CY7C194
CY7C195
CY7C196

CY PRESS

SEMICONDUCTOR

e Capable of withstanding greater than
2001V electrostatic discharge

Features

e Automatic power-down when

deselected Functional Description
e Output Enable (OE) feature (7C195 The CY7C194, CY7C195, and CY7C196
and 7C196) are high-performance CMOS static RAMs
e CMOS for optimum speed/power organiz'edqs 65,53_6 by 4 bitsA_Easy memory
e High speed expansion is provided by active LOW chip
enable(s) (CE on the CY7C194 and
— tya =25ns CY7C195,CE}, CE; on the CY7C196) and
o Low active power three-state drivers. They have an automatic
— 880 mW power-down feature, reducing the power
e Low standby power consumptionby 75% when deselected.
—— 220 MW Writing to the device is accomplished when

e TTL-compatible inputs and outputs the chip enable(s) (CE on the CY7C194

65,536 x 4 Static R/W RAM

and CY7C195, CEy, CE; on the CY7C196)
andwrite enable (WE) inputsare both LOW.
Data on the four input pins (I/Og through
I/03) is written into the memory location,
specified on the address pins (Ag through
Ass).

Readingthe device is accomplished by taking
the chip enable(s) (CE on the CY7C194 and
CY7C195, CE1, CE; on the CY7C196)
LOW, while write enable (WE) remains
HIGH. Under these conditions the contents
of the memory location specified on the ad-
dresspins will appear on the four data output
pins.

A die coat is used to ensure alpha imrounity.
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Selection Guide
7C194-12 7C194-15 7C194-20 7C194-25 7C194-35 7C194-45
7C195-12 7C195-15 7C195-20 7C195-25 7C195-35 7C195-45
7C196~-12 7C196-15 7C196-20 7C196—-25 7C196-35 7C196—-45
Maximum Access Time (ns) 12 15 20 25 35 45
MaximumOperatin Commercial 160 150 140 120 120 120
C mAp &
urrent(mA) Military 160 150 130 130 130
Maximum Standby Current (mA) 40 40 40 35 35 35

Shaded area contains advanced information.
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CY7C194

__:r———-—_‘;?‘m CY7C195
= A CY7C196
= SEMICONDUCTOR
Maximum Ratings
(Abovewhich the useful life may be impaired. Foruserguidelines,  Static Discharge Voltage . ....................... >2001V
nottested.) (per MIL-STD—883, Method 3015)
Storage Temperature ................. —65°Cto +150°C  Latch-UpCurrent ..................ooiiils. >200 mA
Ambient Temperaturewith Operating Range
B _ o o
PowerApplied ................ SR 55°Cto +125°C Ambiont
Supply Voltage to Ground Potential . . . . .. ~0.5Vto +7.0V Range Temperaturel!) Vce
DC Voltage Applied to Outputs Co : et ° 5V + 1
inHigh ZState ...................... ~ 05V to +7.0V mmercial 0"Cto +70°C = 10%
DC Input Voltage ................... - 3.0V to +7.0V Military - 55°Cto +125°C SV =10%
Output Currentinto Outputs (LOW) ............... 20 mA
Electrical Characteristics Over the Operating Rangel2}
7C194~12 7C194-15
7C195—-12 7C195—-15
7C196—-12 7C196—15
Parameters Description Test Conditions Min. | Max. | Min. | Max. | Units
VoH Qutput HIGH Voltage | Voe = Min,, log = — 4.0 mA 2.4 2.4 v
VoL Output LOW Voltage Vee = Min, [g = 8.0 mA 0.4 0.4 \%
Vi Input HIGH Voltage 22 | Vee | 22 | Vec | V
Vi Input LOW Voltage —05| 08 | -05| 08 v
Tix Input Load Current GND < Vi< Vee -10 +10 -10 +10 nA
Ioz Output Leakage GND < Vg < Ve, -10 +10 =10 +10 UA
Current OutputDisabled
Ios Output Short Vee = Max,, =300 =300 | mA
Circuit Currentt3} VouT = GND
Icc Ve Operating Voo = Max, Igyr = 0mA, | Coml 160 150 | mA
Supply Current f =fmax =1l/tgc @ 160
Isp AutomaticCE Max. Vee, CEq 2 2 Vg, 40 40 mA
Power-Down Current Vin= Vigor Vin < Vi,
—TTLInputs4l f = fpax
Isp2 Automatic CE Max. Vcg, C—El,2 > Vee - 0.3V, 20 20 mA
Power-DownCurrent ViN>Vec—03Vor
—CMOS Inputst! Vin<03V,f=0

Shaded area contains advanced information.

Notes:
1. Ta is the “instant on” case temperature.

2. Seethelast page of thisspecification for Group A subgroup testing in-

formation.

Not more than 1 output should be shorted at one time. Duration of the
short circuit should not exceed 30 seconds.

A pull-up resistor to Ve on the CE input is required to keep the device
deselected during Ve power-up, otherwise Isp will exceed values given.
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CY7C194
CY7C195
CY7C196

PRESS
SEMICONDUCTOR

Electrical Characteristics Overthe O

perating Rangel?l (continued)

7C194-20 | 7C194-25,35, 45
7C195-20 | 7C195-25, 35, 45
7C196-20 | 7C196-25, 35,45
Parameters Description Test Conditions Min. | Max. | Min. Max. | Units
Vou Output HIGH Voltage [ Ve = Min, Ioy = — 4.0 mA 2.4 2.4 \Y
VoL Output LOW Voltage Vee = Min, IgL = 8.0 mA 0.4 0.4 A%
VIH Input HIGH Voltage 22 | Veeo 2.2 Vee A%
| Vi [nput LOW Voltage -05) 08 | =30 0.8 Vv
Iix Input Load Current GND < Vi< V¢ —-10 | +10 | -10 +10 A
Ioz Output Leakage GND < Vo < Ve, -10 | +10 [ -10 +10 uA
Current OutputDisabled
los QOutput Short Voo = Max, —350 -350 mA
CircuitCurrent[?] Vour = GND
Ice Ve Operating Vee = Max, Iout = 0mA, | Com'l 140 120 mA
SuppIyQJrrent f=fMAX =1/tRC Mil 150 130
IsB1 AutomaticCE Max. Vo, CEp 2 > Vig, 40 35 mA
Power-DownCurrent Vin 2> Vg or
—TTL Inputsl4l VIN < VI, £ = fmax
Isg2 Automatic CE Max. Vg, CEp2 > Ve — 0.3V, 20 20 mA
Power-DownCurrent VN> Vee —03Vor
—CMOS Inputsl4] ViN<0.3V,£=0 B
Shaded area contains advanced information.
Capacitancels]
Parameters Description Test Conditions Max Units
Civ InputCapacitance Ta =25°C,f=1MHz, 10 pF
CouT OutputCapacitance Vee = 5.0V 10 pF
Note:
5. Testedinitially and after any design or process changes that may affect
these parameters.
AC Test Loads and Waveforms
R1 4810, RY 4810
8 o s ALL INPUT PULSES
UTPUT OUTPUT .
o uTP °T— 3.0v o 90%
30 pF 5?5 a 5pF 252511 GND 10% 10%
INCLUDING | INCLUDING | <5ns = ] =5ns
JIG AND == = JIG AND == =
SCOPE ~ = SCOPE — =
(a) (b) C194-6 C19a-7
Equivalent to: THEVENIN EQUIVALENT

16780

OUTPUT O———"W———0 1.73V
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CY7C194
CY7C195
CY7C196

CYPRESS
SEMICONDUCTOR

Switching Characteristics Overthe Operating Rangel26l

7C194—12 | 7C194—15 | 7C194-20 | 7C194-25 | 7C194-35 | 7C194-45
7C195-12 | 7C195-15 | 7C195-20 | 7C195-25 | 7C195-35 | 7C195-45
7C196—12 | 7C196—15 | 7C196-20 | 7C196-25 | 7C196-35 | 7C196—45
Parameters Description Min. | Max. Min.—l Max. | Min. Max. Min. | Max. | Min. | Max. | Min. | Max. | Units
READ CYCLE ‘
tRC Read Cycle Time 12 15 20 25 35 45 ns
taa Address to Data Valid 12 15 20 25 35 45 ns
toHa Output Hold from 3 3 3 3 3 3 ns
AddressChange
tACED CE LOW to 12 15 20 25 35 45 ns
tACE2 Data valid
tDOE OE LOW to | 7C195, 6 8 10 15 20 20 ns
Data Valid | 7C196
tLZ0E OELOWto [7C195, | 0 0 0 3 3 3 ns
LowZ 7C196
tHZOE OEHIGH |7C195, 7 8 8 13 15 20 ns
to High Z[81 [ 7C196
tLZCEL CELOW to 3 3 3 3 3 3 ns
tLzCE2 Low Z[7]
tHZCEL CE HIGH to 7 8 10 13 15 20 ns
IHZCE? High 2[78]
tpy CE LOW to 0 0 0 0 0 0 ns
Power-Up
tpp CEHIGH to 12 15 20 25 35 45 ns
Power-Down
WRITE CYCLED!
twe Write Cycle Time 12 15 20 25 35 45 ns
SCE CE LOW to Write 9 10 15 20 30 40 ns
End
taw Address Set-Up to 9 10 15 20 25 35 ns
Write End
tHA 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 9 10 15 20 25 30 ns
tsp Data Set-Up to 7 8 10 15 17 20 ns
Write End
tHD Data Hold from 0 0 0 0 0 0 ns
Write End
tLZWE WE HIGH to 3 3 3 3 3 3 ns
Low ZI7]
tHZWE WE LOW to 7 7 10 0 13 0 15 0 20 ns
High z(7. 81
Notes: .
6. Testconditions assumesignal transition time of S nsorless, timingref- 9. Theinternal write time of the memory isdefined by the overlap of CE
erence levels of 1.5V, input pulse levels of 0 to 3.0V, and outputloading LOW, CE; LOW, and WE LOW. All signals must be LOW to initiate
of the specified Ior /Ion and 30 pF load capacitance. awrite and any signal can terminate a write by going HIGH. The data
7. Atany given temperature and voltage condition, tiyzcg is less than input set-up and hold timing should be referenced to the rising edge of
ty.zcE and tyzwe is less than tizwe for any given device. the signal that terminates the write.

8. tHZOE, tHZCE, and tyzwe are specified with C,. = 5 pF as in part (b)
of AC Test Loads. Transition is measured 500 mV from steady state
voltage.
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CY7C194
CY7C195
CY7C196

Switching Waveforms
Read Cycle No. 1110, 11]

ADDRESS

tre

foHA

DATA OUT PREVIOUS DATA VALID

DATA VALID

C194-8

Read Cycle No. 2[10. 12]

tRe

CE,, CE, —}K

tace
TE
(7C195 and
7C196)

HIGH IMPEDANCE
DATA OUT

b ————

tizoe —>

— tHzoe
[+ hzce HIGH

~

l———— tay

Vee
SUPPLY

F—— Y 720E ————»f

DATA VALID

IMPEDANCE

1—— tep

50%
CURRENT

ICC
50%

I1SB

C194-9

Write Cycle No. 1 (CE Controlied)(®: 13, 14]

e

ADDRESS >(

X

oE,

CE,
(7C196)

\| tsce —7(

tsa

taw

NN

tHa

DATAI/O

tsp

o

Notes:

DATA VALID

€194-10

10. WE is HIGH for read cycle.

11. Device is continuously selected: CE) = Vy, CEp = Vy1,(7C196), and

OE = V1 (7C195 and 7C196).

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

LOW.

13.
14.

13s.

Data I/O will be high impedance if O = Vg (7C195 and 7C196).

If any CE goes HIGH simultaneously with WE HIGH, the output re-
mains in a high-impedance state.

The minimum write cycle time for Write Cycle No. 3 (WE controlled,

OE LOW) s the sum of tyzwg and tgp.

2-406



CY7C1%4
CY7C195
CY7C196

Switching Waveforms (continued)
Write Cycle No. 2 (WE Controlled, OE HIGH During Write for 7C195 and 7C196 only)(%: 13 14]

e twe

ADDRESS Sé >(
T AN - L7707

tha —™

taw

WE Isa ’{ tpwe —_—T
RN i

s

DATA /O X><><>< ><>< ( DATA VALID

[ tHzoE

Ho

S

C194-12

Write Cycle No. 3 (WE Controlled. OE LOW)[}4, 45]
pe twe

ADDRESS

_TE N\
CE, (7C196)

p

N U

taw
v f— tsp —>|
WE /
\R\ N\ /
tsp tHp
tHzwE tizwe C184-11
Typical DC and AC Characteristics
NORMALIZED SUPPLY CURRENT NORMALIZED SUPPLY CURRENT OUTPUT SOURCE CURRENT
vs. SUPPLY VOLTAGE vs. AMBIENT TEMPERATURE = vs. OUTPUT VOLTAGE
1.4 14 l ‘I'E: 120t L ] 1
cc =
812 B2 Z 100 - —
| Iy w
810 S ———— 010 z
> 80 —
2 ool A 8 3
Hoos Woosg :
E g Wogg Vee = 5.0V
< 06 Vny=50v — < 06 SS) \ Ta=25°C
[:9 Ta=25°C @
Q 04 A 9 04 Veg=50v — P 40 \
j T VN = 5.0V 5 20L N
02 Iss 02 lSB %
0.0 0.01 L o 0 L
4.0 45 5.0 55 8.0 —-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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CY7C194

CY7C195
CYPRESS CY7C196
=275 SEMICONDUCTOR
Typical DC and AC Characteristics (continued)
NORMALIZED ACCESS TIME NORMALIZED ACCESS TIME OUTPUT SINK CURRENT
vs. SUPPLY VOLTAGE vs. AMBIENT TEMPERATURE vs. OUTPUT VOLTAGE
1.4 1.6 g 140
~ 120
1.3 3 14 E /
2 o 4 100 #
o @
o112 o o /
N N 12 3 80
2 : ) ¢
< 1.
P ~ Tp = 25°C EEC) 1.0 Z 60 ¥CC = 5;%v ]
210 > Vce = 5.0V ré 40 A=25 {
— o E oL/
2 20
0.9 (e
.8 0.6 0
40 45 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) OUTPUT VOLTAGE (V)
TYPICAL POWER-ON CURRENT TYPICAL ACCESS TIME CHANGE
vs. SUPPLY VOLTAGE vs. OUTPUT LOADING NORMALIZED I¢c vs. CYCLE TIME
3.0 — 30.0 125
Yamil
o 2.5 - 250 8 Vee = 5.0V
£ £ £ Tp = 25°C
Q 20 5 200 2 1,00 — vy = 0.5V
N = / N
215 & 150 2
s v 5 ™ 4 s
g g Vv g 0.75
1.0 10.0 Ve = 4.5V — :
= / Ta=25°C z L~
05 5.0—A
0.0 0.0 0.5
00 10 20 30 40 50 0 200 400 600 800 1000 10 20 30 40
SUPPLY VOLTAGE (V)  CAPACITANCE (pF) CYCLE FREQUENCY (MHz)
7C194 Truth Table
CE WE Data /O Mode Power
H X High Z Deselect/Power-Down Standby (Isg)
L H Data QOut Read Active (Icc)
| L L Data In Write Active (Icc)
7C195 Truth Table
CE; WE OE Data /O Mode Power
H X X High Z Deselect/Power-Down Standby (Isg)
L H L Data Out Read Active (Icc)
L L X Data In Write Active (Icc)
L H H HighZ Deselect Active (Icc)
7C196 Truth Table
CE, CE, WE OE Data I/O Mode Power
H X X X HighZ Deselect/Power-Down Standby (Isp)
X H X X
L L H L Data Out Read Active (Icc)
L L L X Data In Write Active (Icc)
L L H H HighZ Deselect Active (Icc)
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CY7C194

CY7C195
S s CY7C196
SEMICCNDUCTOR
Ordering Information
Speed Package | Operating Speed Package | Operating

(ns) Ordering Code Type Range (ns) Ordering Code Type Range

12 CY7C194~12DC D14 Commercial 12 CY7C195-12DC D22 Commercial
CY7C194-12LC L54 CY7C195-12LC L54
CY7C194-12PC P13 CY7C195-12PC P21
CY7C194-12VC V13 CY7C195-12VC V21

15 CY7C194-15DC D14 Commercial 15 CY7C195-15DC D22 Commercial
CY7C194-15LC L54 CY7C195-15LC 154
CY7C194—-15PC P13 CY7C195-15PC P21
CY7C194-15VC V13 CY7C195-15VC V21
CY7C194—-15DMB D14 Military CY7C195—-15DMB D22 Military
CY7C194~15KMB K73 CY7C195—15KMB K74
CY7C194-15LMB L54 CY7C195—15LMB L54

20 CY7C194-20DC D14 Commercial 20 CY7C195-20DC D22 Commercial
CY7C194—20LC L54 CY7C195-25LC L54
CY7C194-20PC P13 CY7C195-20PC P21
CY7C194-20VC V13 CY7C195-20VC V21
CY7C194—-20DMB D14 Military CY7C195—-20DMB D22 Military
CY7C194—-20KMB K73 CY7C195—20KMB K74
CY7C194-20LMB L54 CY7C195-20LMB L54

25 CY7C194~25DC D14 Commercial 25 CY7C195-25DC D22 Commercial
CY7C194-25L.C 154 CY7C195-25LC L54
CY7C194—-25PC P13 CY7C195-25PC P21
CY7C194-25VC V13 CY7C195-25VC V21
CY7C194-25DMB D14 Military CY7C195-25DMB D22 Military
CY7C194—-25KMB K73 CY7C195-25KMB K74
CY7C194—-25LMB L54 CY7C195-25LMB L54

35 CY7C194-35DC D14 Commercial 35 CY7C195-35DC D22 Commercial
CY7C194-35LC L54 CY7C195-35LC L54
CY7C194-35PC P13 CY7C195-35PC P21
CY7C194-35VC Vi3 CY7C195-35VC V21
CY7C194-35DMB D14 Military CY7C195~35DMB D22 Military
CY7C194-35KMB K73 CY7C195-35KMB K74
CY7C194—35LMB L54 CY7C195-35LMB L54

45 CY7C194-45DC D14 Commercial 45 CY7C195-45DC D22 Commercial
CY7C194—-45LC L54 CY7C195-45LC L54
CY7C194—-45PC P13 CY7C195—-45PC P21
CY7C194—-45VC V13 CY7C195-45VC V21
CY7C194—45DMB D14 Military CY7C195-45DMB D22 Military
CY7C194—-45KMB K73 CY7C195-45KMB K74
CY7C194—-45L.MB L54 CY7C195-45LMB L54

Shaded area contains advanced information.

Shaded area contains advanced information.
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CY7C194
=== CY7C195

I

% S CY7C196

PRESS
=5 SEMICONDUCTCR

Ordering Information (continued)

Speed Package | Operating | MILITARY SPECIFICATIONS
(ns) Ordering Code Type Range Group A Subgroup Testing
12 CY7C196—12DC D22 | Commercial .
SYICI9%6-10LC iis DC Characteristics
CY7C196—12PC P21 Parameters Subgroups j
CY7C196-12VC v21 Vou 1,2,3 ‘
15 CY7C196—15DC D22 | Commercial VoL 1,2,3 \
CY7C196—15LC 154 Vig 1,2,3 4}
CY7C196—15PC P21 Vi Max. 1,2,3
CY7C196—15VC V21 It 123
CY7C196—~15DMB D22 | Military Toz 123
CY7C196—15KMB K74 Tos 133
CY7C196—15LMB 154
T 20 | CY7C196—20DC D22 | Commercial loc 243
CY7C196-20LC L54 Iss1 123
CY7C196—20PC P21 Is2 1,23
SYICI3S -2 Va1 _ Switching Characteristics
CY7C196—20DMB D22 Military Parameters j Subgroups
CY7C196—20KMB K74
READ CYCLE
CY7C196—20LMB L54
25 | CY7C196-25DC D22 | Commercial tRC 7.8,9,10, 11
CY7C196-25LC 154 taa 7,8,9,10,11
CY7C196—25PC P21 toHA 7,8,9,10,11
CY7C196-25VC v21 tACE;> ACE2 7,8,9,10,11
CY7C196—25DMB D22 Military tpoglLf] 7,8,9,10, 11
| CY7C196-25KMB K74 WRITE CYCLE
CY7C196—25LMB L54 twe 7,8,9,10, 11
S CY7C196—35DC D22 | Commercial -~ 78.9.10.11 T
CY7C196—35LC LS54 - 73510, Uj
CY7C196-35PC P21
CY7C196—35VC V21 tHA 7.8910.11 |
CY7C196-35DMB D22 | Military sA 7891011
CY7C196—35KMB K74 PWE 7,8,9,10, 11
CY7C196~35LMB L54 tsD 7,8,9,10,11
[ a5 CY7C196~45DC D22 | Commercial tHp 7,8,9,10,11
CY7C196—45LC 154 Note:
CY7C196—45PC 21 16. 7C195 and 7C196 only.
CYTC196—45VC val Document #: 38—00081—F
CY7C196—45DMB D22 | Military
CY7C196—45KMB K74
CY7C196—45LMB L54

Shadedarea contains advanced information.
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