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e st MIHS1208ANA -85H,-10H,-12H,-15H

4194304-BIT(524288-WORD BY 8-BIT)CMOS STATIC RAM MODULE
DESCRIPTION

The MH51208ANA is 2 4194304 bits CMOS static RAM
module organized as 524288-words by 8-bits. It consists
of four industry standard 128KX8 static RAMs
(M5M51008VP/RV) and one decoder.

The stand-by current is low enough for a battery back-
up application. It is mounted a TSOP package.

FEATURES

Access Power supply current
Type ume Active i Stand-by

(max) i tmax) | imax)
MH51208ANA-85L 85ns |
MH51208ANA-10L 100ns | 2001 A
MH51208ANA-12L 120ns “
MH51208ANA-15L 150ns ;

110mA

MH51208ANA - 85H 85ns ;
MH51208ANA-10H 100ns | B0uA
MHS51208ANA- 12H 120ns | “
MH51208ANA-15H 150ns 1

Single +5V Power Supply

No Clocks, No Refresh

Data-Hold on +2V Power Supply
Three-State Outputs: OR-tie Capability
Simple Memory Expantion by S

OE Prevents Data Contention in the 1/O Bus
Common Data |/0O

APPLICATION
Small Capacity Memory Units.

FUNCTION

The operation mode of the MH51208ANA is determined
by a combination of the device control inputs S, W and OE.
Each mode is summarized in the function table. (see next
page)
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A write cycle is executed whenever the low level W over-
laps with the low level S. The address must be set up
before the write cycle and must be stable during the entire
cycle. The data is latched into a cell on the trailing edge of
W, S, whichever occurs first, requiring the set-up and hold
time relative to these edge to be maintained. The output
enable OE directly controls the output stage. Setting the
OE at a high level, the output stage is in a high-impedance
state, and the data bus contention problem in the write
cycle is eliminated.

A read cycle is executed by setting W at a high level and
OE at a low level while S are in an active state.

When setting S at a high level, the chip is in a non-
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4194304-BIT(524288-WORD BY 8-BIT)CMOS STATIC RAM MODULE

selectable mode in which both reading and writing are dis- FUNCTION TABLE

abled. In th'is mode,.the F)utput stagg is in a high-impedance S |w oF oo oo T

state, allowing OR-tie with other chips and memory expan-

tion by S. The power supply current is reduced as low as H | X | X | Nonselection | High-impedance Standby
the stand-by current which is specified as lccg or leea, LiL X Write Din Active
and the memory data can be held +2V power supply, en- L|H|L Read Dout Active
abling battery back-up operation during power failure or L IH|H High-impedance Actve

power-down operation in the non-selected mode.

RECOMMENDED OPERATING CONDITIONS (Ta=0~70°C. uniess otherwise noted)

Limits
Symbol Parameter Unit
Min Typ Max
Vee Supply voitage 4.5 5 5.5 v
GND Supply voltage 0 \
ViL Low input voltage -0.3 0.8 \
ViH High input voltage 3.2 Vce+0.3 v
ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Conditions Ratings Umit
Voo Supply voltage —0.3~7 \
Vi Input voltage With respect to GND —0.3~Vcec+0.3 Vv
Vo Output voltage 0~Vee \
Pd Power dissipation Ta=25C 700 mw
Topr Operating temperature 0~70 °C
Tstg Storage temperature —40~100 °C
ELECTRICAL CHARACTERISTICS (Ta=0~70°C. Voc=5V £10%, unless otherwise noted )
Limits
Symbol Parameter Test conditions Unit
Min Typ Max
Vi High input voltage 3.2 Vee+0.3 \
Vi Low input voltage —0.3 0.8 \
Vor High output voitage low=—1mA 2.4 \
VoL Low output voltage loL =2mA 0.4 \%
1 Input current Vi=0~Vcg t4 uA
S=Viq or OE =Vin
to Output current +4 #A
Viro=0—Vcc
$<0.2, W> Ve —0.3 output open
leer Active supply current (AC. MOS level) other input< 0.2 or >Vge—0.3 65 100 mA
Min. cycle
S =V, W=V output open
lccz Active supply current {AC. TTL level) other input =V, _ or Viy 75 110 mA
Min. cycle
S2Vec—0.2V A7 A ANA-L 400 uA
locs Stand-by supply current <0.2 or 2Vgc—0.2
Other inputs =0~ Ve ANA-H 80 uA
tcca Stand-by supply current S=Vy.Other inputs=0~ V¢ 24 mA
C Input capacitance {T, = 25°C) Vi=GND, Vi=25mVmrs, f=1MHz 30 pF
Co Output capacitance (T4 = 26°C) Vo=GND, Vo=25mVrms, t=1MHz 30 pF

Note 1. Direction for current flowing into IC is indicated as positive (no mark)
2. Typicai value is Vee =5V, Ty = 25°C

KR
2 ELECTRIC




MITSUBISHI LSlis

MHS1208ANA-85L,-10L,-12L,-15L/
MHS1208ANA-85H,-10H,-12H,-15H

4194304-BIT(524288-WORD BY 8-BIT)CMOS STATIC RAM MODULE

SWlTCHlNG CHARACTERISTICS (Ta=0~70"C. Vcc=5V £10%. unless otherwise noted)

Read cycle
Limits
Symbol Parameter MH51208ANA-85|MH51208ANA - 10|MH51208 ANA - 12| MH51208ANA- 15 Unit
Min | Typ | Max | Min | Typ | Max | Min | Typ | Max | Min | Typ | Max

ten Read cycle time 85 100 120 150 ns
ta(ca) Address access time 85 100 120 150 ns
ta(s) Chip select access time 85 100 120 150 ns
ta (o) QOutput enable access time 35 45 50 60 ns
tdis(s) Output disable time after S high 40 45 50 55 ns
tdis (0E) Output disable time after OF high 25 30 35 40 ns
ten(s) Output enable time after S iow 5 5 5 5 ns
ten (0E) Output enable time after OF low 5 5 5 5 ns
tv(a) Data valid time after address change 10 10 10 10 ns

TIMING REQUIREMENTS (Ta=0~70"C, Voc =5V £10%. uniess otherwise noted )

Write cycle
Limits
Symbol Parameter MH51208ANA-85|MH51208ANA - 10{MH51208ANA - 12| MH51208ANA- 15 Unit
Min | Typ | Max | Min | Typ | Max | Min | Typ | Max | Min | Typ | Max

tow Write cycle time 85 100 120 150 ns
tw(w) Write pulse width 55 65 75 85 ns
tsuca) Address set up time 0 0 0 0 ns
tsu(a-wH)| Address set up time with respect to W high 65 75 85 100 ns
tsucs) Chip select set up time 80 90 100 115 ns
tsu(m Data set up time 30 35 40 45 ns
th (o) Data hold time 0 0 0 0 ’ ns
trec(w) Write recovery time 0 0 0 0 ns
tais (w) Output disable time after W low 25 30 35 40 ns
tdis (oE) Output disable time after O high 25 30 35 40 ns
ten(w) Output enable time after W high 5 5 5 5 ns
ten(oE) Output enable time atter OE low 5 5 5 5 ns
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TIMING DIAGRAM

Read cycle
ten
X X
ta(a) — tv(a)
_ V.V.V’V’V’V.V’V’V’V’VOV VAAAA/ V’V‘V \ tacs) i 'V V.V.V W/ o e ¥ V'V".VOV’V.V’V'V".V’V.v.v.v’V‘V’V.V’V’V’V V.
T R e R ANOANON
ta(og) tdis(s)
oE vy tencoe) RNy
o i s
ten(s) tdis (o)
DQ,~DQg
(Dout) ‘
W="H"level
Write cycle (W control)
tow
X X
tsu(s)
_ V’V‘V’V V.V.V.V.V.V’V‘V \/\/ YY VVVVY V’V‘V.V".V.V.V" V.V’V’V’V’"V‘V.V’V’V
s SRR RO
tsu(A-WH)
oF / \K
tsu(a) tww) trec (w)
" )
. lsum th(p)
DQ,~DQg / DATA IN
(Din) tms(w)\ STABLE ten(oe)
tdis (0E) ten(w)
(Dout)
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Write cycle (S control) :
cw

SN X

Usu(a) tsu(s) trec (w)

{Note 6)
- XXX AKX XURAL X
ore & B
tsu (D) tho
D0O,~DQg DATA IN
(DATA IN) STABLE

4. Hatching indicates the state is don’t care.

5 Writing is executed in overlap of S and W low

6 it Wgoes low simulitaneously with or prior to S, the output remains in the high- mpedance state.
7 Don't active inverted phase signal externally when DQ pin is in output mode.

POWER DOWN CHARACTERISTICS
ELECTRICAL CHARACTERISTICS (Ta=0~70°C. uniess otherwise noted)

Limits
Symbo! Parameter Test conditions Unit
Min Typ Max
Vcee -Po) Power down supply voltage 2 v
_ 2.2V sVccpo) 3.2 \
V) :5) Chip select input S
2VSVee(Pp)yS2.2V Vce (PD) v
Veec=3V, A7, Asg ANA-L 200 uA
tee ‘po) Power down supply current <0.2 or >Vgc—0.2
other inputs =0~ Vcg ANA-H 40 #A
TIMING REQUIREMENTS (Ta=0~70"C. unless otherwise noted )
Limits
Symbol Parameter Test conditions Unit
Min Typ Max
tsu (pD) Power down setup time 0 ns
trec (PD) Power down recovery time tcm ns

POWER DOWN CHARACTERISTICS

Vee
4.5v asvf

tsu(po) trec(PD)

3.2V 3.2v

9]

S2Vge—0.2V
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32N1D

32pin SRAM Module Dimension N mm

46.4 - 0.2
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All values shown in this catalogue are subject to change for product improvement.

The information, diagrams and all other data included herein are believed to be comect and reliable. However, no responsibility

is assumed by Mitsubishi Electric Corporation for their use, nor for any infringements of patents or other rights belonging to third

parties which may result from their use.
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CONTACT ADDRESSES FOR FURTHER INFORMATION

JAPAN
Semiconductor Marketing Division
Mitsubishi Electric Corporation
2-3, Marunouchi 2-chome
Chiyoda-ku, Tokyo 100, Japan

Telex: 24532 MELCO J

Telephone: (03) 218-3473
(03) 218-3499

Facsimile:  (03) 214-56570

Overseas Marketing Manager
Kita-1tami Works

4-1, Mizuhara, ltami-shi,
Hyogo-ken 664, Japan

Telex: 526408 KMELCO J
Telephone: (0727) 82-5131
Facsimile:  (0727) 72-2329
HONG KONG

MITSUBISH!I ELECTRIC (H.K.) LTD.
25 Floor, Leighton Centre,

77, Leighton Road, Causeway Bay,
Hong Kong

Telex: 60800 MELCO HX

Telephone: (5) 773901-3
Facsimile:  (5) 895-3104
SINGAPORE

MELCO SALES SINGAPORE PTE. LTD.
230 Upper Bukit Timah Road
#03-01/15

Hock Soon Industrial Complex
Singapore 2158

Telex: RS 20845 MELCO
Telephone: 4695255

Facsimile: 4695347

TAIWAN

MELCO-TAIWAN CO., LTD.

1st fi., Chung-Ling Bldg.,

363, Sec. 2, Fu-Hsing S Road,

Taipei, R.O.C.

Teiex: 25433 CHURYO
“MELCO-TAIWAN"

Telephone: (02) 735-3030
Facsimile: (02) 735-6771
U.S.A.

NORTHWEST

Mitsubishi Electronics America, Inc.
1050 East Arques Avenue
Sunnyvale, CA 94086, U.S.A.

SOUTHWEST

Mitsubishi Electronics America, Inc.
991 Knox Street

Torrance, CA 90502, U.S.A.
Telephone: (213) 515-3993
Facsimile: {213) 217-5781

SOUTH CENTRAL

Mitsubishi Electronics America, Inc.
1501 Luna Road, Suite 124
Carroliton, TX 75006, U.S.A.

Telephone: (214) 484-1919
Facsimile:  (214) 243-0207
NORTHERN

Mitsubishi Electronics America, inc.
15612 Highway 7, #243
Minnetonka, MN 55345, US.A.
Telephone: (612) 938-7779
Facsimile: (612) 938-5125

NORTH CENTRAL

Mitsubishi Eiectronics America, Inc.
800 N. Bierman Circle

Mt. Prospect, IL 60056, U.S.A.

Telephone: (312) 298-9223
Facsimile:  (312) 298-0567
NORTHEAST

Mitsubishi Electronics America, Inc.
200 Unicorn Park Drive

Woburn, MA 01801, U.S.A.
Telephone: (617) 932-5700
Facsimile: (617) 938-1075

MID-ATLANTIC

Mitsubishi Electronics America, Inc.
800 Cottontail Lane

Somerset, NJ 08873, U.S.A.
Telephone: (201) 469-8833
Facsimile:  (201) 469-1909

SOUTH ATLANTIC

Mitsubishi Electronics America, Inc.
2500 Gateway Center 8lvd.,

Suite 300, Morrisville, NC 27560,

US.A.

Telephone: (404) 368-4850
Facsimile:  (404) 662-5208
SOUTHEAST

Mitsubishi Electronics America, Inc.

WEST GERMANY

Mitsubishi Electric Europe GmbH
Headquarters:

Gothear Str. 8

4030 Ratingen 1, West Germany

Telex: 8585070 MED D
Telephone: (02102} 4860
Facsimile:  (02102) 486-115

Munich Office:
Arabellastrae 31
8000 Miinchen 81, West Germany

Telex: 5214820
Telephone: (089) 919006-09
Facsimile:  (089) 9101399
FRANCE

Mitsubishi Electric Europe GmbH
55, Avenue de Colmar
92563 Rueil Malmaison Cedex

Telex: 632326
Telephone: 47087871
Facsimile: 47513622
ITALY

Mitsubishi Electric Europe GmbH
Centro Direzionale Colleoni
Palazzo Cassiopea 1

20041 Agrate Brianza I-Milano

Telephone: (039) 636011
Facsimile:  (039) 6360120
SWEDEN

Mitsubishi Electric Europe GmbH
Lastbilsvagen 6B
5-19149 Sollentuna, Sweden

Telex: 10877 (meab S)
Telephone: (08) 960468
Facsimile:  (08) 966877
U.K.

Mitsubishi Electric (U.K.) Ltd.
Travellers Lane

Hatfield

Herts AL10 8XB, England, U.K.

Telephone: (0044) 7072 76100
Facsimile:  (0044) 7072 78692
AUSTRALIA

Mitsubishi Electric Australia Pty. Ltd.
73-75, Epping Road, North Ryde,
P.O. Box 1567, Macquarie Centre,

Telephone: (408) 730-5900 Town Executive Center N.S.W. ;
Facsimile:  (408) 730-4972 6100 Glades Road #210 Telsex: ' 2113Mpéu§$g 'AA 26614
Boca RatOI’\, FL 33433, U.S.A. TelephOne: (02) (888) 5777
SAN DIEGO Telephone: (407) 487-7747 Facsimile:  (02) (887) 3635
Mitsubishi Electronics America, Inc. Facsimile:  (407) 487-2046
16980 Via Tazon, Suite 220
San Diego, CA 92128, U.S.A. CANADA
Telephone: (619) 451-9618 Mitsubishi Electronics America, Inc.
Facsimile: (619) 592-0242 6185 Ordan Drive, Unit #110
Mississauga, Ontario, Canada L5T 2E1
DENVER Telephone: (416) 670-8711
Mitsubishi Electronics America, Inc. Facsimile: (416) 670-8715
4600 South Ulster Street
Metropoint Building, 7th Floor Mitsubishi Electronics America, Inc.
Denver, CO 80237, U.S.A. 300 March Road, Suite 302
Telephone: (303) 740-6775 Kanata, Ontario, Canada K2K 2E2
Facsimile:  {303) 694-0613 Telephone: (416) 670-8711
Facsimile: (416) 670-8715
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