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DESCRIPTION
Pl Tl P
This is consists nine industry 1M x Tbit static RAMs in IN CONFIGURATION (TOP VIEW) (Single side)
TSOP.
) - . Azl 1 L 44{A2
The mounting of TSOP on a dual inline package provides M 43| A1
any application where high densities and large quantities of Asl 3 42| A0
memory are required, As| 4 41| A19
A7| 5 40| A18
As| 8 39{A17
FEATURES sl 7 ag!l ate
@ Fast access time MHIMQQSSP-25 sreeeeeerennne 25ns(max) A0| 8 37| A1
MH1MO9SSP-35 - 35ns(max) :” 13 ﬁ :'3
12 14
MH1MQOGSSP-45 - 45ns(max) veel11 24| vss
® Low power dissipation Active -+::-eeemmmmremeee 3600mW (typ) wliz 3313
Stand-by «reesererereeenninns 45mW(typ) Vss[13 32| vee
. . Q1|14 31D
® Single +5V(:r 1.0 %) supply operation az{1s 30! b2
® 44-pins Dualinine package oal1e 29{D3
® Power down by 3 Qal17 28{Da
® Fully static operation Qs}18 271Ds
. . X Qs}19 26| Ds
® Requires neither eztemnal clock nor refreshing a7l20 251 D7
® All inputs and outputs are directly TTL compatible Qs|21 24|Ds
® Easy memory ezpansion by 3 ar|22 23|DP
® Solder corting lead Outline 44N1A

APPLICATION
High-speed memory systems
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MH1M09SSP

MITSUBISHI LSIs (SRAM MODULE)

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

FUNCTION
A write operation is executed during the 5 low and W low
overlap time. In this period, address signals must be stable.
When W is low the Q terminal is maintained in the high
impedance state, so it is possible to connect D and Q
terminal directly.

In a read operation, after seting W to high, and S to low
if the address signals are stable, the data is available at Q

When 5 is high, the chip is the non-selectable state,
disabling both reading and writing. In this case, the output
is in the floating (high-impedance) state, useful for OR:-tie
with other devices.

Signal S controls the power-down features. When S gose
high, power dissipation is reduced extermely. The access time
from S is squivalent to the address access time.

terminal.

FUNCTION TABLE
S w Mode D Q lcc
H X Non-selection High-impedance | High-impedance Stand-by
L L Write Din High-impedance Active
L H Read High-impedance Dout Active

Note. H: VIH, L: VIL, X : Don't care

BLOCK DIAGRAM

DATA 1/0

D3 Q4 D4 Qs Ds Qs Ds Qv D7 Qs Ds QP

AiiAsARRAARARNARNAI

MSM MBEM MSM MSM MSM MBM M5M MSM MEM
51001 51001 51001 51001 51001 51001 51001 51001 51001
| T T 1 T T TT T T T T .
[ I T ] ] 1 i
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CHIP WRITE Al A3 A5 A7 A Atr A13 AI5 A17 A1
SELECT CONTROL
INPUT INPUT ADDRESS INPUTS
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MITSUBISHILSIs (SRAM MODULE)

9437184-BIT
MH1MOQ9SSP (1048576-WORD BY 9-BIT) CMOS STATIC RAM
ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Conditions Ratings Unit
Vce Supply voltage —35%~7 \%
Vi Input voltage With respect to GND —35%~7 \'
Vo Qutput voltage - 35%x~7 \2
Pd Power dissipation [5) W
Topr Operating temperature 0~70 C
Tstg Storage tempatue - 40~100 T
* Pulse width S 20ns, in case if DC: — 0.5V
DC ELECTRICAL CHARACTERISTICS (Ta=0~70%C, Voc =5V + 10%, unless otherwise noted)
. Limits )
Symbol Parameter Test Conditions Min Tvo | Max Unit
ViH High-leve! input voltage 22 Veot0. 3 \
Vi Low-evel input voltage -05% 0.8 \
VoH High-evel output voltage loH = — 4mA 24 v
VoL Low-level output voltage lo. = 8mA 0.4 \'
] Input current Vi=0~Vce 18 wA
{loz | Off-state output current Viid) = ViH, Vo = 0~Vee 10 MA
VIg®) = ViL AC(Min cycle) 1260
lecs Supply current from Vce Output open oC 540 575 mA
_ AC(Min cycle) 360
lecz Stand-by current Vi®)y = ViH oC 270 mA
Vi®y 2 Vec— 0.2V, other
lcca Stand-by current VIS 02V or Vis Vee—0.2V 9 80 mA
*— 3.0V in case of AC {pulse width < 20ns)
CAPACITANCE (Ta=0~70%C, Vec =5V £ 10%, Vss =0V, unless otherwise noted)
" Limits ,
Symbol Parameter Test conditions Min | Tyo | Max Unit
Ci Input capacitance Vi=GND, Vi= 25mVrms, f=1MHz 55 pF
Co Output capacitance Vo = GND, Vo= 25mVrms, f = 1MHz 15 pF
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MITSUBISHI LSIs (SRAM MODULE)

9437184-BIT
MH1MQ9SSP (1048576-WORD BY 9-BIT) CMOS STATIC RAM

AC ELECTRICAL CHARACTERISTICS (Ta=0~70T, Vcc =5V £ 10%, unless otherwise noted)

Vee vee
MEASUREMENT CONDITIONS 480Q 480Q
InDUt DUISe leve|s ................................ VIH = 3\/. VIL - Ov Q Q
Input rise and fa" time ............................................. 3ns 255 Q 3\007:&0‘\9 2559 ﬁ\pc';uding
Input timing reference levels -o-w+- ViH =24V, ViL=0.6V (jgpe and) (3?(?:‘” and)
QOutput timing reference levels: - Vor = 2.0V, VoL = 0.8V
Fig. 1 Output load Fig. 2 Output load for ten, tdis
OUtput loads: e srsrersesssmsessmsminsimsissnsna s Fig. 1, Fig. 2
READ CYCLE
Limits
Symbol Parameter MHIMO9SSP-25 | MHIMO9SSP-35 | MHIMO9SSP-45 Unit
Min Max Min Max Min Max
‘ tCR Read cycle time 25 35 45 ns
ta(A) Address access time 25 35 45 ns
ta(s) Chip select access time 25 35 45 ns
tv(a) Data valid time after address 5 5 5 ns
ten(s) Chip selection to output active 5 5 5 ns
tais(S) Qutput disable time from $ high 0 15 0 20 0 20 ns
tru Power-up time after chip selection 0 0 0 ns
tPD Power-down time after chip selection 25 35 45 ns
WRITE CYCLE
Limits
Symbol Parameter MHIMOQSSP-25 | MHIMO9SSP-35 | MHIMOGSSP-45 Unit
Min Max Min Max Min Max
| tow Write cycle time 25 35 45 ns
tsu(S) Chip select setup time 20 30 35 ns
} tsu(a)i | Address setup time (W) 0 0 0 ns
| tsua2 | Address setup time (S) 0 0 0 ns
tw(wW) Write pulse width 20 30 35 ns
! troc(W) Write recovery time 3 3 3 ns
tsu(D) Data setup time 15 15 20 ns
th(D) Data hold time 0 0 0 ns
tdis(W) Output disable time from W 0 10 0 15 0 15 ns
ten(W) Qutput enable time from W 0 0 0 ns
teu(A-WH)| Address to W high 20 30 35 ns
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MITSUBISHI LSIs (SRAM MODULE)

9437184-BIT
MH1MO9SSP (1048576-WORD BY 9-BIT) CMOS STATIC RAM
TIMING DIAGRAMS FOR READ CYCLE
Read cycle 1
tcr
VIH - N 7 p % 5
Ao~A
oA Vi~ 1xr 1xr
ta(A)
tviay tw(ay
VoH = g 2 2
Q PREVIOUS DATA VALID >< UNKNOWN >< DATA VALID }(
VoL — 7 N A
W=H
8=t

Read cycle 2 (Note 2)

5 ViH - R A
ViL - % /
ta(s) (Note 3)
" (Note 3) Hdis(s)
ten(S)
VoH — -
Q UNKNOWN DATA VALID -
VoL — S Hi-Z
tPy tPD
lecet T /
lee / 50% 50%
lccz

=
1
T

Note 2. Address valid prior to or coincident with S transition low.
3. Transition is measured +500mV from steady state voltage with specified loading in Fig. 2.
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MH1MO09SSP

MITSUBISHILSIs (SRAM MODULE)

9437184-BIT

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

TIMING DIAGRAMS FOR WRITE CYCLE
Write cycle 1 (W control)

tow
VIH - 3
Ao~Aig
[ )<t zxt
tsu(S) , trec(w)
ViH - ozo;o:o;m'":;ozo % 0:0:0:0:0;0:0:0:wzoz R R RRRRCLARRK
LXKKS XS QRKLHKRS ad0seseseleteteleletetete %0 %0 b0 % %!
S Vi - SR (Mlote 4088 B e
tsu(a-WH)
tsu(a) twiw)
— ViH— \ 4
w
ViL ~ \t 1/
tsu(D) th(D)
ViH— X‘ ’K
D DATA STABLE
Vi — K 7
(Note 3) (Note 3)
taistw) ten(w)
o Vo = AMAAARAAMA MMM AMAAMAMAARAN NN L L
Vou— LI LA Hi-Z AAHA1AEAEEEARAALASARARARARANAN
Write cycle 2 (S control)
tow
ViH— 4 X
Ao~Aig ><
L — X th
tsu(s) trec(W)
ViH ~ 3 4
5 /
ViL — K 7
tsu(a)2
twiw)
w é (Note 4)
X 2
tsu(D) th(D)
Vi — ><‘ ‘K
D DATA STABLE
ViL — X
(Note 3) [ten(s) tais(w) Mote 3)
VoH — \
Q
Vou - LY (Note )
Hi-Z

Note 4. Hatching indicates the states don't care.
5. When the faling edge of W is simultaneously or prior to the failing edge of 5, the outputs are maintained in the

high impedance.
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