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FEATURES

¢ High speed — 45/50/70 ns (Max.)

¢ Automatic power-down when chip disabled
e Lower power consumption:

- 550 mW (Max.) Operating

- 85 mW (Max.) Standby

- 550 uW (Max.) Power-down

TTL compatible interface levels

Single 5V power supply

Fully static operation

Three state outputs

Two chip enables (E4 and E,) for simple memory
expansion

¢ Data retention as low as 2V
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8K x 8 HIGH SPEED CMOS STATIC RAM

PRELIMINARY

DESCRIPTION

The Mosel MS6264A 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
(E5), as well as an active LOW output enable (G) and three-
state outputs. An automatic power-down feature is
included which reduces the chip power by 85% in TTL
standby mode, and by over 99% 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 MS6264A is available in the JEDEC standard
28 pin 600 mil wide DIP, in the space saving 300 mil wide
DIP, and in surface mount packages.

PIN CONFIGURATIONS
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This document contains preliminary data. 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

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.

Ay - Ayp  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
deselected. Vee

DQ; - DQg Data Input/Output Ports

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

Power Supply
GND Ground

G Output Enable Input

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 I/0 OPERATION Vce CURRENT
Not Selected X H X X High Z locsp locsei
(Power Down) X X L X High Z lccses locst
Output Disabled H L H H High Z lce
Read H L H L Dout leo
Write L L H X Diny lec
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ABSOLUTE MAXIMUM RATINGS"

SYMBOL PARAMETER VALUE UNIT
Vigrm | Terminal Voltage with -0.5 to +7.0 \
Respect to GND OPERATING RANGE
Teias | Temperature Under Bias | -10to +126 | °C AMBIENT
Tstg Storage Temperature ~60to +150) °C RANGE TEMPERATURE Vee
Pt Power Dissipation 1.0 w Commercial 0°C to +70°C 5V + 10%
lour | DC Output Current 20 mA Military —55°Cto +125°C | 5V = 10%

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 operational
sections of this specification is not implied. Exposure to absolute
maximum rating conditions for extended periods may affect
reliability.

DC ELECTRIC CHARACTERISTICS (over the commercial operating range)

PARAMETER MS6264AL
NAME PARAMETER TEST CONDITIONS MiN. Tvrl)  MAX. | UNITS
Vi Guaranteed Input Low Voltage® -05 —_ 0.8 \i
Viu Guaranteed Input High Voltage®? < 20 — 60 v
I Input Leakage Current Voo =Max, Viy=0VtoVee. - o 5 — — A
loL Output Leakage Current Voo =Max, E; =V or Ea=V or G=V, Vin =0V to V¢ - — KA
? VoL Output Low Voltage Vee = Min, o = BmA . - — — 0.4 v
=+ Vou Output High Voltage A 1" Vee =Min, lgy = —4mA 24 — — \'
[ Operating Power Suppliéﬁnéfit " Veo=Max, E; =V, Eo= Vi lyo = OMA, F = Fmax® —_ — 100 | mA
lccsg  [Standby Power Supply dq_’rrent Ve = Max, E; =V or Ep =V, ljo = 0mA — — 15 mA
lccsgy  |Power Down Power. Supply Current | Vg = Max, E; > Vg-0.2V, E; < 0.2V - —_ 100 uA
Vin > Veg-0.2V or V< 0.2V
1. Typical characteristics are at Vg = 5.0V, 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. Fpyax=1/Tge
CAPACITANCE®™ (Tp =25°C, f=1.0MHz)
SYMBOL | PARAMETER |CONDITIONS | MAX. | UNIT
Cin Input Capacitance | Viy=0V 6 pF
Coa|Capactarce | Voa=ov | & | F
1. This parameter is guaranteed and not tested.
-
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AC TEST CONDITIONS

Input Pulse Levels 0V to 3.0V

KEY TO SWITCHING WAVEFORMS

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 m MAYCHANGE  WILLBE
FROM H TO L
R14802 R14802
sV
oureur T et e
30pF A2 R2 FROM LTO H
2550 2569
1 e AND JIG AND
R = T T e g
Figure 1a Figure 1b PERMITTED UNKNOWN
Equivalent to:
THEVENIN EQUIVALENT
CENTER
1672 H DOES NOT LINE IS HIGH
OUTPUT O———AM———0 1.73V APPLY IMPEDANCE
“OFF" STATE
ALL INPUT PULSES
3ov — 0%
GND 10% l tw%
5ns ‘-— 5ns
Figure 2
AC ELECTRICAL CHARACTERISTICS (over the operating range)
READ CYCLE
JEDEC MS6264AL-45 MS6264AL-55 MS6264AL-70
PARAMETER PARAMETER
NAME NAME PARAMETER MIN. TYP. MAX MIN. TYP. MAX. MIN. TYP. MAX UNITS
tavax tro Read Cycle Time 45 — 55 — 70 — ns
tavav taa Address Access Time 45 R 55 70 ns
teiqv tacst Chip Enable Access Time E, - 45 » % 55 70 ns
teonax tacss Chip Enable Access Time By [.. v v 45 55 70 ns
tarav toe Output Enable to Output Valid =+~ i TRl 120 25 35 ns
terLax toLzy Chip Enable to OutputLowZ % v:Ey | &6 - — 5 — 5 — ns
teamax torzo Chip Enable to OQutputlowZ _ - -E, 5 — 5 — 5 — ns
taLax torz Output Enable to Qutput in Low Z 5 — 5 — 5 — ns
te1HQZ toHz1 Chip Disable to Output in High Z E; 0 20 0 20 0 30 ns
tearaz touze Chip Disable to Output in High Z E, 0 20 0 20 0 30 ns
tenaz tonz Output Disable to Output in High Z 0 20 0 20 0 30 ns
taxax ton Output Hold from Address Change 5 - 5 — 5 — ns
SWITCHING WAVEFORMS (READ CYCLE)
READ CYCLE NO. {24
- trRC .
Address )( >(
- tAA I
- toH - [at———toH

XXX
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f READ CYCLE 2 #24
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. le——to | —— toHz5 —]
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READ CYCLE 3t

-t {=Ted —-

T o R X

OO 117777/
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NOTES: 1. W is high for READ cycle. _

. Device is continuously selected E; = V| _and E; = V|,.

. Address valid prior to or coincident with E4 transition low and/or E, transition high.

G = V“_.

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

WRITE CYCLE
JEDEC MS6264AL-45 MS6264AL-55 MS6264AL-70

PARAMETER PARAMETER
NAME NAME PARAMETER MIN. TYP. MAX MIN. TYP. MAX. UNITS|
tavax twe Write Cycle Time 55 - 70 - ns
teiLwH tow Chip Enable to End of Write 40 — 45 — ns }
tavwiL tas Address Setup Time 0 — 0 — ns
tavwH taw Address Valid to End of Write 50 - 65 —_ ns
twiwH twe Write Pulse Width — 35 - 45 — ns
twHAX fwri Write Recovery Time 0 - 3 — 5 — ns
teaax twr2 Write Recovery Time 0 - 3 - 5 — ns
twiaz twhz Wirite to Output in.HighZ 0 20 0 20 0 30 ns
tovwH tow Data to Write Tima Overlap 20 — 25 — 30 -~ ns
twHDx tow _DataHold from Write Time 0 - 0 - 0 — ns
taHoz tonz “Dutput Disable to Output in High Z 0 20 0 25 0 30 ns
twhax tow Gutput Active from End of Write 5 = 5 = 5 — ns

SWITCHING WAVEFORMS (WRITE CYCLE)

WRITE CYCLE 1

A

twe I

Address X X

— «——twa?

E
E

« AANVYVNY I IV
« [LLLLLS AN

-1

< taw » | e-—twp2?

-
“
-
\l'\

Dout

[t—— tow —— > ——— DR ——»]

—X XXXX I
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WRITE CYCLE 2%

oo

NOTES:

N -

11.

CON® O Hw

Address X X

- tew " - [—— twm3

= NAMNMNY 1N/
Ll SF PAARNNRNNN

-t tew ¥ -

- taw —> Fe— twra®
- twp? -
" AN i
\ ] —————ton
— tas  ——pm twhz? 10 t——— tow'C—— - .
Dout
L —— IpW ——— P> tt—— IDH ©
Din

. W must be high during address transitions. _ _ .

. The interna! 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 should be
referenced to the second transition edge of the signal that terminates the write. .

. twr 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. — —
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.

. G is continuously fow (G =V|,).

. Doyr Is the same phase of write data of this write cycle.
Dqyr 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.

. Transition is measured +500mV from steady state with C_=5pF as shown in Figure 1b on page 4. This parameter is

guaranteed and not 100% tested. __ :
tow is measured from the later of E4 going low or E; going high to the end of write.
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DATA RETENTION CHARACTERISTICS (T, = O0to + 70°C)

SYMBOL PARAMETER TEST CONDITIONS MIN. TYRP.m MAX.| UNIT
. E, > Vg-0.2V, or E, < 0.2V,
VbR V¢ for Data Retention Vin 2 Vige-0.2V of Vi < 0.2V 20 — — v

i E; 2 Vgo-0.2V, or E, < 0.2V,
iccor | Data Retention Current VI1N > \9§C-o.2v or V2IN <02V

e Input Leakage Current , -~ 2 KA
Chip Deselect to
t o . 0 - = ns
COR | pata Retention Time See Retention Waveform
tr | Operation Recovery Time tae® — — ns

1. Vee=2V, Ty= +25°C
2. tgc = Read Cycle Time

LOW Ve DATA RETENTION WAVEFORM (1) (E7 Controlled)

Data Retention Mode ———————————3»]

45V jl 45V

Vo = 2V

— R ——]

= ViH \ Vin A
E; 2Veg~-02v ’

LOW Ve DATA RETENTION WAVEFORM (2) (E2 Controlled)

| €—————— Data Retention Mode ——————— 1

4.5v3\ /Il a5V

Vpr = 2V
tcoR —= < tg

Vee

ViL ViL
E2

E2< 0.2V
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PACKAGE DIAGRAMS

2.45 {62.23)
1445 (36 703]
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PLASTIC DUAL IN-LINE PACKAGE 600 MIL (PD6028)

1
PiN 1 |

[: 555 (1410)
.545 {1384)

| 085 (2 159)

re——— 220 (55.88) REF
200 {5 080)
MAX

065 (1 651)
625

|— MAX —>
{ (15 875}
|

125 (3 175)
MIN 060 TYP
(1524)

110 (2 794)
¢ 080 (2 286)

—

PLASTIC DUAL IN-LINE PACKAGE 300 MIL (PD3028)

1.380 + 010

R.040 (1.0} —\

(35.0520.25)

[WE Yk N Vel s Wi B B Nk Wik R U

200 +.010

D

{8.12 £0.25)

1130 £ .010
(3.30 £0.25)
I

(7.36 £0.25)
iAo I T W IR IR GG 420 +.0
JFPLS)
150 £.020 !
{3.80 £0.50)

—i——- .020 =.020

- 1 0°
— 010 TYP N\ —
SEATING ﬁ
(0 254) 15°
PLANE f tﬂ I f e N g
T 015 MIN
032 YP {0 381} 700
(0 813)
—]

=T

-— MAX

020 {0 508) 117 780)

016 (0 406)

_—! 100 +.012
(2.54 £0.30)

—‘—r (0.50 x0.50} 5
{4PLS)

130 £.010
@30 £0.25 018 +.002
045 £005) 345 +.020
8.76 <0.50)
0.60 +.005
(152 =0.12)
PLASTIC SMALL-OUTLINE PACKAGE (SGN028)
3 15
HARAARARAAAAARAA } r
291 7.40)
299 (7.60)
193 110,00}
o { 420 (10.65)
L L]
013 (0.35)
020 (04.49)
- 696 07.70)_ o L0005 .,
713 (18.10) _ 092235 1030 {0.75)
407" 105 (265)
{
{ oeng- A { 000023
------------- —*j———,— T T F 013032
—Q030.101 015 0.40) J L
0501.27) 01210301 o027
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ORDERING INFORMATION
ORDER TEMPERATURE
SPEED (ns) PART NUMBER PACKAGE RANGE

45 MS6264AL-45NC Plastic DIP - 300 mil
45 MS6264AL-45PC Plastic DIP -~ 600 mil 0°C to +70°C
45 MS6264AL-455C Plastic Small Outline Package 0°C to +70°C
55 MS6264AL-55NC Plastic DIP - 300 mil 0°C to +70°C
55 MS6264AL-55PC Plastic DIP - 600 mil 0°Cto +70°C
55 MS6264AL-555C Plastic Small Outline Package 0°Cto +70°C
70 MS6264AL-70NC Plastic DIP - 300 mil 0°Cto +70°C
70 MS6264AL-70PC Plastic DIP - 600 mil 0°Cto +70°C
70 MS6264AL-70SC Plastic Smali Outline Package 0°C to +70°C
45 MS6264AL-45TM Cer DIP - 300 mil -55°Cto +125°C
45 MS6264AL-45DM Cer DIP - 600 mil —55°C to +125°C
45 MS6264AL-45LM Leadless Chip Carrier —55°Cto +125°C
55 MS6264AL-55TM Cer DIP - 300 mil ~55°C to +125°C
55 MS6264AL-55DM Cer DIP - 600 mil -55°C to +125°C
55 MS6264AL-55LM Leadless Chip Carrier —-55°Cto +125°C
70 MS6264AL-70TM Cer DIP - 300 mil —55°C to +125°C
70 MS6264AL-70DM Cer DIP - 600 mil —55°C to +125°C
70 MSB6264AL-70LM Leadless Chip Carrier ~55°Cto +125°C
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