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Features

e Automatic power-down when dese-

lected
e CMOS for optimum speed/power
e High speed
—25mns
Low active power
— 440 mW (commercial)
— 605 mW (military)
Low standby power
— 55 mW
TTL-compatible inputs and outputs

CYPRESS

CY7C147

e Capable of withstanding greater than
2001V electrostatic discharge

Functional Description

The CY7C147 is a high-performance
CMOS static RAMs organized as 4096
words by 1 bit. Easy memory expansion is
provided by an active LOW chip enable
(CE) and three-state drivers.  The
CY7C147 has an automatic power-down
feature, reducing the power consumption
by 80% when deselected .

Writing to the device isaccomplishedwhen
the chip select (CE) and write enable

4K x 1 Static RAM

(WE) inputs are both LOW. Data on the
input pin (DI) is written into the memory
location specified on the address pins (A ¢
through Ayy).

Reading the device is accomplished by tak-
ing the chip enable (CE ) LOW while (WE)
remains HIGH. Under these conditions,
the contents of the location specified on
the address pins will appear on the data
output (DO) pin.

The output pin remains in a high-impe-

dance state when chip enable is HIGH, or
write enable (WE) is LOW.
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Selection Guide
7C147-25 7C147-35 7C147-45
Maximum Access Time (ns) Commercial 25 35 45
Military 35 45
Maximum Operating Current (mA) | Commercial 90 80 80
Military 110 110
Maximum Standby Current (mA) Commercial 15 10 10
Military 10 10
Cypress Semiconductor Corporation ° 3901 North First Street ® SanJose ® CA 95134  eWWi(gla9a342600)

December 1985 — Revised November 1992




7c147:12/4/89
Revision: Thursday, November 11, 1993

=
— CY7C147

——
=4 CYPRESS

Maximum Ratings

(Above which the useful life may be impaired. For user guidelines, Output Current into Outputs (LOW) .............. 20 mA
not tested.) Static Discharge Voltage ........................ >2001V
Storage Temperature .................. —65°Cto +150°C (per MIL-STD-883, Method 3015)
Ambient Temperature with Latch-Up Current ............ ... .. >200 mA
P Applied ...... ... il —55° +125° .
ower Applied : 55°Cto 5°C Operating Range
Supply Voltage to Ground Potential
(Pn18toPin9) ........ ...l —0.5V to +7.0V Ambient
DC Voltage Applied to Outputs Range Temperature Vee
inHighZState ......................... —0.5V to +7.0V Commercial 0°Cto +70°C 5V £ 10%
DC Input Voltage ....................... —-3.0V to +7.0V Mllltal’y[l] —55 OC to +125° C 5V + 10%
Electrical Characteristics Over the Operating Range [2]
7C147-25 7C147-35, 45
Parameter Description Test Conditions Min. Max. Min. Max. Unit
VoH Output High Voltage Vce = Min, [gg = —4.0 mA 2.4 2.4 A%
VoL Output Low Voltage Vce = Min, [gr, = 12.0 mA 0.4 0.4 \'%
Vi Input High Voltage 2.0 6.0 2.0 6.0 v
Vi Input Low Voltage -3.0 0.8 -3.0 0.8 \'%
Irx Input Load Current GND < Vi < Ve -10 +10 -10 +10 uA
Ioz Output Leakage GND < Vg < V¢ =50 +50 =50 +50 uA
Current Output Disabled
Ios Output Short Vcce = Max., Vour = GND -350 -350 mA
Circuit Current 3]
Icc Vcc Operating Vcc = Max,, Com’l 90 80 mA
Supply Current Ioyt = 0 mA Mil 110
Isg Automatic CE[4] Max. Vg, Com’l 15 10 mA
Power-Down Current CE > Vig Mil 10
Capacitance [
Parameter Description Test Conditions Max. Unit
Cin Input Capacitance Ta =25°C, f = 1 MHz, 8 pF
Cour Output Capacitance Vee =5.0V 8 pF
Notes: .
1. Ta is the ”instant on” case temperature. 4. A pull-up resistor to V cc on the CE input is required to keep the de-
2. See the last page of this specification for Group A subgroup testing v@ce deselected during VCC power-up, otherwise I g will exceed values
information. given.
3. Duration of the short circuit should not exceed 30 seconds. 5. Tested initially and after any design or process changes that may  af-

fect these parameters.
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AC Test Loads and Waveforms

R1329Q R1 329Q
5V oW 5V ALL INPUT PULSES
OUTPUT OUTPUT 3.0V —  90%
30 pF I $Re 5 pF I gRe GND 10% :
INCLUDING —= j_L INCLUDING —= j_L <sns =l ke = ssne
JIGAND ~ - JIGAND ~ - C147-4
SCOPE (a) SCOPE (b) Cla73
Equivalent to: THEVENIN EQUIVALENT
OUTPUT o 1‘.239 01.90V
Switching Characteristics Over the Operating Range [©]
7C147-25 7C147-35 7C147-45

Parameter Description Min. Max. Min. Max. Min. Max. Unit
READ CYCLE
trRC Read Cycle Time 25 35 45 ns
tAA Address to Data Valid 25 35 45 ns
tOHA Data Hold from Address Change 3 5 5 ns
tACE CE LOW to Data Valid 25 35 45 ns
tLZCE CE LOW to Low Z 7] 5 5 5 ns
tHZCE CE HIGH to High Z[7: 8] 20 30 30 ns
tpu CE LOW to Power-Up 0 0 0 ns
tpD CE HIGH to Power-Down 20 20 20 ns
WRITE CYCLE[’]
twe Write Cycle Time 25 35 45 ns
tSCE CE LOW to Write End 25 35 45 ns
tAw Address Set-Up to Write End 25 35 45 ns
tHA Address Hold from Write End 0 0 0 ns
tsa Address Set-Up to Write Start 0 0 0 ns
tPWE WE Pulse Width 15 20 25 ns
tsp Data Set-Up to Write End 15 20 25 ns
tHD Data Hold from Write End 0 10 10 ns
tL.ZWE WE HIGH to Low Z[7] 0 0 0 ns
tHZWE WE LOW to High Z[7-8] 15 20 25 ns

Notes: o

6. Test conditions assume signal transition times of 5 ns or less, timing 9. The internal write time of the memory is defined by the overlap of CE

reference levels of 1.5V, input pulse levels of 0 to 3.0V, and output
loading of the specified I o /oy and 30-pF load capacitance.

7. At any given temperature and voltage condition, t 7z is less than ty 7
for all devices.

8. tuzce and tgyzwe are tested with Cp, = 5 pF as in part (b) of AC Test
Loads. Transition is measured =500 mV from steady state voltage.

LOW and WE LOW. Both signals must be LOW to initiate a write
and either signal can terminate a write by going HIGH. The data in-
put set-up and hold timing should be referenced to the rising edge of
the signal that terminates the write.



7c147:12/4/89
Revision: Thursday, November 11, 1993

== CyPRESS cYrew

Switching Waveforms

Read Cycle No. 1[10; 1]

trc >
ADDRESS X
taa »|
[f«—— tonHA
DATA OUT PREVIOUS DATA VALID 7<><>< DATA VALID
C147-5
Read Cycle No. 2110, 12]
=E trc >
N /
N /
tace
« tizce > e 1
HecE HIGH
HIGH IMPEDANCE IMPEDANCE
DATA OUT DATA VALID >—
Vee e— tPU —>] < 0 —>
SUPPLY \ ICC
CURRENT 50% 50%
’ N—— is8
C147-6
Write Cycle No. 1 (WE Controlled) [%]
< twe >
ADDRESS X X
- tsce >
_ NN 4
CE
NN Z
- taw o tHa —
- tsa > le—————— tpE
e RN A
tsp —— = tp
DATA IN DATAy VALID
< tHzwe —" r— tizwe _"
\ HIGH IMPEDANCE S
DATA OUT DATA UNDEFINED J/ 3\
C147-7
Notes: o
10. WE is HIGH for read cycle. 12. Address valid prior to or coincident with CE transition LOW.

11. Device is continuously selected, CE = V.
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Switching Waveforms (continued)

Write Cycle No. 2 (CE Controlled) [ 131

twe
ADDRESS 9-( ;<

< tsa >l tsce
CE )4
/
taw tHa —
tpwe
QL 4
e tsp < D
DATA IN DATA|y VALID
 E— tHZWE 4)‘
\ HIGH IMPEDANCE
DATA OUT DATA UNDEFINED )
C147-8
Notes: o
13. If CE goes HIGH simultaneously with WE HIGH, the output re-
mains in a high-impedance state.
Typical DC and AC Characteristics
NORMALIZED SUPPLY CURRENT NORMALIZED SUPPLY CURRENT OUTPUT SOURCE CURRENT
vs. SUPPLY VOLTAGE vs. AMBIENT TEMPERATURE . vs. OUTPUT VOLTAGE
1.2 E 120
8 1.2 ~—1 3, \ lcc E LN
- ~ - 10 = 100
810 loc| ] 8 \ i \
o1 S o
3 3 0.8 ~] S 80 N
W 0.8 -~ — 1 w O \
N / VN = 5.0V N 06 w Voo = 5.0V
<_(I 0.6 Ta=25°C __| :(' ' o 60 \ Ta =25°C
= = o
[ T 04 8 40 ™
2 04 o = Ve = 5.0V 3
ViN = 5.0V 5
0.2 02 Zz 20
Iss ° 5
0.0 0.0 o 0
4.0 4.5 5.0 55 6.0 -55 25 125 0.0 1.0 2.0 3.0 4.0
SUPPLY VOLTAGE (V) AMBIENT TEMPERATURE ( °C) OUTPUT VOLTAGE (V)
NORMALIZED ACCESS TIME NORMALIZED ACCESS TIME OUTPUT SINK CURRENT
vs. SUPPLY VOLTAGE vs. AMBIENT TEMPERATURE vs. OUTPUT VOLTAGE
1.4 1.6 —~ 160
<
1.3 E 140
: 1.4 E
2 X 2 g 120 //
o c
a 12 \ TR ~| 100
N N .
3 2 o
<§( 1.1 N c <§( § 80
Tp =25° z -
T A (DD: 1.0 5 60 ¥CC_ 5(;%V |
S 1.0 ~ e Vog = 5.0V = / A=25
40
0.9 3 20
c v
0.8 0.6 0
4.0 45 5.0 55 6.0 -55 25 125 0.0 1.0 2.0 3.0 4.0
SUPPLY VOLTAGE (V) AMBIENT TEMPERATURE ( °C) OUTPUT VOLTAGE (V)
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Typical DC and AC Characteristics (continued)

TYPICAL POWER-ON CURRENT TYPICAL ACCESS TIME CHANGE
vs. SUPPLY VOLTAGE (7C148) vs. OUTPUT LOADING NORMALIZED I cc vs. CYCLE TIME
3.0 30.0 1.4 | |
Vo | Vce =5.0V
1.3 cc
o 20 Ta = 25°C 500 // 38 Ta=25°C
£ A =29 2 = ViN = 0.5V
O o2o9r— 1KQCS PULL-UP — =~ 20.0 v o q2p— "IN .
N RESISTOR TO V¢ 3 / o
- ! -
< 1.1
% 15 E 15.0 // %
ISB 1
2 10 / 2 100 / Vee = 4.5V g 10
09 e 50—A Ta=25°C 09
0.0 —] 0.0 / 0.8 ="
00 10 20 3.0 40 5.0 0 200 400 600 800 1000 0 10 20 30 40 50
SUPPLY VOLTAGE (V) CAPACITANGE (pF) CYCLE FREQUENCY (MHz)
Ordering Information
Speed Package Package Operating
(ns) Ordering Code Name Type Range
25 CY7C147-25PC P3 18-Lead (300-Mil) Molded DIP | Commercial
35 CY7C147-35PC P3 18-Lead (300-Mil) Molded DIP | Commercial
CY7C147-35DMB D4 18-Lead (300-Mil) CerDIP Military
45 CY7C147-45PC P3 18-Lead (300-Mil) Molded DIP | Commercial
CY7C147-45DMB D4 18-Lead (300-Mil) CerDIP Military
MILITARY SPECIFICATIONS
Group A Subgroup Testing
o Switching Characteristics
DC Characteristics
Parameters Subgroups
P t Sub,
arameters ubgroups READ CYCLE
V 1,23
VOH 1’2’3 tRC 7,8,9,10,11
VOL 1’2’3 ™ 7,8,9,10,11
VIH v 1’2’3 toHA 7,8,9,10,11
L VX 2 ACE 7.89.10,11
Iix 12,3
WRITE CYCLE
loz 1,2,3
Tec 123 twc 7,8,9,10,11
Ton 123 tSCE 7,8,9,10,11
tAw 7,8,9,10,11
tHA 7,8,9,10,11
tsa 7,8,9,10,11
tpwE 7,8,9,10,11
tsp 7,8,9,10,11
tup 7,8,9,10,11

Document #: 38-00030-D
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Package Diagrams

18-Lead (300-Mil) CerDIP D4
MIL-STD-1835 D—8 Config. A

PIN 1
\}_‘ DIMENSIONS IN INCHES
O rr 1 MIN.

1
>> i MAX,
245
.310
\ i

1L Y Y I I
065
1 F‘o% 005 MIN. BASE PLANE

875 50
155 S5 ‘
567 | 905 | s ‘320‘—‘
060
il
125 [ - 150
550 MIN. 009
T 012
045 090 3¢
065 110 157
015 330
020 SEATING PLANE 390

18-Lead (300-Mil) Molded DIP P3

PIN 1
ol ke B e Wk B ok Wk B Wk rr/ DIMENSIONS IN INCHES MIN.
I MAX.
0.240
0.270
‘ |
RS R R R R R
0.030
0.060
% SEATING PLANE 0.280
r 0‘3257
0140 | ‘
0.190
ous ! 0009 J .
olco 0012 3° MIN.
T
0.090 0055 L 0.310 J
0,110 0065 0.385
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