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M5M51004P,J-25,-35,-45,-25L,-3%iL -4 51

1048576-BIT (262144-WORD BY 4-BIT) CMOS STATIC RAM

DESCRIPTION

The M5M51004 is a family of 262144-word by 4-bit static
RAMSs, fabricated with the high-performance CMOS silicon-
jate process and designed for high-speed apolication. These
devices operate on a single 5V supply, and are TTL
compatible. They include a power-down feature as well.

FEATURES

® Fast access time MBMB1004P,J-25,25L - 25ns(max)
MBM51004P,J-35,-35L - -+ 35ns(max)
MSM51004P,J-45,-450 - -+ 45ns(max)

® Lown power dissipation Active ---sorereeeeees o 400mW (typ)

Stand by -ororeeees e 5mW (typ)

® Fower down by S

® Single BV power supply

® Fully static operation

® Fequires neither external clock nor refresking

® Al inputs and outputs are directly TTL compatible

® Fasy memory expansion by 5

® OFE prevents data contention in the 1/0 tus

PACKAGE
MBMBSTO04P rvrvsevesseesrsrissane 28pir 400mil DIP
MBMB 1004 ++ov++-eessesseiesenes- 28pir 400mil SOJ

APPLICATION

High-speed memory systems
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M5M51004P,J-25,-35,-45,-25L,-35L.,-45L

1048576-BIT (262144-WORD BY 4-BIT) CMOS STATIC RAM

FUNCTION

A write operation is executed during the S low and W low
overtap time. In this period address signals must be stable.
When W is low, the DQ terminals are maintzined in the high
imoedance state, so it is possible to cornect D and Q
terminal directly.

Signal S controls the power-down features. When 3 goes
high, power dissipation is reduced extremely. The access time
from S is equivalent to the address access time.

In a read operation, after setting W to high, and S and FUNCTION TABLE
OF to low if the address signals are stable, the data is 5 w OE Mode DQ lec
available at DQ terminal. H X X__| Not select Hi-Z Stand by
‘when § is high, the chip is the non-selectable state, t : E r{"t; DD"‘ Act!ve
dicabling both reading and writing. In this case, the output a o 0 e HTUZ[ QZ?VE
. . . . . 1V
is ir: the floating (high-impedance) state, useful for OR-tie Noto 1V L Vi X Dot care
with other devices.
Setting the OE at a high level, the output stage is in a
high impedance state, and the data bus cortention problem
in the write cycle is eliminated.
ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Conditions Ratings Unit
Vee Supply voltage N - 35%~7 N
Vi Input voltage With respect to GND -35%~7 \
Vo Output_voltage . - 35%~7 N
Fu Power dissipation 1 w
| Tocr Operating temperature o 0~70 T
| Tetg Storage temperature o - 65~150 T
Tergibies) | Storage temperature - 10~85 °C
* Puise width < 20ns, in case of DC: ~ 0.5V
DC ELECTRICAL CHARACTERISTICS (Ta=0~70%C, Vcc =5V + 10%, unless otherwise noted)
" Limits
Symbol Paramet Test dit i
ymbo rameter - est conditions Mn Tvo Max Unit
Vi High-level input voltage o 22 Veet0.3 \%
Vi Low-level input voltage o -05% 0.8 \
Vo High-level output voltage L lon = — 4mA 2.4 Y
VoL Low-level output voltage - loL = 8mA 0.4 v
i Input current Vi=0~Vce 2 uA
| loz Off-state output current L Viis)y = Vin, Vo = 0~Vce 10 HA
3 Visy= ViL AC (Min cycle) 140 mA
ji Supply current from Vcc o Output open oC 50 75 A
AC (Min cycle) 40 mA
Iczz Stand by current Vies) = VIH
I . oC 30 mA
Vigyz Vec = 02V |.25,.35 45 1 10 mA
Ic:3 Stand by current Other Vi< 0.2V or
Vi 2 Vee - 0.2V -25L, -35L, -45L 10 100 uA
% Pulse width < 20ns, in case of DC: ~ 0.5V
CAPACITANCE (Ta =0~70°C, Vcc =5V + 10%, unless otherwise noted)
" Limits
Symbol Paramete Test dit i
Y r , o est conditions Min Tvo Max Unit
C Input capacitance o Vi= GND, Vi=25mVrms, f =1MHz 6 pF
Co Input output capacitance Viyo= GND, Viyo=25mVrms, f=1MHz 6 pF

Note 1. Current flowing into an IC is positive, out is negative.
* Ci, CO are periodically sampled and are not 100 % tested.
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M5M51004P,J-25,-35,-45,-25L.,-35L,-45L

1048576-BIT (262144-WORD BY 4-BIT) CMOS STATIC RAM

AC ELECTRICAL CHARACTERISTICS (Ta= 0~70C, Vcc =5V £ 10%, unless otherwise noted)

(1) MEASUREMENT CONDITIONS vee vee
Input puise levels: oo Vii = 3V, ViL =0V 480Q 4800
Input rise and fall time ............................................... 3F'IS a
Input timing reference levelg:«:-roreee ViH = 1.5V. ViL = 1.5V 2550 ?O?Fd- 2550 |5°F|: .
Output timing reference levels - VoH = 1.5V, VoL = 1.5V i(;é‘;:;“;d JlG) (s'::%ge'g%d Ja)
Fig.1 Output load Fig. 2 Output load for ten, tdis
(2) READ CYCLE
Limits
Symbol Parameter MB5M51004-25,-25L | M5M51004-35,-35L | M5M51004-45,-451 Unit
Min | Typ | Max | Min | Typ | Max | Min | Typ | Max
tcR Read cycle time 25 35 45 ns
ta(A) Address access time N 25 35 45 ns
ta(s) Chip_select access time 1 25 35 45 ns
ta(0zg) QOutput enable access time 13 18 23 ns
tw(A) Data valid time after address 5 5 5 ns
ton(3) Output enable time from Slow | 5 5 5 ns
tdis(s) Qutput disable time from S high 0 15 0 20 0 20 ns
ten(JE) QOutput enable time after OE low 0 0 0 ns
tdis(CE) QOutput disable time after OF high 0 10 [¢] 10 0 15 ns
tPU Power-up time after chip selection | 0 0 0 ns
tPD Power-down time after chip selection 25 35 45 ns
(3) WRITE CYCLE
Limits
Symbol Parameter MEM51004-25,-25L | MEM51004-35,-351 | M5MS1004-45,-451 Unit
1 Min | Typ | Max | Min | Typ | Max | Min | Typ | Max
tew Write cycle time 1 25 35 45 ns
tsu(s) Chip select set up time 1 =20 30 35 ns
tsu(a)’ Address set up time(W) 0 0 0 ns
tsua)z | Address set up time(S) | 0 0 0 ns
twiw) Write puise width 20 30 35 ns
trectw) Write recovery time 1.3 3 3 ns
tsu() Data set up time 1 18 15 20 ns
th(D; Data hold time o 0 0 ns |
telis(W) Output disable time from W low 0 10 0 15 0 15 ns
ten(w) Output enable time from W high 0 0 0 ns
tsuaWH) | Address to W high 20 30 35 ns |
tdis(OE) Output disable time after OE high 0 10 0 10 0 15 ns |
ten(OE) Qutput enable time after OF low 0 0 0 ns |
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M5M51004P,J-25,-35,-45,-25!..,-3%il..,-&.5IL

1048576-BIT (262144-WORD BY 4-BIT) CMC5 STATIC RAM

(4) TIMING DIAGRAMS FOR READ CYCLE
Read cycie 1

tCR
ViH
Lo~A17 ><
ViL
ta(a)
tvia)
VOH
CQ PREVIOUS DATA VALID UNKNOWN DATA VALID
voL
Vi =H
‘i: L
CE=1L

Read cycle 2 (Note 2)

VIH /

»
N

ViL (Note 3)
. Ata(S) teis(S)
(Note 3)
L ten(S)
VOH
[Bl0] UNKNOWN DATA VALID
vou

Ef:: LVL_} _teo

ICCT  mmmmm e e i
lec 50 % 50 %
lccz

Read cycle 3 (Note 4)

VIH
OE

- o te0®) tdigjoo&‘t)e ®

(Noa 3)
ton08)

VoH
DQ { UNKNOWN DATA VALID
_ VoL
W=H
S-=L

Note 2. Addresses valid prior t> or coincident with & transition low.
3. Transition is measured +500mV from steady state voltage with specified loading in Fig. 2.

4. Address and S valid prior to CE transistion low by (ta(a) - ta(0£)),(ta(S) — ta(OE)).
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M5M51004P,J-25,-35,-45,-25L.,-35L_,-45L

1048576-BIT (262144-WORD BY 4-BiIT) CMOS STATIC RAM

(5) TIMING DIAGRAMS FOR WRITE CYCLE
Write cycle 1 (W control)

- tow .
ViH ‘
Ao~ A17 Xﬁ
ViL !
tsu(s) treciw)
1
VIH SR e -
T ZRX KK TR 7 R K 7
QRIS SRR
CoXRIR% CXHEL (Note B)
S 020
s iL 3’.’.’.‘.’.’%’.’.’,’. %\ Y. %
) tsu(A-WH)
VIH
Vil /
ts(A)1 twew)
VIH
- \ /
VIL
L tsuD th) |
e VIH
. DATA STABLE
(INPUT)
ViL
tdis(W) ten(wW)
VOH \ (Note 3) s
DaQ NANNNANNRNNNNN N Vi .
(OLTPUT) 7, 4 AW
vou _ tdisoe) (Note 3) ten(oE)
Write cycle 2 (S control)
o o tew
VIH
Ao~ A17 ><
ViL
. tsu(s) trec(w)
VIH F
5 \\ //
ViL tsu(a)2
tw(w)
VIH -
TR OO ; TTRT KRR R KRR RS0
w SRR o SRS 5 e 2y 3SR
iL RRRLKS XN 2 N ,Z ! 8255 SRR
. tsu(D) tr)
O ViH !
) TA STA
(NPUT) DATA STABLE
(Noto D | rype, otz Note D
VOH T
DQ 7N
(QUTPUT) ! 4
VoL \ \g (Note 6)

Note 5. Hatching indicates the states don't care.
8. When the falling edge >f W is simultaneously or prior to the faliing edge of 3, the outputs are
maintained in the high impedance.
x ten, tdis are periodically sampled and are not 100% tested.
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M5M51004P,J-25,-35,-45,-25L,-35L,-45L

1048576-BIT (262144-WORD BY 4-BIT) CMOS STATIC RAM

POWER DOWN CHARACTERISTICS (Ta:: 0~70%C, unless otherwise noted)

Svmbol Parameter Test conditions Min L%.T/';S Max Unit
VeoeD) Power down supply voltage : 2 )
| Vis) Ship select input voIFage Vi 2 Vee — 0.2V Vee-0.2 \'
| teuPD) ower down setup time s ViZVee - 0.2V o s gg ns
trec(PD) Power down recovery time Ovsvisozv -351 35 ns
450 45
Vee = 3.0V 50
lcepoy Power down supply current Vo = 55V 100 nA
Note 7. This is only MBMS1004P, J-25L, -35L, -45i_
TIMING WAVEFORM FOR POWER DOWN
Vee
45V
trec(PD,
5 2.4v

Sz vee-0.2v
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