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54F/74F139

General Description

The ’F139 is a high-speed, dual 1-of-4 decoder/demultiplex-
er. The device has two independent decoders, each accept-
ing two inputs and providing four mutually exclusive active
LOW outputs. Each decoder has an active LOW Enable in-
put which can be used as a data input for a 4-output demul-
tiplexer. Each half of the ’F139 can be used as a function
generator providing all four minterms of two variables.

&National Semiconductor

Dual 1-o0f-4 Decoder/Demultiplexer

Features
B Multifunction capability

m Two completely independent 1-of-4 decoders
B Active LOW mutually exclusive outputs
B Guaranteed 4000V minimum ESD protection

November 1994

Commercial Military ';aucr::gf Package Description
74F139PC N16E 16-Lead (0.300” Wide) Molded Dual-In-Line
54F139DM (Note 2) J16A 16-Lead Ceramic Dual-In-Line
74F139SC (Note 1) M16A 16-Lead (0.150" Wide) Molded Small Outline, JEDEC
74F139SJ (Note 1) M16D 16-Lead (0.300” Wide) Molded Small Outline, EIAJ
54F139FM (Note 2) W16A 16-Lead Cerpack
54F139LM (Note 2) E20A 20-Lead Ceramic Leadless Chip Carrier, Type C
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TRI-STATE® is a registered trademark of National Semiconductor Corporation.

Note 1: Devices also available in 13" reel. Use suffix = SCX and SJX.

Note 2: Military grade device with environmental and burn-in processing. Use suffix = DMQB, FMQB and LMQB.

Connection Diagrams

Pin Assignment
DIP, SOIC and Flatpak
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Pin Names Description U.L. Input i/l

HIGH/LOW | Output lgn/loL
Ao, Aq Address Inputs 1.0/1.0 20 pA/—0.6 mA
E Enable Inputs (Active LOW) 1.0/1.0 20 uA/—0.6 mA
0Op-03 Outputs (Active LOW) 50/33.3 —1 mA/20 mA

Functional Description

The ’F139 is a high-speed dual 1-of-4 decoder/demultiplex-
er. The device has two independent decoders, each of
which accepts two binary weighted inputs (Ag—A1) and pro-
vides four mutually exclusive active LOW Outputs (Og-Os3).
Each decoder has an active LOW enable (E). When E is
HIGH all outputs are forced HIGH. The enable can be used

as the data input for a 4-output demultiplexer application.
Each half of the ’F139 generates all four minterms of two
variables. These four minterms are useful in some applica-
tions, replacing multiple gate functions as shown in Figure 1,
and thereby reducing the number of packages required in a
logic network.

TL/F/9479-6
FIGURE 1. Gate Functions (each half)

Truth Table
Inputs Outputs
E Ao Aq 6() 61 62 63
H X X H H H H
L L L L H H H
L H L H L H H
L L H H H L H
L H H H H H L
H = HIGH Voltage Level
L = LOW Voltage Level
X = Immaterial
Logic Diagram
Ea Aﬂa Ala
603 613 625 633

Og Otp Ozp O3p,
TL/F/9479-5

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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Absolute Maximum Ratings (note 1)

Recommended Operating

If Military/Aerospace specified devices are required, Conditions
please contact the National Semiconductor Sales . .
y e N ool Free Air Ambient Temperature
Office/Distributors for availability and specifications. Military —55°Cto +125°C
Storage Temperature —65°Cto +150°C Commercial 0°C to +70°C
Ambient Temperature under Bias —55°Cto +125°C Supply Voltage
Junction Temperature under Bias —55°Cto +175°C Military +4.5Vto +5.5V
Plastic —55°Cto +150°C Commercial +4.5Vto +5.5V
Ve Pin Potential to
Ground Pin —0.5Vto +7.0V
Input Voltage (Note 2) —0.5Vto +7.0V
Input Current (Note 2) —30mAto +5.0mA
Voltage Applied to Output
in HIGH State (with Vg = 0V)
Standard Output —0.5Vto Voo
TRI-STATE® Output —0.5Vto +5.5V
Current Applied to Output
in LOW State (Max) twice the rated Ig| (mA)
ESD Last Passing Voltage (Min) 4000V
Note 1: Absolute maximum ratings are values beyond which the device may
be damaged or have its useful life impaired. Functional operation under
these conditions is not implied.
Note 2: Either voltage limit or current limit is sufficient to protect inputs.
DC Electrical Characteristics
Symbol Parameter SR Units | Vce Conditions
Min Max
ViH Input HIGH Voltage 2.0 \ Recognized as a HIGH Signal
ViL Input LOW Voltage 0.8 Recognized as a LOW Signal
Vep Input Clamp Diode Voltage —1.2 Min IN = —18 mA
VoH Output HIGH 54F 10% Vo 2.5 lon= —1mA
Voltage 74F 10% Voo 25 \" Min loH= —1mA
74F 5% Voo 2.7 lon= —1mA
VoL Output LOW 54F 10% Vg 0.5 v Min loL = 20 mA
Voltage 74F 10% Voo 0.5 loL = 20 mA
I Input HIGH 54F 20.0 ViN = 2.7V
Current 74F 5.0 KA Max
IBvI Input HIGH Current  54F 100 VN = 7.0V
Breakdown Test 74F 7.0 pA | Max
IcEX Output HIGH 54F 250 Vout = Vcc
Leakage Current 74F 50 HA Max
Vip Input Leakage Ip =19 pA
Test 15 7] v s All Other Pins Grounded
lop Output Leakage Viop = 150 mV
Circuit Current [t 3.78 A X All Other Pins Grounded
IR Input LOW Current —0.6 mA Max | VN = 0.5V
los Output Short-Circuit Current —60 —150 mA Max | Vour = 0V
lcc Power Supply Current 20 mA Max
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AC Electrical Characteristics

74F 54F 74F
Ta = t25°C - C
Symbol Parameter Ve = +5.0V Te’ Vﬁ%g '::“ TAévc: ;0 c: m Units
Cy = 50 pF N=P L= A8
Min Typ Max Min Max Min Max
tpLH Propagation Delay 3.5 5.3 7.5 2.5 12.0 3.0 8.5 oS
tPHL Ag or Aq to O, 4.0 6.1 8.0 35 9.5 4.0 9.0
tpLH Propagation Delay 3.5 5.4 7.0 3.0 9.0 3.5 8.0 e
tpHL Eqto O 3.0 47 6.5 25 8.0 3.0 7.5
Ordering Information
74F 139 S C X
Temperature Range Family 47_ T— Special Variations
74F = Commercial QB = Military grade device with
54F = Military environmental and burn-in
| processing
Device Type X = Devices shipped in 13" reel
Package Code Temperature Range
P B Plastic DIP C = Commercial (0°C to +70°C)
O\i\Geramic DIP M = Military (—55°C to +125°C)
F = Flatpak

L = Leadless Chip Carrier (LCC)
S = Small Outline SOIC JEDEC
SJ = Small Outline SOIC EIAJ
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Physical Dimensions inches (millimeters)
0.200 £0.005
(5.080£0.127)
e 450y D.015£0.010
-] ya {0.381+0.258)
0.350+0.008 0.015
‘ 8.890%0.203) | — 0.083-0.075 10.381) LI LR
1.600—1.905, 1780,
( ) MIN TYP e
0.022-0.028
R {0.559—0.711
0017-0003 A v TYP )
(o262 | g
I = T L
1 0.045-0.05 } | TR A
S~ (1.143—1.397) /|
lnmu. A TYP /(0.067—0.083 *l t 0,045 0,055
(1.702 -2.108) W 183-1.397)
- v a. S
Top View Side View TYP
450 0.04020.010
{1.016%0.250)
3PLCS
Bottom View
0.015
003 P s
% {0.381)
nsuh "'P MAX TYP
0.022 k- T
{0550 —»] [« 0006
MAX TYP —(0.152)
MIN TYP
Detail A
E20A (REV D}
20-Lead Ceramic Leadless Chip Carrier (L)
NS Package Number E20A
0.785
[19.94] MAX ——>
16 9
I T T T e N B o B 7
0.220-0.310
[5.59-7.87]
¥
025 [PELS LW I W I W I W W RN
R O.
[0.64] I ’ 0.005-0.020
R To.13-0.51] 1P
0.037 £0.005
TYP
0.005 e [0.94:t 0.13] ?.290_0.3%)
. | 0.055+0.005 7.37-8.13
M[I(l?l ﬁ)——l < | [ Tra0z0.13] 1P | OLASS SEALANT
¥ 0.020-0.060 1yp ¥
0.200 [0.51-1.52] 0.180 el
[5.08] = H [4.57] M
MAX TYP L H 0.010£0.002
r f lo.25:0.05] TP
f [ I U I F 0150 i Tvp : :
0.125-0.200 | 1
TYP — 90° % 4° 9594 50
[3.18-5.08] TP TP
0.080 v
EO[FZI'{OEBN]DS i P SN TAR 0.310-0.410
[o.46x0.08] "'F [7.87-10.41] J16A (REV L)
0.100£0.010 1yp
[2.54 % 0.25]
16-Lead Ceramic Dual In-Line Package (D)
NS Package Number J16A
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Physical Dimensions inches (millimeters) (Continued)

0.386-0.394
{9.804—10.00)
% 15 14 13 12 1 o1 9
0.228-0.244 e
{5.791-6.198) EolS
LEAD N 1 T2 3 4 5 6 7 8 }
IDENT 0.010 pax
0.258)
0.150-0.157
{3.810—3.988)
0.010-0020 . 0.053-0.069
(0.254 0508 < 45" [ (1.346-1.753) 0.0040.010
8° MAX TYP + (0.102 -0.254)
ALL LEADS . o
v ¢ =
LN Y e -

T T % ? PLANE
0.008-0.010 UL 0.050 0.014-0.020
0.016-0.050 — > 0080 | | 0:014-0.020 1yp
{0.356) {0.356 —0.508)

(0.203-0.754) {1.270)
TYP ALL LEADS (T':,;[:\SLL 152,\7:5] e 0.008
IJ 102 e (0.203) \i M16A (REV H)
ALL LEAD TIPS
16-Lead (0.150” Wide) Molded Small Outline Integrated Circuit (S)

NS Package Number M16A
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Physical Dimensions inches (millimeters) (Continued)

0.394-0.402
(10.01-10.21)

14 13 12 11 10

HHﬁHHHHH

0.295-0.319 0.205-0.213
(7.493-8.103) (5.207-5.410)

gasge O
" s - BOCEEEEE

(o 406-0. 787)

DETAIL F

0.071 0.067-0.083
(1.803) RER (1.702-2.108)

' | P oWt A
g C Y 74

Ny I Iy By i gy ——t—T—SEATINGPLANE
0.049
— 1245 REF _,| I__ 0.050

570} 0.000-0.010
1.270 ~29978.019
( ) (0.000-0.254)

SEE DETAIL F 0.014-0.020 _ f |
(0.356-0.508) M16D (REV A)
16-Lead (0.300” Wide) Molded Small Outline Package, EIAJ (SJ)
NS Package Number M16D

0.740-0.780

| (1830-13.81) 0.090
‘ i M ’*(2286)

0.250 t 0.010
{6.350£0.254)
PIN NO. 1 PIN NO. 1
IDENT IDENT
OPTION 01 OPTION 02 0.065
0.130£0.005 e
10:15020.005 0.060 42 TYP 0.300 - 0.320 (1.651)
R i e - ~\[™ orrionaL 4" {7620-8.128) |
0.145 - 0.200 k [ \
(3.683-5.080) § i }
] 950450 .
0.020 | ! 90°t 4° TYP ’L w TYP
{0.508) MIN l*— 0280 (0.203-0.406)
0.125-0.150 0.030£0.015 (7.112)
{(3.175-3.810) v T (0.762£0.381) MIN
gauzog sosoon Mg
(0358~ 0584) 0.050£0.010 (254020.25¢) : N1GE (REV F)
{127020.254) (8.255%5%t%)
P -

16-Lead (0.300” Wide) Molded Dual In-Line Package (P)
NS Package Number N16E
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Physical Dimensions inches (millimeters) (Gontinued)

54F/74F139 Dual 1-of-4 Decoder/Demultiplexer

0.050-0.080 0.371-0.390
(1.270-2.032) {9.423-9.906)
0.004—0.006 0.007 -0.018 | 0.050 +0.005
— ] | T TP
{0.102-0.152) e (0.178—0.457) \H_ (1.270 10.127)
'S —>~| {=<—0.000 MIN TYP
A
0.250 —0.370
(6.350 —9.398)
L Y 1
161514 13121110 9 A r
] % S 0.245-0.275
[ JAX BilAGS (6.223 —6.985)
L Sy ' 0.008 —0.012
DETAIL A— lg"! >~ 10.203—0.305)
L i
PIN ND. 1 0.250 —0.370
At bl 10 DETAIL A
IDENT (6.350—9.398)
Y
0.026 —0.040 J 0.015-0.019
e TYP{ |- e ———
(0.660—1.016) P (0.381-0.482)
TYP W16A (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 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

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 accordance
with instructions for use provided in the labeling, can
be reasonably expected to result in a significant injury
to the user.

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 safety or
effectiveness.
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