This Materia

MOSEL

MS6264C

FEATURES

¢ Available in 80/100/150 ns (Max.)
* Automatic power-down when chip disabled
* Lower power consumption:

MS6264C

— 1mA (Max.) Data Retention Current

- 11mW (Max.) Power Down

MS6264CL

— 25pA (Max.) Data Retention Current

—0.55mW (Max.) Power Down

MS6264CLL

— 2uA (Max. at 0 to 40°C) Data Retention
Current

— 0.55mW (Max.) Power Down

* TTL compatible interface levels

* Single 5V power supply

* Fully static operation, no clock required
* Three state outputs

» Two chip enable (E, and E,) for simple
memory expansion
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8K x 8 Low Power CMOS SRAM

DESCRIPTION

The MOSEL MS6264C 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 3
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 V. = 2V.

The MOSEL MS6264C is packaged in the JEDEC stan-
dard 28 pin 600 mil wide DIP, 450 mil wide SOP and 28
pin 300 mil thin DIP.
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MS6264C

PIN DESCRIPTIONS

A,-A, Address Inputs

These 13 address inputs select one of the 8,192 x 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 deselected.

G Output Enable Input

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,-DQ, Data Input/Output Ports

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

Vee Power Supply

This Materia

The output enable input is active LOW. If the output enable GND Ground
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 VO OPERATION Vce CURRENT
Not Selected X H X X High Z lccse. lceset
(Power Down) X X L X High Z locse. locsen
Output Disabled H L H H High Z lec
Read H L H L Dour lcc
Write L L H X Dy lec
ABSOLUTE MAXIMUM RATINGS O OPERATING RANGE
SYMBOL PARAMETER RATING | UNITS RANGE TEMPERATURE Vee
Vrerm | Terminal Voltage with -0.5t0+7.0[ V Commercial 0°C to +70°C 5V + 10%
Respect to GND
Taias Temperature Under Bias -10 to +85 °C
Tsta Storage Temperature —451t0 +125) °C
1. Stresses greater than those listed under ABSOLUTE MAXIMUM N (1) = ° = 1.0MHz
RATINGS may cause permanent damage to the device. This is CAPACITANCE (TA 25 C’ f 0 )
a stress rating only and functional operation of the device at SYMBOL PARAMETER CONDITIONS | MAX. | UNIT
these or any other conditions above those indicated in the
operational sections of this specification is not implied. Exposure Cin Input Capacitance Vi = 0V 6 pF
to absolute maximum rating conditions for extended periods may Input/Output
affect reliability. Coo Czl:pacita:ce Vio =0V 8 pF
1. This parameter is guaranteed and not tested.
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MS6264C

DC ELECTRICAL CHARACTERISTICS (over the operating range)

MS6264C- MS6264CL/LL-
PARAMETER 80/10/15 80/10/15
NAME PARAMETER TEST CONDITIONS MIN. MAX. | MIN. MAX. | UNITS
Vi Guaranteed Input Low -0.3 - +0.8 | -0.3 - +0.8 \
Voltage!®
Vin Guaranteed Input High 22 Vee+{ 2.2 - Vec+ \
Voltage(® 0.3 0.3
[ Input Leakage Current Veo=Max, V y= 0V to Voo -1 B 1 1 B 1 LA
lo Output Leakage Current | Voc = Max, Ei=ViporEp=Vy,0rG=Vy, | -2 - 2 2 f 2 vy
or W=V, Vy=0VtoVee
VoL Output Low Voltage Veo= Min, lgp =2.1mA - - 0.4 R - 0.4 v
Vou Output High Voltage Vee = Min, loy = -1mA 2.4 - - 24 - - v
lec Operating Power Supply | Vcc=Max, Ey=V ., Ez= Vi, Ipg = 0MA, - - 60 - - 60 mA
Current F=Fmax™
lccss Standby Power Supply | Vo =Max, Ey=V)y, or Ep =V, Ipg=0mA | . - 3 B _ 3 mA
Current
lccsai Power Down Power Vee = Max, Ey> Vg - 0.2V, E; < 0.2V - - 2 - B 0.1 mA
Supply Current Viy > Vgg -02VorVyy <02V
1. Typical characteristics are at V. = 5V, T, = 25°C.
2. These are absolute values with respect to device ground and all overshoots due to system or tester noise are included.
3. —2.0V Min. for pulse width less than 20 ns.
4. Fupx= Mo
DATA RETENTION CHARACTERISTICS (T, = 0 to +70°C)
SYMBOL PARAMETER TEST CONDITIONS MIN. TYP() MAX. | UNITS
Vpa V¢ for Data Retention E{2Vcc -0.2V,E;<0.2V, 2.0 - 5.5 \%
Vin 2 Veg -0.2VorV, <02V,
lccor Data Retention Current Ei2 Vg -0.2V,E,<02V, Standard - - 1.0 mA
Vin2 Ve -0.2VorV <02V | L-Version - - 25 pA
Ve = 3.0V LL-Version (3) - - 2 nA
tcor Chip Deselect to Data 0 - - ns
Retention Time See Retention Waveform
1) Operation Recovery Time trc@ - - ns
1. Voo =2V, T, = +25°C
2. t,. = Read Cycle Time
3. V,,=3.0V, T, =0°Ct040°C, |, = 2UA
LOW Vv . DATA RETENTION WAVEFORM (1) (E, Controlled)
Vee Data Retention Mode
45v Vor 45V
'*‘ CDR ts —-|
E{ﬁf{f{]‘z.zv\ = /2.2\['\:55:5}
E{2 Vpg-0.2V
LOW V . DATA RETENTION WAVEFORM (2) (E, Controlled)
Vee Data Retention Mode
4.5V 4.5V
V,
E, tcor bR tr
0.4V ) 0.4V
E,<o0.2v
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MS6264C

AC TEST LOADS AND WAVEFORMS KEY TO SWITCHING WAVEFORMS
¢ Input Pulse Levels: 0.6V to 2.4V WAVEFORM  INPUTS OUTPUTS
* Input Pulse Rise and Fall Times: 5ns (Transient Time between T musTEE WILL BE
0.8V and 2.2V) STEADY STEADY
« Timing Reference Levels: input:  V, =0.8V,V,, =22V m FROMITOL  CHANGING
. _ _ FROMHTOL
Output: VOL =0.8V, VOH =2.0V
* Output Load: ﬁ FROMLTO N CHANGING
FROMLTOH
Output Load
R, R, | C. Parameter Measured 5V XXX DONTCARE:  CHANGING:
ANY CHANGE ~ STATE
toad | |1.8K990Q|100pF excepttc z torz, toHz: tonz R, PERMITTED  UNKNOWN
twiz, and twyzs Oouyr
Wiz — — W (v0) DOES NOT ﬁ%”éﬁ‘é%eu
Load Il |1.8K<4990Q | 5pF oLz torz: tomz tonzs c Rz APPLY IMPEDANCE
I *OFF* STATE
twiz. and twyz L +
*Including Jig and Stray Capacitance
AC ELECTRICAL CHARACTERISTICS (over the operating range)
READ CYCLE
MS6264C-80 MS6264C-10 MS6264C-15
JEDEC MS6264CL-80 MS6264CL-10 MS6264CL-15
PARAMETER |PARAMETER MS6264CLL-80 | MS6264CLL-10 | MS6264CLL-15
NAME NAME PARAMETER MIN. TYP. MAX. MIN. TYP. MAX.] MIN. TYP. MAX.|UNIT
tavax tac Read Cycle Time 80 - - 100 - - 150 - - ns
tavav taa Address Access Time - - 80 - - 100 - - 150 | ns
telqy tacst Chip Select Access Time E, - - 80 - - 100 - - 150 | ns
teonav tacse Chip Select Access Time E, - - 80 - - 100 - - 150 | ns
toLav toe Output Enable to Output Valid - - 35 - - 45 - - 55 ns
te1Lax torz Chip Select to Output Low Z g | 10 - - 10 - - 10 - - ns
teamax toLze Chip Select to to Output Low Z E,| 10 - - 10 - - 10 - - ns
taLox torz Output Enable to Output in Low Z 5 - - 5 - - 5 - - ns
te1naz tchzt Chip Deselect to Output in High Z E, - - 35 - - 35 - - 40 ns
teonaz tchze Chip Deselect to Output in High Z E, - - 35 - - 35 - - 40 ns
toHaz tonz Output Disable to Output in High Z - - 30 - - 35 - - 40 ns
taxax ton Output Hold from Address Change 10 - - 10 - - 10 - - ns

SWITCHING WAVEFORMS (READ CYCLE)
READ CYCLE 1024

ADDRESS X X

Pour XXXXX X_
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MS6264C

READ CYCLE 2034

8 ON\N 1/
Y AN
Dour —toa? ~ _: —= —:E— High Z
READ CYCLE 304
ADDRESS X X
NN\ N4
NN o 7777777
S/ IANRRNANS

NOTES:

Dour

. W is high for READ Cycle. B
. Device is continuously selected E, =V, andE,=V,, .

. G=V,.

High Z

1
2
3. Address valid prior to or coincident with E, transition low and/or E, transition high.
4
5

. Transition is measured + 500mV from steady state with C, = 5pF as shown in Figure 1b. This parameter is guaranteed but not 100% tested.

This Materia
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MS6264C

AC ELECTRICAL CHARACTERISTICS (over the operating range)

WRITE CYCLE

MS6264C-80 MS6264C-10 MS6264C-15
JEDEC MS6264CL-80 MS6264CL-10 MS6264CL-15
PARAMETER |PARAMETER MS6264CLL-80 MS6264CLL-10 MS6264CLL-15
NAME NAME PARAMETER MIN. TYP. MAX/|MIN. TYP. MAX/| MIN. TYP. MAX.|UNIT
tavax twe Write Cycle Time 80 - - | 100 150 - - ns
teriwn fow Chip Select to End of Write 60 - - 80 - - 100 - - ns
tavwi tag Address Set_up Time 0 - - 0 R - 0 . R ns
tavwi taw Address Valid to End of Write 60 - - 80 - 100 ns
twiwn wp Write Pulse Width 60 - - 70 - - 90 - - ns
twiax twai Write Recovery Time (E,, W) 5 . - 5 5 B - ns
tEoL AX twro Write Recovery Time (Eo) 5 - - 5 - - 5 - - ns
twigz twhz Write to Qutput in High Z - - 30 - 35 - 40 | ns
tovw ow Data to Write Time Overlap 30 - - 35 - - 40 - ns
twHpx toH Data Hold from Write Time 5 - - 5 - - 5 - ns
toHaz tonz Output Disable to Output in High Z - 35 - - 35 - - 40 | ns
twrax tow End of Write to Output Active 5 - - 5 - - 5 ns
SWITCHING WAVEFORMS (WRITE CYCLE)
WRITE CYCLE 1"
‘ twe
* Y
ADDRESS \ A
ety
— 7
s LLLILL K
(11)
w
- 5) 4
FANNNINNNNN 2

& L[/

L

NN\

AN

tCW(’I)
taw et o
_ <—>J tas
w .
\\\ :\t 12
twp
D SAONNANNANANNSNNNANN
T 77777777777
twHz— | tow [+ ton |
<~
On X KXXX
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MS6264C

WRITE CYCLE 2¢'®

twe
)

2
ADDRESS Xt :x

T .
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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 hoid timing should be referenced to the second
transition edge of the signal that terminates the write.

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

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

. G is continuously low (G = V).
. Dgyy is the same phase of write data of this write cycle.
. Dgyy is the read data of next address.

. If E, 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. This parameter is guaranteed but not 100%
tested.

11. t.,, is measured from the later of E‘ going low or E, going high to the end of write.

(S

©w oo ~N®
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MS6264C

ORDERING INFORMATION

SPEED ORDERING TEMPERATURE
{ns) PART NUMBER PACKAGE REFERENCE NO. RANGE
80 MS6264C-80PC P28-4 0°C to +70°C
80 MS6264C-80NC P28-5 0°C to +70°C
80 MS6264C-80FC $28-5 0°C to +70°C
100 MS6264C-10PC P28-4 0°C to +70°C
100 MS6264C-10NC P28-5 0°C to +70°C
100 MS6264C-10FC S28-5 0°C to +70°C
150 MS6264C-15PC P28-4 0°C to +70°C
150 MS6264C-15NC P28-5 0°C to +70°C
150 MS6264C-15FC S28-5 0°C to +70°C

Note 1: For the low power part number, add *L" after the "C* and before the *-*. Example MS6264CL-80PC.
Note 2: For the low/low power part number, add "LL" after the "C" and before the "-". Example MS6264CLL-80PC.
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