
CYPRESS CY54/74FCT163T 

Features 
• Function, pinout, and drive 

compatible with FCT and F logic 
• FCT-C speed ut 5.8 ns max. (Coni'l) 

FCT-A speed at 7,2 ns max. (Com']) 
• Reduced Vpit (typically = 3.3V) 

versions of equivalent H I functions 
• Edge-rate control circuitry tor signifi-

cantly improved noise characteristics 
• Power-off disable feature 
• ESI) > 2000V 

• Matched rise and fall times 
• Fully compatible with TTL input and 

output logic levels 
• Sink current 64 mA (Com'l), 

32 mA (Mil) 
Source current 32 mA (Com'l), 

12 m A . ( M i l ) 

Functional Description 
The FCT163T is a high-speed 
synchronous modulo-1 (i binary counter. It 
is synchronously presettable for 

4-Bit Binary Counter 
application in programmable dividers and 
has two types of count enable inputs plus 
a terminal count output for versatility in 
forming synchronous multi-slaged 
counters. The FCT163T has a 
Synchronous Reset input that overrides 
c o u n t i n g a n d p a i u l j d l o a d i n g UJld a t l O W * 

the outputs to be simultaneously reset on 
the rising edge of the clock. 
The outputs are designed with a 
power-off disable feature to allow for live 
insertion of hoards 

Logic I!lock Diagram 
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CY54/74FCT163T 

Pin Description 

CYPRESS 
Function Tahiti 'I 

Inputs 
Action on the Rising Clock 

Edge(s) SK PE CFT CEP 
Action on the Rising Clock 

Edge(s) 

I \ X X Resci (Clear) 
H L X X Load (P„ ~Qn) 
II H H H Count (Incremental) 
H H 1 X No Charge (Hold) 
H H X L N o t barge (Hold) 

Name Description 
CEP Count Enable Parallel Input 

CET Count Enable Trickle Input 

CP Clock Pulse Input (Active Rising Edge) 

SR Synchronous Reset Input (Active LOW) 

P Parallel Data Inputs 

PF Parallel Enable Input {Active LOW) 

O Flip-Flop Outputs 

TC Terminal Count Output 

Maximum Ratings 2' •1I 
( A U o v e w l i l c l i l l i c u s e f u l tilV: m a y t«v imj->ii!iv<{. I ^ r u s e r g n i t f o l i r w i . 
not tested.) 

Storage lemperalure - 6 5 ' C t o + 150'C 
Ambient ' lemperature with 
Power Applied - 6 5 a C to + I35"C 
Supply Voltage Iti (ironml Potential - 0 . 5 V to +7.0V 
IK" Input Voltage -0 .5V to +7.0V 
DC Output Voltage - 0 . 5 V to +7.0V 
DC Output Current (Maximum S I I I K C U J I e i i i / r i n ) . . . . i so M A 

Power Dissipation 0.5W 
E l e c t r i c a l C h a r a c t e r i s t i c s Over the Operating Range 

Notes: 
1. 11 = I IKf l t Voltage Level. I . = I .OW Voltage Level. X = Don't ( a rc . 
2. Unless otherwise noted, these limits are over the operat ing Iree-air 

t empera tu re range. 
.V Unused inputs must always be connected to an appropr ia te logic v i l l -

age level, preferably either V t ( or ground. 
4. Ta is the "instant on" ease temperature. 
5. Typical values are al V ( ( = 5 . 0 V . T A = + 2 5 ' C ambient. 
(i litis paranuclei is guaranteed hut not tested. 

S ta t i e I l i s c h a r g f V o l t a g e > 2 0 0 1 V 
I per M1L-STD-8H3, Method 3015) 

Operating Range 

Range Range 
Ambient 

Temperature Vet: 
Commercial CT 0CC to +70°C 5V ± 5% 

Commercial T A T - 4 ( ) ° C i o + 8 5 ° C 5V ± 5% 

tvuntaiji'"! A l t 5 5 ' C u, -»- i a s ° e s v A, uw,. 

7. Not more than one output should be shorted at a time. Duration ot 
short should not exceed one second. The use of high-speed lest 
apparatus and/or sample and hold techniques are preferable in o rder 
til minimize internal chip healing and more accurately reflect 
operat ional values. Otherwise prolonged shorting of a high output 
may raise the chip temperature well above normal and thereby cause 
invalid readings in other parametr ic test*. In any sequence of 
parameter tests. l o s tests should be performed last. 

Parameter Description Test Conditions Min. TypJ5! Max. Unit 

V o n Output HIGH Voltage V(_< =Min., I(>h = — 32 mA Com'! 2.0 V V o n Output HIGH Voltage 

V ( x = Min., I q u = 15 mA Com'l 2.4 3.3 V 

V o n Output HIGH Voltage 

Vc< —Min.. 1<>ii = — 17 mA Mil 2.4 3.3 V 

Vot. Output LOW Voltage Vfx =Min., I(>[ =64 mA Com'l (1.3 0.55 V Vot. Output LOW Voltage 

V(/(/ = Min., '()L = 32 mA Mil 0.3 0.55 V 

v„. Input HIGH Voltage 2.0 V 

Vii. Input LOW Voltage 0.8 V 

V,1 HysterosisN All inputs 0.2 V 

V|K IlipUL CLuilJI r>i..Ji> Voltage VCI---Min... IfW — — 1« TO A —0.7 - 1 . 2 V 

l( Input HIGH Current Vet:=Max.. V |n=Vc( . 5 nA 

111 • Input HIGH Current V c r = M a x . . ViN = 2.7V ± 1 pA 

111 Input LOW Current VFX =Max., V i n=() .5V ±1 pA 

los Output Sltorl Circuit Current'7! V<x= Max., v O U T =anv -Ml - 1 2 0 - 2 2 5 m A 

•t)I'l; Power-Off Disable V t r = 0 V , V o c . , =4.5V ±1 ^A 



CYPRESS 
Capacitance!" I 

CY54/74FCT163T 

Parameter Description TVp.lS] Max. Unit 

C|N Input Capacitance 5 10 P F 

C o m Output Capacitance 9 12 P F 

Power Supply Characteristics 
Prt rtK itiof (i r HoRcriptinn Test Conditions U-p.™ Max. Unit 

l e e Quiescent Power Supply Current V c c = M a x . , V(n <, 0.2V, 
V [ N > V a - 0 . 2 V 

0.1 0.2 mA 

A l r r Quiescent Power Supply Current (TTL 
inputs HIGH) 

V C c = M a x . . V ( N = 3.4V,[R] 
fl = (1, Outputs Open 

0.2 2.(1 mA 

I CCD Dymimic Power Supply Cur ren t ' ^ Vcc—Max., One Bit loggling, Load 
Mode. 50% Duty Cycle, Outputs Open, 
C E P = C E T = P E = G N D , 
S R - V r f , V m c ( 1 . 2 V o r 
V | N > V c t - 0 . 2 V 

0.06 11.12 mA/ 
MHz 

If Total Power Supply Current f ' n l Vf< =Max. , f (i= 10 MHz, Load Mode. 
50% Duty Cycle, Outputs Open, 
O n e Bit Toggling at f ( = 5 MHz, 
C E P = C H T = P E = G N D , 
S R = V ( T I Vin s (1.2V or 
V | N > V c r - 0 . 2 V 

0.7 1,4 m A 

V c c = M a x . , f ! t= Ifl MHz, Load Mode, 
50",-'<: Duly Outputs O p j u , 
O n e Dit Toggling at f | = 5 MHz, 
C E P = C E T = P E = G N D , 5 K = V C C , 
V , n = 3 . 4 V o r V [ N = G N D 

1.2 3.4 m A 

V c c = M a x „ f(»= 10 MHz, Load Mode, 
5 0 % Duty Cycle, Outputs Open, 
Four Bits Toggling at f | = 5 MHz, 
C E P = C ' E T = P E = G N D , 
5 E = V C C , V [ n s ( ) . 2 V o r 
VIM > VfY—0.2V 

1.6 3 .2 l"] m A 

V c c = M a x . , f(i= MHz, Load Mode, 
5 0 % Duty Cycle, Outputs Open , 
Four Bits Toggling at f | = 5 MHz, 
C E P = C E T = P H = G N D , 5 R = V C C . 
V , n = 3.4V or V , N = G N D 

2.9 8.21 " 1 m A 

[Notts: 
K. Per TTI.driven input (V|N=3.4V); all other inputs at V c r o r G N D . 
M. This parameter is not directly instable, but is derived for use in Total 

Pnu/i'r r '»lrnlHtifmu 
10. I f = iQUII'SfT-NT + ' I N P U T S + 'DYNAMK 

l r - l c r + ^ r c D n N | + l r t : I > ( l ' n / 2 + f | N | ) 
1( ( = Quiescent Current with CMOS input levels 
Mcc = Ptwer Supply Current for a TTL HIGH input 

(V,N=.V4V) 
D h = Duty Cycle for TTL inputs HIGH 

Nn = Number o: TTL inputs at DH 
'( CD = Dynamic Current caused by an input transition pair 

( H I . H or LHL) 
fo = Clock frequency tor registered devices, otherwise zero 
f j = Input signal frequency 
N i = Number of inputs changing at f j 
All currents arc in milliamps and all frequencies arc in megahertz. 

11. Values for these conditions are examples of the l e t formula. These 
limits are guaranteed but not tested. 



^fc^CYPRESS CY54/74FCT163T 

S>rllclii i ig Cliui i ivUiini t ivi) Ov^i ilic Operating Rau^c-

Parameter Description 

FCT163T FCT163AT 

Unit 
Fig. 

N o . ™ Parameter Description 

Military Commercial Military Commercial 

Unit 
Fig. 

N o . ™ Parameter Description MinJ'- l Max. MiuJ'-l Mux. Min.l12 ' M B X . MinJ12) Max. Unit 
Fig. 

N o . ™ 

tpi.n 
' P H I . 

Propagation Delay 
CP to 0 
(PF Input HIGH) 

2.0 11.5 1.5 11.0 2.0 7.5 1.5 7.2 ns 1.5 

tPl.H 
tpiM. 

Propagation Delay 
CP to TC 
(PE Input LOW) 

2.11 10.0 1.5 9.5 2.0 6.5 1.5 6.2 ns 1,5 

tpill. 
Propagation Delay 
CP to TC 

2.11 16.5 1.5 15.0 2.0 10.8 1.5 9.8 ns U5 

ll'I.H 
tpill. 

Propagation Delay 
CKT to TC 

1.5 9.0 1.5 X.5 1.5 5.9 1.5 5.5 ns 1,5 

IN Scl-U|> Tim*;, 
HIGH or I O W 
P to CP 

4 . 0 4..1 4 . 0 ns 4 

til Hold Time, 
HIGH or LOW 
P to CP 

2.(1 1.5 2.0 1.5 ns 4 

tSl! Set-Up Time 
HIGH or LOW 
PF, or SR to CP 

13.5 9.5 11.5 9.5 ns 4 

til Hold Time 
HIGH or l .OW 
PE (ii SR to c p 

1.5 1.5 1.5 1.5 ns 4 

isu Set-! Jp l ime 
HIGH or LOW 
CEP or e r a to CP 

13.!) 9.5 11.0 9.5 ns 4 

>11 Hold Time 
HIGH or LOW 
O C T C L T I . . O P 

0 0 0 0 ns 4 

lw Clock Pulse Width 
(Load) 
HIGH or l .OW 

5.(1 4.11 4.0 4.0 ns 5 

l\y Clock Pulse 
Widih(Coutit} 
HIGH or LOW 

8.0 6.(1 7.0 6.0 n s 5 

Notes: 
Minimurfi limils Iin'^tinrunioi'dhut nivHijwrcf̂ l <>H LVIays. I 3. See "Pur:imctcr Mcatmriimcnt Infm'l^ation" in the Gcncilnt'Oiuui 

lion Section. 



^ / c y p r e s s CY54/74FCT163T 

s w i t c h i n g C h a r a c t e r i s t i c s Over ihe Operating Range (conunued) 

Parameter Description 

FCT163CT 

Unit 
Fig. 

N o . ™ Parameter Description 

Military' Commercial 

Unit 
Fig. 

N o . ™ Parameter Description Min.1'2) Max, MinJUl Max, Unit 
Fig. 

N o . ™ 

' m i 
L P H L 

Propagation Delay CP to Q ( r F Input HIGH) 1.5 6.i 1.5 5.8 ns 1,5 

(ri,n 
' P H I . 

Propagation Delay CP to TC (TC Input LOW) 1.5 5,5 1.5 5.2 ns 1,5 

' I ' l . H 

' T i l l 

Propagation Delay CP to TC 1.5 8.7 1.5 7.X I IS 1,5 

LPL.H 
'PHI 

Propagation Delay CfcT to TC 1.5 4.8 1.5 4.4 ns 1,5 

ts Sel-ljp Time, HIGH or LOW P to CP 3.9 3.5 ns 4 

til Hold lime, HIGH or LOW P to CP 2.0 1.5 ns 4 

tsu Sel-Up Time, HIGH or LOWPE or SR to CP 9.0 7.t> ns 4 

til 1 [old Time, HIGH or LOW PE or 5K to CP 1.5 1.1) as 4 

fsu Scl-l fp Time, HIGH or LOW CEP or CET to CP 8.8 7.6 ns 4 

TIL 1 lold Time, HIGH or LOW CEP or CET to CP 0 0 as 4 

Iw Clock Pulse Width (Load) HIGH or LOW 4 . 0 4.0 ns J 

lw Clock Pulse Width (Count) HIGH or LOW 6.0 5.0 ns 5 

Ordering Information 
Speed 
(ns) Ordering Code 

Package 
Name Package Type 

Operating 
Range 

5,8 CY74FCTI63CTPC PI Ift-Lead (300-Mil) Molded DIP Commercial 5,8 

CY74FCTIMCTOC Q1 1 ft-Lead (150-Mil) Quarter Size Outline 

Commercial 5,8 

CY74FCTI63CTSOC SI 16-Lead (300-Mil) Molded SOIC 

Commercial 

6.1 CY54FCT163CTDMB D2 16-Lead f300-Mil) CerDIP Military 6.1 

CY54FCT163CTLMB L61 20-Square Leadless Chip Carrier 

Military 

7.2 CY74FCT163ATPC PI 16-Lead (300-Mil) Molded DIP Commercial 7.2 

CY74FCT103ATOC Q1 16-Lead (150-Mil) Quarter Size Outline 

Commercial 7.2 

CY74FCT1 fi.3ATSOC SI 16-Lead (300-Mil) Molded SOIC 

Commercial 

7.5 CY54FCT163ATPM U D2 16-Lead (300-Mil) CerDIP Military 7.5 

CY54FCT103ATLMB L61 20-Square Leadless Chip Carrier 

Military 

1 1.0 CY74FCT163TPC PI 16-Lead (300-Mil) Molded DIP Commercial 1 1.0 

CY74FCT163TOC 0 1 16-Lead (150-Mil) Ouarter Size Outline 

Commercial 1 1.0 

CY74FCTIf.3TSOC SI 1 (i-Lead (300-Mil) Molded SOIC 

Commercial 

11.5 CY54FCTI63TDMB D2 16 Lead (300-Mil) CerDIP Military 11.5 

CY54FCT163TLMB L61 20-Square Leadless Chip Carrier 

Military 

D o c u m e n t # : 3 8 - 0 0 2 X 5 - A 


