MITSUBISHI LSIs

M5M5255CP,FP,KP-55LL,-55XL,
-70LL,-70XL

262144-BIT (32768-WORD BY 8-BIT) CMOS STATIC RAM

DESCRIPTION
This MSM5255CP,FPKP is a 262144-bit CMOS static RAMS PIN CONFIGURATION (TOP VIEW)
organized as 32768-words by B-bits which is fabricated using
high-performance 3 polysilicon CMOS technology. The use of (Ate [1] 8 Vee
resistive load NMOS cells and CMOS periphery result In a > = WRITE CONTROL
high-density and low-power static RAM. M5M5255CP,FP,KP A [2] ZIW  NPUT
provides two chip select input(51,S2). Stand-by current is small A7 5] 28 A13
enough for battery back-up application. it is ideal for the memory As [4] 5 As ADDRESS
systems which require simple interface. At’ﬂ;ﬁ?? As 5] 24 Ao [ INPUTS
As [€] 23] A1t
FEATURES A [T = sz ﬁ‘bgs TSEI.ECT
®
acosss time|—C*e" supply current A2 [g] 21 Ao ADDRESS INPUT
Type name (max) | Actve | Stand-by A 5] 2 5 CHIP SELECT
(max) {max) Ao [ig] [19] DQe
M5M5255CP,FP KP-§5LL | 55ns 20 uA paTA [ DQr [[] 18 DQ7| 0
M5M5255CP,FP,KP-70LL 70ns (Veem5.5V) INPUTTS/ DQz [i3] [17] DQe > INPUTSY
60mA SuA DQ3 [i3] [e] pQe | CUTPUTS
M5M5255CP,FP KP-55XL | 55ns  [(Vee=5.5V)| (vceas sy) GND i 18 DQu
- 70 0.05 uA
M5M5255CP,FP,KP-70XL ns (Vcc-a\lI‘,Typ) Outline 28P4(P)
28P2W-C(FP)
®Single +5V power supply 28P4Y(KF)
@No clocks, no refresh
o Data-hold on +2V power supply
@Directly TTL compatible: All inputs and outputs
@ Three-state outputs: OR-tie capability
®Simple memory expansion by 51, Sz
®Common data /O
® Low Stand-by CUM@nt: -« woewersiersnenns 0.05uA (Vec=3V. typ)
® Package
MBEME25ECP wooereevererrrsmsemsisisiniiinines 28 pin 600 mil DIP
MSM5255CFP - < 28 pin 450 mil SOP
MBMS255CKP e ssessesnsecesse 28 pin 300 mil DIP
APPLICATION
Small capacity memory units
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MITSUBISHI LSls
M5M5255CP,FP,KP-55LL,-55XL,

-70LL,-70XL

262144-BIT (32768-WORD BY 8-BIT) CMOS STATIC RAM

FUNCTION

The operation mode of the M5M5255CP,KP,FP is determined by a
combination of the device control inputs 51,52 and W. Each mode
is summariezed in the function table.

A write cycle is executed whenever the low level W overlaps with
the low level 51 and the high level S2. 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, S1 or Sz,
whichever occurs first, requiring the set-up and hold time relative to
these edge to be maintained.

A read cycle is executed by setting W at a high levet while 51 and
S2 are in an active state (S1="L", S2="H").

FUNCTION TABLE

When setting 31 at a high lavel or Sz at a low level, the chipls in a
non-selectable mode in which both reading and writing are
disabled. In this mode, the output stage is in a high-impedance
state, aliowing OR-tie with other chips and memoty expansion by
1 and Sz2. The power supply current Is reduced as low as the
stand-by current which is specified as Icca or Icc4, and the memory
data can be held +2V power supply,enabling battery back-up
operation during power failure or power-down operation in the
non-selected mode.

51 (S| W Mode DQ icc
H | X | X [ Non selection High-impedance | Stand-by
L | L [ X | Non selection High-impedance | Stand-by
L JH[L Write DIN Active
L |H|H Read Dout Active
BLOCK DIAGRAM
(As (29 001\
Ass (o) 32768 WORD « « DQ2
A (1) 5 ] w }
" a o X 8BITS L:L w DQs
o merE IR IR 3| f3 oo L8lh
A7 (3L B g " 5 DQs | QUTPUTS
A ()—{x B § (512 ROWS 2; % DQs
As (&) 2 X512 COLUMNS) & DQr
As (8) DQs)
ADDRESS | As (7) [
INPUTS $ e —
Az 8 [ H
v Qg e A2
Ao (o—{ 0 29 Z—
0 D 38 it
Ata (24 o5 §w ’53
] a CLOCK <¥ e
Aun (@8 "| GENERATOR S
=) :
Ao (24 T
WRITE CONTROL
iNeUT W &) —er ) s
CHIP SELECT .
INPUT 31 @r (9 vy
CHIP SELECT 2
iNpUT S2 - . . ) .
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MITSUBISHI LSls
M5M5255CP,FP,KP-55LL,-55XL,

-70LL,-70XL
262144-BIT (32768-WORD BY 8-BIT) CMOS STATIC RAM

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter

Conditions Ratings Unit
Vee Supply voltage -0.3~7 v
Vi Input voltage With respect to GND =0.3*~Vee+0.3 v
Vo Output voitage 0~Vee v
Pg Power dissipation Ta=25C 700 mw
Tope Operating temperature 0~70 c
Teng Storage temperature - 65~150 T
* 3.0V in case of AC (Pulse widths30ns)
DC ELECTRICAL CHARACTERISTICS (Ta=0~70C, Vcca5V110%, unless otherwise noted.)
Limits
Symbol Parameter Test conditions Min | Typ | Wax Unit
Vi High-level input voltage 2.2 Vee+0.3V Vv
ViL Low-level Input voltage —0.3* 0.8 Vv
: loH=—1mA 24
High- |
Von igh-level output voltage IOH=—0.1MA vec~0.6V v
VoL Low-leve! output voitage loL=2mA 0.4 v
h Input leakage current Vi=0~Vce +1 pA
lo Output leakage current B1=ViH or S2=ViL. Vio=0~Vcc +1 uA
5150.2V. S2&Vcc—0.2
55ns
Actlve supply current Other inputs 50.2V » % mA
et (AC,MOS levet) orzVec—0.2V
Outputopen Min.cycle 70ns 50
TB1=ViL or S2=ViH 55ns 60
Active supply current
lec2 (AC.TTL level) Other inputs=ViH or ViL mA
Cutputopen  Min.cycle 70ns 35 55
1) S250.2v,
Other inputs=0~Vcc L 20 HA
lccs Stand-by supply current 2) BiaVee-0.2v,
Sa2&Vcec—0.2V, XL 0.1 5 uA
Cther inputs=0~Vcc
i 1) S2=ViL, 2).Bt=VIH, S2=VH
lcca Stand-by supply current Other Inputs=0~Vce 3 mA
*-3.0V in case of AC (Puise width 30ns)
CAPACITANCE (Ta=0~70C, Vcc=5V10%, unless otherwise noted.)
S Parameter Test condl Limits
ymbol ost tions i Typ Max Unit
Ci Input capacitance (Ta=25C) Vi=GND, Vi=25mVrms, fu1MHz 8 pF
Co Output capacitance (Ta=25C) Vo=GND,Vo=25mVrms, f=1MHz 8 pF

Note1: Direction for current flowing into IC is indicated as positive. (no mark)

2: Typical value is Veca5V,Ta=25T.

3: C1,C0 are periodically sampled and are not 100% tested.
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MITSUBISHI LSis

M5M5255CP,FP,KP-55LL,-55XL,

-70LL,-70XL

262144-BIT (32768-WORD BY 8-BIT) CMOS STATIC RAM

AC ELECTRICAL CHARACTERISTICS (Ta=0~70C, Vcc=5V110%, unless otherwise noted. )

(1) MEASUREMENT CONDITIONS
Input pulse level e ViH = 2.4V, VL = 0.8V

Input rise and fall time

....5m
VOH = VoL = 1.5V

Transition Is measured +500mV from
steady state voltage. ( for ten, tdis )
Oumut lOAMS --ererrerreseenessnnniieninne F|°.1' CL= 50pF

CL = 5pF (for ten, tdis}

vee

1.8k

9300 Ce
Including
scope and JIG

Fig.1 Output load

(2) READ CYCLE
Limits
Symbol Parameter MEMS255C-S5LL MsMs2ssC-70l | unit
Min Max Min Max
fcR Read cycle time 55 70 ns
ta(A) Address access time 55 70 ns
ta(s1) Chip serect 1 access time 55 70 ns
1a(52) Chip serect 2 access time 55 70 ns
toie(S1) Output disable time after 51 high 20 25 ns
1dis(S2) Quitput disable time after S2 low 20 25 ns
ton(S1) Output enable time after 51 low 5 5 ns
ton(S2) Output enable time after S2 high 5 5 ns
VA Data valid time after address change 10 10 ns
{3) WRITE CYCLE
Limits
Symbol Parameter M5M5255€-_.’;5=_’IS(L|: mMsessc-_%liLL, Unit
Min Max Min Max
fcw Wirite cycle time 55 70 ns
(W) Write pulse width 45 55 ns
tsu(A) Address set up time 0 0 ns
tswawH) | Address set up time with respect to W high 50 85 ns
tsu(s1) Chip select 1 set up time 50 65 ns
tau(S2) Chip select 2 set up time 50 65 ns
tsu(D) Data set up time 25 30 ns
(D) Data hold time 0 0 ns
Yrec{W) Write recovery time [ 0 ns
tdis(W) Output disable time after W low 20 25 ns
fen(w) Qutput enable time after W _high 5 5 ns
MITSUBISHI
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MITSUBISHI LSls
M5M5255CP,FP,KP-55LL,-55XL,

-70LL,-70XL

262144-BIT (32768-WORD BY 8-BIT) CMOS STATIC RAM

(4) TIMING DIAGRAMS
Read cycle

tcR

Yy

X

TS) )
OO P OO P P O0QP P PP PP TP PP
REBEREE BBEBBER
00000000000000 o164
St &HERHRS 0555 j
tdis (81)
ta (82)
M AAAANN
S2 o’o‘o’o‘o‘o‘oo‘o ol )
S25Q5LREGRIRHK, i 1 5 1 KRLRALHA
ten (81)
ton (82) tdis (82)
DQ1~8
(Dout)

W="H" level

Write cycle (W control)

tcw

»
Ao~14
L e SAAARIKASANAARA XA . AA AN ARRRANXHKAANXIRARANXANNRRRAR AKX )
5 X ’0:0:0:00:0‘ X% :.:‘:‘:‘:.:’:‘:‘W‘:’:.:‘:‘:’:.:’:.:‘:.
’A‘A’A‘A‘A’A‘A‘A AT A Vi A’A‘A‘A’A’A A’A“‘. A‘A‘A’A‘A’A’A CCNCNINEN A‘A‘A’A‘A‘A A‘A‘A‘A’A‘
tsu (A-WH)
L IL A R X JC R IR K C K K CC M I X, IC 2K D I LK X )
S2 (Note 4) @’ X 0:0:0:0:0:0:0:0W0:0:0:0:0:0:0:0:0:0:0
CROCOCIROCIK 7 23 2 LIRS
oA W[ tee W)
) \\_/
©)
DQ1~8 DATA IN
(Din) STABLE A
tdis (W) ten (W)
DQi~8
(Dout)
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MITSUBISHI LSis

M5M5255CP,FP,KP-55LL,-55XL,

-70LL,-70XL
262144-BIT (32768-WORD BY 8-BIT) CMOS STATIC RAM

Write cycle (81 control)

Ao~14

&

S2

w

DQi~8
(Din)

tcw

A &

BuA) L leuis) frec(W)

000000000W00000¢N
ode%e %60t %0 % ete et tele
ovetetetedeleleded oteteteletedele!

RTINS I K 3¢ ool RILICH IR LS
PO RHKKS, Nota 4 50X KHXHI
2 O I OO X I 3¢ S DI X O I K ’.‘ ". X “ .:‘:‘:" ." X "“:.:

otelele
ORGSR WK 0a0%0% %% %Y

O O Q@ 000 09680009 0.08900
SRRIRRRIRIRR SISO
0K 50503

. R IIIIIT
ORI 1 2 A i ALK otototm.mt eele2e%e %

tsu0) | th(D)

DATA IN
STABLE

Write cycle (S2 control)

Ao~14

S2

81

DQ1~8
{Din)

tcw

o) | BuS) trecw)

R R AR XK KKK KKK K R K XK XK KR KR A KKK AKX )

00000000000:“00 REBERRL
ERSIRRIRIKR (Riote a7 LXK

ALK A A KRB

AN IR KA I R K X I K KK C K 3 K XN
IR RRXRRREIR
0N, ) SRR

SRR 2 2 x x K

29,09 9.0 .09 0 0.0 0 008 0.0 0090990 oYa's
'0:0:0:0:020:0:0:0}:0:0:Q:o:ozotozo 3000
su(D) | th(D

DATA IN
STABLE

0. 0§ 9. 0.0.0.9.9.9.9.0.0.9.9.0.0.9.9.0.9
R e s

Note 4: Hatching indicates the state is don't care.
5: Writing is executed while Sz high overlaps 51 and W low.
6: If W goes low simultaneously with or prior to B1 low or Sz high, the output remains in the high-impedance state.
7: Don't apply inverted phase signal externally when DQ pin is in output mode.
8:1en,1dis are periodically sampled and are not 100% tested.




MITSUBISHI LSls
M5M5255CP,FP,KP-55LL,-55XL,

~70LL,-70XL
262144-BIT (32768-WORD BY 8-BIT) CMOS STATIC RAM

POWER DOWN CHARACTERISTICS
(1) ELECTRICAL CHARACTERISTICS (Ta=0~70C Vcc=5V110%, uniess otherwise noted.)

Limits
Test conditions
Symbol Parameter Min | Typ | Max Unit
Vecppp) | Power down supply voltage 2 v
2.2V A Vcero) 2.2
Vi@ Chip select input 31 VS Vocrn S22V VooiFD) v
4.5V SvcePD) 0.8
Visz) Chip select input S2 Veorpo)<4.5V 0.2 v
Veea3V
Other inputs=0~3V W 10* kA
) Power down supply current 1) S230.2V or
2) 1izVee—-0.2V, -XL 0.05 | 2% HA
S2&Vee—0.2v
* Ta=25T, ICC(PD)=1 u A(max).
*+ Ta=25C, ICC(PD)=0.2 u A(max).
(2) TIMING REQUIREMENTS (Ta=0~70C,VCC=5V110%, unless otherwise noted.)
Limits
Ti i
Symbol Parameter est conditions Vin Ty Max Unit
tsu(PD) Power down set up time 0 ns
trec(PD) Power down recovery time fcR ns
(3) POWER DOWN CHARACTERISTICS
& control mode
Vee
. 4.5V
tsu (PD) 4.5v 5 trec (PD)
2.2v 2.2V
] SiaVee—-0.2v
Sz control
Vee
tsu ¢{PD) 4.5V 4.5V trec (PD)
Sz
0.2v ZO.ZV
S230.2v
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