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Features

High speed

—12ns

Output enable (OE) feature (7C195 and 7C196)
CMOS for optimum speed/power

Low active power

—880 mW

Low standby power

—220 mW

TTL-compatible inputs and outputs
Automatic power-down when deselected

Functional Description

The CY7C194, CY7C195, and CY7C196 are high-perfor-
mance CMOS static RAMs organized as 65,536 by 4 bits.
Easy memory expansion is provided by active LOW Chip En-

64K x 4 Static RAM

able(s) (CE on the CY7C194 and CY7C195, CE4, CE5 on the
CY7C1986) and three-state drivers. They have an automatic
power-down feature, reducing the power consumption by 75%
when deselected.

Writing to the device is accomplished when the Chip Enable(s)
(CE on the CY7C194 and CY7C195, CE4, CE, on the
CY7C1986) and Write Enable (WE) inputs are both LOW. Data
on the four input pins (I/Og through 1/Og) is written into the
memory location, specified on the address pins (Ag through
Ais).

Reading the device is accomplished by taking the Chip En-
able(s) (CE on the CY7C194 and CY7C195, CE4, CE, on the
CY7C196) LOW, while Write Enable (WE) remains HIGH. Un-
der these conditions the contents of the memory location
specified on the address pins will appear on the four data I/O
pins.

A die coat is used to ensure alpha immunity.
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Selection Guide
7C194-12 7C194-15 7C194-20 7C194-25 7C194-35
7C195-12 7C195-15 7C195-20 7C195-25 7C195-35 7C194-45
7C196-12 7C196-15 7C196-20 7C196-25 7C196-35 7C196-45
Maximum Access Time (ns) 12 15 20 25 35 45
Maximum Operating Current (mA) 155 145 135 115 115
Maximum Standby Current (mA) 30 30 30 30 30 30
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CY7C194

Maximum Ratings Output Current into Outputs (LOW) ... 20 mA
(Above which the useful life may be impaired. For user guide- (SS::IKAPCSE-?%rg;gO&z%ﬁOd3015) """""""""""""""" >2001V
lines, not tested.) Latch-Us G ’ A
Storage Temperature .............ccocooeeieennnnn, —65°C to +150°C ACRUP CUITENLos v >200 m
Ambient Temperature with Operating Range
Power Applied.........ccccccoiiii —55°C to +125°C
; Ambient
Supply Voltage to Ground Potential -0.5V to +7.0V Range Temperature[ 1 Vee
DC Voltage Applled to Outputs ;
in High Z Statel™.............coccocoooviii. —0.5V to Ve + 0.5V Commercial 0°C to +70°C S5V+10%
DC Input Voltage!™.............c.ccocooovnnn. -0.5Vto Vg + 0.5V :
Electrical Characteristics Over the Operating Range
7C194-12 7C194-15
7C195-12 7C195-15
7C196-12 7C196-15
Parameter Description Test Conditions Min. Max. Min. Max. Unit
Vou Output HIGH Voltage Vee =Min, lgy =—4.0 mA 2.4 24 \
VoL Output LOW Voltage Voo = Min,, lp. =8.0 mA 0.4 0.4 \
ViH Input HIGH Voltage 22 Vee 22 Vee \
+ 0.3V +0.3V
v, M Input LOW Voltage -0.5 0.8 0.5 0.8 Vv
lix Input Load Current GND <V, < Ve -5 +5 -5 +5 A
loz Output Leakage GND < Vg < Ve, -5 +5 -5 +5 A
Current Output Disabled
los Output Short Vee = Max., -300 -300 mA
Circuit Currentl®] Vout = GND
lCC VCC Operating Vcc= Max., |OUT=O mA, 155 145 mA
Supply Current f=fuax=11rc
lSB‘l Automatic ﬁ Max. Vcc, ﬁ1 22 V|H1 30 30 mA
Power-Down Current V|N > VlH or V|N < V||_, f= fMAX
—TTL Inputs[4]
lgp2 Automatic CE Max. Vg, CEq 5 > Vo - 0.3V, 10 10 mA
Power-Down Current ViN2 Voo -0.3Vor
—CMOS Inputs!¥l ViN< 0.3V, f=0
Notes:

1. Minimum voltage is equal to —2.0V for pulse durations of less than 20 ns.

Ta is the “Instant On” case temperature.

2
3. Not more than 1 output should be shorted at one time. Duration of the short circuit should not exceed 30 seconds.
4. A npull-up resistor to Vo on the CE input is required to keep the device deselected during V¢ power-up, otherwise lgg will exceed values given.
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Electrical Characteristics Over the Operating Range(continued)

7C194-20 7C194-25, 35, 45
7C195-20 7C195-25, 35
7C196-20 7C196-25, 35, 45
Parameter Description Test Conditions Min. Max. Min. Max. Unit
Vou Output HIGH Voltage Voo =Min, oy =—4.0 mA 24 24 \
Vo Output LOW Voltage Veg =Min, I =8.0mA 0.4 04 \
Viy Input HIGH Voltage 22 Voo 22 Voo \
+0.3V +0.3V
Vi Input LOW Voltage -0.5 0.8 -0.5 0.8 \
lx Input Load Current GND <V < Ve -5 +5 -5 +5 A
loz Output Leakage GND <Vgp< Ve, -5 +5 -5 +5 A
Current Output Disabled
los Output Short Vo = Max., —300 -300 mA
Circuit Current®] Vout = GND
lCC VCC Operating Vcc=MaX., |OUT=O mA, 135 115 mA
Supply Current f=fmax=11Rrc
lSB1 Automatic E Max. Vcc, E1 2 > V|H, 30 30 mA
Power-Down Current ViN2Vyor
—TTL Inputst Vin < Vi, f = fuax
lggo Automatic CE Max. Vg, CEy 5> Ve —0.3V, 15 15 mA
Power-Down Current VinN=Veg—0.3Vor
—CMOS Inputs¥l Viy<0.3V,f=0
Capacitancel
Parameter Description Test Conditions Max. Unit
CiNn Input Capacitance Ta=25°C, f=1MHz, 8 pF
Cout Output Capacitance Vee =50V 10 pF
AC Test Loads and Waveforms!®
R1 4810 R1 4810
v v ALL INPUT PULSES
OUTPUT! OUTPUT! 3.0V ] L ano,
90% 90%
30 pF $ R2 5 pF g R2 anp —1
:I: 1 255Q :I: 1 255Q -
INCLUDING—== — INCLUDING—== — <t
JIGAND ~ - JIGAND ~ -
SCOPE (a) SCOPE (b) C1o4-4 C1945

Equivalent to:

OUTPUTe

Notes:

THEVENIN EQUIVALENT

167Q

AAA

0 1.73V

5. Tested initially and after any design or process changes that may affect these parameters.
6. t,=<3nsforthe-12 and-15 speeds. {, = < 5 ns for the -20 and slower speeds.
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Switching Characteristics Over the Operating Rangel’]
7C194-12 7C194-15 7C194-20 7C194-25 7C194-35
7C195-12 7C195-15 7C195-20 7C195-25 7C195-35 7C194-45
7C196-12 7C196-15 7C196-20 7C196-25 7C196-35 7C196-45
Parameter Description Min. | Max. | Min. | Max. | Min. | Max. | Min. | Max. | Min. | Max. | Min. | Max. | Unit
READ CYCLE
tre Read Cycle Time 12 15 20 25 35 45 ns
tan Address to Data 12 15 20 25 35 45 ns
Valid
toHA Output Hold from 3 3 3 3 3 3 ns
Address Change
tAcET, CELOW o 12 15 20 25 35 45 | ns
tACE2 Data Valid
tooE OELOW to | 7C195, 5 7 9 10 16 16 | ns
Data Valid |7C196
ti70E OELOW+to [7C195,| © 0 0 3 3 3 ns
Low Z 7G196
thzoE OEHIGHto | 7C195, 5 7 9 11 15 15 | ns
High [ | 7C196
t 7cE1, CELOW o 3 3 3 3 3 3 ns
tLZCE2 Low Z[S]
trzcEs CE HIGH to 5 7 9 11 15 15 | ns
thzce2 High ZI8#1
tpy CE LOW to 0 0 0 0 0 0 ns
Power-Up
tpp CE HIGH to 12 15 20 25 35 45 | ns
Power-Down
WRITE CYCLE['"
twe Write Cycle Time 12 15 20 25 35 45 ns
tsce CE LOW to Write End 10 15 18 22 22 ns
taw Address Set-Up to 10 15 20 25 35 ns
Write End
tya Address Hold from 0 0 0 0 0 0 ns
Write End
tsa Address Set-Up to 0 0 0 0 0 0 ns
Write Start
tpwe WE Pulse Width 15 18 22 22 ns
tgp Data Set-Up to 10 10 15 15 ns
Write End
tHp Data Hold from 0 0 0 0 0 0 ns
Write End
t 7wE WE HIGH to 3 3 3 3 3 3 ns
Low Z!®l
thzwe WE LOW to 7 7 10 0 13 0 15 0 20 | ns
High Z[& 9
Notes:

7. Test conditions assume signal transition time of 3 ns or less for -12 and -15 speeds and 5 ns or less for -20 and slower speeds, timing reference levels of 1.5V,
input pulse levels of 0 to 3.0V, and output loading of the specified g/l and 30-pF load capacitance.
8. 1tnzoE thzce, and tyzwe are specified with G| = 5 pF as in part (b) of AC Test Loads. Transition is measured £500 mV from steady-state voltage.
9. Atany given temperature and voltage condition, tzcg is less than 1 7o and e is less than t e for any given device.
10. The internal write time of the memory is defined by the overlap of CE; LOW, CE, LOW, and WE LOW. All signals must be LOW fo initiate a write and any signal can
terminate a write by going HIGH. The data input set-up and hold timing should be referenced 1o the rising edge of the signal that terminates the write.
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Switching Waveforms
Read Cycle No. 1 (11, 12]
tre >
ADDRESS X
tan =
«—— toHa ——»
DATA OUT PREVIOUS DATA VALID X><>< DATA VALID
C194-8
Read Cycle No. 2 [11,13]
oE. OE tre
1 GR2 TN Y/
N\ /)
tace
OE T\
(7C195 and N
7C196) {ooE - — tuzoe
e— tizoE «— tHzcE HIGH
HIGH IMPEDANCE 7 IMPEDANCE
DATA OUT C DATA VALID >—
tizce >
-« tpy — 1«—— tpp —
Voo \] Icc
SUPPLY 50% 50%
CURRENT L ISB
C1%4-6

Write Cycle No. 1 (CE Controlled)[10. 14, 15]

twe

ADDRESS 3( X

CE; je——— fgcp ——»
CE, \\ 7(
(7C196) tsa
taw tHa ——

NN Pl

je— tgp ——— e tp

DATA I/O DATA VALID
C194-7
Notes:
11. WE is HIGH for read cycle. _ _
12. Device is continuously selected: CEy =V, CE, = V| (7C196), and OE = V|| (7C195 and 7C196).

13. Address valid prior to or coincident with CE; and CE; transition LOW.

14. Data I/O will be high impedance if OE = Vi (7G195 and 7G196).
15. If any CE goes HIGH simultaneously with WE HIGH, the output remains in a high-impedance state.
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Note:

?__'z CY7C195
__——; CYPRESS CY7C196
Switching Waveforms (continued)
Write Cycle No. 2 (WE Controlled, OE HIGH During Write for 7C195and 7C1960only) (10, 14,15]
twe
ADDRESS X X
CE;
CE, (7C196) \§§\S\ %/
taw tHa —»7
WE < tsa tpwe
N Y/
R 7
OE 7,/ /
tsp tHp
DATA /0 ><><><>< ><>< ( DATA VALID
- tHZOE C194-8
Write Cycle No. 3 (WE Controlled, OE LOW)!'5 '€
twe
ADDRESS X X
CE;
CE, (7CH1 96) \SSS\SSS\ /7/-/ A
taw tha —
WE T tsn =
%\ (
JDi tsp —»4—;‘ tHp |
DATA I/O >< DATA VALID | ZZZ
1
thHzwe [ LZwE —> Cles-s
16. The minimum write cycle time for Write Cycle No. 3 (WE controlled, OE LOW) is the sum of tzwe and tgp
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Typical DC and AC Characteristics

NORMALIZED SUPPLY CURRENT
vs. SUPPLY VOLTAGE

NORMALIZED SUPPLY CURRENT
vs. AMBIENT TEMPERATURE

1 1.4 |
B2 B
Q lcc Q
© 10 © 10
a / a
Hoos /1 4 o8 \
= =
< os vy=s0v — £ 06
s TA =25°C o
2 o4 Q o4 Vog=5.0V  —]
0.2— 0.2 ]
SB SB
0.0 0.0
4.0 45 5.0 55 6.0 -55 25 125
SUPPLY VOLTAGE(V) AMBIENT TEMPERATURE(°C)
NORMALIZED ACCESS TIME NORMALIZED ACCESS TIME
vs. SUPPLY VOLTAGE vs. AMBIENT TEMPERATURE
1.4 1.6
3 1.3 $14
0 12 a
N N 12
Z 11N =
= N Ta=25°C Z 5
Q 10 o Voo =5.0V
0.9
0.8 06
4.0 45 5.0 55 6.0 -55 25 125
SUPPLY VOLTAGE (V) AMBIENT TEMPERATURE (°C)
TYPICAL POWER-ON CURRENT TYPICAL ACCESS TIME CHANGE
vs. SUPPLY VOLTAGE vs. OUTPUT LOADING
3.0 30.0
o 25 ~ 25.0 ~
i ] /
o 20 < 200 <
5 = /
-
< 15 |§ 15.0 4
= il
o | /
2 10 2 400 Voo =45V —
/ Tp =25°C
0.5 / 5.0 /]
0.0 0.0 /
00 10 20 30 40 50 0 200 400 600 800 1000

SUPPLY VOLTAGE (V) CAPAGITANGE (pF)

OUTPUT SOURCE CURRENT (mA)

OUTPUT SINK CURRENT (mA)

NORMALIZED | o

-
N
o

-
o
o

60

40

20

0
0

OUTPUT SOURCE CURRENT
vs. OUTPUT VOLTAGE

Voo =5.0V
\ Tp=25°C
n
\\
0 10 20 30 40

OUTPUT VOLTAGE(V)

OUTPUT SINK CURRENT
vs. OUTPUT VOLTAGE

140
120 7
100 //
80
60 Voo =5.0V ]
Tp=25°C
40 /
20
0
00 10 20 30 40
OUTPUT VOLTAGE (V)
NORMALIZED I¢c vs.CYCLE TIME
1.25
Ve =5.0V
T =25°C
1.00 —— V=05V /
0.75 //
0.50
10 20 30 20

CYCLE FREQUENCY (MHz)
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CY7C195
CY7C196
7C194 Truth Table
CE WE Data I/O Mode Power
H X High Z Deselect/Power-Down Standby (Igp)
L H Data Out Read Active (Icc)
L L Data In Write Active (Icc)
7C195 Truth Table
CE;, WE OE Data I/O Mode Power
H X X High Z Deselect/Power-Down Standby (Igg)
L H L Data Out Read Active (Icc)
L L X Data In Write Active (Icc)
L H H High Z Deselect Active (Igc)
7C196 Truth Table
CE; CE, | WE | OE Data I/O Mode Power
H X X X High Z Deselect/Power-Down Standby (Igp)
X H X X
L L H L Data Out Read Active (Icc)
L L L X Data In Write Active (Ic)
L L H H High Z Deselect Active (Icc)
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Ordering Information

Speed (ns) Ordering Code Package Name Package Type Operating Range
12 CY7C194-12PC P13 24-Lead (300-Mil) Molded DIP Commercial
CY7C194-12VC Vi3 24-L ead Molded SOJ
15 CY7C194-15PC P13 24-Lead (300-Mil) Molded DIP Commercial
CY7C194-15VC Vi3 24-L ead Molded SOJ
20 CY7C194-20PC P13 24-Lead (300-Mil) Molded DIP Commercial
CY7C194-20VC Vi3 24-L ead Molded SOJ
25 CY7C194-25PC P13 24-Lead (300-Mil) Molded DIP Commercial
CY7C194-25VC Vi3 24-L ead Molded SOJ
35 CY7C194-35PC P13 24-Lead (300-Mil) Molded DIP Commercial
CY7C194-35VC Vi3 24-L ead Molded SOJ
45 CY7C194-45PC P13 24-Lead (300-Mil) Molded DIP Commercial
CY7C194-45VC Vi3 24-L ead Molded SOJ
Speed (ns) Ordering Code Package Name Package Type Operating Range
12 CY7C195-12PC P21 28-Lead (300-Mil) Molded DIP Commercial
CY7C195-12VC V21 28-Lead Molded SOJ
15 CY7C195-15PC P21 28-Lead (300-Mil) Molded DIP Commercial
CY7C195-15VC V21 28-Lead Molded SOJ
20 CY7C195-20PC P21 28-Lead (300-Mil) Molded DIP Commercial
CY7C195-20VC V21 28-Lead Molded SOJ
25 CY7C195-25PC P21 28-Lead (300-Mil) Molded DIP Commercial
CY7C195-25VC V21 28-Lead Molded SOJ
35 CY7C195-35PC P21 28-Lead (300-Mil) Molded DIP Commercial
CY7C195-35VC V21 28-Lead Molded SOJ
45 CY7C195-45PC P21 28-Lead (300-Mil) Molded DIP Commercial
CY7C195-45VC V21 28-Lead Molded SOJ
Speed (ns) Ordering Code Package Name Package Type Operating Range
12 CY7C196-12PC P21 28-Lead (300-Mil) Molded DIP Commercial
CY7C196-12VC V21 28-Lead Molded SOJ
15 CY7C196-15PC P21 28-Lead (300-Mil) Molded DIP Commercial
CY7C196-15VC V21 28-Lead Molded SOJ
20 CY7C196-20PC P21 28-Lead (300-Mil) Molded DIP Commercial
CY7C196-20VC V21 28-Lead Molded SOJ
25 CY7C196-25PC P21 28-Lead (300-Mil) Molded DIP Commercial
CY7C196-25VC V21 28-Lead Molded SOJ
35 CY7C196-35PC P21 28-Lead (300-Mil) Molded DIP Commercial
CY7C196-35VC V21 28-Lead Molded SOJ

Document #: 38—00081-K
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Package Diagrams
24-Lead (300-Mil) Molded DIP P13/P13A

DIMENSIONS IN INCHES MIN.
MAX.

12 1
AL ¥ P 13 | P 13A
1170 | 1230
a2 NOTE A1 500 | 1360
i
0030 | 0.060
AR A AT NOTE B | 9930 | Q060
NOTE B | |~
NOTE A
SEATING PLANE 0280
. ; l’ 0.325 ‘l
0140 [NED)
o:};o 0.140
ous ¥ 0.009 3° MIN,
0.160 0015 0.012
T 0.060
0.090 0.015 .
0.10 0065 0.020 0.385
51-85013-A
28-Lead (300-Mil) Molded DIP P21
14 1
O S N Y e M B N g g : DIMENSIDNSININCHES%
MAX.
0.260
0'2180
T T T T T T T R
1
5 28 o
0.080
SEATING PLANE
0.290
| l’ o.aas‘l
0140
0190
o3 ! * MIN.
0160 0015 0012 3
T 0.060
0410 0.065 0.050 l‘_ 0385 _'I
51-85014-B

10
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Package Diagrams (continued)
24-Lead (300-Mil) Molded SOJ V13

PINIID

12
s rnnsnonn i
g%l% R DIMENSIONS IN INCHES  MIN.

SEATING PLANE

0613 i
0.120
N —k
' A 0.004 )

0.050 ..".. %ﬂ% 0.025 MIN.

TYP.
28-Lead (300-Mil) Molded SOJ V21
DIMENSIONS IN INCHES MIN.
MAX.
DETAIL A
A

PIN 1 ID
XT

4 .
I1rII1I1I1I1I1I1I1I1rIrII1,
¢ QZL[
- 0.330
0.300 4350
0.026

uuuuuuuuuuuuuulgl. _—Il-_ 0032
15 28 0.013 -
0.019 0.014
0.020
OPTION 1 OPTION 2

0.697
0.713 SEATING PLANE
i
GimlmlwlwlElid TSinlmlmlmlzlE ' 0.120
‘ 1 0140 g_g_?sl
0050 I ¥ Ioloo4] 0262 '
TYP. 0.025 MIN. 0.272 51-85031-B
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of any circuitry other than circuitry embodied in a Cypress Semiconductor product. Nor does it convey or imply any license under patent or other rights. Cypress Semiconductor does not authorize
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Semiconductor products in life-support systems application implies that the manufacturer assumes all risk of such use and in doing so indemnifies Cypress Semiconductor against all charges.



