M5M51008P,FP-70,-85,-10,-12,-70L,-85L, |
WN" -10L,-12L,-70LL,-85LL-10LL,-12LL

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

MITSUBISHI (MEMORY/ASIC)

DESCRIPTION

The M5M51008P, FP are 1,048,576-bit CMOS static RAM
organized as 131,072 word by 8-bit which are fabricated
using high-perfarmance triple polysilicon CMOS technology.
The use of resistive load NMOS cells and CMOS periphery
result in a high density and fow power static RAM. They
are ideal for the memory systems which require simple
interface. The stand-by current is low enough for a 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 ume Active Stand-by
fmax} {max) {max}
M5M51008P, FP-70 70ns
M5M51008P, FP-85 85ns 2mA
M3M51008P, FP-10 100ns
M5M51008P, FP-12 120ns
M5M51008FP, FP-TOL 70ns 1002 A
M5M51008P, FP-85L 85ns 30mA (Voo =5.5V)
M5M51008P, FP-10L 100ns (1MHz) 50¢A
M5M51008P, FP-12L 120ns (Veg =3.0V)
M5M31008P, FP-70LL 70ns 20pA
M5MS51008P, FP-85L L 85ns (Vee=5.5V)
M5M51008P, FP-10LL 100ns 10uA
M5M51008P, FP-12LL 120ns (Vee=3.0V)

® Single +5V power supply

® Easy memory expansion and power down by S, S;
® Data hold on + 2V power supply

® OE prevents data contention in the /0 bus

® | ow stand-by current 1.0xA (TYP)

PIN CONFIGURATION (TOP VIEW)

NG 1] [32)  Vee(sv)
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NC: NO CONNECTION

Outline 32P4 (P)

32P2M (FP)
PACKAGE
MSMS1008P . .............. 32 pin 600 mi! DIP
MBMSBE1008FP ... ........... 32 pin 525 mil SOP
{small outline package)
APPLICATION

Small capacity memory units.
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FUNCTION

The operation mode of the MbM51008P, FP are deter-
mined by a combination of the device control inputs S;,
S,. W and OE. Each mode is summarized in the function
table.

A write cycle is executed whenever the low level W over-
laps with the low level S; 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, §; 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 S; and S;. The power supply
current is reduced as low as the stand-by current which is
specified as lges or lgcs, and the meory data can be heid
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 level, S1|S2| W |OE Mode DO lce
the output stage is in a high-impedance state, and the data X ] L | X | X | Nonseection | Highiimpedance [ Stand-by
bus contention problem in the write cycle is eliminated. HI x| x| x| Nonselection ! High-impedance Stand-by
_A read cycle is executtﬁ by setting W at a high level and Llmlolx Write o Active
O_E at a low level while S; and S, are in an active state Th T n L — Do pw
8, =L,S,; = H). __ ,
When setting S; at a high level or S, at a low level, the L{H{H|H High-impedance | Active
ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Conditions Ratings Units
Vee Supply voitage —0.3~7 Y
v input voltage With respect to GND —0.3%vee+0.3 Y
Vo Output voltage 0~Vee A
Pd Power dissipation Ta=25C 700 mw
Topr QOperating temperature D~70 C
Tstg Storage temparature —§5~150 ‘C
*-L3/0V incase of AC {Pulse width =50ns)
DC ELECTRICAL CHARACTERISTICS (Ta=0~70"C, Vco =5V £10%, unless otherwise noted)
Limits .
Symbol Parameter Test conditions Min Tvp Yo, Units
Vi High-level input voltage 2.2 Voe+0.3 v
ViL Low-level input voltage —0.3» 0.8 v
' lgn=—1mA 2.4
VoH High-level output vo!tage Ton=—0.1mA Voo-05 v
VoL Low-level output voltage loL=2mA 0.4 \
M Input leakage currant Vi=0~Vecec +1 uA
S1=V iy or Sz=V|_or DE=Viy ’ 1 uA
lo Output leakage current :
Viyo=0~Vgp -1 A
§1=0.2V, Sz =2Vge-0.2v] Min 50 90
fces Active supply current {AC, MOS level) other inputs =0.2V orzVgg |2 mA
— 0.2V Qutput-ooen 1MHz 25 30
{duty 100%)
Sy=Vi, Se=ViH y\lfigle 80 100
lgee Active supply current {AC, TTL level) other inputs =V or Vy_ mA
Output-open {duty 100%)} 1MHz 30 a0 |
S;=0.2V or 51 =2Voc— P.FP 2 mA
lces Stand by current 0.2v, S; & Vgg—0.2Vv P.FP-L 100 uh
other inputs =0~ V¢g P.FP-LL 1.0 zh
lcce Stand by current ftlh: \i/r::u:)sr:Dz j\\;(;; 3 mA
* —3.0V incase of AC [Pulse width <50ns)
CAPACITANCE (Ta=0~70C, Voc=5V +£10%, unless otherwise nated)
Limits
Symbol Parameter Test conditions - Units
Min Typ Max
C) Input capacitance Vy=GND, V,=25mVrms, f=1MHz 6 pF
Co QOutput capacitance Vo=GND, Vo=25mVrms, f=1MHz 8 pF

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

2: Typical value is Vg = 5V, Ty = 25°C.




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

AC ELECTRICAL CHARACTER|STICS {Ta=0~70°C, Vog=5V 1093, unless otherwise noted )

(1) MEASUREMENT CONDITIONS » e
Input pulse . . . . . . et Vi =24V, V, =06V Hoke
Input rise and fall time ... 5ns DQ
Referenceleve .. ....... Vo =VgL = 1.5V 9902 oL
Transition is measured £500mV from steady Including
‘ state voltage. (for tgy, tqis) (Scope and JIG
Outputloads . ......... Fig. 1, C_ = 100pF (P, FP-85, -10, -12, -85L, -10L,
-124, -85LL, -10LL, -12LL} Fig. 1 Output load
C. = 30pF (P, FP-70, -70L., -70LL}
CL = 5pF (for tnn:tdis,
(2} READ CYCLE
M5M51008P, FP
Symbo! Parameter -70, -70L, -70L L |-85, -85L, -85LL|-10, -10L, -10LL(-12, -12L, -12LL Units
Min Max Min Max Min Max Min Max
len ‘| Read cycle time 10 85 100 120 ns
taca Address access time 10 85 100 120 ns
tagsn Chip select 1 access time 70 85 100 120 ns
ta(sy Chip select 2 access time 70 85 100 120 ns
ta(oE) Output enable access time 35 a5 50 60 ns
tdiscsn Output disable time after §; high 25 30 35 40 ns
tdis(s2) Output disable time after Sy low 25 30 35 40 ns
tdis¢og) | Output disable time after OF high 25 30 s _ 40 ns
ten(s1) Qutput enable time after 5, low 5 5 5 5 ‘ ns
ten(sz) Qutput enable time after S; high 5 5 5 5 ns
ten(og) | Output enable time after OE low 5 5 5 | 5 ns
tva Data valid time after address 10 10 10 10 ns
(3) WRITE CYCLE
M5M51008FP, FP
Symbol Parameter =70, -70L, -70LL (-85 -85L, -85LL |-10, -10L, -10LL(-12, -12L, -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
tsua) Address set up time 0 ¢ ' 0 0 ns
tsu(A-wH) | Address set up time with respect to W high 65 75 -85 100 ns
tsu(sn Chip select 1 set up time 65 75 85 100 ns
tsu(szy .| Chipselect 2 set up time 65 75 85 100 ns
tsu(o) Data set up time 30 35 40 45 ns
thm Data hold time 0 0 0 0 ns
trecw) Write recovery time 1] 0 a 0 ns
tdis(w) Output disable time from W low 25 30 15 40 ns
ldiscog) | Output disable time from DE high 25 30 35 40 ns
len(w) Output enable time from W high 5 5 ' 5 5 ns
ten (oE) Output enable time from OE low 5 5 5 5 ns
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(4) TIMING DIAGRAMS

SATTELATALALEALEAAAARARAAAAAARRRAR
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Write cycle {S, control mode)

0 Tow

Ag—Aqs

X

o
o oy

Sz

AYAVAY
{Nate 3) {Note 3)

tsu(a) . tsu(s,) trac(w)

S

{Note B)
_ ’V’.’V vvvv vvvv VY VT
R e
Lsup)y tho)
D%;?O" DATA IN STABLE
Write cycle (S, control mode) , Low |
Apg~Aqg * X
s, / \L
tsuta) tsu(s, trec(w)
St NV \ A Y
{Note 5)
- ’.V. ‘H' v vvvvv \/
w (ot s A0 e TARKNANAKXON
tsu(D) thep)
>1 )
DQ(I‘DTH?QE 4 DATA IN STABLE

Note 3:
“4: Writing is executed while S, high overlaps S, and W low.

Hatching indicates the 5tate is ‘don’t care’.

When the falling edge of W is simultaneously or prior to the falling edge of 5, or rising edge of S, the outputs are
maintained in the high impedance state. .
Don‘t apply inverted phase signal externally when DQ pin is output mode.
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POWER DOWN CHARACTERISTICS

ELECTRICAL CHARACTERISTICS (Ta=0-—70°C, unless otherwise noted)

. Limits
Symbol Parameter Test conditions Unit
Min Typ Max
Voo (po)y Power down supply voltage 2 v
= 2.2V = Vge(po) 2.2
ViS5 Chip select input 5, v
2V EVeo(pp)S2.2V Veeo(Pp)
4.5V =Veo(PD) 0.8
VI(S;) Chip select input S, - v
Ve (ro)<4.5V 0.2
Vee=3V S;=0.2V or P.FP 2 mA
loc(PD) Power down supply current S12Voc—0.2V, P.FP-L 50 uA
S2&Vgpe—0.2V P,FP-LL 10note 7] uA
Note 7:lgg (PD) =1pA in caseof Ta=25T
TIMING REQUIREMENTS (Ta=0~70'C. unless otherwise noted)
- . Limits
Symbol Parameter Test conditions Unit
Min Typ Max
tsu (pp) | Power down set up time 0 ns
trec (PD) Power down recovery time 5 ms
POWER DOWN CHARACTERISTICS
S, control mode
Voo
a5y a.sv
tsu(PD) lrec(PD)
1 2.2v 2.2v
5i=2Vee—0.2V
S, control mode
Vee
4 5V 4.5y
tsu(pD) trec (PD)
Vin
Sz
0.2v 0.2v

Sz=0.2v



