MOS ELECTRONICS CORP ¢/E D M L35337L 0000195 3 M

MOSEL MS6264C
8K x 8 Low Power CMOS SRAM

T-46-23-12
FEATURES DESCRIPTION
* Available in 80/100/150 ns (Max.) The MOSEL MS6264C is a high performance, low power
* Automatic power-down when chip disabled CMQS static RAM organized as 8192 ‘word:s by 8 bits. The E
] device supports easy memory expansion with both an
* Lower power consumption: active LOW chip enable (E,) and an active High chip
MS6264C enable (E,), as well as an active LOW output enable (G)
- 1mA (Max.) Data Retention Current and tri-state outputs. An automatic power-down feature is
- 11mW (Max.) Standby included which reduces the chip power by 80% in TTL
MS6264CL standby mode, and by over 95% in full power-down mode.
—251A (Max.) Data Retention Current The device is manufactured in MOSEL's high performance
- 0.55mW (Max.) Standby CMOS process and operates from a single 5V power
M86264CLL . supply. All inputs and outputs are TTL compatible. Data is
= 24A (Max.) Data Retention Gurrent retained to as low as V, = 2V, :
- 0.55mW‘(Ma.X-) Standby The MOSEL MS6264C is packaged in the JEDEG stan-
* TTL compatible interface levels dard 28 pin 600 mil wide DIP, 330 mit wide SOP and 28
. Smg]e 5V power Supply pln 300 mil thin DIP.
* Fully static operation, no clock required
* Three state outputs
* Two chip enable (E, and E,) for simple
memory expansion
* Data retention as low as 2V
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PIN DESCRIPTIONS

A -A,, Addressinputs

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 modse. The DQ pins will be in the high-
impedance state when the device is deselected.

G QOutput 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, Datainput/Output Ports

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

Vee Power Supply

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 Ve CURRENT
Not Selected X H X X High 2 focsa: lecsan
(Power Down) X X L X High Z locses locsst
Qutput Disabled H L H H High Z lee
Read H L H L Dour lec
Write L L H X D lec
ABSOLUTE MAXIMUM RATINGS ™ OPERATING RANGE
SYMBOL PARAMETER RATING | UNITS RANGE TEMPERATURE Vee
Vreaw | Terminal Voltage with -0.5t0+7.0] V Commercial 0°C to +70°C 5V £ 10%
Respect to GND

Taas | Temperature Under Bias -10t0+85{ °C
Tsrg | Storage Temperature -860to +150| °C

Py Power Dissipation 1.0 w
lout DC Output Current 20 mA

1. Stresses greater than those listed under ABSOLUTE MAXIMUM
RATINGS may cause permanent damage to the device. This is
a stress rating only and functional operation of the device at
these or any other conditions above those indicated in the op-
grational sections of this specification is not implied. Exposure to
absolute maximum rating conditions for extended periods may
affect reliability.

CAPACITANCE®™ (T, = 25°C, f = 1.0MHz2)

SYMBOL PARAMETER CONDITIONS j MAX. | UNIT
Cw Input Capacitance Viy =0V 6 pF
Input/Output _
Coa Capacitance Vio = OY 8 pF

-

. This parameter is guaranteed and not tested.
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MS6264C

DC ELECTRICAL CHARACTERISTICS (over the operating rangs) T-46-23-12
MS6264C- MS6264CL/LL-
PARAMETER 80/10/15 80/10/15
NAME PARAMETER TEST CONDITIONS MIN. MAX. | MIN. MAX. | UNITS
Viu Guaranteed Input Low -2.0 - +0.8 | 2.0 - +0.8 v
Voltage!® )
Vin Guaranteed Input High 2.2 Veo+ | 22 - Veot]| v
Voltage!® 0.3 03 |
e Input Leakage Current Vec = Max, V iy = 0V to Ve -1 - 2 -1 - 2 nA
loL Output Leakage Current | Voo=Max, Ey =V, or By =V, orG =V, | -2 - 2 -2 . 2 HA
Vin = 0V 10 Vg
Vou Output Low Voltage Vee = Min, o, = 4mA _ . 0.4 . _ 04 v
Vor Output High Voltage Voo = Min, lgy = -1mA 2.4 . R 2.4 R N v
lec Operaing Power Supply [ Ve =Max, Ey=Vy, E;= Vi log = OMA, . - 60 - - 60 | mA
Current F=Fpad )
lecss Standby Power Supply | Vg = Max, Ey = Viy, or Ep= V|, Ipg = 0mA | - - 2 - 0001 01 | mA
Curront
fccsan Power Down Power Vee = Max, E; > Vg - 0.2V, E, < 0.2V . . 3 R . 3 mA
Supply Current Vi > Vec - 0.2V or Vi < 0.2V

. Typical characteristics are at Vee =5V, T, = 25°C.

1

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. (V, Min. =-0.3V at DC level)
4

- Foax = Mo

DATA RETENTION CHARACTERISTICS (T,=0to +70°C)

SYMBOL PARAMETER TEST CONDITIONS MIN.  TYP{) MAX, |UNITS
Vor Ve for Data Retention E;2Vgg - 0.2V, E; 0.2V, 2.0 - 5.5 v
Vin2 Vo - 0.2V orV iy <0.2v )

lecon Data Retention Current €y 2 Vee - 0.2V, E,<0.2V, Standard - - 1.0 mA
Vin2Vec-0.2VorV y 0.2V | L-Version - 1.0 2.5 RA

LL-Version (3) - 1.0 2.0 RA

tcor Chip Desaelect to Data 0 . - ns

Retention Time See Retention Waveform
ta Operation Recovery Time trc@ - - ns

1. V=2V, T, =4+25°C
2. t.. = Read Cycle Time
3. Vi =3.0V, T, = 0°C to 40°C

LOW V_. DATA RETENTION WAVEFORM (1) (E1 Controlled)
Vee Data Retention Mode
4.5V Vpr 2 2V 4.5V
tR—-'
/ Vi

I-—'con
&/ S — AT
E12 V- 0.2V

LOW V... DATA RETENTION WAVEFORM (2) (E, Controlled)

Vee Data Retention Mode
4.5v 45V
Vpr Z 2V
E, b tcor bR ta
Vie N Vi
! Ezx<-0.2v |
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MS6264C
AC TEST LOADS AND WAVEFORMS KEY TO SWITCHING WAVEFORMS
* Input Pulse Levels: 0.6Vto 2.4V WAVEFORM  INEUTS OUTFUTS
« Input Pulse Rise and Fall Times:  5ns (Transient Time between MUST BE WILL BE

0.8V and 2.2V) STEADY STEADY -
- Timing Reference Levels: Input: V, =0.8V,V, =22V A HANGE W e

FROMHTOL

Output: Vg, = 0.8V, V,, =2.0V

MAY CHANGE  WILL BE.

« Qutput Load: FROMLTOH CHANGING

XENZ

FROMLTOH
Output Load
Ry | Ry | CL Parameter Measured L5V CONTCARE:  GHANGING:
ANY CHANGE ~ STATE
Load | [1.8K{9900 [100pF] excepticiz. lorz: temz: tonzs R, PERMITTED  UNKNOWN
twiz, and twuz Doyr CENTER
(v0) DOESNOT  LINEISHIGH
Load Il [1.8KQ[990Q | 5pF tewz towz: tomz tonz: c Ry APPLY IMPEDANCE
"OFF* STATE
wiz, and tynz I 1
“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 tre Read Cycle Time 80 - - 00 - - 150 - - ns
tavay taa Address Access Time - - 80 - - 100 ]| - - 150 | ns
tesav tacsi Chip Select Access Time E - - 80 - - 100 | - - 1650 | ns
teanay tacsz Chip Select Access Time Bl - - 80 - - 00| - -- 1560 | ns
taLav toe Output Enable to Output Valid - - 35 - - 45 - - 55 | ns
te1Lax ez Chip Select to Output Low Z Ei 1 10 - - 10 - - 10 - - ns
tearax toize Chip Select to to Output Low Z E,| 10 - - 1o - - |10 - = | ns
tatax torz Qutput Enable to Output in Low Z 5 - - 5 - - 5 - - ns
te1Haz tenzs Chip Deselect to Output in High Z gl - - 35| - - 35| - - 40 | ns
teonaz tenze Chip Deselect to Output in High Z Ef - - 35 - - 35 - - 4 | ns.
taHoz tomz Qutput Disable to Output in High Z - - 30 - - 35 - - 40 | ns
taxox ton Qutput Hold from Address Change 10 - - 10 - - 10 - - ns
SWITCHING WAVEFORMS (READ CYCLE)
READ CYCLE 10:24
tac
ADDRESS )( )(
tOH tM “‘-“‘tOH

Bour XXX
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READ CYCLE 2134 T-46-23-12

AN\ KTT7TT777
e tacs1———f I

“Z7f PANRRRRNNY B

tacse torg®
- tCLZ(S)
Dour }_

READ CYCLE 304

tre
ADDRESS i( %

tan
FANNNNNNNNNS L7
toe e top +
NN\ Ml K777
touzi'™ host et tonz "
N
Ez.ﬂ/ tacsz Q‘_t ) \\\
torz2™ — tC:ZH(zz“r’)
—®C ol

NOTES:
1. Wis high for READ Cycle. ~
2. Device is continuously selected E, = vV andE,=V,,.

3. Address valid prior to or coincident with E, transition low and/or E, transition high.
4. G=V,.
S. 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
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. MAXJ|UNIT
tavax twe Write Cycle Time 80 - - 100 - - 150 - - | s
te1LwH tew Chip Select to End of Write 60 - - 80 - - 100 - - ns
tavwi tas Address Set up Time 0 - - 0 - - 0 - - ns
tavwH taw Address Valid to End of Write 60 - - 80 - - 100 - - ns
twiwH twp Write Pulse Width 60 - - 70 - - g0 - - ns
YWHAX twr1 Write Recovery Time E.W| 10 - - 0 - . 10 - - ns
teatax twr2 Write Recovery Time =9 10 - - 10 - - 10 . - ns
twiaz twhz Write to Output in High Z - - 30 - - 35 - - 40 | ns
tovwH tow Data to Write Time Overlap 30 - - 35 - - 40 - - ns
twHOX ton Data Hold from Write Time 5 - - 5 - - 5 - - ns
taHoz tonz Output Disabie to Output in High Z ) ns
twHax tow End of Write to Output Active ns
SWITCHING WAVEFORMS (WRITE CYCLE)
WRITE CYCLE 1
twe
ADDRESS )< )(
[t
s LLLA RN
| towlii
- (5
AN\ \\\\\\* . 1400

e [/

%
2

AN\N

P
_ Tas taw twrz e
W
AN\ D
L- tonz Lo twp

D SONANNANNN
our 7L/l

tow ton —

O X (XXX
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WRITE CYCLE 208

twe

ADDRESS 3(¥ 3L

L*(CW(")&, — twm(a)

ZIANNNANNNNN N AN
e LLINLLTTF hAURRRRNANN

1
‘cw( )

(3}

taw +— twnz
e @
wp

k 5\“\ il [—ton
AN
Vi

=l

‘As“l

D SANANNN AANY
T 777777 LLLL

D— tow ——»fe—— ton 9)
Diy

N

typz 100 <—(ow(1°) y] @)

AN
L

NOTES:

1. W must be high during address transitions. _

2. The internal write time of the memary is defined by the overlap of E, and E, active and W fow. Al 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 should be referenced to the second
transition edge of the signal that terminates the write.

. Tym is measured from the earlier of E, 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,

5. Itthe 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.

. G is continuously low (G = Al

- Dy 18 the same phase of write data of this write cycle.

Dy, is the read data of next address.

R Ifoé',Tis low and E, is high during this period, DQ pins are in the output state. Then the data input signals of apposite 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 tb on page 4. This parameter is guaranteed but not
100% tested.

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

&~ w

©oN®
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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 P285 0°C to +70°C
80 MS6264C-80FC 5285 0°C 10 +70°C
100 MS6264C-10PC P28-4 0°C to +70°C
100 MS6264C-10NC P285 0°C to +70°C
100 MS6264C-10FC 5285 0°C to +70°C
150 MS56264C-15PC P28-4 0°C t0 +70°C
150 MS6264C-15NC P285 0°C to +70°C
150 MS6264C-15FC $285 0°Cto +70°C

Note 1: For the low power part number, add "L" after the *B* and before the "-*. Example MS6264BL-80PC.
Note 2: For the lowslow power part number, add “LL" after the 8" and before the "-*. Example MS6264BLL-80PC.
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