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54FCT138

General Description

vices and one inverter.

&National Semiconductor

1-of-8 Decoder/Demultiplexer

The FCT138 is a high-speed 1-of-8 decoder/demultiplexer.
This device is ideally suited for high-speed bipolar memory
chip select address decoding. The multiple input enables al-
low parallel expansion to a 1-of-24 decoder using just three
FCT138 devices or a 1-of-32 decoder using four FCT138 de-

Features

u Demultiplexing capability

® Multiple input enable for easy expansion

® Active LOW mutually exclusive outputs

® Qutputs sink capability of 32mA, source capability of
12mA

TTL input and output level compatible

CMOS power consumption

Standard Microcircuit Drawing (SMD) 5962-8765401

October 1999

Ordering Code

Military Package Package Description
Number
54FCT138DMQB J16A 16-Lead Ceramic Dual-In-Line
54FCT138FMQB W16A 16-Lead Cerpack
54FCT138LMQB E20A 20-Lead Ceramic Leadless Chip Carrier, Type C
Logic Symbols Connection Diagrams
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Pin Names Description
ﬁo—ﬁz Address Inputs 8, 05 NC Oy 0
E,—E, Enable Inputs DS100963-3
E, Enable Input
0,0, Outputs
FACT® is a regi: of Fairchild Ci
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54FCT138

Functional Description

The FCT138 high-speed 1-of-8 decoder/demultiplexer ac-
cepts three binary weighted inputs (A,, Ay, Ay) and, when
enabled, provides eight mutually exclusive active-LOW out-
puts (Oy—05). The FCT138 features three Enable inputs,
two active-LOW (E,, E,) and one active-HIGH (E,). All out-
puts will be HIGH unless E and EZ are LOW and E; is
HIGH. This multiple enable function allows easy parallel ex-

pansion of the device to a 1-0f-32 (5 lines to 32 lines) de-
coder with just four FCT138 devices and one inverter (see
Figure 1). The FCT138 can be used as an 8-output demulti-
plexer by using one of the active LOW Enable inputs as the
data input and the other Enable inputs as strobes. The En-
able inputs which are not used must be permanently tied to
their appropriate active-HIGH or active-LOW state.

Inputs Outputs

E, | Ec | Es | Ao | A, | A, [ O | Oy | O, | O | O, | O5 | Og | Oy
H X X X X X H H H H H H H H
X H X X X X H H H H H H H H
X X L X X X H H H H H H H H
L L H L L L L H H H H H H H
L L H H L L H L H H H H H H
L L H L H L H H L H H H H H
L L H H H L H H H L H H H H
L L H L L H H H H H L H H H
L L H H L H H H H H H L H H
L L H L H H H H H H H H L H
L L H H H H H H H H H H H L

H = HIGH Voltage Level

L = LOW Voltage Level

X = Immaterial

Logic Diagram

Ay A Ay B B E
0, O 05 0, 03 0, 0, 0Oy
DS100963-4

Please note that this diagram is provided only for the understanding of logic operations and should not be used to estimate propagation delays.
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54FCT138

Logic Diagram (continued)

Buipooeq zg-jo-| o} uoisuedx3 "L JHNOIL

) e e e e e e e e e e e - ———————————— = = = = 2 o o o o = o = e e 2 e e o e o e e o 0

00688844

bb64bbb44

064604464

06688644

L9 % S0 Yo %0 % ‘o %

L9 % % Yo %0 % 'o %

L0 % % Yo %o % 'o %

L0 % S0 Yo % % 'o %

04,

b—1—

—t

b—1

www.national.com


http://www.dzsc.com/icstock/647/54FCT138DMQB.html

0 O "54FCT138DMQB" I U

54FCT138

Absolute Maximum Ratings (Note 1) in LOW State (Max) Twice the rated I, (MA)
If Military/Aerospace specified devices are required, DC Latchup Source Current -500 mA
please contact the National Semiconductor Sales Office/
Distributors for availability and specifications. Recommended operating
Storage Temperature —-65°C to +150°C Conditions
Ambient Temperature under Bias -55°C to +125°C Free Alr Ambient Temperature
Junction Temperature under Bias Military _55°C 10 +125°C
Ceriamic . -55°C to +175°C Supply Voltage
Ve Pin Potential to Military +4.5V fo +5.5V
Ground Pin ~0.5V 10 +7.0V Minimum Input Edge Rate (AV/AY)
Input Voltage (Note 1) -0.5V to +7.0V Data Input 50 mV/ns
Input Current (Note 1) —30 mAto +5.0 mA Enable Input 20 mV/ns
Voltage Applied to Any Omput Note 1: Absolute maximum ratings are those values beyond which damage
in the Disabled or to the device may occur. The databook specifications should be met, without
Pawer-Off State OBV 0488V tpotinut loscing varables, Natonal doce not recom
in the HIGH State -0.5V to Ve mend operation of FACT® circuits outside databook specifications.
Current Applied to Output
DC Characteristics for 'FCT Family Devices
Bymbol Parameter FCT138 Units Vee Conditions
Min Max
Vig Input HIGH Voltage 2.0 \ Recognized HIGH Signal
VL Input LOW Voltage 0.8 \ Recognized LOW Signal
Vep Input Clamp Diode Voltage -1.2 \ Min In =-18 mA
Vou Output HIGH 54FCT 4.3 ' lon = =300 pA
\ Min
Voltage
54FCT 24 lon = =12 mA
VoL Output LOW 54FCT 0.2 \ Min loL = 300 pA
Voltage
54FCT 0.5 lop = 32 mA
lin Input HIGH Current 5 pA Max Vin = Vee
I Input LOW Current -5 pA Max Vin = 0.0V
los Output Short-Circuit Current -60 mA Max Vour = 0.0V
leca Quiescent Power Supply Current 1.5 mA Max Viny < 0.2V oor Vg 5.3V, Ve =
5.5V
Alge Quiescent Power 2.0 mA Max V| =34V, Ve =55V
Supply Current
leep Dynamic lae 0.4 mA/ Max Outputs Open, Ve = 5.5V, V|
MHz 5.3V or V|y < 0.2V, One Bit
Toggling, 50% Duty Cycle, OE =
GND, LE = Vg
leet Total Power Supply 55 mA Max Outputs Open, fop = 10 MHz,
Current Voe =55V, Vy53VorVy <
0.2V, One Bit Toggling, 50%
Duty Cycle, OE = GND, LE =
VCC

Note 2: All outputs loaded; thresholds on input associated with output under test.

Note 3: Maximum test duration 2.0 ms, one output loaded at a time.

www.national.com



http://www.dzsc.com/icstock/647/54FCT138DMQB.html

0 O "54FCT138DMQB" I U

AC Electrical Characteristics

54FCT
Vee T, =-55C Fig.
Symbol Parameter V) to +125°C Units No.
(Note 4) C_ =50 pF
Min Max

tpLH Propagation Delay 5.0 1.0 12.0 ns
A, to 6n

tpHL Propagation Delay 5.0 1.0 12.0 ns
A, 100,

tpLH Propagation Delay 5.0 1.0 12.5 ns
E or EZ to 6n

tpHL Propagation Delay 5.0 1.0 12.5 ns
E, orE, 0 O,

tpLH Propagation Delay 5.0 1.0 12.5 ns
E; to On

tpHL Propagation Delay 5.0 1.0 12.5 ns
E;toOn

Note 4: Voltage Range 5.0 is 5.0V 0.5V
Capacitance
Symbol Parameter Typ Units Conditions
Cin Input Capacitance 45 pF Vee = OPEN
Cpp Power Dissipation 60.0 pF Ve = 5.0V
Capacitance
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0.350+0.008
(8.890£0.203)

(mcv-v-\n

P

Top View 8

ZDEI'l\ILA

PhySical Dimensions inches (millimeters) unless otherwise noted
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Detail A

20 Terminal Ceramic Leadless Chip Carrier (L)
NS Package Number E20A

0.785

[19.94] MAX ——
16 9
A A AN A

0.220-0.310
[5.59-7.87]

0.025
R T0.64]

0.005
[0.13] —»|
NIN TYP

-

|PELV LV LW RV R R RN |
1 8
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0,037 £0.005
YP
I~ [0.94£0.13] 0.290-0.320

a5°x D.015:£0.010
D381 £0.254)
0.007-0.011
(0.178-0.279)
RTYP

0.022-0.028

{0.559—0.711)
AR

0.045-0.055
(1.143-1.397)
TYP

E204 (REV D)

[7.37-8.13]

i+ |

TYP

|4

0.020-0.060

0.200

—A

0.180 yax
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¥

¥
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[2.54+0.2

1
;? TYP ~u

] 17[0.51—1.52] e
‘ i

[05_1851% MIN TYP

i 959 £ 5°
.« TYP

0.310-0.410
[7.87-10.41]

16 Lead Ceramic Dual-In-Line Package (D)
NS Package Number J16A
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PhySical Dimensions inches (milimeters) unless otherwise noted (Continued)

0.050—0.080 - _ 0.371-0390
(1.270—2.032) T (9.423—9.906)
0.004—0.006 0.007-0.018 | 0.0500.005
@iz—0153 |7 TR i " (zozoaan |F
TYp —p=| |<—0.000 Min TYp
0.250—0.370
(6.350—9.398)
N y 1
Y 161514131211 10 9 A —
, T
1 % S 0.245-0.275
I MAX GLASS (6.223 - 6.985)
uIm —;"12 EI N AL ‘ 0.008 —0.012
DETAIL A —»1 |2 >~ (0.203—0.305)
L |
PIN ND. 1 0.250 - 0.370
0.250-0.370 DETAIL A
IDENT (6.350 9.398)
0.026-0.040 L_ 0.015-0.019
— —~ o —————
jo.660—1.018 7" (0.381—0.482)
TVP WI16A (REV H)

16 Lead Ceramic Flatpak (F)
NS Package Number W16A

LIFE SUPPORT POLICY

NATIONAL'S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT
DEVICES OR SYSTEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF THE PRESIDENT AND GENERAL
COUNSEL OF NATIONAL SEMICONDUCTOR CORPORATION. As used herein:

1. Life support devices or systems are devices or 2. A critical component is any component of a life

19xajdnjnwag/1apodaq 8-Jo-1 8€1104bS

systems which, (a) are intended for surgical implant
into the body, or (b) support or sustain life, and
whose failure to perform when properly used in

support device or system whose failure to perform
can be reasonably expected to cause the failure of
the life support device or system, or to affect its

accordance with instructions for use provided in the safety or effectiveness.
labeling, can be reasonably expected to result in a

significant injury to the user.

National Semiconductor National Semiconductor National Semiconductor National Semiconductor
Corporation Europe Asia Paclfic Customer Japan Ltd.

Americas Fax: +49 (0) 1 80-530 85 86 Response Group Tel: 81-3-5639-7560

Tel: 1-800-272-9959 Email: europe.support@nsc.com Tel: 65-2544466 Fax: 81-3-5639-7507

Fax: 65-2504466
Email: sea.support@nsc.com

Fax: 1-800-737-7018
Email: support@nsc.com

Deutsch Tel: +49 (0) 1 80-530 85 85
English Tel: +49 (0) 1 80-532 78 32
Frangais Tel: +49 (0) 1 80-532 93 58

www.national.com ltaliano  Tel: +49 (0) 1 80-534 16 80

National does not assume any responsibility for use of any circuitry described, no circuit patent licenses are implied and National reserves the right at any time without notice to change said circuitry and specifications.
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