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® Automatic power-down when
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e Capable of withstanding greater than
2001V electrostatic discharge

and CY7C195, CE;, CE; on the CY7C196)
andwrite enable (WE) inputs are both LOW,

deselected Functional Description Data on the four input pins (I/Op through
o 1/03) is written into the memory location,
¢ Output Enable (OE) feature (7C195 The CY7C194, CY7C195, and CY7C196 specified on the address pins (Ag through
and 7C196) are high-performance CMOS static RAMs Ass).
e CMOS for optimum speed/power organizedas 65,536 by 4 bits. Easy memory . L . .
. P peedp expansionis _E(,)vided by active LOW chip Readingthe device isaccomplished by taking
o High speed enable(s) (CE on the CY7C194 and thechipenable(s) (CE onthe CY7C194 and
— tas=25ns CY7C195,CEy, CEzonthe CY7C196)and CY7C193, CEy, CE; on the CY7C196)
o Lowactive power three-state drivers. Theyhaveanautomatic LOW, while write enable (WE) remains
— 880 mW power-down feature, reducing the power HIGH. Under these.condltlo.ns the contents
— consumptionby 75% when deselected. of the memory location specified on the ad-
¢ Low standby power o . . dresspinswill appear on the four data output
— 220 mW Writing to the device is accomplished when pins.
¢ TTL-compatible inputs and outputs the chip enable(s)‘ (CE on the CY7C194 Adie coat is used to ensure alpha immunity,
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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
MaximumOperating Commercial 160 150 140 120 120 120
Current(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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1. Tais the “instant on” case temperature.

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

formation.

- G R Ty AT et i L AL AN N L SR 8 BT

UbE D B 2589LLZ2 000OLLLS 4 BB CYP CY7C194
= CY7C195
=y CYPRESS SEMICONDUCTOR CY7C196
. == F SEMICONDUCTICR
Maximum Ratings T-46-23-10
(Abovewhich the useful life may be impaired. Foruserguidelines, ~ Static Discharge Voltage ......... cereene Ceernens >2001V
nottested.) (per MIL—-STD-883, Method 3015
Storage TeMPEratire +.c.ovvevern.. .. —65°Cto+150°c  Latch-UpCurrent ................. . vers >200mA
Ambient Temperaturewith Operating Range
PowerApplied ....c.ooiiiiniierenns, = 55°Cto +125°C Ambient
Supply Voltage to Ground Potential........ —0.5Vto +7.0V Range Temperature!l] Vee
DC Voltagé Applied to Outputs : o P’ +
ILFHGh Z SO0 v sesrererressesvesrress —0SVio+70v | COMMOrcial 0°Cto +70°C SV 10%
DClInput Voltage ..oovevvvvennnnaiesss —3.0Vio +7.0V Military = 55°Cto +125°C 5V = 10%
Qutput Current into Qutputs (LOW) ............... 20mA
Electrical Characteristics Overthe Operating Rangel?]

7C194-12 7C194—15
7C195-12 7C195-15
. 7C196-12 7C196-15
Parameters Description Test Conditions Min. | Max. | Min. | Max, | Units
You Output HIGH Voltage | Vo= Min, Ioy = — 40mA 24 24 \'
Vor Output LOW Voltage Vee = Min, Igp, = 8.0 mA 04 04 A\
Vi Input HIGH Voltage ) 22 | Vec | 22 | Vec \4
Vi, Input LOW Voltage -051 08 -05] 08 \"/
Ix Input Load Current GND < Vi < Ve -10 | +10 | -10 | +10 HA
Toz Output Leakage GND < Vo < Veo Z10 | ¥10 | <10 | +10 | pA
Current OutputDisabled
Ios Output Short Vce = Max, -300 =300 | mA
Circuit Current[3] Vour = GND
Icc Ve Operating Vee = Max, Ioyt = 0m4, | Com'l 160 150 mA
Supply Current f =fpax =1/tgc Mil 160
IsBt AutomaticCE Max. Ve, —C_-El,g >V, 40 40 mA
Power-DownCurrent VN2 Vigor ViN < Vo, ]
—TTLInputsl f = fmax
Isn2 AutomaticCE Max. V¢g, CEj 2 > Voo — 0.3V, 20 20 mA
Power-DownCurrent V> Vee-03Vor
—CMOSInputsl4] Vin<03V,f=0
Shaded area contains advanced information. ‘
Notes:

3, Notmore than 1 outputshouldbe shorted at one time. Duration of the
short circuit should not exceed 30 seconds.

4. Apull-up resistor to Vg on the CE input is required to keep the device
deselected during Vo power-up, otherwise Isp will exceed values given,
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Electrical Characteristics Overthe Operating Range{?] (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, Igy = ~ 4.0 mA 24 24 \'
VoL Output LOW Voltage Vee = Min,, Ig, =8.0mA 0.4 04 v
Vi Input HIGH Voltage 22 | Vee | 22 Vce \"
Vi Input LOW Voltage -05) 08 | -3.0 0.8 \4
Tix Input Load Current GND < Vi < Vcc ~10 | +10 | —10 +10 | pA
Toz Output Leakage GND < Vo < Vo -10 } +10 |} -10 +10 RA
Current QutputDisabled
Ios Qutput Short Ve = Max,, ~350 =350 mA
CircuitCurrent(3 Vour = GND
Icc Vcc Operating Vce = Max, Ioyt = 0mA, | Com’l 140 120 mA
SupplyCurrent f =fiyax =1/tpc - Mil 150 130
IsB1 AutomaticCE Max. Vcc, CE1,2 2 Vi, 40 35 mA
Power-DownCurrent ViN 2 Vg or
—TTLInputstl VIN< VL £ = fyax
Isp2 AutomaticCE Max, Veg, CEy 2 > Ve — 0.3V, 20 20 mA
Power-DownCurrent Vin>2Vee—-03Vor
—CMOSInputst4) ViN<03V,f=0
Shaded area contains advanced information.
Capacitancels!
Parameters Description Test Conditions Max., Units
Civ InputCapacitance Ta =25°C,f=1MHz, 10 pF
Cout OutputCapacitance Vee=50v 10 pF
Note:
§. Testedinitially and after any design or process changes that may affect
these parameters,
AC Test Loads and Waveforms
R14810) R14810,
v & ALL INPUT PULSES
ouTRUT 1 OUTPUT | 3V } L o0
I | 0%
10% 10%
W0pF I - 5pF I m o GND —ji
INCLUDING INCLUDING <508 <6ns
JOAND ==  — JEAND = =
- - SCOPE — =
@ o otes-s ote4-7
Equivalent to: THEVENIN EQUIVALENT

1670
QUTPUT O A0 1,73V
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Switching Characteristics Overthe Operating Rangel26] 6-23 10
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. | Max. | Min. [ Max. [ Min. | Max. | Min. | Max. | Min. | Max, | Units
READ CYCLE
tre 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 CELOW to 12 15 20 25 35 45 | ns
tACE2 Data Valid
tpoE OELOW to |7C195, 6 8 10 15 20 20 ns
DataValid | 7C196
tLZOE 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 17C196
tLZCEL CELOW to 3 3 3 3 3 3 ns
t17CcE2 LowZI7]
tHZCE1s CEHIGH to i 8 10 13 15 20 ns
tHZCE2 High Z[78]
tpy CELOW to 0 0 0 0 0 0 ns
Power-Up
tpD CEHIGH to 12 15 20 25 35 45 ns
Power-Down
WRITE CYCLED]
twe Write Cycle Time 12 15 20 25 35 45 ns
tscr CELOW 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 Sct-Up to 0 0 0 0 0 0 ns
Write Start
tpPWE WE Pulse Width 9 10 15 20 25 30 ns
tsp Data Set-Up to 7 8 10 15 17 20 ns
Write End
tup Data Hold from 0 0 0 0 0 0 ns
Write End
tLZWE WE HIGH to 3 3 3 3 3 3 ns
Low Z[7l
tHZWE WELOW to 7 7 10 0 13 0 15 0 20 ns
High ZL": 8]
Notes:

6. Testconditions assumesignal transition time of Susorless, timingref- 9.

erence levelsof 1.5V, input pulse levels of 0 to 3.0V, and outputloading
of the specified Ior/Iox and 30 pF load capacitance.

7. At any given temperature and voltage condition, tyzcg is less than
trzcr and tyzwe is less than tpzwe for any given device.

8. tyzoE, tzce and tzwe are specified with Cp = 5 pF as in part (b)
of AC Test Loads, Transition is measured %500 mV from steady state
voltage. .

The internal write timeof the memoryis defined by the averlap of CEy
1L.OW, CE; LOW, and WE LOW. All signals must be LOW to initiate
awrite and any signal can terminate a write by going HIGH. The data
inputset-up and hold timing should be referenced to the risingedge of
the signal that terminates the write.
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Switching Waveforms

Read Cycle No, 1[10, 11]
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o

CY7C194
: CY7C195
‘CYPRESS SEMICONDUCTOR CYTC196
T-46-23-10
tre |
ADDRESS X
’ taa ! .
. o
DATA OUT PREVIOUS DATA VALID )O(X ;{ DATA VALID
) - C194-8

Read Cycle No. 2(10: 12]

tac
CEy, CE; =N > /
R b
tace
ﬁ S—
(7G195and
7C196) oo — tHzos
ke— tiz0e —» < thzce e
H IMPEDANG IMPEDANGE
DATA OUT HIGH IMP £ & << 4 DATA VALID )——
~ le————— Y17 ————} .
t j—— 1pp
Voo Fu l icC
SUPPLY 50% 50%
CURRENT 1SB
Cig4-9

Write Cycle No. 1 (CE Controlled)!% 13, 14]

ADDRESS }(

- ;!Q

CE, [e——— tsce
CE N 4
(@7c196 tsa N\— /]
taw tHA ——»

7E MMM,

DATAV/O

L7

tsp

DATA VALID

C194-10

Notes:
10. WE is HIGH for read cycle.

11. Deyiceis continuously selected: CE; = Vy1, CE; =

OE = V. (7C195 and 7C196),

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

Vir (7C196), and

13. Data /O will be high impedance if OE = Vi (7C195 and 7C196).
14. Ifany CE goes HIGH simultancously with WE HIGH, the output re-
mains in a high-impedance state,

15. The minimum write cycle time for Write Cycle No. 3 (WE controlled,
OE LOW) is the sum of tyzwg and tsp.
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Switching Waveforms (continued) T-46-23-10
Write Cycle No. 2 (WE Controlled, OE HIGH During Write for 7C195 and 7C196 only)lS 13,14 )

1 |

twe
ADDRESS )}Z )’k

TE, acg%)\@ \“ % 7

taw > taa =
WE sa trwe >
RN A
(177, 4
° = tsp » tHD
DATAI/O><><><>< ><><\| DATA VALID
< thzoe -/>| Clo4-12

Write Cycle No. 3 (WE Controlled, OE LOW)[14 1]
[

twe

o o NN, Ao
A —™

) taw >
WE  ton
4
RO 7
fe———— 1sp tip
paTA 10 D XX XK XXX DATA VALID >
o tHZWE . [« lwe Gloa-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 ‘é 120
. 1 E
B2 |~ B 12 5 100
= i
810 log 810 g
ﬁ 08 P / o 8 . 3 80
X / E 0. - \ . Voo = 5.0V
g 06 V=5V —| % o8 Q \ Ty =25°C
& TpA=26°C x 3 a0 B,
© o4 Q o4 Vec=50V — @ \
ViN = 5.0V 5 20 9
02— 02 E
0.0 0.0 o ¢
4.0 45 5.0 6.5 6.0 -55 25 125 0.0 1.0 2.0 3.0 4.0
SUPPLY VOLTAGE (V) AMBIENT TEMPERATURE (°C) OUTPUT VOLTAGE (V)
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Typical DC and AC Characteristics (continued) T_4-6-23—J 0
N NORMALIZED ACCESS TIME NORMALIZED ACCESS TIME OUTPUT SINK CURRENT
" vs,SUPPLY YOLTAGE vs. AMBIENT TEMPERATURE vs. OUTPUT VOLTAGE
14 16 z 140
= 120
13 14 & 4
$ 3 100 A
o a n:
o 12 & & /
5] N 12 3 8o
1.1 P 2 / o
z N Ta=25°C Z 10 Z 60 / Voo = 5.0V
2 10 g Veg = 5.0V |§ 40 Ta=26°C
[ —— 0.8 /
0.9 : 5 20
Fa S
0.6 0
°‘§_o 4.5 5.0 5.5 6.0 -55 25 125 - 0:0 10 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 1.25
P
2 25 & 250 / 8 Vee = 5.0V
£ 3 £ Ta=25°C
@ 20 5200 @ 10— vy =o0sv
3 = / 3
g 16 g 150 7 g
© g / P /
2 10 10.0 Vec=48V — Q075
/| Talzc v
05 5.0 prrf
L~
0.0 0.0 0.
00 10 20 30 40 50 0 200 400 600 800 1000 10 20 30 4
SUPPLY VOLTAGE (V) CAPACITANCE (pF) GCYCLE FREQUENCY (MHz)
7C194 Truth Table
CE WE Data [/O Mode Power
H X HighZ Deselect/Power-Down Standby (Isp)
L H Data Out Read Active (Icc)
L L Data In Write Active (Ioc)
7C195 Truth Table
CEy WE OE Data I/O Mode Pawer
H X X HighZ Deselect/Power-Down Standby (Isp)
L H L Data Out Read Active (Icc)
L L X DataIn Write Active (Icc)
"L H H High Z Deselect Active (Icc)
7C196 Truth Table
CE, | CE: WE | OE Data [/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 (TIcc)
L L L X Data In Write Active (Icc)
L L H H High Z, Deselect Active (Icc)
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Ordering Information .
Speed Package | Operating Speed - Package | Operating
(ns) Ordering Code Type Range (ns) Ordering Code Type Range
12 CY7C194-12DC Di4 Commercial 12 CY7C195-12DC D22 Commercial
CY7C194-121LC L54 ’ CY7C195-121LC L54
CY7C194-12PC P13 CY7C195-12PC P21
CY7C194-12VC Vi3 CY7C195-12VC V2t
15 4 CY7C194-15DC D14 Commercial 15 CY7C195-15DC D22 Commercial
CY7C194-151.C L54 CY7C195-15LC L54
CY7C194-15PC P13 CY7C195~-15PC P21
CY7C194-15VC Vi3 CY7C195-15VC V21
CY7C194—-15DMB D14 Military CY7C195—-1SDMB D22 Military
CY7C194~15KMB K73 CY7C195-15KMB K74
CY7C194-15LMB 154 CY7C195—-15LMB LS54
20 CY7C194-20DC D14 Commercial 20 CY7C195~20DC D22 Commercial
CY7C194-20LC L54 CY7C195~25LC L54
CY7C194-20PC P13 CY7C195-20PC P21
CY7C194-20VC Vi3 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
CY7C194-25LC L54 CY7C195-25LC L54
CY7C194-25PC P13 CY7C195--25PC P21
CY7C194-25VC Vi3 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 Di4 Military CY7C195-35DMB D22 Military
CY7C194-35KMB K73 CY7C195-35KMB K74
CY7C194-35LMB L54 CY7C195-35LMB L54
45 CY7C194—-45DC Di4 Commercial 45 CY7C195-45DC D22 Commercial
CY7C194~451.C L54 CY7C195—-45LC LS4
CY7C194—-45PC P13 CY7C195—-45PC P21
CY7C194-45VC Vi3 CY7C195-45VC Vi
CY7C194—-45DMB D14 Military CY7C195-45DMB D22 Military
CY7C194-45KMB K73 CY7C195~45KMB K74
CY7C194—45L.MB 154 CY7C195-45LMB L54
Shaded area contains advanced information. Shaded area contains advanced information.
2-409
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Ordering Information (continued)

Speed . Package | Operating MILITARY SPECIFICATIONS
@) Ordering Code Type Range Group A Subgroup Testing
12 CY7C196—12DC D22 | Commercial L.
CY7C196—13LC 54 : DC Characteristics
CYTC196—12PC P2L Parameters Subgroups
CY7C196—-12VC vt Vou 1,23
15 CY7C196—-15DC D22 | Commercial VoL 1,2,3
CY7C196-15LC L54 Vm 1,2,3
CY7C196—~15PC P2l 7 Vi Max. 1,2,3
CY7C196—-15VC Va1 T 123
CY7C196—15DMB D22 | Military Toz 123
CY7C196—15KMB K74 ] T 133
CY7C196—15LMB L54
Icc 1,2,3
20 CY7C196-20DC D22 | Commercial
CY7C196—20LC 154 Tsmt 123
CY7C196—20PC P21 Isn2 1,2,3
CY7CI96-20VC vai Switching Characteristics
CY7C196—20DMB D22 | Military Parameters | Subgeoups
CY7C196-20KMB K74 AT CYOLE
CY7C196~20LMB L54
25 | CYIC196-25DC D22 | Commercial trC 7.8,910,11
CY7C196—25LC Ls4 taa 7,8,9,10,11
CY7C196-25PC P21 tona 7.8,9,10, 11
CY7C196—25VC V21 tACE: ACE2 7,8,9,10,11
CY7C196~25DMB D22 | Military tpogl1®] 7,8,9,10,11
CY7C196—25KMB K74 WRITE CYCLE
CY7C196-25LMB L54 twe 7,8,9,10, 11
35 CY7C196-35DC D22 Commercial tsCE 7,8,9,10, 11
CY7C196~35LC L54 v 7891011
CY7C196-35PC P2l . 50010
CY7C196—35VC vat
CY7CI9-35DMB | D22 | Militay fsa 7,8,9,10,11
CYTC196—35KMB K74 PWE 7.8,9,10,11
CY7C196—35LMB L54 tsp 7,8,9,10,11
45 CY7C196~-45DC D22 | Commercial tHp 7,8,9,10,11
CY7C196—45LC L54 Note:
CY7C196—45PC Pl 16, 7C195 and 7C196 only.
CY7C196-45VC vai Document #: 38—00081—-F
CY7C196—45DMB D22 | Military
CY7C196—45KMB K74
CY7C196-45LMB L54

Shaded area contains advanced information.
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