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FEATURES

¢ Available in 70/100ns (Max.)

¢ Automatic power-down when chip disabled
* |ower power consumption:

MS6264

- 300mW (Typ.) Operating

- 100uW (Typ.) Standby

MS6264L

- 275mW (Typ.) Operating

- 80uW (Typ.) Standby

TTL compatible interface levels

Single 5V power supply

Fully static operation

Three state outputs

Two chip enables (E; and E,) for simple memory
expansion

¢ Data retention as low as 2V

PIN CONFIGURATIONS
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8K x 8 CMOS STATIC RAM

DESCRIPTION

The MOSEL MS6264 is a high performance, low power
CMOS static RAM organized as 8192 words by 8 bits. The
device supports easy memory expansion with both an
active LOW chip enable (E;) and an active High chip enable
(E,), as well as an active LOW output enable (G) and tri-
state outputs. An automatic power-down feature is
included which reduces the chip power by 80% in TTL
standby mode, and by over 95% in full power-down mode.

The device is manufactured in MOSEL's high
performance CMOS process and operates from a single
5V power supply. All inputs and outputs are TTL
compatible. Data is retained to as low as Vg = 2V.

The MOSEL MS6264 is packaged in the JEDEC standard
28 pin 600 mil wide DIP and 300 mil wide SOP.

FUNCTIONAL BLOCK DIAGRAM
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Mosel reserves the right to make changes to its products at any time without notice in order to improve design and supply the best possible product.

We assume no responsibility for any errors which may appear in this publication.
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PIN DESCRIPTIONS

Ay - Aj;  Address Inputs

These 13 address inputs select one of the 8192 8-bit
words in the RAM.

E; Chip Enable 1 input
E, Chip Enable 2 input

E; is active LOW and E, is active HIGH. Both chip
enables must be active to read from or write to the
device. If either chip enable is not active, the device is
deselected and is in a standby power mode. The DQ pins
will be in the high-impedance state when the device is

W  Write Enable Input

The write enable input is active LOW and controls read
and write operations. With the chip selected, when W is
HIGH and G is LOW, output data will be present at the
DQ pins; when W is LOW, the data present on the DQ
pins will be written into the selected memory location.

DQ, - DQy

Data Input/Output Ports

These 8 bidirectional ports are used to read data from or
write data into the RAM.

deselected. Vec  Power Supply
G Output Enable Input GND Ground
The output enable input is active LOW. If the output
enable is active while the chip is selected and the write
enable is inactive, data will be present on the DQ pins
and they will be enabled. The DQ pins will be in the high-
impedance state when G is inactive.
TRUTH TABLE
MODE w E E, G 1/0 OPERATION Vcc CURRENT
Not Selected X H X X High Z lccsa loost
(Power Down) X X L X High Z lccse: lcoser
Output Disabled H L H H High Z lee
Read H L H L DOUT 'CC
Write L L H X Din leo
ABSOLUTE MAXIMUM RATINGS®™ OPERATING RANGE
SYMBOL PARAMETER VALUE UNIT AMBIENT
Vigrm | Terminal Voltage with —05t0+7.0 | V RANGE TEMPERATURE Vee
Respect to GND Commercial 0°C to +70°C 5V = 10%
Tgias Temperature Under Bias | —10 to +125 °C
Tste Storage Temperature ~-60to +150| °C
Pr Power Dissipation 1.0 w
lout DC Output Current 20 mA CAPACITANCE" (Tp =25°C, f=1.0MHz)
1. Stresses greater than those listed under ABSOLUTE MAXIMUM SYMBOL PARAMETER CONDITIONS | MAX. { UNIT
RATINGS may cause permanent damage to the device. This is a : _
stress rating only and functional operation of the device at these Ciy Input Capacitance | Vin=0Y 6 PF
or any other conditions above those indicated in the operational c Input/Output Vs = OV 8 F
sections of this specification is not implied. Exposure to absolute DQ Capacitance pQ= P

maximum rating conditions for extended periods may affect
reliability.

1. This parameter is guaranteed and not tested.
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DC ELECTRICAL CHARACTERISTICS (over the operating range)

PARAMETER MS6264 MS6264L
NAME PARAMETER TEST CONDITIONS MiN. TYP() max. | MIN. TYR(D mMIN. | UNIT
ViL Guaranteed input Low Voltage(® -05 — +08 | -056 — +08 \
ViH Guaranteed Input High Voltaget?) 22 35 60 22 35 60 v
e Input Leakage Current Voo =Max, Viy=0V to Voo — — 2 — - 2 pA
lo. Output Leakage Current Voo =Max, Ey =V or Eg=V or G=Vjy, Viy=0V to Vec - - 2 - = 2 HA
VoL Output Low Voltage Voo = Min, lg = 4mA — — 0.4 —_ — 0.4 V'
VoH Cutput High Voltage Voo =Min, loy = — 1mA 24 — -~ 24 — — \
lcc Operating Power Supply Current Voo =Max, Ey =V, Ex=Vjy, Ipg=0mA, F=Fmax® —~ 50 90 — 45 85 mA
lccss Standby Power Supply Current Voo = Max, Eq =V or Ep=V), Ipg=0mA — — 3 - - 3 mA
leoss1 Power Down Power Supply Current | Vg =Max, Eq > Vgg-0.2V, Ex < 0.2V — 02 2 — 01 0.1 mA
VIN > Vcc—o.2v or V|N< 0.2v
1. Typical characteristics are at Vo =5V, Ty = 25°C.
2. These are absolute values with respect to device ground and all overshoots due to system or tester noise are included.
3. Fypax=1MTge
DATA RETENTION CHARACTERISTICS (T, = 0 to + 70°C)
SYMBOL PARAMETER TEST CONDITIONS MIN. TYP.® MAX.| UNIT
Ey > Vg-0.2V, or E, < 0.2V
v Vg for Data Retenti A Py I - -
bR | Vec ention |y "> Vo-0.2V or Vi < 0.2V 2.0 v
E, > Vgc-0.2V, or E, < 0.2V
. ccV.eV, 2 S V.2V, —
lccor | Data Retention Current | v ">V o.-0.2V or Vi < 0.2V 2 50 nA
tcoR Chip Deselect to 0 —_ — ns
Data Retention Time See Retention Waveform
iR Operation Recovery Time taRc®? — — ns

1. Vcc = 2V, TA= +25°C
2. tgc = Read Cycle Time

LOW Vcc DATA RETENTION WAVEFORM (1) (E4 Controlled)

Daia Retention Mode ————»
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LOW Vcc DATA RETENTION WAVEFORM (2) (E2 Controlled)
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AC TEST CONDITIONS KEY TO SWITCHING WAVEFORMS
Input Pulse Levels 0V to 3.0V
Input Rise and Fall Times 5ns WAVEFORM  INPUTS OUTPUTS
Input and Output 1.5V
Timing Reference Level
MUST BE WILL BE
STEADY STEADY

AC TEST LOADS AND WAVEFORMS MAY CHANGE ~ WILL BE
FROMHTOL  gHANGING |
R19900 R1990Q
5V 5V O—————AW—
OUTPUT OUTPUT { MAY CHANGE ~ WILL BE
. I [ M FROMLTOH  CHANGING ;
I 30oF 8602 wF féog
He e
ek = T = T e g
Figure 1a Figure 1b PERMITTED UNKNOWN
Equivalent to:
THEVENIN EQUIVALENT
CENTER
3962 H DOES NOT LINE IS HIGH
OUTPUT O—————AMW—0 2V APPLY IMPEDANGE
"OFF" STATE
ALL INPUT PULSES
3.0v ) 0% { 0%
GND 10% 10%
5ns l.— ‘kn_s
Flgure 2
AC ELECTRICAL CHARACTERISTICS (over the operating range)
READ CYCLE
JEDEC MS6264-70 MS6264-10
PARAMETER PARAMETER MS6264L-70 MS6264L-10
NAME NAME PARAMETER MIN. TYP. MAX. MIN. TYP. MAX. |UNIT|
tavax tre Read Cycle Time 70 — — 100 — — ns
tavav tan Address Access Time - — 70 — — 100 ns
teiqy tacst Chip Select Access Time E, — — 70 — — 100 ns
teonqy tacse Chip Select Access Time E, — - 70 — — 100 ns
teLav toe Output Enable to Output Valid - — 35 — — 50 ns
te1ox toLz Chip Select to Qutput Low Z E, 5 — — 5 — — ns
teonax toLza Chip Select to Output Low Z E, 5 — — 5 — — ns
teLax torz Output Enable to Output in Low Z 5 — — 5 — — ns
teinaz tonzi Chip Deselect to Output in High Z E, 0 — 35 0 — 35 ns
teonaz touze Chip Deselect to Output in High Z E, 0 -~ 35 0 — 35 ns
taHaz tonz Output Disable to Output in High Z 0 — 30 0 — 35 ns
taxax ton Output Hold from Address Change 5 — — 5 — — ns
SWITCHING WAVEFORMS (READ CYCLE)
READ CYCLE 129
- tRC -
Address )( )(
- taa >
——————— lOH————————— -¢—1toH J

YXXRX
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READ CYCLE 2 t5#
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READ CYCLE 3%

-t tRC -

- X X

A L

RARRRRNNY 777777

-—————— lof ——— >

ol

nl

|e—— o ——»

SN\ s BN 5 72020/
Y/ SRR N\ \\ N\ \Y
XX XXy

NOTES: 1. W is high for READ cycle. _

2. Device is continuously selected E; = V,; and E; = V.

3. Address valid prior to or coincident with E, transition low and/or E, transition high.

4, G = V“_.

5. Transition is measured + 500mV from steady state with C_ = 5pF as shown in Figure 1b. This parameter is guaranteed but not
100% tested.
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AC ELECTRICAL CHARACTERISTICS (over the operating range)

WRITE CYCLE
JEDEC MS6264-70 MS6264-10
PARAMETER PARAMETER MS6264L-70 MS6264L-10
NAME NAME PARAMETER MIN. TYP. MAX MIN. TYP. MAX. |UNIT
tavax twe Write Cycle Time 70 - — 100 - - ns
tE‘iLWH tcw Chlp Select to End of Write 45 _ —_ 80 b - ns
tavwL tas Address Setup Time 0 — — 0 — — ns
tavwH taw Address Valid to End of Write 65 - — 80 - — ns
twiws twe Wirite Pulse Width 45 — - 60 — — ns
twHAX twai Write Recovery Time ELW 5 — — 5 — — ns
teaLax twha Write Recovery Time E, 5 — — 5 — — ns
twLaz twhz Write to Output in High Z 0 — 30 — — 35 ns
tovwH tow Data to Write Time Overlap 30 — — 40 — — ns
twHDx ton Data Hold from Write Time 5 — - 5 - - ns
taHaz tonz Output Disable to Output in High Z 0 - 30 0 - 35 ns
twHax tow End of Write to Output Active 5 - - 5 - — ns
SWITCHING WAVEFORMS (WRITE CYCLE)
WRITE CYCLE 1®
- twe >
Address x X
— |——twr1®
r
" LLLS AN
- tow »
(5}
2 \ (/v////
AAMMVIANNX 1/
/ 7 AN
- tow 1 »
- taw | twr2®
— — {Ag
w \ \ /
AN X 7
e— tonz* 10 -« typ? ————————
borr 333NN VN
L LLL L L] ]|
lat—— tpw ———> | ¢——— tpH ——]
& XXXX

1
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g WRITE CYCLE 20

- twe >

Address X X

-t ' ——————— la— twr®

= MAMNANY L VNIIIINE,
(LIS OO AN

- taw > [—— twr2®

[—————1OH

| —twriz* 1© Lt tow'0 ———»]

2
i
\L'\

Y] (8)

A\NVAVMAVAVAVAVAVA VA WAY
Dour
NN NSSN
&
gL | —— lpw ——»~1— {pH @
Din
NOTES: 1. W must be high during address transitions. _ .

2. The internal write time of the memory is defined by the overlap of E; and E, active and W low. All signals must be active to
initiate a write and any one signal can terminate a write by going inactive. The data input setup and hold timing shouid be
referenced to the second transition edge of the signal that terminates the write.

3. typ is measured from the earlier of E; or W going high or E, going low at the end of write cycle.

4. During this period, DQ pins are in the output state so that the input signals of opposite phase to the outputs must not be
applied. _ _

5. If the E, low transition or the E, high transition occurs simultaneously with the W low transitions or after the W transition,
outputs remain in a high impedance state.

6. G is continuously low (G = V).

7. Dgyr is the same phase of write data of this write cycle.

8. Dqyy is the read data of next address.

9. If £, is low and E, is high during this period, DQ pins are in the output state. Then the data input signals of opposite phase
to the outputs must not be applied to them.

10. Transition is measured + 500mV from steady state with C_= 5pF as shown in Figure 1b on page 4. This parameter is
guaranteed but not 100% tested. __
11. tgy is measured from the later of E; going low or E; going high to the end of write.
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PACKAGE DIAGRAMS

PLASTIC DUAL IN-LINE PACKAGE 600 MIL (PD8028)

245 (62 23) .I
f——— — —
1445836 703)
PIN 1
000 aoon)
7 4
E 555 (1410)
545 (1384)

i 085 12 159

la—— 220 (5588) AEF — |l — 22219

200 (5 080) H 065 11 651]
625

[ |t MAX  —=
1 ‘ 115 875)
1 \
L . _ =
“ — 010 TYP T o
SEATING o 157
PLANE 1 T {0 254} \ﬂ - I . REF
v 015 MIN'
1 032 YP| (0 381) no
0813) H — MAX
125 13 175) 020 {0 508} 117 780)
MIN 060 TYP 056 {0 406)
1524
HO {2 794)
—e -
030 (2 286)

PLASTIC SMALL-OUTLINE PACKAGE (SGN028)

"HHHHHHBHHHHH“—J

201 (7.40
299 (7.60)

393 (1000}

O ‘ 420 (10.65)

L L L LT 3

013 80.35)
020 {04.49)

696 417 70} 0091025
b = ) .
71308 10) -1 0921235 oo %
7" 025
(X} 7" 105 r2.65)
il __ i | { s

""""""""" - F T R J"’“T 0303
wan wia s |l
ORDERING INFORMATION

ORDER TEMPERATURE

SPEED (ns) PART NUMBER PACKAGE RANGE
70 MS6264-70PC Plastic DIP - 600 mil 0°Cto +70°C
70 MS6264-70SC Plastic Small Outline Package 0°Cto +70°C
70 MS6264L-70PC Plastic DIP - 600 mil 0°Cto +70°C
70 MS6264L-70SC Plastic Small Outline Package 0°Cto +70°C
100 MS6264-10PC Plastic DIP - 600 mil 0°Cto +70°C
100 MS6264-10SC Plastic Small Outline Package 0°Cto +70°C
100 MS6264L-10PC Plastic DIP - 600 mil 0°Cto +70°C
100 MS6264L-10SC Plastic Small Outline Package 0°Cto +70°C

MD S E L 914 W. Maude Avenue, Sunnyvale, California 94086 408-733-4556

SRAM and SPECIALTY MEMORY
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