Features

e Automatic power-down when dese-

lected

o CMOS for optimum speed/power

o High speed

—25ns

Low active power

— 440 mW (commercial)
— 605 mW (military)
Low standby power

— 55 mwW

CY7C147

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 .

Writingto the device is accomplished when
thechipselect (CE) and write enable (WE)
inputs are both LOW. Data on the input

4096 x 1 Static RAM

tion specified on the address pins (Ag
through Ajq).

Reading the device is accomplished by
taking the chip enable (CE) LOW while
(WE) remains HIGH. Under these con-
dintions, the contents of the location speci-
fied 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.

pin (DI} is written into the memory loca-
o TTL-compatible inputs and outputs

o Capable of withstanding greater than
2001V electrostatic discharge

Logic Block Diagram Pin Configurations
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Selection Guide
7C147-25 7C147-35 7C147-45
Maximum Access Commercial 25 35 45
Time (ns) Military 5 5
Maximum  Operating Commercial 90 80 80
Current(mA) Military 110 110
Maximum Standby Commercial 15 10 10
Current(mA) Military 10 10
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SEMICONDUCTOR
Maximum Ratings
(Abovewhich the useful life may be impaired. Foruserguidelines,  Output Currentinto Outputs (LOW) ............... 20mA
nottested.) Static Discharge Voltlage ........................ >2001V
Storage Temperature ................. - 65°Cto +150°Cc  (per MIL-STD-883, Method 3015)
Ambient Temperaturewith Latch-UpCurrent .................c.coiii... >200 mA
PowerApplied ................ RREEEED - 55°Cto +125°C Operating Range
Supply Voltage to Ground Potential
(Pin18toPin9)...................... —-05Vio +7.0V Ambient
DC Voltage Applied to Outputs Range Temperature Vee
inHighZState ...................... —-0.5Vio +7.0V Commercial 0°Cto + 70°C 5V £ 10%
DClInput Voltage .................... —3.0Vto +7.0V Militaryll —55°Cto + 125°C 5V + 10%
Electrical Characteristics Overthe Operating Rangel?]
7C147-25 7C147-35,45 Units
Parameters Description Test Conditions Min. Max. Min. Max.
Vou Output High Voltage Vee = Min, Igpg = -4.0mA 2.4 24 A\
Vou. Output Low Voltage Vee = Min, I, = 120mA 04 0.4 A%
Vi Input High Voltage 2.0 6.0 2.0 6.0 \"%
ViL Input Low Voltage -3.0 0.8 -3.0 0.8 v
Iix Input Load Current GND < V| < V¢ -10 +10 ~10 +10 HA
loz Output Leakage GND < Vg < V(¢ =50 +50 -50 +50 HA
Current Output Disabled
Ios Output Short Ve = Max., Voyt = GND -350 ~350 mA
CircuitCurrent(3]
Icc Ve Operating Vee = Max, Com’l 90 80 mA
Supply Current Iour =0mA Mil 110
Isg Automatic CEl4! Max. Veg, Com’l 15 10 mA
Power-DownCurrent CE>Viy Mil 10
Capacitance/’!
Parameters Description Test Conditions Max. Units
Civ InputCapacitance Ta = 25°C,f=1MHz, 8 pF
Cout OutputCapacitance Voc =350V 8 pF
Notes:

1. Taisthe "instant on” case tempcerature.

2. Sec the last page of this specification for Group A subgroup testing
information.

3. Duration of the short circuit should not exceed 30 seconds.

4. A pull-up resistor to Ve on the CE input is required to keep the de-

vice deselected during VOC power-up, otherwise Isp will exceed values
given.

5. Tested initially and after any design or process changes that may  af-
fect these parameters,
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CY7C147

AC Test Loads and Waveforms

A1 329 Rt 329Q
v Ve ALL INPUT PULSES
oUTPUT OuTPUT 3.0V — L so%
30 pF ggs 5 pF 2'55 GND 10% 10%
"l aND l L e aNo l L® ol - R
SCOPE — - SCOPE — = crars
(@ (b) Cra7-4
Equivalent to: THEVENIN EQUIVALENT
QUTPUT 0_14\2:::——0 1.90V
Switching Characteristics Over the Operating Rangel0]
7C147-25 7C147-35 7C147-45

Parameters Description Min. Max. Min. Max. Min. Max. Units
READ CYCLE

trRC Read Cycle Time 25 35 45 ns
tAA Address to Data Valid 25 35 a5 ns
tonA Data Hold from AddressChange 3 5 5 ns
tACE CE LOW to Data Valid 25 35 45 ns
170K CE LOW to Low Z7] 5 5 5 ns
thzCE CE HIGH to High ZI[78 20 30 30 ns
tpy CE LOW to Power-Up o 0 0 ns
Lp1) CE HIGH to Power-Down 20 20 20 ns
WRITE CYCLE!! '

twe Write Cycle Time 25 35 45 ns
t$CE CE LOW 1o Write End 25 35 45 ns
AW Address Set-Up to Write End 25 35 45 ns
LHA 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
t 7ZWE WE HIGH 10 Low ZI7] 0 0 0 ns
tHZWE WE LOW to High Z[78] 15 20 25 ns

Notes:

6. Test conditions assume signal transition times of 5 ns or less, timing 9.
reference levels of 1.5V, input pulse levels of (¢ to 3.0V, and output
loading of the specified 11 /101 and 30-pF load capacitance.

7. Atany given temperature and voltage condition, 11yz, is less than t 7

for all devices.

8. thzcr and tyzwe are tested with Cp = 5 pF as in part (b} of AC Test
Loads. Transition is measured =500 mV from steady state voltage.
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The internal write time of the memory is defined by the overlap of CE
LOW and WE LOW. Both signals must be LOW to intiate a write and
cither signal can teminate a write by going HIGH. The data input set-
up and hold timing should be referenced 10 the rising edge of the sig-
nal that terminates the write.
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CY7C147
Switching Waveforms
Read Cycle No. 1[10. 11]
tac I
ADDRESS X
tas J
toHa
DATA OUT PREVIOUS DATA VALID K XX DATA VALID
C1476
Read Cycle No, 2110- 12]
cE the
\ 4
N\ /
tace
tzce t
[* iHZCE HIGH
DATA OUT 10K MPEDANCE &6 DATA VALID >—'MPEDANCE
AN
Vee le— tru l—— tpp ——m
SUPPLY \] icc
CURRENT 50% 50%
L ISB
C147-7
Write Cycle No. 1 (WE Controlled)[%]
twe
aooress W X
tsce
&E 4 V)
°F O Y AR
taw tha
tsa tpwe
W RNR Vil
sp Ho
DATA IN DATA-IN VALID
je—— tzwe —-1 jo— tzwe —"
\!  HIGHIMPEDANCE ! jrr
DATA OUT DATA UNDEFINED ) 4
C147-8
Notes: __
10. WE is HIGH for read cycle. 12, Address valid prior to or coincident with CE transition LOW.

11. Device is continuously selected, CE = Vy;.
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CY7C147

Switching Waveforms (continucd)

Write Cycle No. 2 (CF. Controlled)!”- 13

twe
ADDRESS *
tsa tsce
CE N 4
N /]
taw tHa
tpwe
EZAMMAMMNMNNNRINIRNT 2000077707
} tsp tHo
DATA IN DATA-IN VALID
tHzwe >
\| HIGH IMPEDANCE
DATA OUT DATA UNDEFINED )
C1479
Notes: _
13. If CE goes HIGH simultancously 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 YOLTAGE
1.4 1.2 < 120
812 1 3 1.0\ e ';100\
810 tog |~ 8 i \
a 5 08 - 5 g =
w pg - —1 w (@] \
N PR Vin = 5.0V N o6 w Veg = 5.0V
< 06 Ta=25°C __| & 7 Q 60 \ Ta = 25°C
= U = =}
5 5 04 D 40 =
2 04 g Ve = 5.0V @
ViN=5.0V 5
0.2 0.2 Isg % 20
0.0 0.0 o 0
4.0 4.5 5.0 5.5 6.0 -55 25 125 0.0 1.0 2.0 3.0 4.0
SUPPLY VOLTAGE (V) AMBIENT TEMPERATURE (°C) QUTPUT VOLTAGE (V)
NORMALIZEDACCESS TIME NORMALIZEDACCESS TIME OUTPUT SINK CURRENT
vs. SUPPLY VOLTAGE vs. AMBIENT TEMPERATURE vs. OUTPUT YOLTAGE
1.4 1.6 I 160
'3 § 140
- 1.4
3 2 Z 120 =
A [=] o /
T \ 12 <~ & 100
3 J - s}
I 11 , z = 80
2 Ta=25"C £ 10 2 © Voo =50V |
Q1o ~ g Vee = 5.0V 5 . / Ta = 25°C
— 0.8 S /
09 3 20
e}
8 0.6 4]
4.0 45 50 55 6.0 -55 25 125 0.0 1.0 2.0 3.0 4.0
SUPPLY VOLTAGE (V) AMBIENT TEMPERATURE ("C) QUTPUT 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¢¢ vs. CYCLE TIME
3.0 300 14 l |
o 25 25.0 - o 13— Yec=50V
£ Ta=25"C ) / o Ta=25°C
g 20f— 1KQCSPULL-UP  — £ 5 L g qaf— V=03V
N RESISTOR TO V¢e 2 N
215 < 150 g
=" 5 V =
g ISB o / g
1.0 10.0 - — 10
2 / Vo = 4.5V z
Ta = 25°
05 —r 5.0—A4 A=2°C ] 0.9
0.0 0.0 / | 0.8
00 10 20 30 40 50 0 200 400 600 800 1000 0 10 20 30 40 50
SUPPLY VOLTAGE (V) CAPACITANCE (pF) CYCLE FREQUENCY (MHz)

Ordering Information

Speed Package Operating
(ns) Ordering Code Type Range
25 CY7C147-25PC P3 Commercial
CY7C147-25DC D4
CY7C147-251.C LS50
35 CY7C147-35PC P3 Commercial
CY7C147-35DC D4
CY7CI47-35LC 1.50

CY7C147-35DMB D4 Military
CY7C147-35KMB K70
CY7C147-351LMB 1.50

45 CY7C147-45PC P3 Commercial
CY7C147-45DC D4
CY7C147-451.C L.50

CY7C147—-45DMB D4 Military
CY7C147-45KMB K70
CY7C147-451.MB 1.50
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MILITARY SPECIFICATIONS
Group A Subgroup Testing

DC Characteristics

Parameters Subgroups
VoH 1,2,3
VoL 1,23
Vin 1,23
Vi Max. 1,23
Iix 1,23
loz 1,23
Icc 1,23
Isp 1,23

Switching Characteristics

Parameters Subgroups
READ CYCLE
tre 7.8,9,10,11
tan 7,89,10,11
tOHA 7,8,9,10,11
tACE 7.8,9,10,11
WRITE CYCLE
twe 7,8,9,10,11
1SCE 7.8,9,10,11
tAw 7,8,9,10,11
tiia 7.8,9,10,11
1sA 7.8,9,10,11
{PWE 7.8.9,10,11
isp 7.8,9,10,11
tHD 7,8,9,10,11

Document #: 38-00030-B
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