
CYPRESS CY54/74FCT138T 

Features 
• Function, pinout, and drive 

compatible with FCT and F logic 
• FCT-C speed at 5.0 ns max. (Com'l) 

FCT-A speed at 5.8 ns max. (Com'l) 
• Reduced Voh (typically = 3.3V) 

vcraittno of equivalent FCT ftui\ (i v, 
• Edge-rate control circuitry for 

significantly improved noise 
characteristics 

• Power-oft' disable feature 
• ESD > 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 mA (Mil) 
• Dual l-of-8 decoder with enables 

Functional Description 
The FCT138T is a l-of-8 decoder. The 
FCTI38T accepts three binary weighted 
inputs (Afl, Ai , A2) and, when enabled, 
provides eight mutually exclusive active 

l-of-8 Decoder 
LOW outputs ( 0 „ - (57). The FCT138T 
features_three enable inputs, two active 
L O W (Ei, E?) and one active H I G H 
(E3). 
AH inputs will be H I G H unless E | and E2 
are LOW and E3 is HIGH. This multiple 
enable function allows easy pnrnlie1 
expansion of the device to a l-of-32 (5 
lines to 32 lines) decoder with just four 
FCT138T devices and one inverter. 

The outputs are designed with a 
power-off disable feature to allow for live 
insertion of boards. 
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Pin Description 
Name Description 

A Address Inputs 

E | - E 2 Enable Inputs (Active LOW) 

E 3 Enable Input (Active HIGH) 

OLILpULN 
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CY54/74FCT138T 

Inputs Outputs 

El Ei Ao A, a 2 o« O, o 2 o 3 o 4 o5 o 6 o 7 

H X X X X X H H H H H H H H 
X II X X X X H H H H H H H H 
X X 1 X X X H H H H H H H H 

L I. II L I. L L H H H H H H H 
1 1 H H r t H I. ir l i h l i rr i i 
L L H 1. H L H H L H H 11 H H 
I, L 1! H H L H H H L H H H H 

L I, H I. L H H H H H 1. H H H 
I. 1, H li L H H H H H H L H H 
1. L 11 I. H H H H H H H H L H 
[ 1 11 H 11 H H II H H H H H L 

Maximum Ratings!2 'I 
(Above which the useful lite may he impaired. For user guidelines, 
IIDL lUMCll.J 

Storage Temperature 'C to + 1501 C 
Ambient Temperature with 
Power Applied - 6 5 ' C to + 135:,C 
Supply Voltage lo Ground Potential -D.5V to +7.0V 
DC Input Voltage - 0 . 5 V to + 7.0V 
DC Output Vol I age - 0 . 5 V to +7.0V 
DC Output Current (Maximum Sink Currenl/PirO 170 mA 
Power Dissipation 0.5W 

Electrical Characteristics Over the Operating Range 

Static Discharge Voltage > X i 0 i v 
(per M1L-STD-K83, Method 3015) 

Operating Range 

Range Range 
Ambient 

Temperature Vcc 
Commercial CT 0°C to + 7 0 T 5V ± 5% 

Commercial T, AT - 4 0 ° C to +85°C 5V ± 5% 

Military!*! All -55"C: to + 125"C 5V ± 10% 

Parameter Description Test Conditions Min. iyp.151 Max. Unit 

Von Output HIGH Voltage V t x '=Miiv , I O H = - 3 2 m A C.om'l 2.0 V Von Output HIGH Voltage 

Vex1 = Min., 1qh = - 1 5 mA Com'l 2.4 3.3 V 

Von Output HIGH Voltage 

Vf ( ;=Min. , l o n = ~ 12 mA Mil 2.4 3.3 V 

Voi. Output LOW Voltage V(-(--=Min., Iq] ,=64 mA Com'l 0.3 0.55 V Voi. Output LOW Voltage 

Vf;f-=Min., 1Q[ =32 mA Mil 0.3 0.55 V 

Viu Input HIGH Voitage 2,0 V 

Vii. Input LOW Voltage 0.8 V 

VH 1 lysleresisH All inputs 0.2 V 

V,k Input Clamp Diode Voltage V{ ( = \1m . 1jn = - IS mA - 0 . 7 - 1 . 2 V 

1] Input HIGH Current V « =Max., V [ N = V C X 5 |jA 

•it! Input HIGl 1 Current V c c = M a x „ V l N = 2.7V ± 1 H A 

Ill Input LOW Current V c r = M a x . , V1N==0.5V ±1 

l f )S Output Short Circuit Current!7! V t r = M a x . , V O U T =() .nV -(it) - 1 2 0 - 2 2 5 mA 

I o n I'ower-Off Disable V c r = 0 V , V0[.ri - 4 . 5 V ±1 frA 

Notes: 
1. l i — 1111i11 v m i a g e Level. I. - I O W Voltage Level. X = Don t t are. 
2. Unless otherwise noted, these limits are over the ope ra t i ng f ree-ai r 

t empera tu re range. 
.1. Utilised inpuis must always he eon n e t t e d to an appropr ia t e logic volt-

age level, preferably ei ther V\ [ 01 ground. 
4. T,\ is the ' ' inslani o n " ease t empera tu re . 
\ Typical values are at V<-( ' = 5.(IV. T , \ = + 25"C ambient . 
(). This p a r a m e t e r is guaran teed hnl not tested. 

7. Not more than one output should he shor ted at a t ime. Dura t ion of 
short should not exceed one seeond. T h e use of high-speed test 
appa ra tus and/or sample and hold techniques are p re fe rab le in order 
lo minimize internal chip heat ing and more aecurately reflect 
opera t iona l values. Otherwise prolonged short ing of a high ou tpu t 
may raise the chip t e m p e r a t u r e well above normal and thereby cause 
invalid readings in o ther pa ramet r i c tests. In any sequence of 
p a r a m e t e r tests, t o s tests should be p e r f o r m e d last. 
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Capacitance!"! 

CY54/74FCT138T 

Hiirumeter Description i>p.i5i Max. Unit 

Input Capacitance 5 10 P F 

Q ) U | Output Capacitance 9 12 pF 

Power Supply Characteristics 
Pnriaiiiclvr I>t3trlp(lun Tir.it Cvnilitlvna -jyp.Kt M tax* Unit 

l(V Quiescent Power Supply Current V ( X ' = M a x . , V I N s 0 . 2 V , 
V R N > V R R - 0 . 2 V 

0.1 0.2 mA 

A i r e Quiescent Power Supply Current (TTL 
inputs) 

V ( x =Max„ V I N=3.4V,l8! 
f i = 0 , Outputs Open 

0.5 2.0 mA 

U r n Dynamic Power Supply 
CurrentM 

V(j<_>=Max., O n e Input Tbggling, 
50% Duty Cycle, Outputs Open, 
V1 N < 0.2V or V I N > V C C - 0 . 2 V 

0 .06 0.12 mA/ 
MHz 

lc Tolal Power Supply CurremI '"1 V(-("=Max., f j = 10 MHz, 
5t(%^Duty Cycle, Outputs Open, Toggle 
E], Ei , or Ei , One Output Toggling 
V | N < l 0 . 2 V o r V [ N > V C C - 0 . 2 V 

0.7 1.4 mA lc Tolal Power Supply CurremI '"1 

VTV=Max. , f | = 10MHz, 
50%JJuty Cycle, Outputs Open, Toggle 
E | , E2, or Ei, O n e Output Toggling, 
V [ N = 3 . 4 V or V 1 N = G N D 

1.0 2.4 mA 

r>fi»lc*: 
Per I T L driven input ( V l N = 0 . 4 V ) ; all o ther inputs at V<_c <•"' G N D . 
This parameter is not directly testable, but is derived fur use in Total 
Power Supply e s c a l a t i o n s . 

I". '( = '(.>1)11 i,S( I N I + 'INPUTS + 'DYNAMIC 
I, = k r + A I ( ( . D n N T + ] c . C D ( f n / 2 + f | N | ) 
l( ( = Quiescent Current with C M O S input levels 
A l e c = Power Supply Current for a TTL H I G H input 

( V , n = .V4V) 

D h = Duty Cycle for T T L inputs H I G H 
N t = Number of T T L inputs at D h 
'CCD — Dynamic Curren t caused by an input transition pair 

( H L H or L H L ) 
fo = Clock f requency for registered dcvices, otherwise zero 
l'i = Input signal f requency 
N[ = Number of inputs changing at f | 
All currents are in milliamps and all f requencies are in megahertz . 
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Switching Characteristics Over the Operating Range 

Parameter Description 

FCT138T FCTI38AT 

Unit 
Fig. 

No.n2| Parameter Description 

Military Commercial Military Commercial 

Unit 
Fig. 

No.n2| Parameter Description MinJ111 Max. MinJ"l Max. Min.l11' Max. Min.l11! Max. Unit 
Fig. 

No.n2| 

IPI.H 
•r-l n , 

Propagation Delay 
A i.. n 

1.5 12.1) 1.5 9.0 1.5 7.8 1.5 5.8 ns 1,2 

'PI .11 
' f i l l . 

Propagation Delay 
F,[ or FS to O 

1.5 12.5 1.5 9.(1 1.5 8.0 1.5 5.9 ns 1,5 

N'1.11 
•mi . 

Propagation Delay 
K, to o 

1.5 12.5 1.5 9.0 1.5 8.0 1.5 5,9 us 1,5 

Parameter Description 

FCT138CT 

Unit 
Fig. 

NO.H2| Parameter Description 

Military Comm« rcia] 

Unit 
Fig. 

NO.H2| Parameter Description Min.t"] Max. Min.l11' Max. Unit 
Fig. 

NO.H2| 

'Pl.ll 
tl'HJ. 

Propagation Delay A to 0 1.5 6.0 1.5 5.0 ns 1,2 

lPUI 
•phi. 

Propagation Delay E.| or li? to O 1.5 6.1 1.5 5.0 ns 1, 5 

'Pl.H l n n . 
Propagation Delay Ei to O 1.5 6.1 1.5 5.0 ns 1. 5 

Ordering Information 
Speed 

(ns) Ordering Code 
Package 

Name Package Type 
Operating 

Range 

5.0 C Y 7 4 K T I 3 8 C T P C PI 16-Lead (300-Mil) Molded DIP Commercial 5.0 

OY74FCTI38CTOC 0 1 16-Lead (150-Mil) QSOP 

Commercial 5.0 

C Y 74FCT138CTSOC SI 16-Lead (300-Mil) Molded SOIC 

Commercial 

.S.K CY74FCTI38ATPC PI 16-Lead (300-Mil) Molded DIP Commercial .S.K 

CY74FCTI38ATQC 0 1 16-Lead (150-Mil) QSOP 

Commercial .S.K 

CY74FCT138ATSOC SI 16-Lead (300-Mil) Molded SOIC 

Commercial 

6.1) CY54FCT13KCTDMB D2 16-Lead (300-Mil) CerDIP Military 6.1) 

CY54FCT138CTLMB L61 20-Pin Square Leadless Chip Carrier 

Military 

7.8 CY54K TI38ATDMB D2 16-Lead (300-Mil) CerDIP Military 7.8 

CY54FCTI3HATLMB 1,61 20-Pin Square Leadless Chip Carrier 

Military 

9.1) CY74FCTI38TPC PI 16-Lead (300-Mil) Molded DIP Commercial 9.1) 

CY74FCT13KTQC 0 1 16-Lead (150-Mil) QSOP 

Commercial 9.1) 

CY74FCTI38TSOC SI 16-Lead (300-Mil) Molded SOIC 

Commercial 

12.0 CY54FC T138TDM H D2 16-Lead (300-Mil) CerDIP Military 12.0 

CY54FCT138TI ,M B 1.61 20-Pin Square Leadless Chip Carrier 

Military 

NoII'N: 
11. Minimum limits a re jumnin tccdhul not lulled on Propagation Delays. 

Document # : 3 8 - 0 0 2 9 7 - A 

12. See "Parameter Measurement Information" in the General Informa-
tion Section. 


