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CY54/74FCT377T 

Features 
• Function, pinout and drive compatible 

with FCT and F logic 
• FCT-C speed at S.2 ns max. (Com'l) 

Ft'T-A at 7.2 ns max. (Com'l) 
• Reduced Von (typically = 3.3V) 

versions of equivalent FCT functions 
• Edge-rate control circuitry for 

significantly improved noise 
characteristics 

• Power-off disable feature 
• Matched rise and fall times 
• RSD > 2000V 

• 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 mA (Mil) 

• Clock Enable for address and data 
synchronization application 

• Eight edge-triggered L) flip-flops 

Functional Description 
The FCT377T has eight triggered D-type 
flip-flops with individual D inputs. The 
common buffered clock inputs (CP) loads 

8-Bit Register 
all flip-flops simultaneously when the 
Clock Enable (CE) is LOW. "The register 
is fully edge-triggered. The state of each 
D input, one set up time before the 
LOW-to-HIGH clock transition, is 
transferred to the corresponding 
tlifj-ilwp'o O output. Tho. r p input must 
he stable only one set-up time prior to the 
LOW-to-HJGH clock transition for 
predictable operation. 
The outputs are designed with a 
power-off disable feature to allow for live 
insertion of boards. 

Logic Block Diagram 
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Pin Configurations 

L(X 
T op View 
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Logic Symbol 
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f u n c t i o n ' t a b l e ' 'i 

Operat ing 
Mode 

Inputs Outputs 
Operat ing 

Mode C P CE D O 

Load 1" J 1 h H 

Load ' ()' J 1 1 L 

Hold r 
X 

h 
H 

X 
X 

N o C h a n g e 
N o C h a n g e 

Maximum Ratings!2 31 
(Above which i hc useful life may b e impa i red . For user gu ide l ines. 
not tes ted . ) 

S to rage T e m p e r a t u r e - 6 5 ° C t o + 1 5 0 ° C 

A m h i e m T e m p e r a t u r e wi th 
Power Appl ied - 6 5 ° C t o + 1 3 5 ° C 

Supply Voltage to G r o u n d Potent ial - 0 . 5 V to + 7 .0V 
D C Input Voltage - (1 .5V to + 7.0V 

D C O u t p u t Vol tage - 0 . 5 V to + 7 .0V 

I X ' O u t p u t C u r r e n t ( M a x i m u m Sink C ' u r r e n t / P i n ) . . . . 120 n iA 

Power Diss ipat ion 0 . 5 W 

Electrical Characteristics O v e r t he O p e r a t i n g R a n g e 

Notes: 
1. II = HIGH Voltage Level 

li = 1 llCit I Voltage Level cine set-up time piinr to (lie 
IOW-BJ-I I t f i l t ( kick Transition 

L - LOW Voltage Level 
I - LOW Voltage 1 .eveI one set-up time prior to the 

I OW-:o-l n<; 11 Chick Transition 
X = tlon'l f'-.iri> 
7. - IIIGII lmpcdancc 
-I = LOW-lu-HKiH clock transition 

2 Unless otherwise noied, t'sese '.imits are over the operating free--iir 
lemperulurc range 

1 I Inusec inputs must always ho connected to an appropriate logic volt-
age level, preferably either V( ( or ground. 

Stat ic Discharge Voltage >21)0 IV 
(pe r M I L - S T D - 8 8 3 , M e t h o d 3015) 

Operating Range 

Range Range 
Ambient 

Temperature V c c 
C o m m e r c i a l C I !)UC to + 7 t ) u C 5V ± 5 % 

C o m m e r c i a l T, AT - 4 0 ° C lo + 8 5 ^ C 5 V ± 5 % 

Military!"! All - 5 5 ° C t o + 1 2 5 " C 5V ± 10% 

4. r A is Ihc "instant on" case temperature. 
5. Typical values are ai V c c = S 0V, T * = + 25 C ambient, 
h. This parameter is guaranteed but nut tested. 
7. Not more than one output should be shortec at a time. Duration of 

•short should not exceed one second. The use of high-speed test 
apparatus and/or sample and hold techniques are preferable in order 
to minimize tmcrnul chip heating arul more uevurulvly ivHwei 
operational values. Otherwise prolonged shorting of a high output 
may raise the chip temperature well shove normal and the-ehy cause 
invalid readings in other parametric tests. In any sequence of 
parameter tests, t o s tests should be performed last. 

Parameter Description Test Condit ions Min. i y P J S ! Max. Unit 

V<>„ O u t p u t HICIH Voltufle NXin . I o n - - M r a A f ' o m ' l 2.0 V V<>„ O u t p u t HICIH Voltufle 

V ( x : = M i n . , I Q H = — IS m A C o m ' l 2.4 3.3 V 

V<>„ O u t p u t HICIH Voltufle 

V(x :=Min . , l o H = ~ l 2 m A Mil 2.4 3.3 V 

V o i . O u t p u t L O W Voltage V f c = M i n . , I q l = 6 4 m A Com' I 0.3 0.55 V V o i . O u t p u t L O W Voltage 

V c c = M i n . , lo i = 3 2 m A Mil 0.3 0.55 V 

v„, Input H I G H Voltage 2.0 V 

Vh. Input I . O W Voltage O.S V 

vH Hysteresis!6! All inputs 0.2 V 

V , K Inpul C l a m p Diode Voltage V r c : = Min. , l i N = - I 8 m A - 0 . 7 -1.2 V 

ll Input H I G H C u r r e n t V c c = M a x . , V I N = V c c 5 | tA 

•tFi Input H I G H C u r r e n t V C C = M a x . , V | N = 2.7V ± 1 HA 

III. Input L O W C u r r e n t V c c = M a x . , V | n = 0 . 5 V ± 1 HA 

n>s O u t p u t SIum I Ciieuil Cu i len t ' V ( l - M u » „ V , « i -O.OV -co - 1 2 0 —225 Til A 

l o r : Power-Off Disable v(:c=()v., V o u r = 4 . 5 V ± 1 



^ / c y p r e s s 
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CY54/74FCT377T 

P a r a m e t e r Descr ip t ion l y p - ' 5 ' Ma*. Uni t 

^ IN Input Capac i tance 5 10 PF 

Q H . ' T O u t p u t Capac i tance 12 Pr 

Power Supply Characteristics 
Parameter Descriptkin lest Conditions 'IVP.I5! Max. Unit 

lec Quiescen t Power Supply C u r r e n t V C v = M a x . . V I N s 0 . 2 V . 
V [ N > V e t - 0 . 2 V 

0.1 0.2 mA 

A i r e Quiescen t Power Supplv Cur ren t ( T T L 
inputs H I G H ) 

V c x = M a x „ Vj(k)=3.4V,[f<l 
f] = 0 , O u t p u t s O p e n 

0.5 2.0 m A 

' t e n Dynamic Power Supply C u r r e n t ^ ! V(X"=Max., O n e Bit Toggling. 
5 0 % Duly Cycle, O u t p u t s O p e n . 
C E = G N D , 
Vim 0.2V o r V r ^ 2: V>Y—0.2V 

0.06 0.12 tnA/ 
M H z 

I f Total Power Supply Cur ren t ' 1 "1 V c c = M a x . , f« = 10 M H z . 
50% Duty Cycle, O u t p u t s O p e n , 
O n e Bit Toggling at f j = 5 M H z , 
F"Tt=CiND. 
V i k < ( I . 2 V o r V ( N S V C c " 0 . 2 V 

0 7 1.4 m A 

V c c = M a x . . f o = ] 0 MHz , 
5 0 % Duty Cycle, O u t p u t s O p e n , 
O n o Bit Toggling at f i = 5 M H c . 
CF .=C.ND. 
V [ N = 3.4V or V 1 N = G N D 

1.2 3.4 m A 

V < x = M a x . , t r i = 1 0 MH2, 
50% Duty Cycle, O u t p u t s O p e n , 
Eight Bits 'Higgling at f | = 2 . 5 MHz, 
C E = G N D . 
V | n < ( ) . 2 V o r V J N > V C ; R - 0 . 2 V 

l.fi 3 . 2 I " ] m A 

V r r = M a x „ f o = 1 0 M H z . 
5 0 % Duty Cycle, O u t p u t s O p e n , 
t.'iatit Ftitu 'litggling ut f ( — 3 .5 MU7, 
C E = G N D . 
V [ N = 3 . 4 V or V I N = G N D 

3.9 12.2111! m A 

Notts: 
8. Per TTL driven input (V|N=3.4V): all other inputs at V c r or GMD. 
y. This paramoier is not directly testable, bat is derived for use in Total 

Power Supply calculations. 
1 0 . [< = l ( j U I F . S C I : , N r + ' i n p u t s + ( D Y N A M I C 

[( = l ( r + ^ t - D | | N r + [ c a > < W 2 + f |N ) 
l<f = Quiescent Current with CMOS input levels 
i l < ( IV.wui ( ' i i H w n i l ' d i .. T T l . K I O I I i . i H u l 

(V|M=3.4V) 
I>, t = Duty Cycle fur TTL inputs HIGH 

N t = Number of TTL inputs at D K 
[ f O J = Dynamic Current Caused hy an input transition pair 

(HLH or LHL) 
f(i = Clock frequency for registered devices, otherwise zero 
1 j — Input signal frequency 
Ni = Numberof inputs changing at t'i 
All r n r r e n K wrp in mi l l i nmrv ; :inil all ;irf» in m p i j i i h e r r 7 

11. Values for these conditions are examples of the lex formula. These 
limits are guaranteed but nut tested. 
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Switching CUaracierisiics U v e r t he O p e r a t i n g K a n g e l , : l 

FCT377T FCT377AT 

Military Commercia l Military Commercial 

Parameter Description Min. ,;5I Max. Min.l '^1 Max. M i n J 1 3 ' Max. M i n i ' 3 1 Max. Unit 
Fig. 

No.P*l 

'p i .n 
' p h i . 

Propaga t ion DeLiy 
Clock to O u t p u t 

2.0 15.0 2.0 13.0 2.0 8.3 2.0 7.2 n s 1 , 5 

ts Set D p ' l ime 
H I G H or L O W 
D a t a t o CT 

3.(1 2.0 2.0 2.0 n s 4 

I I I H o l d T i m e 
H I G H or L O W 
D a t a t o C P 

2.5 1 . 5 1.5 1.5 n s 4 

t\v S e t - U p T i m e 
H I G H or L O W 
CT. to C P 

4.0 3.5 3.5 3.5 n s 4 

< w S e t - U p T ime 
H I G H or L O W 
CK to cp 

1.5 1.5 1.5 1.5 ns 4 

t w < "lock Pulse 
Widtlil1-1 
H I G H or L O W 

7.(1 6.0 7.0 6.0 ns 6 

Parameter Description 

FCT377CT 

Unit 
Fig. 

No." 4 ) Parameter Description 

Military Commercial 

Unit 
Fig. 

No." 4 ) Parameter Description Min. ' 1 3 ) Max. M i n . l ^ l Max. Unit 
Fig. 

No." 4 ) 

tpi.ll 
tl'in 

Propaga t ion Delay Clock t o O u t p u t 2.0 5.5 2.0 5.2 ns 1 , 5 

ts S e t - U p T i m e , H I G H or LOW, D a t a to C P 2.0 2.0 ns 4 

tu Hold T i m e . HI O H I O W , Huts. t o C P 1.5 1.S nc A 

t\v S e l - l J p T i m e , H I G H or LOW, C H to C P 3.5 3.5 ns 4 

tw Set l i p T i m e H I G H o r LOW, CK to C P 1.5 1.5 n s 4 

tw Clock Pulse Widlhl IS1 H I G H o r L O W 7.0 6.0 ns 6 

Notes: 
12. A(X'liaraclerislicsguaranleeilwilhO| =50 pF as.shown in Figure 1 of 15. With one data channel toggling, tw(L)= iw(H)=4 .0 ns and 

the "Parameter Measurement Information" in the General (nforma- t = t f = 1.0 ns. 
lion Section 

I V [Vli i i i i t i i im 11 nil is a i l- g u u i i i m c e d h u u i o l l e s i c d o i ! f r i i p i i ^ a l K i n D e l a y s 

14. Set- "Paramelei Measurement Information" in I he General Informa-
tion Section. 
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Speed 
(ns) Ordering Cude 

Package 
Name Package type 

Operating 
Range 

5.2 C Y 7 4 F C T 3 7 7 C T P C P5 2 0 - L e a d (300-Mil) M o l d e d D I P C o m m e r c i a l 5.2 

C Y 7 4 F C T 3 7 7 C T O C Q 5 20 -Lead (150-Mil) Q S O P 

C o m m e r c i a l 5.2 

< Y 7 4 F C 1 3 7 7 C T S O C S5 20-Lead (3(J0-Mil) M o l d e d S O I C 

C o m m e r c i a l 

5.5 C Y 5 4 F C T 3 7 7 C T D M B Dfi 20-1 pad (300-Mil) C e r D I P M i l i t a r y 5.5 

C Y 5 4 F C T 3 7 7 C T L M B L61 20-Pin S q u a r e Leadless C h i p Carr ier 

M i l i t a r y 

7.2 C Y 7 4 F C T 3 7 7 A T P C P5 20-Lead (300-Mil) M o l d e d D I P Commerc i a l 7.2 

C Y 7 4 F C T 3 7 7 A T O C Q 5 20 -Lead (150-Mil) O S O P 

Commerc i a l 7.2 

C Y74 F C T 3 7 7 A T S O C S5 2 0 - L e a d (300-Mil) M o l d e d S O I C 

Commerc i a l 

8.3 C Y 54 F C T 3 7 7 A T D M B D6 20-Lead (300-Mil) C e . D I P Mili tary 8.3 

C Y 5 4 F C T 3 7 7 A T L M B LAI 20-Pin Squa re 1 eacfleR« Chip C a r r i o r 

Mili tary 

13.(1 C Y 7 4 F C T 3 7 7 T P C P5 2 0 - L e a d (300-Mil) M o l d e d D I P C o m m e r c i a l 13.(1 

C Y 7 4 K C T 3 7 7 T Q C Q 5 20 -Lead (150-Mil) O S O P 

C o m m e r c i a l 13.(1 

C Y 7 4 F C T 3 7 7 T S O C S5 20-Lead (300-Mil) M o l d e d S O I C 

C o m m e r c i a l 

15.0 C Y 5 4 F C T 3 7 7 T D M B D 6 20-Lead (300-Mil) C e r D I P Mil i tary 15.0 

C Y 5 4 K C T 3 7 7 T L M B L61 20-Pin S q u a r e Leadless C h i p Car r i e r 

Mil i tary 

D o c u m e n t # : 38—00279—A 


