions Vi Tvo | Max Unit
Vee(pp) | Power down supply voltage 2.0 \

. , 2.2V = Vee(pp)y 32
VI(ET) Chip select input S7 VS Voo S 20V V— \Y%

. . 4.5V < Vee(pp) 0.8
Vi(s2) Chip select input S2 Vee(pp) < 4.5V 02 \

Vee=3V, $250.2V or S12
lcc(PD) Power down supply current Vee = 0.2V, S22 Vee - 0.2V 150 A
‘ Other inputs = 0~3V

Nots 7: When ST is operated at 2.2V (ViH min) and the supply voltage is between 4.5V and 2.4V, supply current is defined as ICcC3.

TIMING REQUIREMENTS (Ta = 0~70°C, unless otherwise noted)

. Limits .
Symbol Parameter Test conditions Min T Typ | Max Unit
tsu(PD) Power down setup time 0 ns
trec(PD) | Power down recovery time 5 ms
POWER DOWN CHARACTERISTICS
Si control
Vee 45V 45V
tsu (PD) trec(PD)
5 3.2V 3.2V
Si 2z Vec - 0.2V
S:z control
Vee 45v
trec(PD)
S2 0.2v
S2=0.2V
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