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

PIN CONFIGURATIONS
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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 K
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.

FUNCTIONAL BLOCK DIAGRAM
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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, 1s 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 1s not active. the device is deselected and I1s In
a standby power mode. The DQ pins will be in the high-
impedance state when the device Is deselected.

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 1s LOW, output data will be present at the DQ pins;
when W 1s 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
G Output Enable Input
The output enable input Is active LOW. If the output enable GND Ground
15 active while the chip is selected and the write enable 1s
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 I/0 OPERATION Ve CURRENT
Not Selected X H X X High Z ‘cess 'ooser
(Power Down) X X L X High Z lccsa: locspr
Output Disabled H L H H High Z lec
Read H L H L Dour lec
Write L L H X Din lec
ABSOLUTE MAXIMUM RATINGS @ OPERATING RANGE
SYMBOL PARAMETER RATING | UNITS RANGE TEMPERATURE Vee
Vieam | Terminal Voltage with 0510 +7.0 \ Commercial 0°C to +70°C 5V + 10%
Respect to GND
Taias Temperature Under Bias —1010 +85 °C
Tsre | Storage Temperature —45t0 +125| °C

1

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

CAPACITANCE® (T, = 25°C, f = 1.0MHz)

SYMBOL PARAMETER CONDITIONS | MAX. | UNIT
Cin Input Capacitance Vi =0V 6 pF
Input/Output Vi = OV
Coa Capaciance o 8 pF

1 This parameter Is guaranteed and not tested

PID047
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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 - +08| 03 - +08 \
Voitaget®
Vin Guaranieed Input High 22 Veet | 22 - Vge+ \
Voltage!® 0.3 0.3
I Inpul Leakage Current Vee=Max, V= OVto Ve -1 - 1 -1 - 1 pA
loL Output Leakage Current | Vec=Max, Ey=Vi, orE;= Vi, orG=Vyy, | -2 - 2 | -2 - 2 pA
orW=Vy, Vy=0VtoVce
Voo Output Low Voltage Vee=Min, lg, =2.1mA - - 04 f R 0.4 v
Vou Output High Voltage Vo = Min, loy =-1mA 24 - - 24 - - v
lee Operating Power Supply | Vog=Max, Eq=V |, Ep=Vy, lpg = OmA, - - 60 - - 60 mA
Current F=Fpa®
lccse Standby Power Supply | Voc =Max, Ey = Vi, 0r E; =V, Ipg=0mA | - - 3 - - 3 mA
Current
lecsa Power Down Power Ve = Max, By » Vg - 02V, E; <0 2V . B 2 B B 01 mA
Supply Current Vll> Vg -0.2Vor VIN <02V
1. Typical charactenstics are at V. = 5V, T, = 25°C
2 These are absolule values with respect to device ground and all overshoots due to syslem or tester noise are included
3 -2 0V Min for pulse width less than 20 ns.
4' FMAl = 1/tﬁC
DATA RETENTION CHARACTERISTICS (T, =0 to +70°C)
SYMBOL PARAMETER TEST CONDITIONS MIN. T MAXL | UNITS
Vpa Vec for Data Retention E,2Vee-02V,E,£0.2V, 20 - 55 \
Vi > Vg -0.2Vor Vi 02V
lccon Data Retention Current E;2Vec -0.2V, E;50.2V, Standard - - 10 mA
Vin2Vee-02VorV <02V | L-Version - 25 HA
Voc =30V LL-Version (3) - - 2 HA
tcon Chip Deselect to Data 0 - - ns
Retention Time See Retention Waveform
ta Operalion Recovery Time tac® - - ns
1 Vo =2V, T, =+25:C
2. t.. = Read Cycle Time
3. V= 3.0V, T, = 0°C 10 40°C, | = 20A
LOW V__ DATA RETENTION WAVEFORM (1) (E, Controlled)
Vee Data Retention Mode
45v Vor 45v
|- tcon 'a _'|
Ef{f{!f}lz.av\ = /2.2v’\>>_\_>:§
E12 Vpp- 0.2V
LOW V. DATA RETENTION WAVEFORM (2) (E, Controlled)
Vee Data Retention Mode
4.5V 45V
Vor
t t
Ez CDR R
04V 04V
E;<o2v
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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 MUST BE WILL BE
0.8V and 2.2V) STEADY STEADY
* Timing Reference Levels: Input: V, =08V,V =22V “ M GHANGE é"é;kuﬂém )
. = - HTO
Output: V,, = 0.8V, V,, = 2.0V
* Output Load: ﬂ hom L ToH  CHANGING
FROML TOH
Outpul Load
R, | R, | C Parameter Measured sv .
+ m DONTCARE  CHANGING
ANY CHANGE ~ STATE
Load | |1 BKEY990Q |100pA except iz torz, IcHz tonz, R, PERMITTED  UNKNOWN
Iy 2. and tyiz Daur CENTER
o) DOESNOT  LINE IS HIGH
Load Il |1 8Ks499022| 5pF teLz towz: tonz: tomz: . Ry APPLY INPEDANCE
wiz. and twyz 1: L
“Including Jig and Stray Capacilance
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. MAXJUNIT
tavax igc Read Cycle Time 80 - - 100 - - 150 - - ns
lavav taa Address Access Time - - 80 - - 100 - - 150 { ns
teiLav tacsi Chip Select Access Time E | - - 80 - - 100 - - 150| ns
\eznaqy tacsz Chup Select Access Time El - - 80 - - 100 - - 150 | ns
tgLav loe Output Enable to Output Valid - - 35 - - 45 - - 55 | ns
te1Lax teLz Chip Select to Output Low Z E,| 10 - - 10 - - 10 - - ns
teoHax oz Chip Select to 10 Qutput Low Z E,| 10 - - 10 - - 10 - - ns
teLax torz Output Enable to Outputin Low Z 5 - - S - - 5 - - ns
tetHaz toHze Chip Deselect to Output nHighZz ~ E; | - - 35| - - 3| - - 40| ns
teonaz cHzz Chip Deselect to Output in High Z E,| - - 35 - - 35 - - 40 | ns
tgHaz 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 120

ADDRESS

lon

Dour

PID047
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MS6264C

READ CYCLE 2034

& NN YIS
7 RARRRRNRNAN
Do — tcms»m‘z ~—lonz® =
READ CYCLE 304
tac i
ADDRESS X X

NOTES

. W s high for READ Cycle. _

. Device 1s continuously selected E, =V, andE, =V,
Address valid prior to or coincident with E, transton low and/or E, transition high

1
2
3
4
5

Dour

High Z

laa

JANNANNNNN

.\

AN\

F-1o1~]

I

r— & 'acst 15
terzs levz  —
& ///f OO
lADhZ \
| — torz "Ls
{5 {25
toze o

High Z

Transition 1s measured + 500mV from steady state with C_ = SpF as shown in Figure 1b This parameter s guaranteed but not 100% tested
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MS6264C

AC ELECTRICAL CHARACTERISTICS (over the operating range)

WRITE CYCLE
MS6264C-80 MS6264C-10 MS6264C-15
JEDEC MSB264CL-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 we Wnite Cycle Time 80 - - 100 - - 150 - - ns
lewH cw Chip Select lo End of Write 60 - - 80 - - 100 - - ns
Tavwi tag Address Set up Time 0 - 0 - - 0 - - ns
lavwh taw Address Valid to End of Write 60 80 - - | 100 - - ns
Iwiwh twp Write Pulse Width 60 - - 70 - 90 - - ns
IwHax w1 Wrile Recovery Time (E;W) 5 - - 5 - 5 R - ns
leaiax bynp Wnte Recovery Time ()] 5 - - 5 - - 5 - ns
twigz bwnz Write to Qutput in High Z - - 30 - - 35 - - 40 ns
tDvwhH ow Dala to Wnte Time Overlap 30 - - 35 - - 40 - ns
twHpX lon Data Hold from Wnte Time 5 - 5 - - 5 - - ns
longz tonz Output Disable to Quiput in High Z - - 35 - 35 - - 40 ns
byvhgx fow End of Write to Output Active 5 - - 5 - - 5 - - ns
SWITCHING WAVEFORMS (WRITE CYCLE)
WRITE CYCLE 1
| twe I
ADDRESS f N
e tyyai
_ 7
s LLLILLLLLL

AANNNANNNNNY L
e [/ ce MO
taw fe—tyre
" LARNN }
D SANNNNNANNNNNNN "
ot LIl
twHz— tow r—ton
Dy (X KXXX
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MS6264C

WRITE CYCLE 20

twe - i

ADDRESS X
N 7

‘ ““ _T ety
tow , 3
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] l cw “ )
AW to @ v'—l—l «——lwpo
wp 1 |,
W AN /
Cour 7777777777777 ‘ \VAVAVAYS
le—tpw — =—py 9
D —

NOTES
1 W must be high during address transitions B _
2 The internal write tme of the memory 1s defined by the overlap of E, and E, active and W low All signals must be aclive to initiate a wrnite

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 terminaies the write

3 T, Is measured from the earlier of E, or W going high or E, going low at the end of wnite cycle
During this period, DQ pins are in the outpul state so thal the input signals of opposite phase to the outputs must not be applied

If the E, low transition or the E, high transition occurs simultaneously with the W low transitions or after the W transition, outputs remamn
In a high iImpedance state

G 1s continuously low (G = V, )
D, ; 1s the same phase of write data of this wnite cycle
D, Is the read data of next address

IfE, 1s low and E, 1s high during this period, DG pins are in the output state Then the data input signals of opposite phase 1o the outputs
must not be applied to them

10 Transiion i1s measured +500mV from steady slate with C,_ = 5pF as shown in Figure 1b. This parameter 1s guaranteed but not 100%
lested

11 t,,, 1s measured from the later of E| going low or E, going high to the end of write

o B~

O mW 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 10 +70°C
80 MS6264C-80FC $28-5 0°C to +70°C
100 MS6264C-10PC P26-4 0°C lo +70°C
100 MS6264C-10NC P28-5 0°C 1o +70°C
100 MS6264C-10FC $28-5 0°C to +70°C
150 MS6264C-15PC P28-4 0°C 10 +70°C
150 MS6264C-15NC P28-5 0°C to +70°C
150 MS6264C-15FC $28-5 0°C to +70°C

Note 1 For the low power part number, add “L" after the "C” and betore lhe “-* Example MS6264CL-80PC.
Note 2 For the low/low power part number, add "LL" after the “C" and before the *-* Example M56264CLL-80PC.
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