’l’ M68AFS11A

4 Mbit (512K x8), 5V Asynchronous SRAM

FEATURES SUMMARY
SUPPLY VOLTAGE: 4.5 to 5.5V Figure 1. Packages

512K x § bits SRAM with OUTPUT ENABLE
EQUAL CYCLE and ACCESS TIMES: 53ns
LOW STANDBY CURRENT 52
LOW Vcc DATA RETENTION: 2V
TRI-STATE COMMONT/'O

LOW ACTIVE and STANDBY POWER
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SUMMARY DESCRIPTION

The MSZAF5114 1= a 4 Mbit (4,194,304 bit) CMOS
SRAMN, organized as 524,238 words bv 8§ bits. The
device features fully static operation requiring no

external clocks or timing strobes, with equal ad-
dress access and cvele times. It requires a single

4.5 to 3.5V supply.

. A\ . .
Figure 2. Logic Diagram

This device has an autematic power-down feature,
reducing the power consumption by over 33%
when deselected.

The M6SAF511A is available in a 32 lead TSOP
Tvpe II and 32 lead SO packages.

Table 1. Signal Names

Al-AlLS

19
w : MESAFS11A
ﬂ:
—C

AD-ALSR Address Inputs
DQo-DQ7 Data Input/Output
E Chip Enzble

E Output Enable

w Write Enable

Veo Supply Veltage
Vss Ground




M68AFS511A

Figure 3. TSOP and SO Connections
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M68AFS511A

Figure 4, Block Diagram
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MAXIMUM RATING

Stressing the device above the rating listed i the
Absolute Maximum Ratings table mav cause per-
manent damage to the device. These are stress
ratings only and operation of the device at these or

anv other conditions above those indicated in the
Operating sections of this specification is not im-

Table 2. Absolute Maximum Ratings

plied. Exposure to Absolute Maximum Rating con-
ditions for periods greater than ! sec mav affect

device reliabilitv. Refer also to the STMicroelec-

tronics SURE Program and other relevant quality

documents.

Svmhbol Parameter Value Unit
Io f1? Output Current 20 mA
T4 Ambisnt Operating Temperature -33 te 123 C
TSTC Sterage Temperaturs -63 to 150 =C
Vee Supply Voltage =0.5to 63 v
g (2 Input or Cutput Yoltage -0.5 to voC +0.3 v
FD Powsar Dissipation W
Note: 1. One ovtput at a time, not to 2 d 1 second duration.

2. Up to a maximum operating Veoof 6.0V only.




M68BAFS511A

DC AND AC PARAMETERS

This section summarizes the operating and mea- ment Conditions listed in the relevant tables. De-

surement conditions, as well as the DC and AC signers should check that the operating conditions
characteristics of the device. The parameters in in their projects match the measurement condi-
the following DC and AC Characteristic tables are

derived from tests performed under the Measure-

tions when using the quoted parameters.

Table 3. Operating and AC Measurement Conditions

Parameter MESAFS11A
Ve Supply Voltage 4.5 te 3.5V
Range 1: Commercial 0to 70°C
Ambient Operating Temperature
Range 6: Industrial =40 te 83°C
00pF
Output Circuit Protaction Resiztance (R1) 3.0k
Fezistance (B2) 3. '.1-:9
Input Rise and Fall Times Ins/V
Input Pulse Voltages 0 te Vcc
Input and Qutput Timing Ref. vee2
Quiput Transition Timing Ref. Voltages WVEL =0.3Vee; VRE=0.TVee

MAXIMUM RATING

Stressing the device above the rating listed in the
Absolute Maximum Ratings table mayv cause per-
manent damage to the device. These are stress
ratings only and operation of the device at these or

plied. Exposure to Abselute Maximum Rating con-
ditions for periods greater than | sec may affect

device reliability. Refer also to the STMicroelec-

tronics SURE Program and other relevant quality

any other cenditions above those indicated in the documents.
Operating sections of this specification is not 1m-
Table 2. Absolute Maximum Ratings
Svmbhol Parameter Value
i (1} Output Current 20 mA
Ta Ambient Opezrating Temperaturs -33 to 123 =C
TsTC Storage Temperaturs -63 to 150 =C
Veo Supply Voltage —.5to 63 v
vie (37 Input or Output Veoltags -0.5 o v+ v
58] Power Dissipation w
Note: 1. On= output at 2 time, not to

2. Up to a maximum opsrating ¥




M68AFS11A

OPERATION

The MGSAF311A has a Chip Enable power down
feature which invekes an automatic standby mode
whenever Chip Enable is de-asserted (E = High).
An Qutput Enable (G) signal provides a high
speed tri-state control, allowing fast read write cv-

Table 6. Operating Modes

cles te be achieved with the common I/O data bus.
Operational modes are determined by device con-
trol inputs W and E as summarized in the Operat-
ing Modes table (Table 6).

Operation T w ) DQO-DQT Power
Quiput disabled VL X VH Hi-Z Activa (ICC)
Read VIL VIH VI Data Output Activa (ICC)
Write VIL VIL X Data Input Active (ICC)
Deselect VH X X Hi-Z Standby (ISB)
Hote: ¥ = VIHOr VIL
Read Mode

The M6SAF511A is in the Read mode whenever
Write Enable (W) is High with Output Enable (G)
Low, and Chip Enable (E) is asserted. This pro-
vides access to data from eight of the 4,194,304
locations i the static memory array, specified by

the 19 address inputs. Valid data will be available

at the eight output pins within tavQy after the last

stable address, providing G is Low and E is Low.
If Chip Enable or Output Enable access times are
not met, data access will be measured from the
limiting parameter (tELQV or tLQV) rather than the

Datz out may bs indsterminate at tELQX

ELLEEHEN

and t6LQ¥, but data lines will alwavs be valid at

LAVQY.

Figure 7. Address Controlled, Read Mode AC Waveforms
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M68AFS11A

Figure 8. Chip Enable or Output Enable Controlled, Read Mode AC Waveforms.
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M68AFS11A

Table 7. Read and Standby Mode AC Characteristics

Svmhol

Parameter

MESAFSI1A

Unit

55 70
VAV Read Cycle Time Min 33 70 113
LAVGY s Valid to Output Valid Max 33 70 ns
AXQX ! Data hold from Address changs Min 3 3 s
gz %3 | Chip Enable High to Output Hi-Z Max 20 23 ns
ELQV Chip Enable Low to Output Valid Max 33 70 ns
Egx 1 Chip Enable Low to Output Transition Min 3 b] 13
wHgz (23 Output Enable High to Output Hi-Z Max 20 23 s
CLQV Cutput Enable Low te Quiput Valid Max 23 35 s
wigr (1) Cutput Enable Low te Qutput Transition Min 3 5 ns
g OH) Chip Enable High to Power Down Max 0 0 ns
(4} Chip Enable Low to Power Up Min 33 70 13

condition, tEHGZis l=ss than tELGK and

Zis 23z than tGLQ

initially and after any desizn or procsss changes that may affzet theszs paramestars

for any stven devics

finsd as the tims at which the outputs achieve the open circvit conditions and ars not referancs




Write Mode

The M6SAFS11A is in the Write mode whenever

the W and E pins are Low. Either the Chip Enable
input (E) or the Write Enable mput (W) must be de-

asserted during Address transitions for subse-

quent write cycles. Write begins with the concur-_
rence of Chip Enable being active with W low.
Therefore, address setup time is referenced to

Writs Enable ané Chip Enable as tAVWL and tAVEH
respectively, and is determined by the latter occur-

ring edge.

The Write cvcle can be terminated by the earlier
rising edge of B or W.

if the Qutput is enabled (E = Low and G = Low_]:
then W will return the outputs to high impedance
within tWLQZ of its falling edge. Care must be taken

to aveid bus contention in this tvpe of operation.

Data input must be valid for tovwi before the ris-

ing edge of Write Enable, or for tDVEE before the
rising edge of E, whichever eccurs first, and re-
main valid for tWHDX 0ot tEHDX.

Figure 10. Write Enable Controlled, Write AC Waveforms
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M68AFS11A

Figure 11. Chip Enable Controlled, Write AC Waveforms
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Table 8. Write Mode AC Characteristics

MGESAFS1I1A
Symhol Parameter Unit

tae
i
-
=

LAVAY Write Cyele Time Min

.,.
h
E
B

Valid to Chip Enable High Min 43 60 ns

Valid to Chip Enable Low Min 0 0 ns

HAVTWE A Valid to Write Enable Min 43 60 ns
LAVIWL A Valid to Write Enable Low Min 0 0 ns

DVEH Input Valid to Chip Enable High Min 23 30 ns

VIWH Input Valid te Write Enable High Min 23 30 i

EHAX Chip Enable High to Addre

EHDX Chip Enazble High to Input Transition Min 0 0 1%

tELEH Chip Enablz Low to Chip Enabl

ELWH Chip Enable Low to Write Enable High Min 43 60 ns

fWVHAX Writz Enable High to Addrsss Transition Min 0 0 ns
{WHDXE Write Enable High to Input Transition hdin 0 0 ns

ovHgE (1Y | Write Enable High to Qutput Transition Min i 3 13

fWLEH Write Enable Low to Chip Enable h Mi 43 60 i

migz (1.2 | Write Enable Low to Qutput Hi-Z Max 20 23 n3

fWLWH Write Enable Low to Write Enable High Min 43 60 ns

Wete: 1. Thesz parameters arz

sfined as the time at which the ovtputs achieve the open ciresit ¢
wvoltage lavals,

2. At any given temperature and voltage condition, tWLGZis less thant for any given davics.
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M68AFS11A

Figure 12. Low Vcc Data Retention AC Waveforms.
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Table 9. Low Vcc Data Retention Characteristics
Symbol Parameter Test Condition Min Tvp Max Unit
Tecor M| Supply Current (Datz Retention) Vee=2V,ExVee-02V, =0 (33 4.3 9 ud
1.7y | Chip Deselected to Data .
tcoR et N 0 g
Retention Time
(2! Operation Recovery Time LAVAV il
e (21 e . remtiant £ =Vee-02V. =0 A
Vvor ‘<! | Supply Voltage (Data Rstention) E= ; 2N
Note: 1. All other Inputs at Vi z Voo —0.2V or V< 0.2V
2. Tastzd initially and after any dzsizn or process that may affzet thess paramateres. LAVAV iz Fead cyele time.

3. No input may sxczad

13



M68AFS511A

PACKAGE MECHANICAL

Figure 13. TSOP 32 Type II - 32 lead Plastic Thin Small Outline Type II, Package Outline
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Table 10. TSOP 32 Type II - 32 lead Plastic Thin Small Outline Type II, Package Mechanical Data

millimeters inches
Symhbol
Tvp Min Max Tvp Min Max
A2 0.95 03 0.037 0.04
b 0.30 0.32 0.012 0.020
C 0.12 0.2 0.003 0.008
CP 0.10 0.004
D 20.82 21.08 0.820 0.830
e 27 - - 0.050 - -
E .36 96 0.433 0.4
E 0.03 0.29 0.393 0.403
L 0.40 0.60 0.016 0.024
N 3 2 32
M68AFS11A
Figure 14. S0O32 - 32 lead Plastic Small Outline, Package Outline
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Note: Drawing iz not to scals.
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Table 11. $032 - 32 lead Plastic Small Outline, Package Mechanical Data

millimeters inches
Symhol
Tvp Min Max Tvp Min Max
A 3.00 0.118
A 0.10 0.004
Al 237 1.82 0.10 0
B 0.36 0.3 0.014 0.020
C 0.15 0.30 0.006 0.012
D 20.14 20.73 0.783 0.817
E 43 0.440 0.430
E 3.87 4.38 0.346 0.366
e 27 - - 0.030 - -
L 0.58 0.99 0.023 0.039
L 9 60 0.047 0.063
CP 0.10 0.004
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