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High—-Performance Silicon—-Gate CMOS

Features
e  Output Drive Capability: 10 LSTTL Loads
e  Outputs Directly Interface to CMOS, NMOS and TTL :
1
e Operating Voltage Range: 2.0 to 5.0 V DIP-16
e High Noise Immunity Characteristic of CMOS Devices
e In Compliance with the Requirements Defined by JEDEC ’
Standard No. 7A SOP-16
e  Chip Complexity: 100 FETs or 25 Equivalent Gates Q
TSSOP-16
Package/Ordering Information
DEVICE Package Type MARKING Packing Packing Qty
74HC139N DIP-16 74HC139 TUBE 1000pcs/Box
74HC139M/TR SOP-16 74HC139 REEL 2500pcs/Reel
74HC139MT/TR TSSOP-16 HC139 REEL 2500pcs/Reel

http://www.hgsemi.com.cn 1/10 2016 MAR



http://www.hgsemi.com.cn/

.®
[ HGSmEIdVII 74HC139

General Description

The 74HC139 is identical in pinout to the LS139. The device inputs are compatible with standard CMOS
outputs; with pullup resistors, they are compatible with LSTTL outputs.

This device consists of two independent 1-of—4 decoders, each of which decodes a two-bit Address to
one—of—four active—low outputs. Active—low Selects are provided to facilitate the demultiplexing and cascading
functions. The demultiplexing function is accomplished by using the Address inputs to select the desired device
output, and utilizing the Select as a data input.

Pin Assignment

SELECT, [] 1@ 16 [ vee
A0, [ 2 15 |1 SELECTy
p, 03 14 [1 agy
Y0, [ 4 13 1 A1
Y1a 0 5 12 {1 YOp
v2, 1 6 1[I vy
v3, 0 7 10 I Y2
GND ] 8 9 [ Y3,

DIP-16/SOP-16/TSSOP-16

Logic Diagram

4
ADDRESS | A0y O— Y0,
INPUTS 3 5
Alg D——Yla | ACTIVE-LOW
-0 vo, [ OUTPUTS
1 Y3,
i’ PIN16=V
1 cC
SELECT, PIN 8 = GND
ADDRESS | A0p g4 h—12 YOp,
INPUTS 13 1
Al —— D—— Y1p | ACTIVE-LOW

b 10 vy, [ OUTPUTS

O— Y3

SELECT}, RE
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Function Table

Inputs Outputs
Select A1l A0 YO0 Y1 Y2 Y3
H X X H H H
L L L L H H H
L L H H L H H
L H L H H L H
L H H H H H L

X =don’t care

Absolute Maximum Ratings

Symbol Parameter Value Unit
Vece DC Supply Voltage (Referenced to GND) -05t0+7.0 \Y,
Vin DC Input Voltage (Referenced to GND) -15toVcc+1.5 \Y,
Vout DC Output Voltage (Referenced to GND) -05toVecc +0.5 Vv

lin DC Input Current, per Pin 20 mA

lout DC Output Current, per Pin 25 mA

Icc DC Supply Current, Vcc and GND Pins 50 mA

PD ggv;e;:;izg)::on in Still Air, Plastic DIPt ;gg mw
Tstg Storage Temperature —65to + 150 C
L Lead Temperature, 1 mm from Case for 10 Seconds 260 .

(Plastic DIP or SOP Package)

*Maximum Ratings are those values beyond which damage to the device may occur. Functional operation

should be restricted to the Recommended Operating Conditions.

1Derating — Plastic DIP: — 10 mW/C from 65 to 125°C
SOP Package: — 7 mW/C from 65 to 125°C
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Recommended Operating Conditions

Symbol Parameter Min Max Unit
Vece DC Supply Voltage (Referenced to GND) 2.0 5.0 \Y,
Vin.Vout | DC Input Voltage, Output Voltage (Referenced to GND) 0 Vce Y,
TA Operating Temperature, All Package Types -40 +85 C
Vcc=20V 1000
tr, tf Input Rise and Fall Time(Figure 1) Vcc=4.5V 0 500 ns
Vcc =50V 400
Dc Electrical Characteristics (voltages Referenced to GND)
. Vce Guaranteed Limit .
Symbol Parameter Test Conditions v - - - Unit
-40t025C| 85C | 125C
N . _ 2.0 15 15 15
ViH :\:'”'Tvuorﬂa"'fh""eve' ?I/"“tl - 2'01 Xor VeC-01VI 45 3.15 315 | 3.15 v
putVoltag outl 0K 5.0 4.2 4.2 4.2
v Maximum Low-Level Vout=0.1VorVcc-0.1V 2.0 0.5 0.5 0-5
IL InputVoltage loutl 20uA 45 1.35 1.35 1.35 Vv
putvortag outl <Ol 5.0 1.8 1.8 1.8
o 2.0 1.9 1.9 1.9
|\|/m ; V'2'3 °/:V“- 45 4.4 44 | 44
Y Minimum High—Level outt ¥ 5.0 59 5.9 5.9
OH OutputVoltage Vin=V|HorV v
P 9 - o 45 398 | 384 | 3.70
ou .
loutl 5.2 mA 5.0 5.48 5.34 5.20
2.0 0.1 0.1 0.1
Vin =VIH or VIL
loutl 20pA 4.5 0.1 0.1 0.1
VoL | Meximum Low-Level outl <O 5.0 0.1 0.1 0.1 v
OutputVolt in=
uipLivotage I\I/m | VLHOO%X”- 45 026 | 033 | 040
ou .
loutl 5.2 mA 5.0 0.26 0.33 0.40
lin Maximum InputlLeakage |\, _ /-~ or GND 5.0 +0.1 +1.0 | 1.0 A
Current in=VCC : =5 =l =1 M
Maximum Quiescent Supply | Vin =Vcc or GND
|
cC Current (per Package) lout = 0 HA 50 4 40 160 MA
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Ac Electrical Characteristics (CL =50 pF, Input tr = tf = 6.0 ns)

Symbol Parameter vee Guaranteed Limit Unit
V  |-40to25C| 85C | 125C
tPLH, 2.0 115 145 175
tPHL Maximum Propagation Delay, Select to Output Y (Figures 1 and 3) | 4.5 23 29 35 ns
5.0 20 25 30
tPLH, 2.0 115 145 175
tPHL Maximum Propagation Delay, Input A to Output Y (Figures 2 and 3)| 4.5 23 29 35 ns
5.0 20 25 30
LN, 2.0 75 95 110
tTHL Maximum Output Transition Time, Any Output(Figures 1 and 3) 4.5 15 19 22 ns
5.0 13 16 19
Cin Maximum Input Capacitance — 10 10 10 pF
Typical @ 25°C,
CpD Power Dissipation Capacitance (Per Decoder)* Vcc=50V pF
55

Switching Waveforms

r— tf — |
9%96%/ — Vce VALID VALID .
SELECT 10% y —GND INPUT A 50%
GND
tPLH tPHL
OUTPUT Y OUTPUT Y -~
Figure 1. Figure 2.
TEST POINT
(o]
OUTPUT
DEVICE
UNDER
TEST ==y

*Includes all probe and jig capacitance

Figure 3. Test Circuit
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Pin Descriptions

ADDRESS INPUTS

AOa, A1a, AOb, A1b (Pins 2, 3, 14, 13)

Address inputs. These inputs, when the respective 1-of—4 decoder is enabled, determine which of its four
active—low outputs is selected.

CONTROL INPUTS

Selecta, Selectb (Pins 1, 15)

Active—low select inputs. For a low level on this input, the outputs for that particular decoder follow the Address
inputs. A high level on this input forces all outputs to a high level.

OUTPUTS

Y0a-Y3a, YOb-Y3b (Pins 4-7, 12, 11, 10, 9)

Active—low outputs. These outputs assume a low level when addressed and the appropriate Select input is
active. These outputs remain high when not addressed or the appropriate Select input is inactive.

EXPANDED LOGIC DIAGRAM
(1/2 OF DEVICE)

= o
oo 1S e

H e
B S =D o Do D
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Physical Dimensions

[ HGSEMi

SOP-16

T
T
T
T
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T
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a_ L LJv L 0.2

Dimensions In Millimeters(SOP-16)

Symbol: A A1 B C C1 D Q a b
Min: 1.35 0.05 9.80 5.80 3.80 0.40 0° 0.35
1.27 BSC
Max: 1.55 0.20 10.0 6.20 4.00 0.80 8° 0.45
DIP-16
B D1

ﬁ
‘Ll

1 Y O O

o

I D B B A B B B I

a b
Dimensions In Millimeters(DIP-16)
Symbol: A B D D1 E L L1 a b c d
Min: 6.10 18.94 8.10 7.42 3.10 0.50 3.00 1.50 0.85 0.40
2.54 BSC
Max: 6.68 19.56 10.9 7.82 3.55 0.70 3.60 1.55 0.90 0.50
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TSSOP-16

B Tﬁ

EEEE |

Dimensions In Millimeters(TSSOP-16)

Symbol: A A1 B C C1 D Q a b
Min: 0.85 0.05 4.90 6.20 4.30 0.40 0° 0.20

0.65BSC
Max: 0.95 0.20 5.10 6.60 4.50 0.80 8° 0.25
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Revision History

DATE REVISION PAGE
2016-3-8 New 1-10
2023-9-18 Modify the package dimension diagram TSSOP-16. Updated DIP-16 dimension 7. 8
2024-11-5 Update Lead Temperature 3
2016 MAR
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IMPORTANT STATEMENT:

Huaguan Semiconductor reserves the right to change its products and services without notice. Before ordering, the customer shall obtain the latest relevant
information and verify whether the information is up to date and complete. Huaguan Semiconductor does not assume any responsibility or obligation for the
altered documents.

Customers are responsible for complying with safety standards and taking safety measures when using Huaguan Semiconductor products for system design
and machine manufacturing. You will bear all the following responsibilities: Select the appropriate Huaguan Semiconductor products for your application; Design,
validate and test your application; Ensure that your application meets the appropriate standards and any other safety,security or other requirements. To avoid the
occurrence of potential risks that may lead to personal injury or property loss.

Huaguan Semiconductor products have not been approved for applications in life support, military, aerospace and other fields, and Huaguan Semiconductor
will not bear the consequences caused by the application of products in these fields. All problems, responsibilities and losses arising from the user's use beyond
the applicable area of the product shall be bormne by the user and have nothing to do with Huaguan Semiconductor, and the user shall not claim any compensation
liability against Huaguan Semiconductor by the terms of this Agreement.

The technical and reliability data (including data sheets), design resources (including reference designs), application or other design suggestions, network
tools, safety information and other resources provided for the performance of semiconductor products produced by Huaguan Semiconductor are not guaranteed
to be free from defects and no warranty, express or implied, is made. The use of testing and other quality control technologies is limited to the quality assurance
scope of Huaguan Semiconductor. Not all parameters of each device need to be tested.

The documentation of Huaguan Semiconductor authorizes you to use these resources only for developing the application of the product described in this
document. You have no right to use any other Huaguan Semiconductor intellectual property rights or any third party intellectual property rights. It is strictly
forbidden to make other copies or displays of these resources. You should fully compensate Huaguan Semiconductor and its agents for any claims, damages,
costs, losses and debts caused by the use of these resources. Huaguan Semiconductor accepts no liability for any loss or damage caused by infringement.
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