
jT CYPRESS 
CY54/74FCT652T 

Features 
• Function, pi new t, and drive 

compatible with FCT and F logic 

• FCT-C speed ill 5.4 ns max. (Com'I) 
F t IT-A ijjvvil nt f.,3 n.i muii. ( t 'on. ' l ) 

• Reduced V o n (typically = 3.3V) 
versions of equivalent FCI functions 

• Kdge-rate control circuitry for 
.significantly improved noise 
characteristics 

• Piwer-otT disable feature 
• Matched rise and fall times 
• Fully compntihle with TTL input and 

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

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

12 inA (Mil) 
• ILSI) > 2000V 

8-Bit Registered Transceiver 
• Independent register for A and B 

buses 
• Multiplexed real-time and stored data 

transfer 

F u n c t i o n s ) I D e s c r i p t i o n 

T h e F C T 6 5 2 T consists of bus t ransceiver 
circuits. D- lype f l ip-f lops, and contro l 
circuitry a r r anged for mul t ip lexed 
t ransmission of d a t a directly f r o m the 
input bus o r f r o m the in ternal s torage 
registers. G A B and G B A contro l pins are 
provided lo control the t ransceiver 
funct ions . SAB and S B A contro l p ins arc 
provided lo select c i ther real- t ime or 
s tored da ta t ransfer . The circuitry used 
for select cont ro l will e l imina te the typical 
decod ing glitch that occurs in a 
mult iplexer du r ing the t ransi t ion be tween 
s tored and real- t ime data . A L O W input 

level selects rea l - t ime data and a H I G H 
selects s to red da ta . 

D a t a on the A o r B da ta bus, or bo th , can 
be s to red in t he in ternal D fl ip-flops by 
L O W - t o - H I G H transi t ions at the 
appropr i a t e cloeK pins ( e m t i or u r t J A j , 
regardless of the select or enab l e con t ro l 
pins. W h e n S A B and SBA are in the 
real- t ime t rans fe r m o d e , it is also possible 
to s tore da ta wi thout using the in ternal 
D- type flip-flops by s imul taneously 
enabl ing G A B and G B A . In this 
conf igura t ion , each ou tpu t re inforces its 
input . Thus, w h e n all o the r da ta sources 
t<> the Kvn nf him Unas are at hiah 
i m p e d a n c e , each set of bus lines will 
remain at its last s tate . 
T h e o u t p u t s a re designed with a 
power-off disable f ea tu re to allow for live 
insert ion of boards . 

Logic Block Diagram Pin (Jontigurations 
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Store Data from A and/or B 

Function Tabid11 

I I 
i i 

SBA CPAS CPS A SAB 
L H or L H or I. H 

Transferred Stored Data 
to A and/or B 

I 

Inputs Data I/O 

Operation or Function CAR (iUA cpab CPBA SAB SBA A i t h r u Ar B | t h r u B8 Operation or Function 

I. 
1. 

11 
11 

II or L 
i 

II or 1. 
_r 

X 
y 

X 
x: 

Input Input Isolation 
Store A and B Da ta 

X 
11 

1! 
H 

.1' 
r 

H or 1. 
J" 

X 
Xl ' l 

X 
X 

Input 
Input 

Unspecif ied ' - ) 
Ou tpu t 

Store A. Hold B 
Store A in both registers 

L 
X 
I. 

II or L 
r 

r 
_r 

X 
X 

X 
Xl ' l 

Unspeci f ied ' - ' 
Ou tpu t 

Input 
Input 

Hold A, Store B 
Store B in both registers 

L 
1. 

I. X 
X 

X 
H o r L 

X 
X 

L 
H 

Ou tpu t Input Real-Time B Data to A Bus 
Stored B Data to A Bus 

11 
H 

H 
11 

X 
ti or l 

X 
x 

L 
I! 

X 
v: 

Input O u t p u t Real-Time A Data to B Bus 
Stored A Data to B Bus 

H L 11 or L H or I. H II Outpu t Output Stored A Data to B Bus 
and Stored B Data to A Bus 

Notes: 
I. Select e i m ( r o l = I.: clucks can o c c u r s imul taneous ly . 

Select ctmin>l = H: clocks imisl lie s t a g g e r e d in o r d e r to load bo th 
i Leisters. H = I [ K i l l Voltage Level . I. = I O W Vol tage I evel X -
l l o i r i C:ire. -J~ - I . O W - t o - H l ( I H Trans i t ion . 

T h e da t a o u t p u t f u n c t i o n s may tic enab led or d i sab led by var ious sig-
nals at the G A D or G B A inputs . D a t a input f u n c t i o n s a re always en-
ab led , i.e.. da t a at the b u s pins will be s tored o n every L O W - l o - H I G H 
t rans i t ion o n the clock inputs . 
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€ f e p R E s s CY54/74FCT652T 

Maximum Kntiri^si' 1 

( A b o v e wh ich the use fu l lite m a y be i m p a i r e d . For u se r gu ide l ines , 
nol t e s t e d . ) 

S t o r a g e ' t e m p e r a t u r e - 6 5 " C t o + I 5 0 ° C 

A m b i e n t l e m p c i a t u r e with 
P o w e r A p p l i e d - 6 5 ' d o + 1 3 5 ' C 

Supp ly Vol tage lo G r o u n d Po ten t i a l - 0 . 5 V t o + 7 . 0 V 

D C Input Vol tage - 0 . 5 V lo + 7 . 0 V 

I X ' O u t p u t Vol tage - 0 . 5 V t o + 7 . 0 V 

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 m A 

Power D i s s ipa t i on 0 . 5 W 

Klectrical Characteristics O v e r t h e O p e r a t i n g R a n g e 

Noll's: 
1 1 Inless o the rwise n o t e d , t he se limits a re over the o p e r a t i n g f r ee -a i r 

l empe i a tu re r ange 
4. U n u s e d inputs mus t always h e c o n n e c t e d to an a p p r o p r i a t e logie volt-

aye level, p re fe rab ly e i ther V f r or g r o u n d . 
5. T,\ is the " ins tan t o n " ease t e m p e r a t u r e . 
<,. ry r ;^.a v \ t - j.iiv, t,-\- ' u m i a t u i . 
1. 1 his p a r a m e t e r is g u a r a n t e e d hut not t e s t e d 

Sta t i c D i s c h a r g e Vol tage > 2 0 0 ' I V 
( p e r M I L - S T D - 8 8 3 , M e t h o d 3015) 

Operating Range 

Range R a n g e 
Ambient 

Temperature V c c 
C o m m e r c i a l C'T. D T D C lo + 7 0 " C 5 V ± 5% 

C o m m e r c i a l T, A T - 4 0 ° C to + 8 5 ' - C 5V ± 

M i l i t a r y ^ ! All - 5 5 t o + I 2 5 " C 5 V ± 10% 

H. Not m o r e than o n e o u t p u t should he shor ted at a t ime. D u r a t i o n of 
shor t shou ld not cxceed o n e s econd . T h e use of h igh-speed test 
a p p a r a t u s a n d / o r s a m p l e a n d hold t e c h n i q u e s a re p r e f e r a b l e in o r d e r 
lo min imize in terna l ch ip hea t ing and m o r e accura te ly ref lec t 
o p e r a t i o n a l values. O t h e r w i s e p ro longed shor t ing of a high o u t p u t 
rtv.iv raise the (-.hip t e m p e r a t u r e u/pll ;ihave n n r m a l -.irwt t h e r e b y c a u w 
invalid r ead ings in o t h e r p a r a m e t r i c tests. Ill any s e q u e n c e of 
p a r a m e t e r tests, [q^ tests shou ld be p e r f o r m e d last . 

Parameter Descr ipt ion Test Condi t ions Min. iyp.K'1 Max. Uni t 

V o n O u t p u t H I G H Vo l t age V c ; c = M i n . , l o n = ~ 3 2 m A C o m ' l 2.0 V V o n O u t p u t H I G H Vo l t age 

V t . t . Mln : l<>ri IS , » A 2.4 V 

V o n O u t p u t H I G H Vo l t age 

VC{_ = Min , , l ( ) H = - 1 2 m A Mil 2.4 3.3 V 

V o l O u t p u t L O W Vol t age V c c = M i n . , l o [ . = f i 4 m A C o m ' l 0 .3 0 .55 V V o l O u t p u t L O W Vol t age 

Vf( =Min., Iol.=48 mA Mil 0.3 0 .55 V 

Vim Inpu t H I G H Volt i ige 2.0 V 

Vii I n p u t L O W V o l t a g e ().« V 

v , , l l v ^ r ^ m AJt input.-! 0.2 V 

V|K Input C l a m p D i o d e Vol tage V(_x , = M i n „ I|>f = — IK m A - 0 . 7 -1.2 V 

II I n p u t H I G H C u r r e n t V c r = M a x „ ViN = V c t . - 5 HA 

llll I n p u t H I G H C u r r e n t V c r = M a x „ V [ N = 2 . 7 V ± 1 ttA 

Ill I n p u t L O W C u r r e n t V t r = M a x . , V [ N = 0 . 5 V ± 1 fxA 

I o / n O f f S t a l e H I G H - L c v e l 
O u t p u t C u r r e n t 

Va-=Max., Vout=2.7V 10 tiA 

W.i. Of)' S t a l e L O W - L c v e l 
O u t p u t C u r r e n t 

V a = M a x . . V O U T = 0 . 5 V - 1 0 fiA 

l o s O u t p u t Shor t Ci rcu i t C u r r e n t ^ ! V C f = M a x . , V O u T = 0 . 0 V - 6 0 - 1 2 0 - 2 2 5 m A 

•oi-t1 P o w e r - O f f D i s a b l e V c c ' = 0 V , Vou- i = 4 . 5 V ± 1 u A 

Capacitance)7! 
Parameter Descr ip t ion i y p . M Max. Uni t 

t'lN Input C a p a c i t a n c e 5 10 P K 

f 'out O u t p u t C a p a c i t a n c e 12 P F 
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CYPRESS 
P i » w e r S u p p l y C h a r a c t e r l s l i t m 

CY54/74FCT652T 

Parameter Descript ion Test Condi t ions TypJM Max. Unit 

Ire Q u i e s c e n t Power Supply C u r r e n t V C r = M a x . . V I N s 0 . 2 V . 
V , N > V a - 0 . 2 V 

0.1 0.2 m A 

Qu ie scen t Power Supply C u r r e n t 
( I T L , inpu t s H I G H ) 

V a = M a x . , V i n = 3.4V,I9I 
fi = (K O u t p u t s O p e n 

0.5 2.0 m A 

Urn D y n a m i c Power Supply 
r w ^ J m i 

V c c = M a x „ O n e I n p u t Toggling. sfira D u l y Cyclt" O u t p u t s O p e n . 
GAB = GND, GBA = GND, 
V 1 N < 0 .2V or V | N > Vf f —0.2V 

0.06 0.12 m A ' 
M H ? 

It- Inlfil Power Supply C u r r e n t ! 1 '1 V c x = M a x . , t'o= 10 M H z , 
5 0 % Duty Cycle . O u t p u t s O p e n , 
O n e Bit T n g g l i n ^ a t f, = 5 M H z , 
G A B = G N D . G B A = G N D . 
S A B = C P A B = G N D 
S B A = V(X', 
V , N < 0 .2V or V [ N > V c t - 0 . 2 V 

0.7 1.4 m A 

V ( x = M a x . , f ( ) = 10 M H z , 
5 0 % D u t v Cycie, O u t p u t s O p e n , 
O n e Bit 'Tbgglin&at t | = 5 M H z , 
G A B = G N D . G B A = G N D , 
S A B = C P A B = G N I ) 
S B A = V a - , 
V1N = 3.4V"or V,n = GND 

1.2 3.4 m A 

V r c = M a x „ f ( ) = I O M H z , 
5 0 % Dutv Cvele . O u t p u t s O p e n . 
Eight Bits Toggl ing at i'| = 5 M H z , 
G A B = G B A = G N D , 
S A B = C P A B = G N D 
S B A = V ( - c , 
V 1 N < 0 . 2 V o r V r N a V r c - 0 . 2 V 

2.8 5.6M2I m A 

V c c = M a x . , f ( ) = 10 M H z , 5 0 % D u t y Cycle, 
O u t p u t s O p e n , 
E igh t Bits Toggling at f | = 5 M H z , 
G A B = G B A = G N D, 
s A n—c PA n—(i sr r> 
S B A = V ( •(•, V1N=3.4V or V)n = GND 

5.1 I4 .6l '2 | m A 

9 

Notes : 
y. P e r i l 
II). This p; 

P o w e r 
II. 1( 

1( 
1,7 
M ( V 

l . d r iven input (V im = 3.4V); all o i l i e r i npu i s a t V p c or G N D . 
i r a m e l e r is rait d i rec t ly tcs tah le , hu t is de r ived for use in Tota l 
.Supply c.ileul;ilion.s. 

= lomi set••.nt + 1 inputs + 'dynamic 
- I<< + A ] , ' r D | | N | + l ( . n ) i f ( | / 2 + f | N | ) 
= Q u i e s c e n t C u r r e n t wi th C M O S input levels 
= Power Supp ly ( . ' u n c u t fur a I'l L H I G H input 

( V i n ^ - U V ) 
= Du ly ( ycle f o r I T f . inputs H I G H 

N' | = N u m b e r of T T L inpu t s at D ^ 
!(•( n = D y n a m i c C u r r e n t c a u s e d by an inpu t t rans i t ion pai r 

( H I . H or U I L ) 
f() = Clock f r e q u e n c y f o r r eg i s t e r ed devices, o t h e r w i s e z e r o 
l'l = I n p u t s ignal f r e q u e n c y 
N] - N u m b e r of i n p u t s c h a n g i n g at f[ 

ULIIKJIIL3 Ult ill lllilUu.ll|>» J . . J i l l ill msgafcor te . 
12. Va lues f o r t hese c o n d i t i o n s a r e e x a m p l e s of t he I c e f o r m u l a . T h e s e 

limits a r e g u a r a n t e e d h u t no t t e s t ed . 



CYPRESS CY54/74FCT652T 

S w i t e l l i n g C h u i u t l v i i n l i t n 1 1 !l Over ihe O p e r a t i n g Range 

Parameter Description 

FCT652T FCT652AT 

Unit 
Fig. 

NO.H51 Parameter Description 

Military Commercial Military Commercial 

Unit 
Fig. 

NO.H51 Parameter Description MinJ ,4I Max. MinJ 1 4 ! Max. MinJ 1 4 ! Max. MinJ 1 4 ! Max. Unit 
Fig. 

NO.H51 

tPl.ll 
' r i n 

Propaga t ion Delay 
Bus to Bus 

2.0 11.0 1.5 M.O 2.0 7.7 1.5 6.3 ns 1 . 3 

tp/ .n 
tp/,i 

O u t p u t L n a b l e T i m e 
Lnab le to Hus 

2.11 15.0 1.5 14.0 2.0 10.5 1.5 9.8 ns 1 , 7 , 8 

tpi i / . 
tpi./. 

O u t p u t D i s a b l e T i m e 
Lnab le to Bus 

2.11 11.0 1.5 y.o 2.0 7.7 1.5 6.3 ns 1 , 7 , 8 

tpi ii 
'phi 

Propaga t ion Delay 
Clock to Bus 

2.(1 10.0 1.5 y.o 2.0 7.0 1.5 6.3 ns 1 ,5 

ll'l II 
tl'III. 

P ropaga t ion Delay 
S B A o r S A B to A O r B 

2.0 12.0 1.5 11.0 2.0 8.4 1.5 7.7 ns 1 , 5 

Is S e t - U p T i m e 
H I G H or L O W 
Bus to Clock 

4.5 4.0 2.0 2.0 ns 4 

h i 1 lokl l ime 
H I G H or L O W 
Bus lo Clock 

2.0 2.0 1.5 1.5 ns 4 

t w Clock Pulse Width,! N 
H I G H or L O W 

6.0 6.0 5.0 5.0 ns 5 

FCT652CT FCT652DT 

Military Commercial Commercial 

Parameter Description MinJ l 4 l Max. MinJ' 4 ! Max. Min.t1 4] Max. Unit 
Fig. 

No." 51 

ti'i.M 
tl'lli 

Propagat ion Delay 
Bus lo Bus 

1.5 6.0 1.5 5.4 1,5 4.4 ns 1, 3 

tp/.ll 
tp / J . 

Ou tpu t hnab l e l ime Hnahle to Bus 1.5 8.M 1.5 7.8 1.5 5.0 ns 1 , 7 , 8 

t p i l / 
tpi./. 

O u t p u t Disable T ime Lnab le to Bus 1.5 7.7 1.5 6.3 1.5 4.3 ns 1 , 7 , 8 

lPl.ll 
tplll . 

Propagat ion Delay 
Clock to Bus 

1.5 6.3 1.5 5.7 1.5 4.4 ns 1 ,5 

'PI.H 
< I - I n 

Propaga t ion Delay 
<RA ,„• SAB to A nr B 

1.5 7.0 1.5 6,2 1.5 5.0 ns 1 ,5 

t.s S e t - U p T i m e 
H I G H or L O W 
Bus to Clock 

2.0 2.0 1.5 ns 4 

in 1 lold T i m e 
H I G H or L O W 
Bus to Clock 

1.5 1.5 1.0 ns 4 

tw Pulse Width, 
H I G H or L O W 

5.0 5.0 3.0 ns 5 

S h a d e d a r e a s c o n t a i n p r e l i m i n a r y i n f o r m a t i o n . 

N o t e s : 
IS. At ' t h a i ae l e r i s l i c s g u a r a n t e e d wi th Q = 5 0 p F as s h o w n in F igu re I o f 

" P a r a m e t e r M e a s u r e m e n t I n f i i r m a t i o n " in the G e n e r a l I n f o r m a t i o n 
sec t ion . 

14. M i n i m u m l imi ts a r e g u a r a n t e e d h u t not t e s t e d on P r o p a g a t i o n Delays . 

15. S e e " P a r a m e t e r M e a s u r e m e n t I n f o r m a t i o n " in t h e G e n e r a l I n f o r m a -
t ion Sec t i on , 

Ifi. W i t h o n e d a t a c h a n n e l togg l ing , t w ( L ) = t w ( H ) = 4 ,0 ns a n d 
t r = t | —1.0 ns. 

M - 1 1 0 



f/c CYPRESS 
Ordering Iiiliu nmliim 

CY54/74FCT652T 

Speed 
(ns) Ordering Code 

Package 
N a m e Package Type 

Operat ing 
Range 

4.4 C V 7 4 F C T 6 S 2 D T Q C Q 1 3 24-Lead (150-Mi l ) Q S O P C o m m e r c i a l 4.4 

C Y 7 4 F C T 6 5 2 D T S O C SI 3 24-Lead (300-Mi l ) M o l d e d S O I C 

C o m m e r c i a l 

5.4 C Y 7 4 F C 1 6 5 2 C T P C P13 /13A 2 4 - L e a d (300-Mi l ) M o l d e d D I P C o m m e r c i a l 5.4 

C Y 74 FCTf i 5 2 C T Q C Q 1 3 2 4 - L e a d (150-Mi l ) O S O P 

C o m m e r c i a l 5.4 

C Y 74 FC'1 '652CTS O C S13 2 4 - L e a d (300-Mi l ) M o l d e d S O I C 

C o m m e r c i a l 

6.0 C Y 5 4 F C T 6 5 2 C T D M B D14 2 4 - L e a d (300-Mi l ) C e r D I P Mil i ta ry 6.0 

C Y 5 4 F C T 6 5 2 C T L M B L64 2 8 - S q u a r e L e a d l e s s C h i p C a r r i e r 

Mil i ta ry 

6.3 C Y 7 4 F C T 6 5 2 A T P C P 1 3 / I 3 A 2 4 - L e a d (300-Mi l ) M o l d e d D I P C o m m e r c i a l 6.3 

C Y 7 4 F C T 6 5 2 A T O C Q I 3 2 4 - L e a d (150-Mi l ) Q S O P 

C o m m e r c i a l 6.3 

r v 7dFc'Tfts 7 A r r s n r SI 3 2 4 - L e a d (300-Mi l ) M o l d e d S O r C 

C o m m e r c i a l 

7.7 C Y 5 4 F C T 6 5 2 A T D M B D 1 4 2 4 - L e a d (300-Mi l ) C e r D I P Mil i ta ry 7.7 

C Y 5 4 F C T 6 5 2 A T L M B L64 2K-Square L e a d l e s s C h i p C a r r i e r 

Mil i ta ry 

C Y 7 4 F C T f t 5 2 T P C P 1 3 / 1 3 A 2 4 - L e a d (300-Mi l ) M o l d e d D I P C o m m e r c i a l 

C Y 7 4 F C T 6 5 2 T Q C 0 1 3 2 4 - L e a d (150-Mi l ) O S O P 

C o m m e r c i a l 

( ' Y 7 4 F C T 6 5 2 T S O C S13 2 4 - L e a d (300-Mi l ) M o l d e d S O I C 

C o m m e r c i a l 

1 1 0 <.' V S/11- .'r"iv>5 9TI1M11 m i (3fWt.Mil) C e r - n i P Mil i ta ry 1 1 0 

C Y 5 4 F C T 6 5 2 T I . M B L64 2K-St]uare L e a d l e s s C h i p C a r r i e r 

Mil i ta ry 

S h a d e d a r e a s c o n t a i n p r e l i m i n a r y i n f o r m a t i o n . 

Document #: 3K-0026K-A 
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