MITSUBISHI LSIs (SRAM MODULE)

stancraw TM X 9 9M BIT

| Max.
Type name A;:zs Load memory OL\';IW:: Xd;)m?r:ic;ns Datzags:eet
(ns)
MH1MO9AN-85L 85
MH1MO9AN-10L 100
MH1MQO9AN-12L 120
MH1MO9AN-15L 150
107.95 X 20.88 x 8.4
MH1MO09AN-85H 85
MH1MO09AN-10H 100
MH1MO0O9AN-12H 120
MH1 MOQAN-1 5H 150 M5M51008AFP X 8 + /9
MH1MO9ANZ-85L gs | MOMS1001)x
MH1MOSANZ-10L 100
MH1IMO9ANZ-12L 120
MH1MOSANZ-15L 150
100.33 x 20.9 x 84
MH1MO09ANZ-85H 85
MH1M09ANZ-10H 100
MH1MO09ANZ-12H 120
MH1M09ANZ-15H 150
COMMON DATA 4/9
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MITSUBISHI LSIs (SRAM MODULE)

MH1MO9AN-85L,-10L,-12L,-15L,-85H,-10H,-12H,-15H/
MH1MO9ANZ-85L.,-10L,-12L,-15L,-85H,-10H,-12H,-15H

9437184-BIT (1048576-WORD BY 9-BIT) CMOS STATIC RAM

DESCRIPTION
The MHTMOSAN/ANZ is 9437184-bit CMOS static RAM
organized as 1048576-word by 9-bit. It consists of eight
industry standard 128K x 8 static RAMs and a industry
sta=dard 1M X 1 static RAM and a decoder.

It is mounted a SOP package and a SOJ package on a 72-
pin single inline package and TO-pin zig-zag inline package.

FEATURES
Access | Power supply current
Type name time Active Stand-by
(max) (max) (max)
MH1MOSAN-85L 85ns
MH1MOSANZ-85L
MH1MOSAN-10L 100ns
MH1MOQANZ-10L 500uA
MH1MOSAN-12L 120ns (Voe=3. 0V)
MH1MOSANZ-12L
MH1MO9SAN-15L
MHIMOSANZ-15L |  190ns p5ama
MH1MOSAN-85H 85n
Mi1MO9ANZ-85H s
MI1MOZAN-10H 100ns
MI-1MOZJANZ-10H 180uA
MH1MOZAN-12H 120 (Voo=3.0V)
MH1MOSANZ-12H ns
MH1TMO9AN-15H 150n
Mi{1MO9SANZ-15H S

® Single 5V power supply
® No clicks, no refresh
® Simple memory expansion by S

@ MHIMOSAN «--c-vvvvvenninnn. Gold plating contact
MHIMOSANZ « - v vvrereeeneneens -Solder dipping lead
APPLICATION

Smail capacity memory units
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MITSUBISHI LSIs (SRAM MODULE)

MH1MOQ9AN 8437184-BIT

MH1MO09ANZ (1048576-WORD BY 9-BIT) CMOS STATIC RAM
PIN CONFIGURATION (TOP VIEW) (Both side)
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MH1MO9AN
MH1MO09ANZ

VITSUBISY! LS!s (SRAM MODULE)

9437184-BIT
(1048576-WORD BY 9-BIT) CMOS STATIC RAM

FUNCTION
The operation mode of the MHIMOSAN/ANZ are deter
mined by a combination of the device control inputs Sn, 5Pn
W and OF. Each mode is summarized in the function table.

A write cycle is executed whenever the low level W over-
lane with the low level 5, SP. The address must be set up
before the write cycle and must be stable during the entire
cyce. The data is latched into a cell on the traling edge of
W, 5 or 3P whichever occurs first, requiring the set-up and
hoid time relative to these edge to be maintained. The output
erable input OE directly controls the output stage. Setting
the OF 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
OFE at a low level while 3 and 3P are in an active state.

When setting 5 at a high level or SP at a high level, the
chips are in a non-selectable mode in which both reading and
writing are disabled. In this mode, the output state is in a
high-impedance state, allowing OR-tie with other chips and
memory expansion by 5 and SP. The power supply current
is reduced as low as the stand-by current which is specified
as lcca or Iccs, enabling battery back-up operation during
power failure or power-down operation in the non-selected
mode.

FUNCTION TABLE

S, 5P [W|OE Mode DQ lec
H X | X | Non-selection | High-impedance | Stand-by
L L X Write Din Active
L H|L Read Dout Active
L H|H High-impedance | Active

BLOCK DIAGRAM
DATA /0
GND MP
D 7 DQz2 DQ3 DQ4 D)5 DQs DQ7 DOB
} L—I I-* os :
i v M 1 ) ¥ 1 3 1
+ | M5M510084 || MsM10084 | | M5M510084 [MSMSIOOBA M5M51008A || MSM51008A | | MsM510084 | | M5M510084 MEM51001
i 11 BN 1f 1 11 ] f )
i 1 1 il | 1 l
—1 1 —‘ i ] | !
‘ DECODER ‘
i VA I &B
A0 A A2 A3 A4 A5 AB AT AS AsAwAnmAwhsAis A7 Als Alg 3 OE W 3P WP
CHIP QUTPUT WR
ADDRESS INPUTS SELECT ELF\JJABLE COI\IJ;%OL SEL(.:;CT \é\/ON];'%O
INPUT INPUT INPUT INPUT INPUT
-5/9 -
MITSUBISHI
ELECTRIC 3-89



WTHEINSW LGIs (SRAM MODULE)

MH1MO9AN 9437184-B(1
MH1MO09ANZ (1048576-WORD BY 9-BIT) CMOS STATIC RAM

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Conditions Ratings Unit
Vee Supply voltage - 0.3~7 \
Vi input voltage With respect to GND ~0.3*~Vce \4
Vo Output voltage 0~Vee \
Pd Power dissipation Ta=25C 1.7 W
Tepr Operating temperature 0~70 T
Tstg Storage temperature - 40~125 T

* -- 30V incase of AC (Pulse width s 50ns)

DC ELECTRICAL CHARACTERISTICS (Ta=0~70%C, Vcc =5V + 10%, unless otherwise noted)

" Limits .
Symbol Parameter Test conditions Min Tvo Max Unit
Vid High-level input voltage - 2.2 Vec+0.3 Y
YL Low-level input voltage L -0.3* 0.8 \
Yo High-level output voltage lok = — TmA 24 Y
YoL Low-evel output voltage o loL = 2mA 0.4 Vv
I Input leakage current Vi=0~Vce +9 nA
lo Output current in off-state 5, SP = Vi1, Viyo = 0~Vee +10 uA
8. 5P < 0.2V, other inputs Mi
fce Active supply current (AC. MQOS level) = 0.2V or 2 Vce - 0.2y, cylgle 249 mA,
output open (duty 100%)
5 5P =V Mi
lzce Active supply current (AC. TTL level) other inputs = ViH or Vi cylcr:}e 254 mA,
output open (duty 100%)
§, 8Pz Ve - 02v N/NZ-L 900
Iz¢3 Stand by current other inputs < 0.2V or nA
2 Vee - 0.2V N/NZ-H 18 260
[ 1-ca Stand by current S, SP=Vin, other inputs=Vin or = ViL 54 mA
* -~ 3.0V incase of AC (Pulse width 5 50ns)
CAPACITANCE (Ta = 0~70°%C, Vcc = 5V + 10%, unless otherwise noted)
Symbol Parameter Test conditions v L-nrn;gs Max Unit
C Input capacitance e Vi=GND, Vi=25mVrms, f= 1MHz 85 oF
Co Output capacitance Vo = GND, Vo = 25mVrms, f = 1MHZ 85 pF

Note 1. Direction for current flowing into an IC 5 positive (no mark).
2. Typical value is VCC =5V, Ta=25T.
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MITSUBISHI LSIs (SRAM MODULE)

MH1MO9AN 9437184-BIT

MH1MO09ANZ (1048576-WORD BY 9-BIT) CMOS STATIC RAM

AC ELECTRICAL CHARACTERISTICS (3a = 0~70°C, Vcc =5V = 10%, unless otherwise noted)

(1) MEASUREMENT CONDITIONS

?VCC
21.8kQ

Input pulse levels «--reeeeeeerenees Vin = 3.0, Vi = 0V

Input rise and fall time:r--ooreveeeees 5ns -

Rafarence levelg e Vo = Vo. = 1.5V

Transitior is measured * 500mV from steady 9900 T CLIncIuding
state voltage.(for ten, tdis) (scope and JIG)
Output 10ads: - -esreereremrinneness Fig.1 CL = 100pF (-10L,-12L.-15L.-10H,-12H,-15H) m
CL = 30pF (-85L,-85H) Fig.1 Output load
CL = BpF (for ten, tdis)
(2) READ CYCLE
Limits
Sumbol Parameter MHIMOSAN/NZ | MHTMOSAN/NZ [ MHTMOSAN/NZ | MHTMOSAN/NZ Unit
- -85L., -85H -10L,-10H 120, -12H -18L, -16H
s Min Max Min Max Min Max Min Max ]

teR Read cycle time R 85 100 120 180 ns
ta(a) Address access time o 85 100 120 150 ns

s Chip select access time 85 100 120 150 ns
ta(SP) Chip select access time L 85 100 120 150 ns
ta(oE) Output enable access time 50 60 65 75 ns |
teis(s) Output disable time after 5 high 40 45 50 55 ns
tais(SP) Output disable time after SP high 40 45 50 55 ns
tais(OE) Output_disable time after OE high 40 45 50 55 ns
ten(s) Output enable time after S low 10 10 10 10 ns
tar{SP) Output enable time after SP low 10 10 10 10 ns
tar{OF) Output enable time after DE low 5 5 5 5 ns
ta) Data valid time after address 10 10 10 10 ns

(3} WRITE CYCLE

Limits
. MHIMQ9AN/NZ | MHTMOSAN/NZ | MHTMOSAN/NZ | MHTMOSAN/N .
Svmbol Parameter -85L, -85H 0L, -10H 2L 12H -15891;{ o uni
o Min Max Min Max Min Max Min Max

tow Write cycle_time S 100 120 150 ns
javens Write pulse width o 55 65 75 85 ns
tsutA) Address set up time 190 0 0 0 ns
U AT %dc::'izss set up time with respe:t to 65 75 85 100 ns
teu(s) Chip select set up time o 80 90 100 115 ns

| tsu(sP) Chip select set up time - 80 90 100 115 ns

| tsu(> Data set up time o 30 ) 35 40 45 ns
th(2) Data hold time 1 0 0 0 0 ns
trasive) Write recovery time - 0 0 0 0 ns
tdisw) Output disable time from W low 25 30 35 40 ns_ |
td.6(08) Output disable time from OF high 25 30 35 40 ns
ten{w) Cutput enable time from W high 5 5 5 5 ns |
ten(OE) Output enable time from QF low 5 5 5 5 ns
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MH1MOSAN
MH1MOSANZ

MITSUBISHI LSIs (SRAM MODULE)

9437184-BIT
{1048576-WORD BY 9-BIT) CMOS STATIC RAM

(4) TIMING DIAGRMS
Read cycle

tcR |
Ac~Al9 )(
taa)
ta(s) el
A s R R I IITIITIIS
., A 2
5.5 e \ BB e R
ten(OE) tdis(s)
S— tdis(SP)
2 I
CE SELRRLRAER w0 % K X5 .:::’::::::s: A N
ten(s)
ten(SP)
DQ1~DQs VA
(Dout) \
W= "H"level
Write cycle (W control mode)
o tow
Ac~Airg )( X
tsuls)
tsu{sP)
_ R
5 5 s W 35 dore ) TR
. tsu(A-WH)
/ \
tsu(A) tw(w) trac(w)
w /
tsu(D) thD)
D ~DQs DATA IN
(Din) STABLE
tois(w) ten(OE)
tdis(OE) ten(w)

DA ~D MMV VVVLAAVVAAAVAA AV VAR AN [T T
Wouy [/ /7T T TT ALALLAVAVAA VALV FR ARV
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MH1MOSAN

MH1MO09ANZ

MITSUBISHI LSIs (SRAM MODULE)

9437184-BIT
(1048576-WORD BY 9-BIT) CMOS STATIC RAM

Write cycle (S, SP control mode)

e tcw
c-~Alg )L
tsu-A) tsu(s.5P) trec(w)
s \ /
(Note 5)
W (Note 3) < A (Note 4) (Note 3)
tsu(D) th(D)
D ~DQe DATA IN STABLE
(D)

Note 3. Hatching indicates the state is don't care.
4. Writing is executed in overlac 5 and W low.
5. If W goes low simultanecusly with or prior to 5, the output remains in the high-impedance state.
6. Don't apply inverted phase signal externally when DQ pin is in output mode.

POWER DOWN CHARACTERISTICS

ELECTRICAL CHARACTERISTICS (Ta = 0~70%, unless otherwise noted)

'Symbol Parameter o Test conditions Vi L_lrn;gs Max Uni+
Vecepy | Power down supply voltage o 2 v
. . 2.2V £ Veerrp) 2.2
v | t S,
’jg s | Chip select input S. 5P o 2V £ Veerpp) £ 2.2V VeePp) v
Voe=3V, Arr~Ais=Voc or OV N/NZ-L 500
12¢(PD) Power down supply current S, SP2Vec-0. 2V, Other inputs 80 uA
s0.2V or 2Vee-0. 2y N/NZ-H (ote Ty
Note 7. icC(PD) = 18(uA) in case of Ta=25C
* Wnen B is at 22V(VIH min) and supply voltags is at any level between 4.5V and 2.4V, supply current is defined as ICCA4.
TIMING REQUIREMENTS (Ta =0~70C, unless otherwise noted)
. .. Limits
Symbol Parametel Test dit i
Lirm 0 r r est conditions Mn Tvo Max Unit
tsuPD) Power down setup time 0 ns
trec(PD) Power down recovery time 5 ms
POWER DOWN CHARACTERISTICS
vee i
4.5V 45V
‘t_s:i(-"_[)) trec(PD)
- 2.2V
3. &P

5. 8Pz vce - 0.2v
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