74VHC139

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 power dissipation.

The active low enable input can be used for gating or it can
be used as a data input for demuitiplexing 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 OV 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.
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Features

m Low power dissipation:
lcc = 4 pA Max.) at Ty = 25°C

m High noise immunity: Vg = VL = 28% Vg (Min)

m All inputs are equipped with a power down protection
function

= Balanced propagation delays: tpy = tpy

B Pin and function compatible with 74HC139

. Package e
Commercial Number Package Description
74VHGC135M M16A 16-Lead Molded JEDEG SOIC
74VHC1398J M16D 16-Lead Molded EIAJ SOIC

74VHC138MSG MSG16 16-Lead Molded EIAJ Type 1 SSOP

74VHC139MTC MTC16 16-Lead Molded JEDEG Type 1 TSSOP

74VHC138N N16E 16-Lead Moided DIP

the gutfix letter *“X™ ta the ordenng code.

Note: Surface mount packages are alsc available an Tape and Rael Specily by apperding

EIAJ Type 1 SSCP available an Tape and Real only, order MSCX
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Functional Description

The 'VHC139 is a high-speed dual 2-to-4 decoder/demulti-
plexer. The device has two independent decoders, each of
which accepts two binary weighted inputs (Ag—A+) and pre-
vides four mutually exclusive active-LOW ouiputs (Op—0Os).
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 'VHC 139 generates all four minterms of two
variables. These four minterms are useful in some applica-
tions, replacing multiple gate functions as shown in Figure 7,
and thereby reducing the number of packages required in a
logic network.
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FIGURE 1. Gate Functions (Each Half)

Logic Diagram
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Plaase note that this diagram 1s provided only for the undarstanding of logic operations and shouid not be used to estimate propagation delays
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Input Diode Current (li)
Output Diode Current (lok)
DG Output Current (loyT)
DC Vco/GND Current (Icc)
Storage Temperature (TsTg)

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

Absolute Maximum Ratings (ot 1)
Supply Voltage (Vco)

DC Input Voltage (Vi)

DC Qutput Voltage (VouT)

—-0.5Vto +7.0V
—0.5Vio +7.0V

—0.5V1o Vg + 05V

Note 1: Absolute Maximum Ratings are values beyond
which the device may be damaged or have its useful life
impaired. The databook specifications should be met, with-
out exception, to ensure that the the system design is reli-

—20mA able over its power supply, temperature, and output/input

+20mA loading variables. National does not recommend operation

+25 mA outside databook specifications.

+75 mA .

—65C 1o 4 150°C Recommended Operating
Conditions
260°C Supply Voltage (Voc) 20Vto +55V

Input Voltage (Vi) OVto +5.5V
Output Voltage (VouT) oVto Vo

Operating Temperature (Topr)

74VHC

Input Rise and Fall Time {t;, &)

—40°Cto +85°C

Vog = 3.3V 0.3V 0~ 100 ns/V
Voo = 5.0V 0.5V 0 ~ 20 ns/V
DC Characteristics for 'VHC Family Devices
74VHC 74VHC
Vee Ta = —40°C - .
Symbol Parameter — nEo A Units Conditions
i\ Ta =25 to +85°C
Min Typ Max Min Max
Vin High Level Input 2.0 150 150 v
Voltage 3.0-5.5 | 0.7 Ve 0.7 Vo
ViL Low Level Input 2.0 0.50 050 v
Voltage 3.0-5.5 0.3 Voo 0.3 Voo
VoH High Level Output 2.0 19 2.0 1.9 ViN=VIH ] loq = —50 pA
Voltage 3.0 2.9 3.0 29 v orv
45 4.4 45 4.4
3.0 258 2.48 v loH = —4 mA
45 3.94 3.80 lon = —8mA
VoL Low Level Output 2.0 0.0 0.1 0.1 VIN = VIH | loL = 50 uA
Voltage 3.0 0.0 0.1 0.1 v orVy_
4.5 0.0 0.1 0.1
3.0 0.36 0.44 v oL = 4mA
4.5 0.36 0.44 IOL =8mA
N Input Leakage 0-5.5 ViN = 5.5V or GND
Current £01 10 BA
lcc Quiescent Supply 5.5 ViN = Voo or GND
Current 4.0 40.0 RA
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AC Electrical Characteristics

74VHC 74VHC
Symbol Parameter \(’s)c Ta = 25°C T:o +;:'€c Units Conditions
Typ Max Min Max
tPLH, Propagation Delay 33103 7.2 1.0 10 13.0 CL = 15pF
toHL Anto Dy 87 145 | 10 165 ne CL = 50pF
50+ 05 5.0 7.2 1.0 85 CL=15pF
6.5 9.2 1.0 105 ne CL = 50 pF
tPLH, Propagation Delay 3.3 103 6.4 8.2 10 11.0 G =15pF
tPHL Ent00, 8.9 127 1.0 145 ne CL = 50 pF
50+ 05 4.4 6.3 10 75 CL = 15pF
59 8.3 1.0 9.5 " C_ = 50 pF
CiN input Capacitance 4 10 10 pF Vcc = Open
Crp z:\;aeéﬂlzi:zzmﬁon 26 pF {Note 1)
Note 1: Cpp is defined as the value of the internal equivalent which is 1 from the ing current consumption without load. Average

operating current can be obtained by the equation: Icc (opr.) = C;D *Vee " fin + loc/2 (per decoder),

P
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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

139 M X
] T— Special Veriations

Temperature Range Family
74VHC = Commercial "X" = Tape and Reel

" = Rail/Tube

Device Type

Package Code

M = Small Outline JEDEC SOIC
SJ = Small Qutline EIAJ S0IC

MSC = Shrink Small Outline EIAJ SSOP Type 1

MTC = Thin Shrink Small Outline JEBEC TSSOP Type 1
N = Molded Plastic DIP

TUF/11521-11
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PhYSical Dimensions inches (milimeters)
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Physical Dimensions milimeters (Continued)
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LIFE SUPPORT POLICY

SEMICONDUCTOR CORPORATION. As used herein:

1. Life support devices or systems are devices or
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
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» Physwal Dimensions inches (millimeters) (Continued)
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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

2. A critical component is any component of a life
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.

Arlington, TX 76017
Tol 1(800) 272.5959
Fax 1(800) 737-7018

to the user.
National Semiconductor National Semiconductor National Senmvconductor National Sermiconductor
Corporation Europe Hong Kong Lid. Japan Ltd.
1111 West Bardin Road Fax (+49) 0-180-530 85 86 13th Floor, Straight Block, Tal  81-043-299-2309

Email cnjwge@tevm2 nse com
Beutsch Tel (+49) 0-180-530 85 85
English  Tel {+49) 0-180-532 78 32
Frangais Tel {+49) 0-180-532 93 58
itakanc Tel (+49) 0-180-534 16 80

Ocean Cenlre, 5 Canton Rd, Fax 81-043-209-2408
Tsimshatsu, Kowloon

Hong Kong

Tel (852) 2737-1600

Fax (852) 2736-9960

National does not assume any responsbility tor use ol any arcuitry described, no arcutt patert 1canses are Implied and National reserves the nght at any tme wthout nctice tc change said crcuttry and spacifications.
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