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General Description

The VHC139 is an advanced high speed CMOS 2 to 4 line
decoder/demultiplexer fabricated with silicon gate CMOS
technology.

It achieves the high speed operation similar to equivalent
Bipolar Schottky TTL while maintaining the CMOS low pow-
er dissipation.

The active low enable input can be used for gating or it can
be used as a data input for demultiplexing applications.
When the enable input is held High, all four outputs are fixed
at a high logic level independent of the other inputs. An
input protection circuit ensures that 0V to 7V can be applied
to the input pins without regard to the supply voltage. This
device can be used to interface 5V to 3V systems and two
supply systems such as battery back up. This circuit pre-
vents device destruction due to mismatched supply and in-
put voltages.

Dual 2-to-4 Decoder/Demultiplexer

February 1993

T 7-2~55

Features

B High speed: tpp = 5.0 ns (Typ.) at Voo = 5V

W Low power dissipation: icc = 4 pA (Max.) at Ty =
25°C

B High noise immunity: VyjH = VL = 28% Vg (Min.)

B All inputs are equipped with a power down protection

function

B Balanced propagation delays: tpLy = tpHL
B Wide operating voltage range: Vgg (opr) = 2V~ 5.5V
m Pin and function compatible with 74HC139
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Functional Description Truth Table
The 'VHC139 is a high-speed dual 2-to-4 decoder/demulti-
plexer. The device has two independent decoders, each of Inputs Outputs
which accepts two binary weighted inputs (Ag—A1) and pro- E Ag Aq [ 04 02 0,
vides four mutually exclusive active-LOW outputs (Og-03). " X X H H H H
Each decoder has an active-LOW enable (E). When E is
HIGH all outputs are forced HIGH. The enable can be used L L L L H H H
as the data input for a 4-output demultiplexer application. L H L H L H H
Each half of the 'VHG139 generates all four minterms of two L L H H H L H
variables. These four minterms are useful in some applica- L H H H H H L
tions, replacing muitiple gate functions as shown in Figure 1, _
and thereby reducing the number of packages required in a :j - FO'SVHV\LT":'Q?L';?Z'
logic network. X = immaterial
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FIGURE 1. Gate Functions (Each Half)
Logic Diagram
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Pisase note that this diagram is provided only for the ur ing of logic op and should not be used to estimate propagation delays.
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Absolute Maximum Ratings (Note)

Supply Voltage (Vo)

DC Input Voltage (Vin)

DC Output Voltage (VouT)
Input Diode Current (1)
Output Diode Current (o)
DC Output Current (loyT)
DC Vc/GND Current (Icg)
Storage Temperature (TsTg)

Lead Temperature (T)
(Soldering, 10 sec.)

—0.5Vto +7.0v
-0.5Vto +7.0v
—0.5Vto Vg + 0.5V
—20 mA

+20 mA

25 mA

75 mA

—65°Cto +150°C

300°C
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Note: Absolute Maximum Ratings are values beyond which
the device may be damaged or have its useful life impaired.
The databook specifications should be met, without excep-
tion, to ensure that the the system design is refiable over its

power supply, temperature, and output/input loading vari-

ables. National does not recommend operation oulside da-
tabook specifications.

Recommended Operating

Conditions
Supply Voltage (Vco) 2.0Vto +5.5V
Input Voltage (V|N) 0Vto +5.5v
Output Voltage (VouT) 0VtoVeo
Operating Temperature (Topr)
54VHC —B85°Cto +125°C
74VHC —40°Cto +85°C

Input Rise and Fall Time (t;, ;)

Vee = 3.3V £0.3V 0 ~ 100 ns/V
Vcg = 5.0V £0.5V 0 ~ 20 ns/V
. DC Characteristics for 'VHC Family Devices
74VHC 54VHC 74VHC
Vce Ta = —55°C Ta = —40°C
Symbol | Parameter = A A Units Conditions
A} Ta=25C to +125°C to +85°C
Min Typ Max Min Max Min Max
ViH HighLevel | 20 1.50 1.50 1.50
input 3.0-55|0.7 Voo 0.7 Voo 0.7 Voo v
Voltage
viL Low Level 20 0.50 0.50 0.50
Input 3.0-5.5 0.3Vge 0.3Vco 03Veg| V
Voltage
VoH High Level 20 1.9 2.0 1.9 19 ViN = ViH!| lor = —50 pA
Output 30 29 30 29 29 v orviL
Voltage 45 44 45 44 44
3.0 258 2.40 2.48 v loy = —4mA
45 3.94 370 3.80 loH = —8mA
VoL Low Level 2.0 0.0 0.1 0.1 0.1 Vin=V|H]|loL = 50 pA
Output 3.0 00 01 0.1 0.1 v or Vi,
Voltage 45 00 0.1 0.1 0.1
3.0 0.36 0.50 0.44 v loL=4mA
45 0.36 0.50 0.44 loL = BmA
N Input 0-5.5 Vin = 5.5V or GND
Leakage +0.1 +1.0 +1.0 pA
Current
lcc Quiescent 5.5 VIN = Vg or GND
Supply 4.0 80.0 40.0 rA
Current
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AC Electrical Characteristics

74VHC 54VHC 74VHC
v _ J = —
Symbol | - Parameter (3;: Ta=26C Tt: + 12:?: T?o + a::c
Min Typ Max Min Max Min Max
tPLH Propagation 3.3 +0.3 7.2 11.0 1.0 13.0
teHL | DelayAqtoOp 9.7 145 10 185
50105 5.0 7.2 1.0 8.5
6.5 8.2 1.0 10.5
tpLH, Propagation 3.3 03 6.4 8.2 1.0 11.0
tu. | DelayEqtoDn 89 12.7 10 145
50t 05 4.4 6.3 1.0 75
59 83 1.0 9.5
on I(?ztl;gcit,ance 4 10 10
CpD Power
Dissipation 26
Capacitance
Note 1: Cpp is defined as the value of the internal equivalent capaci which is calculated from the operating current consumption without load. Average

operating current can be obtained by the equation: Icc (opr.) = Cpp * Voo " fin + log/2 (per decoder).

Ordering Information

The device number is used to form part of a simplified purchasing code, where the package type and temperature range are
defined as follows:

74VHC 138 M X
=

Temperature Range Family Special Variations
74VHC = Commercial “X" = Tape and Reel
54VHC = Military “" = Rail/Tube
Device Type
Package Code

M = Small Qutline JEDEC SOIC
SJ = Small Outline EIAJ SOIC
MSC = Shrink Small Outline EIAJ SSOP Type 1
J/883 = Ceramic DIP
W/883 = Ceramic Flatpak
E/883 = Leadless Ceramic Chip Carrier
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Physical Dimensions inches (milimeters)
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N . . Lit. # 118071-001
Physmal Dimensions inches (miltimeters) (Continued)
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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 support device or system whose failure to perform can
into the body, or (b) support or sustain life, and whose be reasonably expected to cause the failure of the life
failure to perform, when properly used in accordance support device or system, or to affect its safety or
with instructions for use provided in the labeling, can effectiveness.
be reasonably expected to result in a significant injury
to the user.
a National Semiconductor National n-m National National Semiconductores National
GmbH Japan Ltd. Hong Kong Lid. Do Brazil Lida. (Australia) Pty, Ltd.
. Drive & 10 Sanseido Bldg. 5F 13th Floor, Straight Slock Av, Brig. Faria Lima, 1409 16 Business Pask Dr.
P.0O. Box 58090 D-8060 Flrstenfeidbruck 4-15-3 Nighi Shinjuku Ocean Cantre, 5 Canton Rd. 6 Andar Notting HBI, VIC 3168
Santa Clara, CA 85052-8090  Germany Shinjuku-Ku, Tsimshatsui, Kowloon Cap-01451, Paukstano, Australia
Tet: 1(800) 272-9959 Tol: (0-81-41) 103-0 Tokyo 160, Japan Hong Kong Sao Paulo, SP, Brazil Tel: (3) 558-9999
TWX: (910) 339-9240 Telox: 527649 Tel: 3-3299-7001 Tel: (852) 737-1600 Tek (55-11) 212-5066 Fax: {3) 556-9998
Fax: (0-81-41) 10-35-08 FAX: 3-3289-7000 Telax: 51292 NSHKL Telax: 391-1131931 NSBR BR
Fax: (852) 736-9960 Fax: (55-11) 212-1181

National does not assume any ity for use of any circuitry described, no circuit patent kicenses are impliad and National resarvas the right at any time without notice 10 change said circuitry and specifications.




