DESCRIPTION

The M5M5278D is a family of 32768-word by 8-bit static RAMSs,
fabricated with the high-performance CMOS silicon-gate MOS
process and designed for high-speed application.These devices
operate on a single S5V supply, and are directly TTL compatible.
They include a power-down feature as weil.

FEATURES
® Fast access time MSMS5278DP,J-12 ,-12L «-raeveervnrees 12ns{max)
M5M5278DP,J,FP,VP-15,-15L -~ 15ns(max)
M5M5278DP J,FP,VP-20,-20L ------ 20ns(max)
eolow power diSSipﬂﬁOﬂ ACHiVE  oerrrerrrerme e 375mW(typ)
Stand-by(-12,-15,-20) «--eeveee 5 mW(typ)

Stand-by(-12L.,-15L,-20L) - S0uW(typ)
®Power down by S
@ Single 5V power supply
@ Fully static operation
®Requires neither external clock nor refreshing
@ All inputs and outputs are directly TTL compatible
® Easy memory expansion by chip-select (S) input
@ Output enable(OE) prevents data contention in the /O bus
® Al address inputs are changeable with each other

APPLICATION
High-speed memory system

FUNCTION

A write operation is executed during the S low, and W low overlap
time. In this period, address signals must be stable. When W is
low, the DQ terminals is maintained in the high impedance state.

In a read operation, after setting W to high, S to low, and OE to
low, if the address signals are stable, the data is available at the
DQ terminals.

When S is high, the chip is in the non-selectable state, disabling
both reading and writing. In this case the output is in the floating
(high-impedance ) state, useful for OR- ties with other devices.

Setting OF at a high level,the output stage is in a high-impedance
state, and the data bus contention problem in the write cycle is
eliminated.

Signal S controls the power-down feature. When S goes high,
power dissipation is reduced extremely. The access time from S is
equivalent to the address access lime.
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PIN CONFIGURATION (TOP VIEW)
As [1] > 28] Vco(5v)
A [ W WRITE CONTROL
As [3] 126} Ag
Az [4] z 25l A7 | AppRess
ADDRESS J A1 [5] ] 4] As | INPUTS
INPUTSY ‘é é Ao
A |7 > BE QUTPUT
a2 5] % [ Aw Avoressieur
An [9] & 2] §  CHIP SELECT
T b 0 INPUT
DQi1 [17] 8] DQr
DATAINEUTS b (] Das (BATANEUTS
DQa [13] 18] DQs
(OV)GND [14] DQs
Outline 28P4Y(P)
28P0J(J)
28P2W-C(FP)
OE % % Eﬂ A10
Ao [23] 20l 5
As 24 13} DQs
A7 [25 18] DQ7
As [z8] %DQG
W = 18] DQs
(5V)Vec 28 '] DQs
As [} M5M5278DVP 1 GND(OV)
Aas [2] 13 DQ3
As (3] 12 DQ2
A2 [4] 1) DQn
A1 [5] 3] Ag
At4 [8] [9] A1e
A3 [7] - (8] Ar2
Outline 28P2C-A

MODE SELECTION
S W OF Mode Data input /output lcc
H X X Non selection High-impedance Stand-by
L L X Write Din Active
L H L Read Dout Active
H H High-impedance Active
HVIH  LVIL X:ViH or VIL
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M5M5278DFP, VP-15,-20,-15L,-20L
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ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Conditions Ratings Unit
Vvee Supply voltage ~3.5*%~7 \'
Vi Input voltage With respect to GND —3.5+~7 1"
Vo Qutput voltage —3.5%~7 \%
Pd Maximum power dissipation 1 w
Topr Operating temperature 0~70 C
Tsigibias) | Storage temperature (bias) -10 ~ 85 C
Tsig Storage temperature - 65 ~ 150 c
* Pulse width & 10ns, In case of DC: ~ 0.5V
DC ELECTRICAL CHARACTERISTICS ( Ta=0~70C, Vcc=5VE10%, unless otherwise noted )
Limits
Symbol it i
ym Parameter Test conditions i Typ Max Unit
VIH High - level input voltage 2.2 Vee+0.3 \
ViL Low - level input voltage —-0.5# 0.8 \
VoH High - level output voltage lon = — 4mA 2.4 Vv
VoL Low - level output voltage loL = BmA 0.4 v
I Input current Vit = 0~Vce 2 HA
lloz | Off-state output current VI = ViH , Vo= 0~Vce 10 HA
AC(12ns cycle) 160
| _— + from V. Vi{) = ViL AC{15ns cycle) 150 A
cer upply current from Vce OQutput open | AC(20ns cycle) 140 m
[o]6] 75 85
AC(12ns cycle) 60
AC(15ns cycle) 50
A
lecz Stand-by current Vi) = Vi AC(20ns cycle) 40 m.
Other Vi 2Vik or = ViL 30
Vis) = Vec - 0.2V | .12 -15,-20 1 10 mA
lccs Stand-by current Other Vi 0.2V
or Vi ZVce-0.2v | -12L-15L,-20L 10 | 100 pA
Note 1. Current fiow into an IC is positive, out is negative.
*— 3.0V in case of AC (Pulse width510ns)
CAPACITANCE
" Limits )
Symboi Parameter Test conditions Min Typ Max Unit
C Input capacitance Vi = GND,VI =25mVrms, f=1MHz 5% pF
Co Qutput capacitance Vo = GND,Vo=25mVrms, f=1MHz 7+ pF
* C1,CO are periodically sampled and are not 100% tested.
AC ELECTRICAL CHARACTERISTICS ( Ta=0~707C, Vcc=5V1:10%, unless otherwise noted )
(1) MEASUREMENT CONDITIONS vce vce
Input pulse leveis = ViH = 3.0V, ViL= 0V 1800 4800
Input fise and fall Me ««reoverermsesmmsssicimstinae 3ns
. DQ DQ
input timing reference levels - ViH = 1.5V, ViL= 1.5V 30pF 5pF
L 2550 (Including 2550 (Including
Output timing reference levels =~ VOH = 1.5V,VoL =1.5V scope and JIG} scope and JIG)
OUtPUL108AS ++++wsmrerrerrrcerrssnsar st Fig1,Fig2
Fig.1 Output load Fig.2 Output load for ten, tdis
MITSUBISHI
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(2) READ CYCLE

. Limits
Symbol Parameter M5M5278D-12,-12L | M5M5278D-15,-15L [ MSM5278D-20,-20L Unit
Min Max Min Max Min Max
CR Read cycle time 12 15 20 ns
ta(a) Address access time ) 12 15 20 ns
ta(s) Chip select access time 12 15 20 ns
1a(OE) Qutput enable access time 8 8 10 ns
tvia) Data valid time after address change 3 3 3 ns
ten(s) Output enable time after S low 3 3 3 s
tgis(S) Output disable time after S high 0 6 0 7 0 8 ns
ten(OE) Output enable time after OE low 0 0 0 s
tais(OE) Output disable time after OE high 0 6 0 7 0 8 ns
tpu Power-up time after chip selection 0 0 0 ns
tPD Power-down time after chip deselection 12 15 20 ns
{3) TIMING DIAGRAMS FOR READ CYCLE
Read cycle 1 <W=H, 8=L>
tcr
VIH
Ao ~ A4 )( \<
ViL j
ta(a)
tvia) tvia
DG Vor
PREVIOUS DATA VALID UNKNOW DATA VALID
(Dout) v
oL
Read cycle 2 <W=H> (Note 2)
ViH iCR R
- \ /
s \ /
Vie
fas) N Ws®) 1 Note 3)
Vo {Note 3) ¢ te"@—'{ ! Hi-Z
(%Q ) { UNKNOWN X DATA VALID }
out, Vou N i
ten
Lo B e
lcc 50% 50%
|[oo7]

Note 2. Address valid prior to or coincident with § transition low.
3. Transition is measured £500mV from steady state voltage with specified loading in Figure2.

Read cycle 3 <WzH, S=L > (Note 4)

tcn N
__ ViH [
Ot ViL \ ]

tai
taloE) N dis(OE) » (Note 3)
ten{OE)
DQ VoH {Note 3)
( UNKNOWN DATA VALID
Dout) VoL

Note 4. Address and S valid prior to OF transition low by (fa(A} - 1a(OE)), (ta(S)-ta(OE)).
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(4) WRITE CYCLE
Limits
Symbol Parameter MEM5278D-12,-121. | MSM5278D-15,-15L | MSM5278D-20,-20L Unit
Min Max Min Max Min Max
tew Write cycle time 12 15 20 ns
tsuis) Chip select setup time 10 12 15 ns
tsu(ay Address setup time 1 (W CONTROL) 0 0 0 ns
tsufa)2 Address setup time 2 (S CONTROL) 0 0 0 ns
tww) Write puise width 10 12 15 ns
trecw) Write recovery time 0 0 0 ns
tsu(D) Data setup time 6 7 8 ns
th(o) Data hold time 0 0 0 ns
tdis(W) Qutput disable time after W low 0 6 0 7 0 8 ns
tenw) Output enable time after W high 0 0 0 ns
tsuAWH) | Address to W high 10 12 15 ns
ten(OE) Output enable time after OE low 0 0 o ns
tais(OE) Quiput disable time after OE high 0 6 0 7 0 8 ns
{5) TIMING DIAGRAMS FOR WRITE CYCLE
Write cycle 1 (W control mode )
tcw
Ao~A1e Vi )( ><
ViL
tsu(S)
Vi
ViH \
OE
viL t sulA-WH) \
tsu(A) | twow) trec(w)
— ViH
w L
ViL
I tsuld) <+ » th(D)
pQ Vin
) DATA STABLE
(Din) Vi
{Note 3)
tdis(w) ¥ t an(OFE)
tdis(OE)
> ten(w) (Note 3)
DQ VOH 7/ ot il ol N, ) PP LII ST IS,
(Dow) VOL AN NN NN NN NN NN NN Y Hi-Z  OOOnSSOSOOUONNSARANNNNNNNN
Note 5. Hatching indicates the state is don't care.
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Write cycle 2 (S control mode)

Ao~A14

4]}

£

DQ
(Din)

(Dout)

tow
ViH > < >
Vi <
" tsu(S)
ViH
Y )
Vi
tsu(a)2 trec(W)

%% %% X2
AAAAAA KRR 20 2 WSIARRRS

I tsu(D) N tho) >

Vi
DATA STABLE
ViL
(Note 3) [¢—L=ntS Lais) (Note 3)
VoH x, Hi-Z
Vo

(Note B)

Note 6. When the falling edge of W is simultaneous or prior to the falling edge of 5, the output is maintained in the high impedance.
7. ten,ldis are periodically sampled and are not 100% tested.

POWER DOWN CHARACTERISTICS ( Ta = 0~70°C, Vcc=5V+10%, unless otherwise noted )

Symbol Test conditi Limits onit
Y| Parameter est conditions Vi Ty Max n
VcC(PD) Power down supply voltage 2 Vv
Vi) Chip select input voltage. Vis) & Voo - 0.2V Vee-0.2 \
tsu(PD) Power down setup time VI Vee - 0.2V or 0 ns
. OV S VIisS02v A2 |12
trec(PD) Power down recovery time -15L 15 ns
-20L 20
IcorD) Power down supply current Vee = 3.0V 50 pA
Note 8. Thisis only M5M5278DP,J,FP,VP -12L,-15L -20L.
TIMING WAVEFORM FOR POWER DOWN
Vee
4.5V 4.5V
tsu(PD) trec(PD)
2.4V 2.4v
= S zVec~ 0.2V
S
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