M5M51008PFP-70,-85,-10,-12,-70L,-85L,
- «10L,-12L,-70LL,-85LL,-10LL,-12LL

1048576-BIT(131072-WORD BY 8-BIT)CMOS STATIC RAM

MITSUBISHI LSis

DESCRIPTION

The M5MS51008F, FP are 1,048,576-bit CMOS static RAM
organized as 131,072 word by 8-bit which are fabricsted
using high-performance triple polysilicon CMQS technology.
The use of resistive load NMQS cells and CMOS periphery
resuft in a high density and low power static RAM. They
are ideal for the memory systems which require simple
interface. The stand-by current is iow enough for 8 battery
back-up application. They are mounted in a standard 32
pin package and configured in an industrial “standard
128K x 8-bit pinout.

FEATURE
Access Power supply current
TYPE Hme L Acwe Stand-by
(max) (max) tmax)
M5M51008P. FP-70 I0ns
M5M510085, FP-85 85ns 2mA
M5MS510085, FP-10 100ns
MEME1008P. FP-12 120ns
M5M51008P, FP-70L. 0ns 100:A
M5M51008P. FP-85L. 85ns 30mA (Voe =5.5V)
M5M51008P, FP-10L 100ns (1MHz) 50pA
M5M51008P. FP-12L 120ns (Voo =3.0V)
M5M51008P, FP-70LL T0ns 20pA
M5M51008P, FP-85LL 85ns (Voe=5.5V)
M5M51008P, FP-10L L 100ns 104A
M5M51008P, FP-12LL 120ns {Voco=3.0V)

Single +5YV power supply

Easy memory expansion and power down by 3. S:
Data hold on + 2V power supply

OE prevents data contention in the 1/0 bus

Low stand-by current 1.0xA (TYP)

L N BN BN BN J

PIN CONFIGURATION (TOP VIEW)

3] voo(sv)

A2 $i]e Aq5 ADDRESS INPUT
An—[3] %] —S; CHIP SELECT
Az—{1] 28]~ W  write INPUT 2
ar —(3] P58] - 415 CONTROL INPUT
oones| %7 E B e
t]+— A NPUTS
NPUTS| A5 i < 28 A‘
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pa, ~ 3] 20}~ DQ7
DATA 1/0 { DOz —{14] 13]+-DQy » DATA 110
0a; —{i%} 14} +-Das
(0V)aND 17} DO,
NC: NO
Outline 32P4 (P} c cowzcnore
32P2M (FP)
PACKAGE
MEMS1G08P . . ............. 32 pin 600 mil DIP
MBMS1008FP .. ............ 32 pin 525 mil SOP
(small outline package) .
APPLICATION

Small capacity memory units.
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MSMS 1008P, FP-7°' '85, - 10, - 12, .10L, .SSL’ - 10L, - 12L

-70LL,-85LL,-10LL,-12LL

1048576-BIT(131072-WORD BY 8-BIT)CMOS STATIC RAM

FUNCTION

The operation mode of the MBM51008P, FP are deter-
mined by a combination of the device control inputs S,
S,, W and DE. Each mode is summarized in the function
table.

A write cycle is executed whenever the low level W over-
laps with the low level §; and the high 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; or S,, whichever occurs first,
requiring the set-up and hold time relative to these edge
to be maintained. The output enable input OE directly

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 expantion by §, and S;. The power supply
current is reduced as low as the stand-by current which is
specified as lcca or lccs, and the meory data can be held
at +2V power supply, enabling battery back-up operation
during power failure or power-down operation in the non-
selected mode.

FUNCTION TABLE

controls the output stage. Setting the OE at a high lavel, S1|S: | W |OE Mode ba foe
the output stage is in a high-impedance state, and the data X | L | X | X [ Nonselection | High-impedance Stand-by
bus contention problem in the write cycle is eliminated. H | x | x { x | Nonselection | High-impedance Stand-by
_A read cycle is executtﬁ by setting W at a high level and Llmle] x Write O Active
OE at a fow level while S; and S, are in an active state -
I3 LIHIH]|L Read Oout Active
(51 = L, s, = H).
When setting S; at a high level or S, at a low level, the LI|HJH|H High-impedance Active
ABSOLUTE MAXIMUM RATINGS
Symbal Parameter Conditions Ratings Units
Voo Supply voltage -0.3~7 v
V) Input voltage With respect 1o GND —0.3%vgc+0.3 v
Vo Output voltage 0~Vee v
Pd Power dissipation Ta=25C 700 mw
Topr Operating temperature 0~70 c
Tstg Storage temperature —65~150 ©
#* 3.0V incase of AC (Pulse width £60ns)
DC ELECTRICAL CHARACTERISTICS (Ta=0~70"C, Voo =5V £10%. unless otherwise noted}
Limits )
Symbol Parameter Test conditions i Tvo Vax Units
ViH High-level input voltage 2.2 Voo +0.3 \'
ViL Low-level input voltage —0.3% 0.8 v
Vou ' High-level output voltage lon=—1mA 2.4 v
o= —0.1mA Vec-0.5
VoL Low-level output voltage lgL=2mA 0.4 A
N Input leakage current Vy=0~Vgg +1 nA
lo Output leakage current S1=Vim or Sz=Vi_ or OE=Vin ! pA
Vizo=0~Vcg —1 #A
$150.2V, Sp 2Vge-0.2v| Mmn 50 90
ol ] Active supply current [AC, MOS level) other inputs & 0.2V orzVge cycle mA
-~ 0.2V Output-ooen 1MHz 25 10
{duty 100%}
Si=ViL, Sz2=Vin ,g:(lgle 80 100
loe2 Active supply current (AC, TTL level) other inputs =V or V) mA
Output-open (duty 100%) 1MHz 30 40
Sz=0.2Vor Sy Ve — P,FP 2 mA
lcos Stand by current 0.2V, Sz & Vgo—0.2V P,FP-L 100 uA
other inputs =0~ Vg P.FP-LL 1.0 uA
lcoa Stand by current i:::«;::sg :\\,/(':: 3 mA
* —3.0V incase of AC (Pulse width < bOns)
CAPAcrrANCE (Ta=0~170"C, Voc =5V £109%, unless otherwise noted)
Limits
Symbol Parameter Test conditions v Tve o Units
C Input capacitance Vi=GND, V;=25mVrms, {=1MHz 6 pF
Co Output capacitance Vog=GND, Vo=25mVrms, f=1MHz 8 pF

Note 1: Direction for current flowing into an IC is positive (no mark).

2. Typical value is Vec = 5V, Ta = 25°C.

2l Ty
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M5M51008P,FP-70,-88,-10,-12,-70L,-85L,-10L,-12L
-70LL,-85LL,-100LL,-12LL

1048576-BIT(131072-WORD BY 8-BIT) CMOS STATIC RAM

AC ELECTRICAL CHARACTERISTICS (Ta=0~70°C, Vog=5V £109, unless otherwise noted )

v
(1) MEASUREMENT CONDITIONS ;":m
inputpulse ........... Vig =24V, V, =086V
Input rise and fall time . .. 5ns Do
Reference leve ... ... ... VoH = VgL = 1.5V 9900 == G
Transition is measured $500mV from steady T nctuding
state voltage. (for ten, tye) 1 (”Om and JIG
Outputloads .......... Fig. 1, C_ = 100pF (P, FP-85, -10, -12, -85L, -10L, r
-12L, -85LL, -10LL, -12LL) Fig. 1 Output load
C. = 30pF (P, FP-70, -70L, -70LL)
CL =5pF (for tey, tajy)
(2) READ CYCLE
M5M51008P, FP
Symbol Parameter =70, -70L., -70L.L |-85, -85L., -85L.L}-10, -10L, -1OLL(-12, - 120, -12LL|  Unis
Min Max Min Max Min Max Min Max
tca Read cycle time 70 85 100 120 ns
taca) Address access time 70 85 100 120 ns
taisy Chip select 1 access time 70 85 100 120 ns
ta(sa) Chip select 2 access time 70 a5 100 120 ns
taoe) Output enable access time as 45 50 60 ns
tdis(st) Output disable time after §, high 25 30 35 40 ns
tdis(s2) Output disable time after S; low 25 30 35 40 ns
tdis(og) | Output disable time after OF high 25 0 35 40 ns
ten(st Output enable time after §; low 5 5 5 5 ns
ten(s2) Output enable time after S, high 5 5 5 5 ns
ten (og) Output enable time after OF low 5 S 5 5 ns
tvia) Data valid time after address 10 10 10 10 ns
(3) WRITE CYCLE
M5M51008P, FP
Symbol Parameter -70. -70L., -70LL |-85. -85L.. -85LL -10, -10L, -10LL|-12, - 2L, -12LL Units
Min Max Min Max Min Max Min Max
tow Write cycle time 70 85 100 120 ns
twiw) Write pulse width 55 65 75 85 ns
tsu(a) Address set up time 0 0 0 0 ns
Usu(a-wH) | Address set up time with respact to W high 65 s 85 100 ns
tsu(sn Chip select 1 set up time 65 75 85 100 ns
tsu(s2) Chip select 2 set up time 65 75 85 100 ns
tsu(p) Data set up time 30 35 40 45 ns
tho Data hold time 0 0 0 0 ns
trec(w) Write recovery time 0 0 0 0 ns
tdis(w) Output disable time from W low 25 30 35 40 ns
1dis (0g) Output disable time from OE high 25 30 35 40 ns
ten(w) Output enable time from W high 5 5 ] 5 ns
ten (0F) Output enable time from OF low 5 s 5 § ns

o s
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M5MS51008P,FP-70,-85,-10,-12,-70L,-85L,-10L,-12L
-70LL,-85LL,-10LL,-12LL

10488576-BIT(131072-WORD BY 8-BIT)CMOS STATIC RAM

(4) TIMING DIAGRAMS
Read cycle

X X
ta ——} tviw
X XXX XOT O
= oy a0
a(sn dis(s2)
_ v,V v.v‘v'v‘v.v.v’v'v.v‘v Vavvy, v.v. La (0E) I3
TN AL
Len (0E) tdis(sn
13 {Note 3) {Note 3}
ten(sy) tdis oy
. en(s2) / \
(Dout) \
W="H" level
Write cycle (W control mode)
Lew
0~ A6 /
tsu(s2)
IV YT ey
= BOBRANAR e KRR
| tsu(sy
LAAAAANAAANNNAANANANANANNNNANNNNNNNNNS
s oy B R KRR
1 TAVAVAVAVATATAY \YATATATAYATATATATA AAAAA TAVAYAYAYA'
tsu(a-WH)
o J/ \\
tsu () Tww) trec(w)
- \ 7
\
L lsum th(o
0Q,~0Qy Jr DATA IN
(Din) tavs ) STABLE ton <o,
tais (0E) ten(w
D0:~005 A11 1111 1L L LAV AR LAAMAMARAAN AV ) JIIIITirIrniasissiisninin
woun 7777777177777 (LLAARARTARTRARRARRARRRRRANARY
o T
ELECTRIC 2—23
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MSM51008P,FP-70,-85,-10,-12,-70L,-85L,-10L,-12L
-70LL,-8SLL,-10LL,-12LL

1048576-BIT(131072-WORD BY 8-BIT)CMOS STATIC RAM

Write cycle (5, control mode)

\ tow
Ag~Aig k )‘L
Sz {Note 3) .Am '.“ ’
tsuea) 4. tsu(sy trec(w)
5 /
{Note &)
V \V\VVV V VAV \/
w ’"MMQA OO0 woenr AR et XXXXXXXXORERY
taumy th(o)
Dczl‘);‘l))m DATA IN STABLE

Write cycle (S, control mode)

tow

Ag~Ag ‘)
Sz 4, ﬂ\
tsua) tsu(sy trec(w)
£ (Note 3} AN
YYYY A\ A cte 3
{Note 5)
¥ ‘\7\(}15/3) \ {Note 4) (Notw
tsu(p) th(p)
DO(E’T"?O' DATA IN STABLE

Note 3

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

4: Writing is executed while $, high overlaps 5] and W low.

§: When the falling edge of W is simultansously or prior to the falling edge ot 5, or rising edge of S,, the cutputs are
maintained in the high impedance state.

6 Don't apply inverted phase signal externally when DQ pin is output mode.

2—24
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MSMS 1008P, FP‘7°, '85, - 10, - 12, '7°L, -85L, - 1°L' - 12L
-70LL,-85LL,-10LL,-12LL

1048576-BIT(131072-WORD BY 8-BIT)CMOS STATIC RAM

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

» Limits
Symbol Parameter Test conditions Unit
Min Typ Max
Vee(Po)y Power down supply voltage 2 v
2.2V aVee(Po) 2.2
VIS Chip select input §; v
2VaVeeo(pp)=2.2V Vee(pPo)y
4.5V 2 Vge(Po) 0.8
Vi(ssy) Chip select input Sy v
Vee (p0)< 4.5V 0.2
Vee=3V $;50.2V or P.FP 2 mA
lcc(pp) Power down supply current 3—12 Vec—0.2V, P, FP-L 50 uh
Sz&Vec—0.2V P, FP-LL Wnote 7| uA
Note 7:lge (PD) =1pA in caseof Ta=25TC
TIMING REQUIREMENTS (Ta=0~70°C. unless otherwise noted}
Limits
Symbol Parameter Test conditions Unit
Min Typ Max
tsu (PO) Power down set up time 0 ns
trec (pp) | Power down recovery time 5 ms

POWER DOWN CHARACTERISTICS
§, control mode

Vee

su(PD) trec(PD)

S z.2v 2.2v
Si2vee—0.2v

S, control mode

Vce
4.5V 4.5v

Lsu(PD) trec (PO)

Vir

Sz

$;s0.2V




