Lyz S5S-THOMSON M628032

VERY FAST CMOS 32K x 8 SRAM WITH OUTPUT ENABLE

» 32K x 8 CMOS FAST SRAM with OUTPUT
ENABLE

» EQUAL CYCLE and ACCESS TIMES:
12,15, 20ns

u LOW Vcc DATARETENTION: 2V

= TRI-STATE COMMON 1O 6\ 28 \’
il =

= JEDEC PLASTIC SOJ and DIP, 300 mil ]

PACKAGES )
PSDIP28 (PS) S0J28 (E)
300 mils
DESCRIPTION Figure 1. Logic Diagram

The M628032 is a 256K (262,144 bit) Fast CMOS
SRAM, organized as 32,768 words by 8 bits. It is
fabricated using SGS-THOMSON's Advanced, low
power, high performance, CMOS technology. The
device features fully static operation requiring no vVce
external clocks or timing strobes, with equal ad- |
dress access and cycle times. It requires a single

5V £ 10% supply, and all inputs and outputs are 15 8
TTL compatible. AQ-A14 :}’_‘> Q‘;ﬁ} DQO-DQ?
Table 1. Signal Names W —q w2032
AQ-A14 Address Inputs E —C
DQO - DQ7 Data Inputs / Outputs G —(
E Chip Enable
G Output Enable
w Wirite Enable ves Al00922B
Vee Supply Voltage
Vss Ground
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M628032

Figure 2A. SDIP Pin Connections

Figure 2B. SOJ Pin Connections

A14[1 ~/ 2801 Vee A4 (M 28R Ve
A12[]2 27 [IW At2]2 271 W
A7[]3 26 []A13 A73 26 M A13
A6[|4 251 A8 A6 4 25 A8
A5[l5 241 A9 A55 24 0 A9
Adfi6 23 [ A1 Ads 23 A
A3[l7 22Q1G A3[]7 221G
A2[]8 M628032 21 1 A10 A28 M628032 21 1 A10
At1[lo 20Q1E A9 201 E
A0 10 19 1 DQ7 AOC]10 191 DQ7
DQof 11 18 {1 DQ6 DQO ] 11 18 b DQ6
DQ1 [} 12 17 ] DQ5 DQipgi2 17 &1 DQ5S
D02[13 16 ] DQ4 DQ2113 16 o DQ4
Ves [l 14 151 DQ3 Vgg g 14 153 DQ3
Al00923 Al00924B
Table 2. Absolute Maximum Ratings (")
Symbol Parameter Value Unit
Ta Ambient Operating Temperature 0to 70 °C
Tsta Storage Temperature -65 to 150 °C
Vio @ Input or Output Voltages -05t0 Vec + 0.5
Vee Supply Voltage -05t07
lo® Output Current 20 mA
Po Power Dissipation 1 W

Notes: 1. Except for the rating "Operating Temperature Range” stresses above those listed in the Table "Absolute Maximum Ratings”
may cause permanent damage o the device. These are stressratings only and operation of the device at these or any other
conditions above those indicated in the Operating sections of this specification is not implied. Exposure to Absolute Maximum
Ratings conditions for extended periods may affect device reliability. Refer aiso to the SGS-THOMSON SURE Program and other
relevant quality documents
2. Up to amaximum operating Vcc of 5.5V only.
3. One output at a time, notto exceed 1 second duration.

Table 3. Operating Modes

Mode E w G DQO-DQ7 Power
Read Vi ViH Vil Hi-Z Active
Read Vi Vi ViL Data Output Active
Write ViL Vi X Data Input Active
Deselect ViH X X Hi-Z Standby

Note: X = Vi or ViL
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M628032

Figure 3. Block Diagram
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Al01089

READ MODE

The M628032 is in the Read mode whenever Write
Enable (W) is High, with Output Enable G Low, and
Chip Enable (E) asserted Low. This provides ac-
cess to data from nine of the 262,144 locations in
the static memory array, specified by the 15 ad-
dressinputs. Valid data wil be available at the eight
output pins within tavayv after the last stable ad-
dress, providing G is Low, and Chip Enable 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 tgLqv) rather than the
address. Data out may be indeterminate at teLox
and telox, but datalines will always be valid at
tavav.

WRITE MODE

The M628032 is in the Write mode whenever the
W and E pins are Low. Chip Enable input E or the
Write Enable input (W) must be de-asserted during
Address transitions for subsequent write cycles.
Write begins with the concurrence of Chip Enable
being active with W Low. Therefore, address setup
time isreferenced to Write Enable and Chip Enable
as tavwL and tavel respectively, and is determined
by the latter occurring edge. The Write cycle can
be terminated by the earlier rising edge of E or W.

AC MEASUREMENT CONDITIONS

Input Rise and Fall Times < 1.5ns
Input Pulse Voltages 0to3V
Input and Output Timing Ref. Voltages 1.5V

Note that Output Hi-Z is defined as the point where data
is no longer driven.

Figure 4. AC Testing Load Circuit

5V

470Q

DEVICE
UNDER
TEST

O out

2400 C| =30pF or 5pF

C,_includes JIG capacitance

AlD082g
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M628032

Table 4. Capacitance (") (TA=25°C,f=1 MHz)

Symbol Parameter Test Condition Min Max Unit
Cn input Capacitance on all pins (except DQ) Vin =0V 8 pF
Cout® | Output Capacitance Vout = 0V 8 pF

Notes: 1. Sampled only, not 100% tested
2. Outputs desslected

Table 5. DC Characteristics (Ta =010 70 °C, Vee =5V £ 10%)

Symbol Parameter Test Condition Min Max Unit
1L Input Leakage Current OV < ViN< Ve 1 nA
Lo Output Leakage Current OV < Vour s Vee 15 RA
Voo = 5.5V, (-12) 160 mA
lect @ Supply Current Voo = 5.5V, (-15) 160 A
Vee = 5.5V, (-20) 160 mA
locz ® | SupPly Current (Standby) Vee =5.5V,E = Vi, 1=0 25 mA
locs @ gl’:ﬂpgg Current (Standby) Voe =55V, ;éjovcc - 02V, ; mA
Vi Input Low Voltage -0.3 08 \'
Vin Input High Voltage 22 Vee +0.3 A
VoL Output Low Voltage loL = 8mA 0.4 v
Vo Output High Voltage lon = -4mA 24 \'%
Notes: 1. Average AC current, Outputs open, cycling at tawsv minimum
it SRR C
WRITE MODE (cont'd) OPERATIONAL MODE

If the Output is enabled (E = Low and G = Low),
then W will return the outputs to high impedance
within twi oz of its falling edge. Care must be taken
to avoid bus contention in this type of operation.
Data input must be valid for tovwn before the rising
edge of Write Enable, or for tpven before the rising
edge of E, whichever occurs first, and remain valid
for twHDx or tEHDX.

4/12

E SGS-THOMSON

The M628032 has a Chip Enable power down
feature which invokes an automatic standby mode
whenever Chip Enable is de-asserted (E = High).
An Qutput Enable (G) pin provides a high speed
tri-state control, allowing fast read/write cycles to
be achieved with the common-I/O data bus. Opera-
tional modes are determined by device control
inputs W and E as summarized in the Operating
Modes table.
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M628032

Table 6. Read and Standby Modes AC Characteristics (Ta = 0 to 70°C, Voc = 5V £ 10%)

M628032
Symbol Parameter 42 15 .20 Unit
Min Max Min Max Min Max
tavay Read Cycle Time 12 15 20 ns
tavav " | Address Validto Output Valid 12 15 20 ns
tecav | Chip Enable Low to Output Valid 12 15 20 ns
taLov (" | Output Enable Low to Output Valid 7 8 10 ns
tecox @ | Chip Enable Low to Output Transition 3 3 3 ns
tatax @ | Output Enable Low to Output Transition o] 0 0 ns
tenaz @ | Chip Enable High to Output Hi-Z 0 7 0 8 0 10 ns
teraz @ | Output Enable High to Output Hi-Z 0 7 0 8 0 10 ns
taxax " | Address Transition to Output Transition 3 3 3 ns
teu ® Chip Enable to Power Up 0 0 0 ns
tro @ | Chip Enable to Power Down 12 15 20 ns
Notes: 1. C. =30pF (see Figure 4)
2. C. =5pF (see Figure 4)
3. Guaranteed but not tested (see Figure 7)
Figure 5. Address Controlled, Read Mode AC Wavetforms
e tAVAV »
| |
AC-A14 X VALID
L— tAVQV tAXQX
DQO-DQ7 DATA VALID
AlC1080
Note: E = Low, G= Low, W= High
vivew.DataSheetdU.com
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M628032

Figure 6. Chip Enable or Output Enable Controlled, Read Mode AC Waveforms

Lt

tAVAV =i
AO-A14 * VALID T

Li tAVQV ——————»

- tAXQX
ELQV ———— L tEHQZ
E
IELQX ——»
e 1GLQV 1GHQZ —»
_ \
G \
[e——— 1GLOX —»
DQO-DQ7 VALID }—
AK0925
Note: Write Enable (W) = High
Figure 7. Standby Mode AC Waveforms
E 1
——tPU tPD
¢7o T — i
50%
IcC2 e ___;
Al00799B
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M628032

Table 7. Write Mode AC Characteristics (Ta =0 to 70°C, Vcc =5V £ 10%)

M628032
Symbol Parameter 12 A5 .20 Unit
Min | Max | Min | Max | Min | Max
tavay Write Cycle Time 12 15 20 ns
tavwL Address Validto Write Enable Low 0 0 0 ns
tavwH Address Validto Write Enable High 9 10 12 ns
taven Address Valid to Chip Enable High 9 10 12 ns
twiwn Write Enable Pulse Width 9 10 12 ns
twHAX Write Enable High to Address Transition 4] 0 0 ns
twHDX Wirite Enable High to Input Transition 0 0 0 ns
teHDX Chip Enable High to Input Transition 0 0 0 ns
twHox Write Enable High to Output Transition 0 0 0 ns
twaz " | Write Enable Low to Output Hi-Z 0 8 0 8 0 10 ns
taveEL Address Valid to Chip Enable Low 0 0 0 ns
teLeH Chip Enable Low to Chip Enable High 9 10 15 ns
teHAX Chip Enable High to Address Transition 0 0 0 ns
tovwn Input Valid to Write Enable High 7 10 ns
toven Input Valid to Chip Enable High 7 10 ns
Note: 1. CL « 5pF (see Figure 4)
Figure 8. Write Enable Controilled, Write AC Waveforms
e tAVAV :i
AD-A14 VALID
- 1AVWH
TAVEL tWHAX
£ —::‘T [
a WLWH g
- tAVWL .
w \ {
> tWLQZ p—— tWHQX —»]
tWHDX
DQO-DQ7? DATA INPUT
[¢——— {1DVWH —————I
AlG0926
Note: Output Enable (G) = Low vww.DataSheetdU.com



M628032

Figure9. Chip Enable Controlled, Write AC Waveforms
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Al00927

Note: Output Enable (G) = High

Table 8. Low Vcc Data Retention Characteristics (Ta = 0 to70°C, Vce = 2V to 4.5V)

Symbol Parameter Test Condition Min Max Unit
lccon " Supply Current (Data Retention) | Vcc =3V,E2Vcc-0.2V,1=0 200 pA
Vpr Supply Voitage (Data Retention) E>Vec-02V,1=0 2 45 Y
tcorn ™2 | Chip Disable to Power Down E>Vec-02V,1=0 0 ns
tr @ Operation Recovery Time tawav ns

Notes: 1. All other inputs Vin = Vcc - 0.2V or ViL < 0.2V

2. See Figure 10 for measurement points. Quaranteed but not tested

Figure 10. Low Vcc Data Retention AC Waveforms

l¢—— DATA RETENTION MODE ——————— ™
Sv ............ j ﬁ_
Veo 4.5V eoemmememseseesenoeees \ }
VpR22V
- tCDR tR
_ E__>_ VDH -0.2V
E
A1008028B
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M628032

ORDERING INFORMATION SCHEME

Example: M628032 -12 E 1
Speed I r Package l l Temperature Range
-12 12ns PS PSDIP28 1 0to70°C
-15 15 ns E S0J28
20 20 ns 300 mils

For a list of available options (Speed, Package etc... ) refer to the current Memory Shortform catalogue.

For further information on any aspect of this device, please contact the SGS-THOMSON Sales Office
nearestto you.
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M628032

PSDIP28 - 28 pin Plastic Skinny DIP, 300 mils width
mm inches
Symb
Typ Min Max Typ Min Max
A 4.57 0.180
Al 0.38 - 0.015 -
A2 3.05 3.56 0.120 0.140
B 0.38 0.53 0.015 0.021
B1 1.14 127 0.045 0.050
C 0.20 0.30 0.008 0.012
34.54 34 .80 1.360 1.370
7.62 8.26 0.300 0.325
E1 7.1 749 0.280 0.295
el 2.54 - - 0.100 - -
eA 7.62 - - 0.300 - -
eB 10.92 0.430
3.18 3.43 0.125 0.135
N 28 28
PSDIP28
[ - A )
A2 A
L v i 3
4 o B
A1-T LT K Y
V 4 »
B » el C-rle
-] B1 eA
D eB
1.0 ¥
N [y
) E1| E
1 ]
O OOLrT y PSDIP-a

Drawing is not to scale
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M628032

S0J28 - 28 lead Plastic Small Outline J-lead, 300 mils
mm inches
Symb
Typ Min Max Typ Min Max
A 3.05 3.56 0.120 0.140
Al 0.71 0.91 0.028 0.036
A2 2.29 2.39 0.090 0.094
B 0.36 0.48 0.014 0.019
17.81 18.06 0.701 0711
742 7.59 0.292 0.299
e 1.27 - - 0.050 - -
eA 6.65 6.91 0.262 0.272
8.51 8.81 0.335 0.347
28 28
CP 0.10 0.004
S0J28
L
A2
Al
o |CP
D
!'\'ll oo Y i
8 El H
1 h 4 ‘t
Drawing is not to scale vwww.DataSheet4dU.com
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