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—“’M@MB@@E@,FP KP, VP RV-55LL,-55XL,

-70LL,-70XL

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

DESCRIPTION - ’

- This MB5M5256CP, FP,KP,VP,RV is a 262144-bit CMOS
static RAMs organized as 32768-words by 8-bits which
is fabricated using high- performance 3 polysilicon CMOS
technology. The use of resistive load NMQOS cells and CMOS
periphery result in @ high-density and low-power static RAM.

. Stand-by current i1s small enough for battery back-up

applicaton. It is ideal for the memory systems which require
simple interface.

Especially the MBMB2BECVP, RV are packaged in a 28-pin
thin small outline package. Two types of devices are available,

- MSMB5256CVP ( normal  lead - bend type package) and

M5M5S256CRY (reverse lead bend type package). Using both
type of devices, it becomes very easy to design a printed
‘gircuit board.

FEATURES
_ ) Power supply current
Type name Aocss 5™ [ active | Stand-by
(max) (max)
MSM5256CP, FP, KP, VP, RV-55LL 55ns 20 A
MSN5256CP, FP, KP, VP, RV-TOLL | 7Ons (Vec =5.5V)
60mA :
: Vee=5. 5V
NSMS2S6CP. FP,KP, VP, RV-55KL | 56ns ¢ ) (Vc§=“5'?‘5v)
NSK5256CP, FP, KP, VP, RV-TOXL .05
5M5256C 70ns (Ve =3V, typ)

® Single + 5V power supply

® No clocks, no refresh

® Data-hold on + 2V power supply

® Directly TTL compatible : All inputs and outputs
® Three- state outputs : OR-tie capability

® Simpla memory expansion by S -

o OE prevents data contention in the 1/0 bus

¢ Common data 1/0

® Low siangi—by CUITBNt ++1o0r 1 reerisnireenineennee 0,05 1 A (typ)

® Package
M5M52560P... ....................... 28 pin 600 mil DiP
MSMSZSBCKP.“.........ZB Dln 300 mil DIP
MBMB2BB6CFP 1s«cveeeve --- 28 pin 450 mil SOP

MBMB25BCVP, RV -+ +sesevevrseeee- 28pin 8'x 13.4mm? TSOP

APPLICATION
Small capacity memory units

PIN CONFIGURATION (TOP VIEW)
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MITSUBISHI LSIs

M5M5256CP,FP,KP,VP,RV-55LL,-55XL,-70LL,-70XL

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

FUNCTION
The operation mode of the MSM5256CP, FP, KP, VP, RV is
determined by a combination of the device control inputs
5. W and OE. Each mode is summariezed in the function table.
A write cycle is. executed whenever the low lavel W
overlaps with the low level 5. The address must be set-up
before the write cycle and must be stable during the entire
cycle. Tha data is latched into a cell on the trailing edge
of W, 5, whichever occurs first, requiring the set-up and hold
time relative to these edge to be maintained. The output
enable OF directly controls the output stage. Setting the OE
at a high tevel, the output stage is in a high-impedance state,
and the data bus contention problem in the write cycle is
eliminated.

A read cycle is executed by setting W at a high level and
OF at a low level while 3 are in an active state.

When setting S at a high level, the chip is 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, allowing OR-tie with other chips and
memory expansion by 5. The powsr supply current is reduced
as low as the stand-by current which is specified as lcca
or lcca, and the memory data can be held +2V powsr supply,
enabling battery back-up operation during power failure or
power-down operation in the non-selected mode.

FUNCTION TABLE
S [WIDE| Mods DQ “lce
H [ X | X |[Non selection| High-impedance | Stand-by )
LiL|X Write Din Active
L|H]|L Read Dout Active
LIH|H High- impedance Active
BLOCK DIAGRAM
- _ - _ _ - -
( A8 @5 1 [ 1 [ 1) D1y
A13Q26) - o o 12 D2
A1a(T) 2 & i i 13003
A12(2) £r 8 327;?2 g?RD g 2 15)DQ4 | DATA
A7 0 Ezl.u.L__. rof - =t 2 | rINPUTS/
W o (512 ROWS x « 15 6)DQs OUTPUTS
As (4) g8 = | . | 512 coLumns) 9 £ 7)0qs
As (5) 2] 2| g 2 8)DQ7
As (B) @ °
: a3 () 9)DQs )
ADDRESS ; T ' — 5T
INPUTS ; ¥ R !
A2 (8) e [ [~
A1 (9) Zc ZE o
AD @ = 28 Zu
~1aE28 =u 1
Al0€1) §:) Sw <3
o a l:(m
A1 @)—-0 IJ CLOCK a
As (29) < | GENERATOR
t o _‘J 1
WRITE CONTROL INPUT W @7) -D ‘ @8 vee(sv)
CHIP SELECT INPUT 3 @ @ GND (OV)
OUTPUT ENABLE
. _INPUTGE €2 _ sl - - - - .
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| . MITSUBISHI LSts
M5M5256CP,FP,KP,VP,RV-55LL,-565XL.,-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 Vv
Yo Output voltage 0~Veo \i
Pd Power dissipation Ta=25C 700 mw
Topr Operating temperature - 0~70 C
Tstg -Storage temperature - 65~150 c
* —3.0V in case of AC(Pulse width;SOhs) '
DC ELECTRICAL CHARACTERISTICS (Ta = 0~70%C, Vcc = 5V * 10 %, unless otherwise noted)
: X . Limits .
Symbol Parameter ‘ Test conditions Min Tyo | Mox Unit
VIH High-level input voltage : 2.2 - |Veet0. 3 \'
ViL Low-level input voltage : ) : -0.3% 0.8 \
VoHi High-level output voltage 1 loH=— TmA . 2.4 v
VoHz High-level output voltage 2 lon ="— 0.1mA Voe-0.5 v
Voo : | Low-level output voltage loL = 2mA ) X \'4
il Input leakage current : VL= 0~Vce : 1 +1 uA
S=VmH or ‘ '
lo Output leakage current OF = Vin, Vijo = O~Vee *1 M A
. . : S=s02v v
oot Active supply current Other inputs < 0,2V 56ns 35 55 mA
(AC,MOS level) : o or 2 Voo — 0.2V :
. - - { Output open Min.cycle 70ns | -30 50
ot ' ‘ =vi 5 '
lccz ;E\Ac’gv_el_TsLup'pIy !_)current Other inputs = ViH or ViL 55ns 40 60 mA
. g eve Qutput open Min.cycle 70ns 35 55
_ §zVec- 02V, -LL 20 HA
lccs Stand-by supply current Other inputs = O~Vce -~y o & A
lcca Stand-by supply current S = Vi, Other inputs = O~Vee 3 mA
% = 3.0V in case of AC(Pulse width 30ns) :
CAPACITANCE (Ta = 0~70%C, Vcc =5V = 10 %, unless otherwise noted)
: . . Limits .
Symbol Parameter Test conditions ) v Tvo | Max Unit
Ci Input capacitance {Ta =25%C) Vi=GND, Vi = 26mVrms, f = IMHz . 6 pF
Co | Output capacitance {Ta=25TC) . | Vo=0ND, Vo = 25mVrms, f = 1MHz 8 pF

Note 1. Direction for current flowing into IC is indicated as DDSItIVe (no mark)
2. Typical value is Vcc=5V,Ta=25C,
" 3. CLCo are periodically sampled and are not 100% tested.
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MITSUBISHI LSIs
M5M5256CP,FP,KP,VP,RV-55LL,-55XL,-70LL,-70XL

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

AC ELECTRICAL CHARACTERISTICS (Ta = 0~70°C, Voc = 5V * 10%, unless otherwise noted)

(1) MEASUREMENT CONDITONS ' Vee
Input pulse lavel::«--reerenn ViH = 2.4V, VL= 086V
Input rise and fall time -+creeeerienne Bng : 1.8k Q
. Reference Ievel .............................. VOH = VOL = 15\/ . DO
Transition is- measured * 500mV from steady 990 Q
state voltage.(for ten, tdis) {Including
Output loags:-- swreseemeesriimernnn Fig.1. CL = 50pF ’ ’ scope and JIG)

CL= B5pF(for ten, tdis) Fi.1 Outpdt load

(2) READ CYCLE

Limits
Symbol : Parametar - MEMBE256C-55L.L | MBM5256C- 70LL Unit
. MBMB256C-B5XL | M5M5256C- TOXL
Min | Typ | Max | Min | Tvp | Max
tCR Read cycle time - 55 70 ns
ta(A) Address access time ) 70 ns
ta(S) Chip select access time 55 70 | ns
ta(OE) Qutput enable access time 30 35 ns
) tais(s)y | Output disable time after 3 high 20 25 ns
taistoe) | Output disable time after OE high 20 25 ns
ten(s) Output enable time-after S low 5 5 ns
ten(0E) - | Output enable time after OF low 5 5 ns
tv(A) Data valid time after address ) 10 10 ns
(3) WRITE CYCLE
o Limits
Symbol Parameter MBMB5256C-55LL | MBM52568C-70LL Unit
MBMbBE256C-55XL | MBMS2568C- 70XL
: Min | Typ | Max | Min | Typ | Max
tew Write cycle time ) 55 70 ns
tw (W) Write pulse width ‘ | 45 1 55 . ns
tsu(A) Address set up -time ' : 0 . 0 ns
tsu(a-wh)| Address set up time with respect to W high -1 50 65 ns
tsu(8) Chip select set up time 50 65 ns
tsu(DJ Data set up time . . ‘ 25 30 ns.
th(D) Data hold time 0 0 : ns
trec(w) | Write recovery time ) 0 0 ns
tdis¢w) | Output disable time after W low 20 25 ns
tais(oe) | Output disable time after OE high 20 25 ns
ten (W) Output enable time after W high 5 5 ns
ten¢0E) | Output enable time after OF low ‘ 5 5 ns

B L249825 00274809 ubL?
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MITSUBISHI LSIs

M5M5256CP,FP,KP,VP,RV-55LL,-55XL.,-70LL,-70XL

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

(4) TIMING DIAGRAMS

Read Cycle
tcr
Ao~A1a o >< )(
' . tata) ‘ tv(a)
ta(s)
' C RSP HX XXX I K I I XXX
5 R / BRI DR
tatoE) | - tdis (8)
...V.....V NANANANIN oA V."V.'.'.V. .
OF 5555 (Note AYLELKK %Q\ , Note 4)
ten (O) - tolis (OE)
ten(s)
DQ1~DQe
(Dout)
W= “Hlevel
Write cycle (W control mbde)
) ) tow A
Ao~Atrs >< ><
tsu(S)
X X X XXX K IO KKK K KKK
3 %(N ’o‘ "te" "4) ; \ m Ssssnsss (Note 4)SLILEICI0IS
. tsu (A-WH)
e // \
tsu(A) tw (W) trec(w)
w | N /
: tsu(D) th(D)
DQ1~DQs DATA IN
(Din) tdis (W) STABLE o 08>
tdis (OE) ten (W)
DQ1~DAsL L MANMAMAAAMAMAMAAN L L
Qout) - 7// /1L T \\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\
i ,
B L249825 0027810 189 WH
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MITSUBISHI LSIs

M5M5256CP,FP,KP,VP,RV-55LL,-55XL,-70LL,-70XL

Write cycle (S control mode)

Ao~Als

g

DQ1 ~DQs
(Din)

I Lcou94825 0027811 015 WE
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262144-BIT(32768-WORD BY 8-BIT)CMOS STATIC RAM

tcw
tsu(a) tsu(s) trec(w)

{Note 7) tww)

y (XXX
: lolelelelelelelele el
0009040000060
(Note ) N (Note © sy
tsu(D) th{D)

DATA IN STABLE

Note 4. Hatching indicates the state is don't care.
5. Writing is executed in overap of § and W low.
6. ¥ W goes low simultaneously with or prior to 5, the output remains in the high-impedance state.

7. Don't apply inverted phase signal extemally when DQ pin is in output mode.

8. ten, tdis are periodically sampled and are not 100 % tested.
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M5M5256CP,FP,KP,VP,RV-55LL,-55XL,-70LL,-70XL

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

POWER DOWN CHARACTERISTICS

(1) ELECTRICAL CHARACTERISTICS (;I'a =0~T0%C, Vcc = 5V + 10 %, unless otherwise noted}

- Limits .
Symbol ‘ Parameter . Test conditions Min Tvp Max Unit
Vce(Pp) | Power down supply voltage 2 \'
L . 2.2V 32 Vee(pp) 2.2
Vies) Chip select input 5 2V S Vec(Pp) £ 2.2V ) Ve (PD) ‘ M
loc(pp). | Power down supply current Veo =3V “LL 10% A
PRy Other inputs = 3V XL 005 | 2°°| uA
* Ta=25%C,ICC(PD)=1TuA - :
*¥% Ta=25C,ICC(PD)=0.2 u A
{2) TIMING REQUIREMENTS (Ta = 0~70%C, Vec =5V = 10%, unless otherwise noted)
. Limits .
Symbol Parameter Tast conditions Min Tvp Max Unit
tsu(PD) Power down set up time 0 ’ ns
trec(PD) | Power down recovery time tCR ns
(3) POWER COWN CHARACTERISTICS
S control mode
Vee . .
X 45v asv -t
tsu{FD) trec (PD)
g C 2.2V 22V
' 52 Vec— 0.2V
M L2uy9825 0027412 T51 IH
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