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CY74FCT16244T/2244T 

CY74FCT16444T/2H244T 

16-Bit Buffers/Line Drivers 
Features 
• Low power, pin-compat ible 

r e p l a c e m e n t for A B T funct ions 

• F C T - t ' speed at 4 .1 ns 

• Power-off disable o u t p u t s p e r m i t s live 
insert ion 

• E d g e - r a t e c o n t r o l c i rcui t ry f o r 
significantly improved noise 
c h a r a c t e r i s t i c s 

• typical output skew < 2 5 0 p s 

• E S D > 2 0 0 0 V 

• T K S O P ( 1 9 . 6 - m i l pi tch) a n d S S O P 
( 2 5 - m i l pi tch) p a c k a g e s 

• E x t e n d e d c o m m e r c i a l range u f 
— d « ° r J - B S T ' 

• V , , = 5V ± i m 

CY74F( I I f>244T Features: 
• 64 mA sink c u r r e n t , 

J 2 inA source c u r r e n t 

• 'typical VOLP (ground b o u n c e ) 
<1.0V at V( < = 5V, Ta = 25°C 

(' Y74FC11622441 Features: 
• b a l a n c e d output drivers : 2 4 mA 

• Reduced system switching noise 

• Typical V(|j p (ground b o u n c e ) 
< 0 . 6 V at V C ( = 5V, T a = 2 5 ° C 

CY74FCT16444T Features: 
• 64 mA sink c u r r e n t , 

3 2 mA s o u r c e c u r r e n t 
• R e d u c e d system loading 

CY74FCT162H244T Features: 
• Bus hold on d a t a inputs 

• E l i m i n a t e s the need for ex ternal 
pull-up or pull-down res is tors 

Functional Description 
T h e s e 16-bit buffers/line drivers a r e de-
signed t o r use in m e m o r y driver , c l o c k 
driver, or o t h e r bus in ter face appl ica t ions , 
w h e r e h igh-speed and low p o w e r a r e re-
quired . W i t h f low-through pinout and 
small shrink packag ing b o a r d layout is 
s impli f ied. T h e t h r e e - s t a t e c o n t r o l s are 
des igned to a l low 4-bi t , 8 -bi t o r c o m b i n e d 
16-bit o p e r a t i o n . T h e o u t p u t s are de-

s igned with a p o w e r - o f f d isable fea ture to 
a l low for live inser t ion o f boards . 

T h e C Y 7 4 F C T I 6 2 4 4 T is ideally sui ted for 
driving h i g h - c a p a c i t a n c e loads and low-
i m p e d a n c e b a c k p l a n e s . 

T h e C Y 7 4 F C T 1 6 2 2 4 4 T has 2 4 - m A bal-
a n c e d output drivers with c u r r e n t l imiting 
res is tors in the outputs . T h i s r e d u c e s the 
n e e d for e x t e r n a l t e r m i n a t i n g res is tors 
and provides for m i n i m a l u n d e r s h o o t a n d 
r e d u c e d ground b o u n c e . T h e 
C Y 7 4 F C T I 6 2 2 4 4 T is ideal for driving 
t ransmiss ion lines. 

T h e C Y 7 4 F C T 1 6 4 4 4 is d e s i g n e d lor 
16-bit o p e r a t i o n , reduc ing c o n t r o l l ines 
I'IMIII l u u i OEi. u i u u i ; O f . r ^ U u c c m p m 
loading. 

T h e C Y 7 4 F C T 1 6 2 H 2 4 4 T is a 2 4 - m A bal-
a n c e d output part that has " b u s h o l d " on 
the data inputs. T h e device re ta ins the in-
put 's last s tate w h e n e v e r the input g o e s to 
high i m p e d a n c e . T h i s e l i m i n a t e s the n e e d 
for pull-up/down res is tors a n d prevents 
f loat ing inputs . 

Logic Block Diagrams CY74FCT16244T, CY74FCT162244T, 
CY74FCT162H244T 
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Logic Block Diagram CY74FCT16444T 
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Pin Configuration 
SSOP/TSSOP 

Top Vtew 

OEC 1 4 8 3 NC 

Y ,C 2 4 7 : A, 
v a c 3 4 6 H As 

g n d C 4 4 5 H GND 

v 3 : 5 4 4 3 A3 
V.C e 43 U A . 

V c c C 7 4 2 D v c c 

8 41 1 A5 
v 6 C 9 

1 6 4 4 4 T 
4 0 3 

GND 1 0 39 J GND 

v , c 11 3 8 3 
Y.C 12 3 7 3 Ab 

Y.C 13 3 6 H Ag 

v , 0 C 14 3 5 3 A , 0 

g n d C 1 5 3 4 3 GND 
T i l c IO " 3 «n 

v,2 C 1 7 3 2 3 A , ; 

V c c c 1 8 31 3 v c c 

V>3 c 19 30 J A13 

Y . jC 2 0 29 3 A , 4 

GND C 21 2 8 J GND 

2 2 27 3 
2 3 2 6 3 A , e 

NC C 2 4 2 5 3 NC 

Pin Description 
IN time Description 

or; T h r e e - S l a t e O u t p u t E n a b l e Inputs (Act ive L O W ) 

A D a t a Inpuls l ' l 

Y T h r e e - S l a t e O u t p u t s 

Function Tablet2! 
I n p u t s O u t p u t s 

O E A Y 

L I . L 

L H H 

H X Z 

Maximum Ratings'1 4 ! 
( A b o v e which the tiselut lite may h e impaired. l o r user guidel ines , 
nnl t es ted . ) 

S t o r a g e T e m p e r a t u r e C o m ' l — 5 5 ° C to + 1 2 5 ° C 

A m b i e n l T e m p e r a t u r e with 
Power A p p l i e d C o m ' l - 5 5 ° C to + 1 2 5 n C 

I X Input Vol tage - 0 . 5 V to + 7 . ( J V 

D C Output Vol tage - 0 . 5 V to + 7 . 0 V 

D C O u t p u t C u r r e n t 
( M a x i m u m S ink Current/Pin) - 6 0 to + 120 n i A 

Notes: 
1. On C. 'Y74F(Tlf>2H244T these pins have "bus hold." 
2. 11 - HIGH Voltage l.evet. 1. = L O W Voltage I rvel 

X - Don ' t ("are. / = High Impedance. 

Power Diss ipat ion 1 .0W 

Sta t i c D i s c h a r g e Vol tage > 2 0 0 1 V 
( p e r M I L - S T D - 8 8 3 , M e t h o d 3 0 1 5 ) 

Operating Range 

R a n g e 
Ambient 

T e m p e r a t u r e Vcc: 
C o m m e r c i a l - 4 0 ° C to + 8 5 " C 5 V ± 1 0 % 

Operation beyond the limits set forth may impair the useful life of the 
device. Unless otherwise tu>ied, these limits are over the operating 
free-air temperature range, 

4. Unused incuts must always he connected to an appropriate lonie vol(-
age level, preferably either V c c or ground. 



CY74FCT16244T/2244T 
C Y74 FCT16444T/2H244T 

Electrical Characteristics O v e r the Operat ing Range 

Parameter Description Test Conditions Min. TVp.HI Max. Unit 

v m Inpul H I G H Voltage 2 .0 V 

V|i, Input L O W Voltage 0 .8 V 

V n Inpul Hysteresis!*1! 100 m V 

V|K lii|>ut Clump Diocto V^ltiij*** V c r = M i n . . I [ n = - 1 8 m A - 0 . 7 - 1 . 2 V 

' i n Input H I G H Current Standard V ( X = M a x . , V ] = V C c ± 1 ' i n Input H I G H Current 

Bus Hold 

V ( X = M a x . , V ] = V C c 

± 1 0 0 

hi lnpul L O W Current Standard V c t - = M a x „ V , = G N D + 1 |iA 

(iA 

hi lnpul L O W Current 

Bus Hold 

V c t - = M a x „ V , = G N D 

± 1 0 0 

|iA 

(iA 

I m in i 
•liBl 

Bus Hold Sustain Current on Bus Hold 
Inputl 7 ! 

V c x = M i n . V i = 2 . 0 V - 5 0 fiA I m in i 
•liBl 

Bus Hold Sustain Current on Bus Hold 
Inputl 7 ! 

V c x = M i n . 

V , = 0 . 8 V + 5 0 

' m u m 
' n i n . o 

Uus Hold Overdrive Current on Bus Hold 
Inpul ! 7 ! 

V c x = M a x „ V( = 1 ,5V T B D m A 

'n/ .n High Impedance Output Current 
( T h r e e - S t a t e Output pins) 

V e c = M a x . , V o u t = 2 . 7 V + 1 ^A 

High Impedance Output Current 
( T h r e e - S t a t e Output pins) 

V r c = M a x . , V o l i t = ( I . 5 V ± 1 |xA 

Khori f i n - n i t Currp.nH*4] V r c : = M a x . , V 0 u t = G N D - 8 0 - 1 4 0 -2(J(1 m A 

l<) Output Drive Current ! 6 ! V C c = M a * - . V 0 u t = 2 . 5 V - 5 0 - 1 8 0 m A 

l()l 1 Power-Off Disable V ( ; c = 0 V , V q u t —4.5 V ± 1 h a 

Output Drive Characteristics for CY74FCT16244T, CY74FCT16444T 
Parameter Description Test Conditions Min. TVp.'5' Max. Unit 

V o l ! Outpul H I G H Voltage V c f = M i n „ I o h = ~ 3 n i A 2.5 3.5 V V o l ! Outpul H I G H Voltage 

V e c — M i n . , m A 2 .4 3,5 V 

V o l ! Outpul H I G H Voltage 

V c c : = M i n . , I o h = ~ 3 2 m A 2 .0 3 .0 V 

Output L O W Voltage V c c = M i i i „ I o i . = 6 4 m A 0.2 0 .55 V 

Output Drive Characteristics for CY74FCT162244T, CY74FCT162H244T 
Parameter He script inn Test Conditions Min. T y p ^ i Max. Unit 

' ( J l ) l . Ouipul L O W Cunii , i t l h l V C C - S V , V I N = V u l o r v „ . V m r r = L 5 V 6 0 115 150 m A 

' o m i Output H I G H C u r r e n t H V c r = 5 V , V / N = V , H or V i L , V 0 U T = 1-5V - 6 0 - 1 1 5 - 1 5 0 m A 

V o n Output H I G H Voltage V c c = M i n - > I O H = ~ 2 4 m A 2 .4 3 . 3 V 

VDI. Outpul L O W Voltage V c c = M i n . , I q l = 2 4 m A 0.3 0 .55 V 

apparatus and/or sample and hold techniques are preferable in order 
to minimize internal chip heating and more accurately retlect 
operational values. Otherwise prolonged shorting of a high output 
inuj iu;r.c th*. chip u-mpemiiirti well nnmvil and thereby cause 
invalid readings in other parametric tests. In any sequence of 
parameter tests, Iqs tests should be performed last. 

CYPRESS 

Note: 
5. lypical values are al V('( =5.I)V, T A = +25°C amhient. 
(>. 1 his paramoler is guaranteed but not tested. 
7 . Villi! w i l l . Ui .k l l iro Jo ' i i - r i lMol in P i l l n<?cl>r ipl inn 

K. Nol mure than one output should be shorted at a time. Duration of 
shoi l should nol w e e d one second. The use of high-speed test 



C Y74FCT16244T/2244T 
C Y74FCT X6444T/2H244T 

P a r a m e t e r Description Test Condit ions M a x . Unit 

('IN input C a p a c i t a n c e V I N = OV 4 . 5 6 . 0 p F 

f ' o U T Output C a p a c i t a n c e VQUT = OV 5 .5 8 . 0 p F 

Power Supply Characteristics 

P a r a m e t e r Description Test Conditions TVp.m M a x . Unit 

l e v Q u i e s c e n t Power Supply C u r r e n t V c c ~ Max. V I N < 0.2V, 
V , N a V c c - 0 . 2 V 

5 5 0 0 pA 

Aire- Q u i e s c e n t Power Supply C u r r e n t 
( T T L inputs H I G H ) 

V c x - = M a x . V I N = 3 . 4 V t 9 l 0.5 1.5 m A 

l ( X D D y n a m i c Power Supply 
C u r r e n t I 1 0 ! 

V ( x = Max. , O n e Input 
Toggling, 5 0 % D u t y Cycle , 
O u t p u t s O p e n , O E = G N D 

V i N = V C c » r 
V m = G N D 

60 100 |xA/ 
M H z 

K I.,U.l IVvy^i Si.yyiy Current ' 1 " V u t ; — M a x . , f| - 1IIM1 t=, 
5 0 % D u t y Cycle , Outputs 
O p e n , O n e Bit Toggling, 
O E = G N D 

V I N — V t ; t ; v">l 
V I N = G N D 

ax, 1.5 m A K I.,U.l IVvy^i Si.yyiy Current ' 1 " V u t ; — M a x . , f| - 1IIM1 t=, 
5 0 % D u t y Cycle , Outputs 
O p e n , O n e Bit Toggling, 
O E = G N D V [ N = 3 . 4 V o r 

V I N = G N D 
0.9 2 .3 m A 

K I.,U.l IVvy^i Si.yyiy Current ' 1 " 

V C c = M a x . , f i = 2 . 5 M H z , 
5 0 % D u t y Cycle , O u t p u t s 
O p e n , S ix teen Bi ts Tbggling, 
O E = G N D 

VJN = V C C OI" 
V I N - G N D 

2.4 4 .5 l L 2 l m A 

K I.,U.l IVvy^i Si.yyiy Current ' 1 " 

V C c = M a x . , f i = 2 . 5 M H z , 
5 0 % D u t y Cycle , O u t p u t s 
O p e n , S ix teen Bi ts Tbggling, 
O E = G N D V i n = 3 . 4 V or 

V i n = G N D 
6 . 4 16.51121 m A 

Switching Characteristics O v e r the O p e r a t i n g R a n g e 

P a r a m e t e r Description 

C V 7 4 F C T 1 6 2 4 4 T 
C Y 7 4 F C T 1 6 2 2 4 4 T 
C Y 7 4 F C T 1 6 4 4 4 T 

C V 7 4 F C T 1 6 2 H 2 4 4 T 

C Y 7 4 F C T 1 6 2 4 4 A T 
C Y 7 4 F C T 1 6 2 2 4 4 A T 
C Y 7 4 F C T 1 6 4 4 4 A T 

C Y 7 4 F C T 1 6 2 H 2 4 4 A T 

C Y 7 4 F C T 1 6 2 4 4 C T 
C Y 7 4 F C T 1 6 2 2 4 4 C T 
C Y 7 4 F C T 1 6 4 4 4 C T 

C Y 7 4 F C T 1 6 2 H 2 4 4 C T 

Unit 
Fig. 

N O . " 4 I P a r a m e t e r Description MinJ ' - ' J M a x . M i n J 1 3 l M a x . M i n J 1 3 ! M a x . Unit 
Fig. 

N O . " 4 I 

<IM.II 
tPHI. to Output 

1.5 1.5 4 .8 1.5 4 1 ns 1 1 

tp/.H 
tp/j . 

Output E n a b l e T i m e 1.5 8 .0 1.5 6 ,2 1.5 5 .8 ns 1, 7 , 8 

tl'll/. 
lPl..Z 

Output Disable T i m e 1.5 7 . 0 1.5 5 .6 1.5 5 .2 ns 1 , 7 , 8 

'SK(O) O u t p u t SkewPM 0.5 0 .5 0 .5 ns — 

fo = Clock frequency for registered devices, otherwise zero 
l'[ = Input signal frequency 
N [ = Number of inputs changing at f j 
All currents are in milliamps and all frequencies are in megahertz. 

1 2. Values for these conditions are examples of the f e e formula. These 
limits are guaranteed but not tested. 

13. Minimum limits are guaranteed but not tested on Propagation Delays. 
14. See "Parameter Measurement Information" in the General 

Information Section. 
15. Skew between any two outputs of the same package switching in the 

CYPRESS 
C a p a t i t a i i t e ^ l ( T a - t i i ' c , r - i .orv j t iz . ) 

9. Per I'l l , driven input (Vim=3.4V): all other inputs at V c c o r GND. 
10. This parameter is not directly testable, but is derived for use in Total 

Power Supply calculations. 
11- k = lot jmsr i -nt + ' i n p u t s + ' d y n a m i c 

[, = l r r + A [ ( : r D n N T + [ c ' C D W 2 + f[N|) 
I r r = Ouiesecnt Current with C M O S input levels 
A l e c = Power Supply Current for a T T L HIGH input 

(V|N = 3 .4V) 
D] | = Duty Cycle for T T L inputs HIGH 
N | = Number of ' I T ! , inputs at D f ) 
U r r , = nyn'.miii' r 'l'rr^nl -̂.incprl hy nn inpul Irnnfcition ir 



CYPRESS 
O r d e r i n g I u f u i m i l l i o n C Y 7 4 F C T 1 6 2 4 4 

CY74FCT16244T/2244T 
C Y74 FCT16444T/2H244T 

Speed 
(us) Ordering Code 

Package 
Name Package Type 

Operating 
Range 

4.1 C Y 7 4 l ' C n ( i 2 4 4 C T P A C Z 4 8 4 8 - L e a d (240 -Mi l ) T S S O P Commercia l 4.1 

C Y 7 4 F C T I 6 2 4 4 C T P V C 0 4 8 4 8 - L e a d (300 -Mil) S S O P 

Commercia l 

4.8 C Y 7 4 F C H 6 2 4 4 A T P A C Z 4 8 4 8 - L e a d (240 -Mil) T S S O P Commercia l 4.8 

C Y 7 4 F C H 6 2 4 4 A T P V C 0 4 8 4 8 - L e a d (300 -Mi l ) S S O P 

Commercia l 

6.5 C Y 7 4 F C T I 6 2 4 4 T P A C Z 4 8 4 8 - L e a d (240 -Mil) T S S O P Commercia l 6.5 

C Y 7 4 F C T T 6 2 4 4 T P V C 0 4 8 4 8 - L e a d (300 -Mi l ) S S O P 

Commercia l 

Ordering Information CY74FCT162244 
Speed 

(ns) Ordering Code 
Package 

Name Package type 
Operating 

Range 

4 1 r Y 7 4 F f "T1 h 2 2 4 4 r T P A r Z4K 4X-I_e;id (24n .Mi l ) T S S O P Com rtK'ri'iM 1 4 1 

C Y 7 4 F C T 1 6 2 2 4 4 C T P V C 0 4 K 4 8 - L e a d (300 -Mi l ) S S O P 

Com rtK'ri'iM 1 

4.8 ( ' Y 7 4 F ( T 1 6 2 2 4 4 A J P A C Z 4 8 4 8 - L e a d (240 -Mi l ) T S S O P Commercia l 4.8 

C Y 7 4 F C T 1 6 2 2 4 4 A T P V C 0 4 8 4 8 - L e a d (300 -Mi l ) S S O P 

Commercia l 

6.5 C Y 7 4 F C T 1 6 2 2 4 4 T P A C Z 4 8 4 8 - L e a d ( 2 4 0 - M i l ) T S S O P Commercia l 6.5 

C Y 7 4 F C T 1 6 2 2 4 4 T P V C Q 4 8 4 8 - L e a d (300 -Mi l ) S S O P 

Commercia l 

Ordering Information CY74FCTI6444 
Speed 

<ns> Ordering Code 
Package 

N a m e Package Type 
Operating 

Range 

4.1 C Y 7 4 F C T 1 6 4 4 4 C T P A C Z 4 8 48 -Lead (240-Mit ) T S S O P Commercia l 4.1 

C Y 7 4 F C T 1 6 4 4 4 C T P V C 0 4 8 48 -Lead ( 3 0 0 - M i t ) S S O P 

Commercia l 

4.8 C Y 7 4 F C T 1 6 4 4 4 A T P A C Z 4 8 48 -Lead (240 -Mi l ) T S S O P Commercia l 4.8 

i Y /4-i-t L it>4H4/\i r v i ; u w t f w x a u (.iin>Mit) s s u t * 

Commercia l 

6.5 C Y 7 4 F C T 1 6 4 4 4 T P A C Z 4 8 48 -Lead (240 -Mi l ) T S S O P Commercia l 6.5 

C Y 7 4 F C T I 6 4 4 4 T P V C 0 4 8 48 -Lead (300 -Mi l ) S S O P 

Commercia l 

Ordering Information CY74FCT162H244 
Speed 

(ns) Ordering Code 
Package 

Name Package t y p e 
Operating 

Range 

4.1 C Y 7 4 F C T T 6 2 H 2 4 4 C T P A C Z 4 8 4 8 - L e a d (240 -Mi l ) T S S O P Commercia l 4.1 

C Y 7 4 F C T 1 6 2 I I 2 4 4 C T P V C 0 4 8 4 8 - L e a d (300 -Mi l ) S S O P 

Commercia l 

4.8 C Y 7 4 F C T 1 6 2 H 2 4 4 A T P A C Z 4 8 4 8 - L e a d (240 -Mi l ) T S S O P Commercia l 4.8 

C Y 7 4 F C T 1 6 2 U 2 4 4 A T P V C 0 4 8 4 8 - L e a d (300 -Mi l ) S S O P 

Commercia l 

6.5 C Y 7 4 F C T 1 6 2 H 2 4 4 T P A C Z 4 8 4 8 - L e a d (240-Mi l ) T S S O P Commercia l 6.5 

C Y 7 4 I C T 1 6 2 H 2 4 4 T P V C 0 4 8 4 8 - L e a d (300-Mi l ) S S O P 

Commercia l 
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