MITSUBISHI LSis (SRAM MODULE)

stncran 1M X 18 1 BM BIT

Max.
Type name A;::s Load memory Ol‘&lw:n: xdlijm?;sni‘c;ns Da'tza gs:eet
(ns)
MH1IM18AN-85L 85
MH1M18AN-10L 100
MH1M18AN-12L 120
MHiIM18AN-15L 150
118.11 X 42.45 x 8.6
MH1M18AN-85H 85
MH1M18AN-10H 100
MH1M18AN-12H 120
MH1M18AN-15H "0 | vems1008AFP x 16 + a0
MHTM18ANZ-85L gs | MOMOIOOIx2
MH1M18ANZ-10L 100
MH1M18ANZ-12L 120
1 MH1IM18ANZ-15L 150
107.95 x 43.53 X 8.6
MH1M18ANZ-85H 85
MH1M18ANZ-10H 100
MH1M18ANZ-12H 120
MH1M18ANZ-15H 150
COMMON DATA 4/9
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MITSUBISHILSIs (SRAM MODULE)

MH1M18AN-85L,-10L,-12L,-15L,-85H,-10H,-12H,-15H/
MH1M18ANZ-85L,-10L,-12L,-15L,-85H,-10H,-12H,-15H

18874368-BIT (1048576-WORD BY 18-BIT) CMOS STATIC RAM

DESCRIPTION
Thae MHTM18AN/ANZ are 18874368bit CMOS static RAM
organized as 4194304 word by 18-bit. {t consists of sixteen
industry standard 128K x 8 static RAMs and two industry
standard 1M x 1 static RAMs and two decoders.

It is mounted a SOP package and a SOJ package on a
80-pin single in-line package and 76-pir zig-zag in-line

peckage.
FEATURES
) chess Power supply current
Type name time Active Stand-by
(max) (max) (max)
MHTM1BAN-85L
| wiH1M18ANZ-85L 85ns
WMHTMT8AN-TOL
MH]MIBANZ-10L 100ns 1000uA
MHTMT8AN-12L (Vec=3.0V)
| 41M18ANZ-12L 120ns
MHATMI8AN-T6L
MHIMIBANZ-15L 180ns 508mA
MHTM18AN-85H 85
| \H1M1BANZ-B5H ns
MHTMTBAN-TOH
| 4iH1M18ANZ-10H 100ns 360uA
WMHTMTBAN-12H (Vee=3.0V)
| MHIM1BANZ-12H 120ns
MITMTBAN-15H
MH1M18ANZ-15H 150ns

® Single + 5V power supply
® No clocks, no refresh
® Smple memory expansion by 3

@ MHIMIBAN -oeveerrmnierse ~Gold plating contact
MHIMIBANZ -ooovoeeeimememsasees Soider dipping lead
APPLICATION

Small capacity memory units
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MITSUBISHI LSIs (SRAM MODULE)

(1048576-WORD BY 18-BIT) CMOS STATIC RAM

18874368-BIT

MH1M18AN
MH1M18ANZ

PIN CONFIGURATION (TOP VIEW) (Both side)
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NC: NO CONNECTION

Qutline 76NS (MH1M1B8ANZ)
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MH1M18AN
MH1M18ANZ

MITSUBISHI LSIs (SRAM MODULE)

18874368-BIT
(1048576-WORD BY 18-BIT) CMOS STATIC RAM

FUNCTION

The operation mode of the MHIM18AN/ANZ are determined
by 4 combination of the device control inputs Sn. SPn, W and
OF. Each mode is summarized in the function table.

A write cycle is executed whenever the low level W
ovarlaps with the low level Sn, SPn. The address must be
set up before the write cycle and must be stable during the
ertire cycle. The data is latched into a cell on the trailing
eoga of W, 3n or SPn whichever occurs first, requiring the
set-up and hold time relative to these edge to be maintained.

When setting Sn at a high level or 3Pn 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 Sn and SPn. The power supply current
is reduced as low as the stand-by current which is specified
as lccs or lccs, enabling battery back-up operation during
power failure or power-down operation in the non-selected
mode.

FUNCTION TABLE
The outpu.t enable input UE directly controls the OU‘(DL‘Jt W W IoE Viode oa =
stage. Setting the OF at a high level, the output stage is in H X_| X | Non-selection | Highimpedance | Stand-by
a high-impedance state, and the data bus contention problem L L Tx Write D Active
in the write cycle is eliminated. L H|L Read Dout Active
A read cycle is executed by setting W at a high level and L H|H High-impedance Active
OF at a low level while 3n and SPn are in an active state. n=01
BLOCK DIAGRAM
DATA 1/0 GND
P A, N vee /—/% MPo
DQr DQ2 DQ3 DQ4 0Qs DQs DQ7 DQs N
r _
! C
~ . LTS ‘
: | il
a3 { i ¥ | S i i 1 ‘
& 1003A|bsusloosA|kmoosAkmooaK| Pﬂmooulbamowkwmwrwbmoﬁl weus1001 | |
Ot < &t EEEERERE N E! EEEISEEEEEREENEE I
G | 1 1 | )| | |
A2 5%
Al — L
1 1 ’“ SeLer
A6 p R — I_— INPYJ
CHéP ' [
SELECT .
eyt 0 ——— DECODER
ADDRESS ) A7 )
INPUTS ™ A18(_ - Wb
e WAITE
SELECT &1 DECODER , f%?‘”
INPUT
i T
QUTPUT _ _[ L___
E,NABLED-E (
INPUT r
¥RITE
CONTROL w 5P
INPUT ! ) Il [ I I [ 1 CHIP
T e e i i
fasmoosuﬁmmowlfmsmouﬂamocﬂ @mounmswoullmmooalfmmoos»\ MSH51001
1 1 T ., 1 i 1 ¥
L N i ) OO
DQs DQio DQ11 DQ2 DQ13 DQ14a DA1s DAls N~
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CaTA 1/0 k
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MITSUBISHI LSis (SRAM MODULE)

MH1M18AN 18874368-BIT
MH1M18ANZ (1048576-WORD BY 18-BIT) CMOS STATIC RAM

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Conditions Ratings Unit
Vee Supply voltage . -0.3~7 N
Vi Input voltage . With respect to GND - 0.3* ~Vce \'
Vo Qutput voltage - 0~Vce v
Fa Power_dissipation - T.=25C 34 W
Topr Operating temperature 0~70 T
Tstg Storage temperature — 40~125 T

* - 3.0V incase of AC (Pulse width < 50ns)

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

" Limits -
Symbol Parameter Test conditions Min Tvp Max Unit
ViH High-level input voltage s 2.2 Veet0.3 \
ViL Low-level input voltage o -03* 0.8 v
| VoH High-level output voltage . lon = — TmA 2.4 \
VoL Low-level output voltage o loL = 2mA 0.4 v
| i Input leakage current o Vi=0~Vce +18 A
| ¢ Output current in off-state . S, 8P = Vi1, Viyo = O~Vce +10 wA
S, SP £ 0.2V other inputs Mi
cc Active supply current (AC. MOS level) S 0.2V or zVee - 0.2V cylcr:,Ie 498 mA
Output-open (duty 100 %)
S, 5P =V Mi
ccz Active supply current (AC. T7L level) other inputs = Vin or ViL cylgle 508 mA
Qutput-open (duty 100 %)
5, SP2Vee-0.2V other inputs | N/NZ-L 1800
i cc3 Stand by current <02V or 2V 0.2V N/NZH 36 520 WA
S, 3P = Vi
cca Stand by current other inputs 2 Vii or < Vi 108 mA
x - 3.0V incase of AC (Pulse width S 50ns)
CAPACITANCE (Ta=0~70%C, Vce =5Y + 10%, unless otherwise noted)
a - Limits
bel [ ter Test dit i
Symbe aramete est conditions Vi Tvo | Max Unit
] Input capacitance - Vi = GND, Vi=25mVrms, f= 1MHz 140 cF
o Qutput capacitance Vo = GND, Vo = 25mVrms, f= 1MHZ 85 oF

Note 1. Direction for current flowing into an IC is positive (no mark).
2. Typical value is VcCc =5V, Ta=25C.

-6/9-

MITSUBISHI
3-116 ELECTRIC



MITSUBISHI LSIs {SRAM MODUI_E)

MHiIM18AN 18874368-BIT
MH1M18ANZ (1048576-WORD BY 18-BIT) CMOS STATIC RAM

AC ELECTRICAL CHARACTERISTICS (Ta=0~70°%C, Vcc =5+ 10%, unless otherwise noted)
(1) MEASUREMENT CONDITIONS

Input pulse levels ViH = 3.0V, ViL =0V vee
Input rise and fall time-or-eeveee- 5ns 8@
Reference levelg -« omeemenenes Vou = VoL = 1.5V ’
Transition :s measured + 500mV from steady oa
state voltage.(for ten, tdis) 9%0Q CLI i
Output loads:-wrreeeeererreenannes CL = 100pF (-10L,-12L,-15L,-10H,-12H,-15H) (S'Lf,'ﬁg"‘::,d J|G)
CL= 30pF (-85L,-85H)
CL= 5pF (for ten, tdis) Fig. 1 Output load
(2) READ CYCLE
Limits
N MHIM18AN/NZ [ MHIM18AN/NZ | MHTM18AN/NZ | MHIM1BAN/NZ .
Symbol Parameter 851, -85H 0L, -10H 2L 12H 15L, -15H Unit
o Min Max Min Max Min Max Min Max
R Read cycle time . 85 100 120 150 ns
ta(a) Address access time 85 100 120 150 ns
ta(s) Chip_select access time L 85 100 120 150 ns
ta(SP) Chip select access time 85 100 120 150 ns
ta(0E) Output enable access time o 50 60 65 75 ns
tais(S) QOutput disable time after S hign 40 45 50 55 ns
teists?) | Output disable time after SP high 40 45 50 55 ns
tais(0E) Output disable time after OF high |40 45 50 55 ns
ter(s) Qutput enable time after S low 10 10 10 10 ns
[ terise) Output enable time after SP low 10 10 10 10 ns
ter(oE) Output enable time after OF iow 5 5 5 5 ns |
tula) Data valid time after address 10 10 10 10 ns
(3) WRITE CYCLE
Limits
. MHIM18AN/NZ | MHIM18AN/NZ | MHIM18AN/NZ | MHT1M18A .
Symbol Parameter 851, -85H 104, -10H 2L, -12H/ -1&8-1 an: " uni
Min Max Min Max Min Max Min Max
tow Write cycle time o 85 100 120 150 ns
tw(w) Write pulse width o 55 65 75 85 ns
taulA) Address set up time 0 0 0 0 ns
Lo AT %dc:‘ri:shs set up time with respect to 65 75 85 100 ns
tau(s) Chip_select set up time 80 90 100 115 ns
tsu(SP) Chip select set up time 80 90 100 115 ns
tau(D) Data set up time - 30 35 40 45 ns
thiL:) Data hold time 0 0 0 0 ns
trec(w) Write recovery time . 0 0 0 0 ns |
talis(W) QOutput disable time from W low 25 30 35 40 ns
teis(oE) | Output disable time from OF high 25 30 35 40 ns
tentw) Output enable time from W high 5 5 5 5 ns
tan(OE) Qutput enable time from OF low 5 5 5 5 ns
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MH1M18AN
MH1M18ANZ

MITSUBISHI LSIs (SRAM MODULE)

18874368-BIT
(1048576-WORD BY 18-BIT) CMOS STATIC RAM

{4) TIMING DIAGRAMS
Read cycle

tcR ,
Lo~Ag )‘
ta(A) tv(a)
ta(s)
- ’oo.ozo,o,o‘o,o.o SRR RIS
5.5 Qe IBEE e SRS oo DT
tdis(S)
tencQE> tis(SP)
CE A / (Note 3)
ten(S)
ten(SP) tdis(OE)
Q1 ~DQis
(Dout) \
W= "H"ievel
Write cycle (W control mode)
tow
Ad~A19 )‘ )(
tsu(s)
. tsu(SP)
NN PN NN A AR R AR AN
= A T
’ Do te 0202000262020 %S00 e 0%
tau(A-WH)
0= J( \
tsu(a) tw(W) | trec(w)
T
" ./
tsu(D) thD) |
1 ~DQis DATA IN \[
(Din) STABLE | /
tdis(w) ten(OE)
1
tdis(OE) I tentw)

01 ~D01e} LIMLVAARAMMAAA MMMV [T
ouy S/ T AV VAA VANV ANV
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MH1M18AN

MH1M18ANZ

Ss CSTAV VLU )

18874368-BI1
(1048576-WORD BY 13-BIT} CMOS STATIC RAM

Write cycle (5, SP control mode)

tow
Ao~ Arg )( )(
tsuiA) tsu(S,5P) trec(w)
g. \ﬁ \\ //
(Note 5)
o RABBEEIK B 0 R RAIILEIKN IR
2% w
w SRR (Note 4) SERRHXK SRR
tsu(D) th(D)

) o o~
D2: ~DQie DATA IN STABLE
Oin)

Note 3. Hatching indicates the state is don't care.
4. Writing is executed in overlap of 5, SP and W low.
5. 1f W goes low simultaneously with or prior to 3, 3P the output rerains 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%C, unless otherwise noted)

Svmbol Parameter Test conditions - Limits Unit
| Min Typ Max
| vocroy | Power down supply voltage 2 \4
) . . 2.2V = VcoPp) 2.2 \'
A 3 lect t S,
_Vi 559 Chip select input S, SP 2V s Veeeoy = 2.2V Vo) \'Z
Vee=3V, Air~Aig=Vee or OV, N/NZ-L 1000
iCePD) Power down supply current 5, SF2Vee-0.2V, other inputs ) uA
0.2V or 2Vec-0.2v N/NZ-H (Note 7)
Note 7. 1CC(PD) = 36(1A) in case of Ta=25C
* Wnen S is at 2.2V(VIH min) and supply voltage is at any level between 4.5V and 2.4V, supply current is defined as Icca.
TIMING REQUIREMENTS (Ta = 0~70C, unless otherwise noted)
- " Limits
Symbol Paramete Test dit - i
Sy r o st conditions Min Tvp Moax Uni-
| te(PD) Power down setup time 0 ns
trec(PD) Power down recovery time 5 ms
POWER DOWN CHARACTERISTICS
Vee
1 4.5V 4.5V
tsu(PD) trec(PD
22v
5, 5P

8. 8Pz vee - 0.2v
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