M5M5256BP,FP,KP-70,-85,-10,-12,-15,-70L,-85L,
-10L,-12L,-15L,-70LL,-85LL,-10LL,-12LL,-15LL

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

MITSUBISHILSIs

DESCRIPTION
This M5MB5256BP, FP, KP is a 262144-bit CMOS static
RAM organized as 32768-words by 8-bits which is fabricated

PIN CONFIGURATION (TOP VIEW)

_ 1
using high-performance double polysilicon CMOS technology. ::::% © % ;V_CC (?mvl)m
The use of resistive load NMOS cells and CMOS periphery ar—[3] 28]+ A13 CONTROL INPUT
result in a high-density and low-power static RAM. It is ideal As—[4] [25]+-A8 | ADDRESS
for the memory systems which require simple interface. ADDRESS | As—[E] ; [24)+—As [ INPUTS
The stand-by current is low enough for a battery back-up |NPUT31 As—[8] a [23]+— A
application. it is mounted in a standard 28pin package and As—[T] § [22]+—0E ?ﬁéﬁ?’ ENABLE
configured in an industrial standard 32K x B-bit pinout. Az-+[8] 3 [2T]+—A10  ADDRESS INPUT
Al _.E % E]._g (I:ufl’GTSELECT
FEATURES L Ao—[10] '% [19)«+Das
Access Power supply current DATA [DQ1 +=[1] [18]+>D07| paTa
Type name time Active Stand-by (;Sigs% Dz «+[12] 17]+>0Qs > INPUTS/
(max) (max) (max) D3 «+[13] T6]«»Das| CUTPUTS
MEMS2568P, FP.KP-T0 |  70ns v ano 14 15]++ D02
M5M5256BP, FP, KP-85 85ns
M5M5256BP, FP, KP-10 100ns 2mA Qutline 28P4(P)
MEM52568P, FP, KP-12 120ns 28P2W-C(FP)
MSM52568P, FP, KP-15 150ns 28P4Y (KP)
M5M52568P, FP, KP-70L 70ns 0 @ Directly TTL compatible : All inputs and outputs
MEN52568P, FP. KP-85L |  B5ns Va0 | @ Thresstote outputs : ORtie capabil
MSM52568P, FP, KP-10L | 100ns | 70mA SO A hree-state outputs : UFe cana ity
M5M52568P, FP, KP-12L | 120ns (Voo =“3 o ® Simple memory expansion by S
M5M52568P, FP, KP-15L 150ns ’ o OF prevents data contention in the 1/0 bus
MSM52568P, FP, KP-70LL | 7Ons 20u A ® Common data /0
MSM52568P, FP, KP-85LL |  85ns (Ve = B5V) ® Package
mgmgggggg iy oo 12?)”5 100 A MBMB2BEBP -+-++vvvv s 28pin 600mil DIP
, FP, KP- ns
VeME2288P. FP. KP15LL | 150 (Vee = 3.0V) MBMB2BEBKP -+ rvvsoererseeees 28pin 300mil DIP
MSMB256BFP -+ 28pin small outline package(SOP)
® Single + 5V power supply
® No clocks, no refresh APPLICATION
® Data-hold on + 2V power supply Small capacity memory units
BLOCK DIAGRAM & - - _ _
A8 11) DQ1
A4 g & 32768 WORD x L ¥ 13) 0Q3
Al2 Zx 2 8BIT P 5 75) DQa | CATA
w o 3 @ INPUTS/
A7 (3) i 8 T’ <M= 18005 | ouTpPuTS
as (4) gzl |3 (512 ROWS x N g T Das
As (8) g ] 512 COLUMNS) z 5 (900
w
appress iweuTs 4 A4 (&) 19 bas
TAa (™
A2 0 |5 5 :—_
Ay 9 %(I zx % % -
Ao @ _E %8 S
Alo @) §5 128 ] r—
s g4 <
Al @ g a CLOCK a !
As (29) < GENERATOR
WRITE CO'}‘;SS# W &) ﬂ 28) vee (V)
CHIP SELECT INPUT S (Q20) d l ] -~ {14) GNDOV)
CUTPUT ENABLE OE @ d
INPUT _ . -
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M5M5256BP,FP,KP-70,-85,-10,-12,-15,-70L.,-85L,,
-10L,-12L,-15L,-70LL,-85LL,-10LL,-12LL,-15LL
262144-BIT (32768-WORD BY 8-BIT) CMOS STATIC RAM

FUNCTION
The operation mode of the M5MS5256BP, FP, KP is
determined by a combination of the device control inputs S,
W and OE. Each mode is summarized in the function table.
A write cycle is executed whenever the low level W
overlaps with the low 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, 3, 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 OF

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 power supply current is
reduced as low as the stand-by current which is specified
as lccs or lcca, 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.

FUNCTION TABLE

-
at a high level, the output stage is in a high-impedance state, S|WIOE Mode - .DO lec
) , B . H | X | X | Non selection | High-impedance Stand-by
ar.1d the data bus contention problem in the write cycle is CLTx Write Dim Active
eliminated. _ L[H[L Read Dout Active
A read cycle is executed by setting W at a high leve!l and LIHIRH High-impedance Active
OF at 2 low level while S are in an active state.
When setting S at a high level, the chip is in a non-
ABSOLUTE MAXIMUM RATINGS
Symbo! L Parameter Conditions Ratings Unit
Vee Supply voltage -03 ~7 \
Vi Input voltage With respect to GND -0.3 ~Vec + 0.3 \
Vo Qutput voltage 0 ~Vce Y
Pa Power dissipation Te=25C 700 mw
Topr | Operating temperature 0~70 T
Tsg Storage temperature - 65~150 c
ELECTRICAL CHARACTERISTICS (Ta=0~70°%C, Vcc =5V + 10%, unless otherwise noted)
Symbol Parameter Test conditions Min Ljrr:gs Max Unit
ViH High input voltage 2.2 Voc+0.3 \'2
ViL Low input voltage -0.3 0.8 \'
Von High output voltage lon == TmA 2.4 \'
VoL Low output voltage loL = 2mA 0.4 N4
li Input leakage current Vi =0~Vce +1 uA
lo Output leakage current S=VmH or OFE =VmH, Viyo=0~Vece +1 uA
$<0.2 W>Vcc-0.2 output open
lcet Active supply current(AC MOS level) Other inputs < 0.2 or > Vce - 0.3 30 65 mA
Min cycle
S =V, W=Vn output open
lecz Active supply current(AC TTL level) Other inputs = ViL or Vi1 35 70 mA
Min cycle
B8P, FP, KP 2 mA
leea Stand by supply current gt:a\:ci‘:\;u?s.2:0~Vc BP, FP, KP-L 100 WA
R BP, FP, KP-LL 20 WA
leca Stand by supply current S = Vi, other inputs = 0~Vce 3 mA
G Input capacitance (Ta = 25°C) Vi=GND, Vi =25mVrms, f = 1MHz 6 pF
Co QOutput capacitance (Ta = 25%C) Vo = GND, Vo = 26mVrms, f =1MHz 8 pF

Note 1. Direction for current flowing into IC is indicated as positive (no mark)

2. Typical value is VCC =5V, Ta=25T
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M5M5256BP,FP,KP-70,-85,-10,-12,-15,-70L,-85L,,
-10L,-12L,-15L,-70LL,-85LL,-10LL,-12LL,-15LL

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

SWITCHING CHARACTERISTICS (Ta=0~70%C, Vcc =5V + 10%, uniess otherwise noted)

Read cycle
Limits
MSM5256-70 M5M5256-85 M5M5256-10 NSM5256-12 MoM5256-15
Symbol Parameter MSM5256-70L | M5M5256-85L | MoM5256-10L | MSM5256-12L | MSMS256-15L Unit
M5M5256-70LL | M5M5256-85LL | MSM5256-10LL [ MSMS256-12LL | MSM5256-~15LL
Min | Max | Min | Max | Min | Max | Min | Max | Min | Max
tCR Read cycle time 70 85 100 120 150 ns
ta(A) Address access time 70 85 100 120 150 ns
ta(s) Chip select access time 70 85 100 120 150 ns
ta(0E) Output enable access time 35 45 50 60 75 ns
tdis(S) Output disable time after 5 high 30 30 35 40 45 ns
tdis(OE) Output disable time after OF high 25 30 35 40 45 ns
ten(s) Output enable time after 5 low 5 5 10 10 10 ns
ten(OE) Output enable time after OF low 5 5 10 10 10 ns
tv(A) Data valid time after address change| 20 20 20 20 20 | ns

TIMING REQUIREMENTS (Ta = 0~70%C, Vcc =5V * 10%, unless otherwise noted)

Wirite cycle
Limits

M5MS5256-70 M5M5256-85 M5M5256-10 M5M5256-12 MSM5256-15
Symbol Parameter M5MS256-70L M5M5256-85L M5M5256-10L M5M5256-12L M5M5256-15L Unit

MSM5256-70LL | MSMS256-85LL | MSM5256-10LL | MSM5256-12LL | M5SM5256-15LL

Min | Max | Min | Max | Min | Max | Min | Max | Min | Max
tew Write cycle time 70 85 100 120 150 ns
tw(W) Write pulse width 55 60 60 70 80 ns
tsu(A) Address set up time 0 0 0 0 0 ns
tsu(AwH) | Address set up time with respect to W high| 65 75 80 85 90 ns
tsu(S) Chip select set up time 65 75 80 85 90 ns
tsu(D) Data set up time 30 35 35 40 50 ns
th(D) Data hold time 0 0 0 0 0 ns
trec(w) Write recovery time 0 0 0 0 0 ns
tais(w) Output disable time after W low 25 30 35 40 45 ns
tdis(OE) Output disable time after OE high 25 30 35 40 45 ns
ten(w) Output enable time after W high 5 5 10 10 10 ns
ten(OE) Output enable time after OF low 5 5 10 10 10 ns
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M5M5256BP,FP,KP-70,-85,-10,-12,-15,-70L.,-85L,,
-10L,-12L,-15L,-70LL,-85LL,-10LL,-12LL,-15LL
262144-BIT (32768-WORD BY 8-BIT) CMOS STATIC RAM

TIMING DIAGRAM

Read cycle
tcr
Ao~A1a >< ><
ta(a)
0;"%0.'0;0;0;0?;’;0""'0'0'0'0;0‘0;0‘0‘0. t!(s) 1‘0;0;0;0;0;0'
020-0.929.9:9.9-9.0. 9.0.0.0.0.9.0 R X XK KK
S R DR L5858
ta(0E) tdia(S)
n{CE) K>< KX 0'0.0 O’Q.OQOvOOQ
T
tan(s) l_ tais(0E)
DQ:~DQs
(Dout)
W= "H" level
Write cycle (W control)
I tcw
Ao~Ata }(
tsu(s) |
5
tsu(A-wWH)
ot / \\
tsu(A) twiw) trec(w)
W N\ /
taud) thiD)
DQ1~DQs |-/ DATA IN —‘\
; \ T
(Din) tdis(w) STABLE /ten(OE)
tdis(OE) ten(w)
DQ1~DQs SUOUVVVRANAR AN LY,
(Dout) s AT MUV RVANRIRV AN NN NN
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M5M5256BP,FP,KP-70,-85,-10,-12,-15,-70L,-85L,
-10L,-12L,-15L,-70LL,-85LL,-10LL,-12LL,-15LL
262144-BIT (32768-WORD BY 8-BIT) CMOS STATIC RAM

Write cycle (S control)

tow

Ao~Ara < ><

tsu(A) » tsu(S) trac(w)

(Note 6)
o SRR KRR CICA NN
v NGl * SR
X S RO tows A mé’gw
tsu(D) th(D)

DO(E);[))OB DATA iN STABLE
Note 3 : Test condition
Input pulse levels: oo ViH = 2.4V, ViL = 0.6V vee
|nDUt rise and fa” tlme .............................................. 10”5
REFErence 1EVels < rsrereereerrerreiiinianns Vor = VoL = 1.5Y 1.8kQ

Transition is measured + 500mV from steady DQa

state voltage.(for ten, tdis) 9900
Output loads=«--rsrmreeeeees Fig. 1, CL = 100pF (BP, FP, KP-85,-10,-12,-15,-85L, -10L, -12L, Cu

-15L, -B5LL, -10LL, -12LL, -15LL) :
Including
CL = 30pF (BP, FP, KP-70, -70L, -70LL) <scope and JIG

CL = 5pF (for ten, tdis)

Note 4. Hatching indicates the state is don't care.
5. Writing is executed in overlap of 3 and W low.
6. If W goes low simultaneously with or prior to S, the output remains in the high-impedance state.
7. Don’t apply inverted phase signal externally when DQ pin is in output mode.

Fig. 1 Output ioad

POWER DOWN CHARACTERISTICS
ELECTRICAL CHARACTERISTICS (Ta=0~T70C, unless otherwise noted)

. Limits ,
Symbol Parameter Test conditions in Tvo Max Unit
Veewepy | Power down supply voltage 2 \
. . 2.2V < Veeeo) 2.2
M Chip select inout S 2V = Veereoy £ 2.2V Vee(po) _}/ ]
Vee = 3V BP,FP KP 2 mA
lccroy Power down supply current Otchcer_ inpluts=3V BP,FP,KP-L 50 WA
BP,FPKP-LL 10 * uA
*x Ta = 25°C, IcC(PD) = TuA
TIMING REQUIREMENTS (Ta = 0~70°C, unless otherwise noted)
- Limits
P t i
Symbol arameter Test conditions Min Tvo Max Unit
tsu(PD) Power down setup time 0 ns
trec(PD) Power down recovery time tCR ns
POWER DOWN CHARACTERISTICS
Veo
458V 45V
tsu(PD) trac(PD}
2.2v 2.2v
S
Sz vce-0.2v
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