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3-LINE TO 8-LINE DECODER/DEMULTIPLEXER
xxx

• ESD Protection Exceeds 2000 V Per
MIL-STD-883, Method 3015; Exceeds 200 V
Using Machine Model (C = 200 pF, R = 0)

• Operates From 2 V to 3.6 V
• Inputs Accept Voltages to 5.5 V
• Max tpd of 5.8 ns at 3.3 V
• Typical VOLP (Output Ground Bounce) < 0.8 V

at VCC = 3.3 V, TA = 25°C
• Typical VOHV (Output VOH Undershoot) > 2 V at

VCC = 3.3 V, TA = 25°C

AND MEDICAL APPLICATIONS
• Controlled Baseline
• One Assembly/Test Site
• One Fabrication Site
• Available in Military (–55°C/125°C)

Temperature Range (1)

• Extended Product Life Cycle
• Extended Product-Change Notification
• Product Traceability
(1) Custom temperature ranges available

The SN74LVC138A 3-line to 8-line decoder/demultiplexer is designed for 2.7-V to 3.6-V VCC operation.

The device is designed for high-performance memory-decoding or data-routing applications requiring very short
propagation delay times. In high-performance memory systems, this decoder minimizes the effects of system
decoding. When employed with high-speed memories utilizing a fast enable circuit, delay times of this decoder
and the enable time of the memory usually are less than the typical access time of the memory. This means that
the effective system delay introduced by the decoder is negligible.

The conditions at the binary-select inputs and the three enable inputs select one of eight output lines. Two
active-low enable inputs and one active-high enable input reduce the need for external gates or inverters when
expanding. A 24-line decoder can be implemented without external inverters, and a 32-line decoder requires only
one inverter. An enable input can be used as a data input for demultiplexing applications.

Inputs can be driven from either 3.3-V or 5-V devices. This feature allows the use of this device as a translator in
a mixed 3.3-V/5-V system environment.

1

Please be aware that an important notice concerning availability, standard warranty, and use in critical applications of Texas
Instruments semiconductor products and disclaimers thereto appears at the end of this data sheet.

PRODUCTION DATA information is current as of publication date. Copyright © 2003–2008, Texas Instruments Incorporated
Products conform to specifications per the terms of the Texas
Instruments standard warranty. Production processing does not
necessarily include testing of all parameters.
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ORDERING INFORMATION (1)

TA PACKAGE (2) ORDERABLE PART NUMBER TOP-SIDE MARKING
SOIC - D Reel of 2500 SN74LVC138AQDREP C138AEP

-40°C to 125°C
TSSOP - PW Reel of 2000 SN74LVC138AQPWREP C138AEP

–55°C to 125°C TSSOP – PW Reel of 250 SN74LVC138AMPWTEP C138AME

(1) For the most current package and ordering information, see the Package Option Addendum at the end of this document, or see the TI
Web site at www.ti.com.

(2) Package drawings, standard packing quantities, thermal data, symbolization, and PCB design guidelines are available at
www.ti.com/sc/package.

FUNCTION TABLE
ENABLE INPUTS SELECT INPUTS OUTPUTS
G1 G2A G2B C B A Y0 Y1 Y2 Y3 Y4 Y5 Y6 Y7
X H X X X X H H H H H H H H
X X H X X X H H H H H H H H
L X X X X X H H H H H H H H
H L L L L L L H H H H H H H
H L L L L H H L H H H H H H
H L L L H L H H L H H H H H
H L L L H H H H H L H H H H
H L L H L L H H H H L H H H
H L L H L H 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 H H H H H H H H H L
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LOGIC DIAGRAM (POSITIVE LOGIC)
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Absolute Maximum Ratings (1)

Recommended Operating Conditions (1)

SN74LVC138A-EP
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over operating free-air temperature range (unless otherwise noted)

MIN MAX UNIT
VCC Supply voltage range –0.5 6.5 V
VI Input voltage range (2) –0.5 6.5 V
VO Output voltage range (2) (3) –0.5 VCC + 0.5 V
IIK Input clamp current VI < 0 –50 mA
IOK Output clamp current VO < 0 –50 mA
IO Continuous output current ±50 mA

Continuous current through VCC or GND ±100 mA
D package 73

θJA Package thermal impedance (4) °C/W
PW package 108

Tstg Storage temperature range (5) –65 150 °C

(1) Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings
only, and functional operation of the device at these or any other conditions beyond those indicated under "recommended operating
conditions" is not implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

(2) The input and output negative-voltage ratings may be exceeded if the input and output current ratings are observed.
(3) The value of VCC is provided in the recommended operating conditions table.
(4) The package thermal impedance is calculated in accordance with JESD 51-7.
(5) Long-term high-temperature storage and/or extended use at maximum recommended operating conditions may result in a reduction of

overall device life. See http://www.ti.com/ep_quality for additional information on enhanced plastic packaging.

MIN MAX UNIT
Operating 2 3.6

VCC Supply voltage V
Data retention only 1.5

VIH High-level input voltage VCC = 2.7 V to 3.6 V 2 V
VIL Low-level input voltage VCC = 2.7 V to 3.6 V 0.8 V
VI Input voltage 0 5.5 V
VO Output voltage 0 VCC V

VCC = 2.7 V –12
IOH High-level output current mA

VCC = 3 V –24
VCC = 2.7 V 12

IOL Low-level output current mA
VCC = 3 V 24

Δt/Δv Input transition rise or fall rate 10 ns/V
TA Operating free-air temperature –55 125 °C

(1) All unused inputs of the device must be held at VCC or GND to ensure proper device operation. Refer to the TI application report,
Implications of Slow or Floating CMOS Inputs, literature number SCBA004.
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Electrical Characteristics

Switching Characteristics

Operating Characteristics

SN74LVC138A-EP

www.ti.com....................................................................................................................................... SCAS734D–NOVEMBER 2003–REVISED NOVEMBER 2008

over recommended operating free-air temperature range (unless otherwise noted)

PARAMETER TEST CONDITIONS VCC MIN TYP (1) MAX UNIT
IOH = –100 µA 2.7 V to 3.6 V VCC – 0.2

2.7 V 2.2
VOH IOH = –12 mA V

3 V 2.4
IOH = –24 mA 3 V 2.2
IOL = 100 µA 2.7 V to 3.6 V 0.2

VOL IOL = 12 mA 2.7 V 0.4 V
IOL = 24 mA 3 V 0.55

II VI = 5.5 V or GND 3.6 V ±5 µA
ICC VI = VCC or GND, IO = 0 3.6 V 10 µA
ΔICC One input at VCC – 0.6 V, Other inputs at VCC or GND 2.7 V to 3.6 V 500 µA

Ci VI = VCC or GND 3.3 V 5 pF

(1) All typical values are at VCC = 3.3 V, TA = 25°C.

over recommended operating free-air temperature range (unless otherwise noted) (see Figure 1)

VCC = 3.3 VVCC = 2.7 VFROM TO ＝ 0.3 VPARAMETER UNIT(INPUT) (OUTPUT)
MIN MAX MIN MAX

A or B or C 7.9 1 6.7
tpd G2A or G2B Y 7.4 1 6.5 ns

G1 6.4 1 5.8

TA = 25°C

VCC = 2.5 V VCC = 3.3 VTESTPARAMETER UNITCONDITIONS TYP TYP
Cpd Power dissipation capacitance f = 10 MHz 26 27 pF

Copyright © 2003–2008, Texas Instruments Incorporated Submit Documentation Feedback 5
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PARAMETER MEASUREMENT INFORMATION
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VOLTAGE WAVEFORMS
SETUP AND HOLD TIMES
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PULSE DURATION
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VLOAD
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TEST S1

NOTES: A. CL includes probe and jig capacitance.
B. Waveform 1 is for an output with internal conditions such that the output is low, except when disabled by the output control.

Waveform 2 is for an output with internal conditions such that the output is high, except when disabled by the output control.
C. All input pulses are supplied by generators having the following characteristics: PRR ≤ 10 MHz, ZO = 50 Ω.
D. The outputs are measured one at a time, with one transition per measurement.
E. tPLZ and tPHZ are the same as tdis.
F. tPZL and tPZH are the same as ten.
G. tPLH and tPHL are the same as tpd.
H. All parameters and waveforms are not applicable to all devices.
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Figure 1. Load Circuit and Voltage Waveforms
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PACKAGING INFORMATION

Orderable Device Status
(1)

Package Type Package
Drawing

Pins Package
Qty

Eco Plan
(2)

Lead finish/
Ball material

(6)

MSL Peak Temp
(3)

Op Temp (°C) Device Marking
(4/5)

Samples

SN74LVC138AMPWTEP ACTIVE TSSOP PW 16 250 RoHS & Green NIPDAU Level-1-260C-UNLIM -55 to 125 C138AME

SN74LVC138AQDREP ACTIVE SOIC D 16 2500 RoHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 C138AEP

SN74LVC138AQPWREP ACTIVE TSSOP PW 16 2000 RoHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 C138AEP

V62/04657-01XE ACTIVE SOIC D 16 2500 RoHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 C138AEP

V62/04657-01YE ACTIVE TSSOP PW 16 2000 RoHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 C138AEP

V62/04657-02YE ACTIVE TSSOP PW 16 250 RoHS & Green NIPDAU Level-1-260C-UNLIM -55 to 125 C138AME

 
(1) The marketing status values are defined as follows:
ACTIVE: Product device recommended for new designs.
LIFEBUY: TI has announced that the device will be discontinued, and a lifetime-buy period is in effect.
NRND: Not recommended for new designs. Device is in production to support existing customers, but TI does not recommend using this part in a new design.
PREVIEW: Device has been announced but is not in production. Samples may or may not be available.
OBSOLETE: TI has discontinued the production of the device.

 
(2) RoHS:  TI defines "RoHS" to mean semiconductor products that are compliant with the current EU RoHS requirements for all 10 RoHS substances, including the requirement that RoHS substance
do not exceed 0.1% by weight in homogeneous materials. Where designed to be soldered at high temperatures, "RoHS" products are suitable for use in specified lead-free processes. TI may
reference these types of products as "Pb-Free".
RoHS Exempt: TI defines "RoHS Exempt" to mean products that contain lead but are compliant with EU RoHS pursuant to a specific EU RoHS exemption.
Green: TI defines "Green" to mean the content of Chlorine (Cl) and Bromine (Br) based flame retardants meet JS709B low halogen requirements of <=1000ppm threshold. Antimony trioxide based
flame retardants must also meet the <=1000ppm threshold requirement.

 
(3) MSL, Peak Temp. - The Moisture Sensitivity Level rating according to the JEDEC industry standard classifications, and peak solder temperature.

 
(4) There may be additional marking, which relates to the logo, the lot trace code information, or the environmental category on the device.

 
(5) Multiple Device Markings will be inside parentheses. Only one Device Marking contained in parentheses and separated by a "~" will appear on a device. If a line is indented then it is a continuation
of the previous line and the two combined represent the entire Device Marking for that device.

 
(6) Lead finish/Ball material - Orderable Devices may have multiple material finish options. Finish options are separated by a vertical ruled line. Lead finish/Ball material values may wrap to two
lines if the finish value exceeds the maximum column width.
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Important Information and Disclaimer:The information provided on this page represents TI's knowledge and belief as of the date that it is provided. TI bases its knowledge and belief on information
provided by third parties, and makes no representation or warranty as to the accuracy of such information. Efforts are underway to better integrate information from third parties. TI has taken and
continues to take reasonable steps to provide representative and accurate information but may not have conducted destructive testing or chemical analysis on incoming materials and chemicals.
TI and TI suppliers consider certain information to be proprietary, and thus CAS numbers and other limited information may not be available for release.

 
In no event shall TI's liability arising out of such information exceed the total purchase price of the TI part(s) at issue in this document sold by TI to Customer on an annual basis.

 
 OTHER QUALIFIED VERSIONS OF SN74LVC138A-EP :

• Catalog: SN74LVC138A

• Automotive: SN74LVC138A-Q1

• Military: SN54LVC138A

 NOTE: Qualified Version Definitions:

• Catalog - TI's standard catalog product

• Automotive - Q100 devices qualified for high-reliability automotive applications targeting zero defects

• Military - QML certified for Military and Defense Applications



PACKAGE MATERIALS INFORMATION
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TAPE AND REEL INFORMATION

Reel Width (W1)

REEL DIMENSIONS

A0
B0
K0
W

Dimension designed to accommodate the component length
Dimension designed to accommodate the component thickness
Overall width of the carrier tape
Pitch between successive cavity centers

Dimension designed to accommodate the component width

TAPE DIMENSIONS

K0  P1

B0 W

A0Cavity

QUADRANT ASSIGNMENTS FOR PIN 1 ORIENTATION IN TAPE

Pocket Quadrants

Sprocket Holes

Q1 Q1Q2 Q2

Q3 Q3Q4 Q4 User Direction of Feed

P1

Reel
Diameter

 
*All dimensions are nominal

Device Package
Type

Package
Drawing

Pins SPQ Reel
Diameter

(mm)

Reel
Width

W1 (mm)

A0
(mm)

B0
(mm)

K0
(mm)

P1
(mm)

W
(mm)

Pin1
Quadrant

SN74LVC138AMPWTEP TSSOP PW 16 250 330.0 12.4 6.9 5.6 1.6 8.0 12.0 Q1

SN74LVC138AQDREP SOIC D 16 2500 330.0 16.4 6.5 10.3 2.1 8.0 16.0 Q1

SN74LVC138AQPWREP TSSOP PW 16 2000 330.0 12.4 6.9 5.6 1.6 8.0 12.0 Q1

Pack Materials-Page 1



PACKAGE MATERIALS INFORMATION

  

www.ti.com 3-Jun-2022

TAPE AND REEL BOX DIMENSIONS

Width (mm)

W L

H

 
*All dimensions are nominal

Device Package Type Package Drawing Pins SPQ Length (mm) Width (mm) Height (mm)

SN74LVC138AMPWTEP TSSOP PW 16 250 356.0 356.0 35.0

SN74LVC138AQDREP SOIC D 16 2500 340.5 336.1 32.0

SN74LVC138AQPWREP TSSOP PW 16 2000 356.0 356.0 35.0

Pack Materials-Page 2
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PACKAGE OUTLINE

C

14X 0.65

2X
4.55

16X 0.30
0.19

 TYP6.6
6.2

1.2 MAX

0.15
0.05

0.25
GAGE PLANE

-80

B
NOTE 4

4.5
4.3

A

NOTE 3

5.1
4.9

0.75
0.50

(0.15) TYP

TSSOP - 1.2 mm max heightPW0016A
SMALL OUTLINE PACKAGE

4220204/A   02/2017

1

8
9

16

0.1 C A B

PIN 1 INDEX AREA

SEE DETAIL  A

0.1 C

NOTES: 
 
1. All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing
    per ASME Y14.5M. 
2. This drawing is subject to change without notice. 
3. This dimension does not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall not
    exceed 0.15 mm per side. 
4. This dimension does not include interlead flash. Interlead flash shall not exceed 0.25 mm per side.
5. Reference JEDEC registration MO-153.
 

SEATING
PLANE

A  20DETAIL A
TYPICAL

SCALE  2.500
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EXAMPLE BOARD LAYOUT

0.05 MAX
ALL AROUND

0.05 MIN
ALL AROUND

16X (1.5)

16X (0.45)

14X (0.65)

(5.8)

(R0.05) TYP

TSSOP - 1.2 mm max heightPW0016A
SMALL OUTLINE PACKAGE

4220204/A   02/2017

NOTES: (continued)
 
6. Publication IPC-7351 may have alternate designs. 
7. Solder mask tolerances between and around signal pads can vary based on board fabrication site.
 

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN

SCALE: 10X

SYMM

SYMM

1

8 9

16

15.000

METALSOLDER MASK
OPENING

METAL UNDER
SOLDER MASK

SOLDER MASK
OPENING

EXPOSED METALEXPOSED METAL

SOLDER MASK DETAILS

NON-SOLDER MASK
DEFINED

(PREFERRED)

SOLDER MASK
DEFINED
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EXAMPLE STENCIL DESIGN

16X (1.5)

16X (0.45)

14X (0.65)

(5.8)

(R0.05) TYP

TSSOP - 1.2 mm max heightPW0016A
SMALL OUTLINE PACKAGE

4220204/A   02/2017

NOTES: (continued)
 
8. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
    design recommendations.   
9. Board assembly site may have different recommendations for stencil design.
 

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL

SCALE: 10X

SYMM

SYMM

1

8 9

16



IMPORTANT NOTICE AND DISCLAIMER
TI PROVIDES TECHNICAL AND RELIABILITY DATA (INCLUDING DATA SHEETS), DESIGN RESOURCES (INCLUDING REFERENCE 
DESIGNS), APPLICATION OR OTHER DESIGN ADVICE, WEB TOOLS, SAFETY INFORMATION, AND OTHER RESOURCES “AS IS” 
AND WITH ALL FAULTS, AND DISCLAIMS ALL WARRANTIES, EXPRESS AND IMPLIED, INCLUDING WITHOUT LIMITATION ANY 
IMPLIED WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE OR NON-INFRINGEMENT OF THIRD 
PARTY INTELLECTUAL PROPERTY RIGHTS.
These resources are intended for skilled developers designing with TI products. You are solely responsible for (1) selecting the appropriate 
TI products for your application, (2) designing, validating and testing your application, and (3) ensuring your application meets applicable 
standards, and any other safety, security, regulatory or other requirements.
These resources are subject to change without notice. TI grants you permission to use these resources only for development of an 
application that uses the TI products described in the resource. Other reproduction and display of these resources is prohibited. No license 
is granted to any other TI intellectual property right or to any third party intellectual property right. TI disclaims responsibility for, and you 
will fully indemnify TI and its representatives against, any claims, damages, costs, losses, and liabilities arising out of your use of these 
resources.
TI’s products are provided subject to TI’s Terms of Sale or other applicable terms available either on ti.com or provided in conjunction with 
such TI products. TI’s provision of these resources does not expand or otherwise alter TI’s applicable warranties or warranty disclaimers for 
TI products.
TI objects to and rejects any additional or different terms you may have proposed. IMPORTANT NOTICE

Mailing Address: Texas Instruments, Post Office Box 655303, Dallas, Texas 75265
Copyright © 2022, Texas Instruments Incorporated



X-ON Electronics
 
Largest Supplier of Electrical and Electronic Components
 
Click to view similar products for Encoders, Decoders, Multiplexers & Demultiplexers category:
 
Click to view products by  Texas Instruments manufacturer:  
 
Other Similar products are found below :  

MC74HC163ADTG  74HC253N  NLV74VHC1G01DFT1G  NLVHCT4851ADTR2G  NLV14028BDR2G  COMX-CAR-210  SN74LS148N 

PI3B3251LE  PI3B3251QE  NLV74HC4851AMNTWG  MC74LVX257DG  M74HCT4851ADWR2G  NL7SZ19DBVT1G  PI5C3253LEX 

MC74ACT138NG  NB3L8533DTR2G  NLV74AC157DR2G  74HC138DT  74HC153DT  74HC238DT  74HC151DT  ADS131M02IRUKR 

CBMG709ATS16  74HC238N  HT74HC154ARWZ  RS2G139XS16-G  74HCT251D  74HC138T  U74HC138G-S16-R  AIP74HCT138SA.TB 

XD74C922  SN74LVC1G19DBVR(UMW)  RS1G157XC6  74HC151M/TR  AiP74HC237TA16.TB  AIP74HC138TA16.TB  74HC138DRG 

AiP74LVC138TA16.TB  CD4511BDRG  AiP74LVC157TA16.TB  SN74HC42N(LX)  SN74LS157N(LX)  SN74LS42N  QS3VH251QG8 

MC74HC151ADTG  MC74LVX257DTR2G  74VHC238FT(BJ)  74VHC4066AFT(BJ)  74VHCT138AFT(BJ)  NC7SZ157P6X  

https://www.xonelec.com/category/semiconductors/integrated-circuits-ics/logic-ics/encoders-decoders-multiplexers-demultiplexers
https://www.xonelec.com/manufacturer/texasinstruments
https://www.xonelec.com/mpn/onsemiconductor/mc74hc163adtg
https://www.xonelec.com/mpn/texasinstruments/74hc253n
https://www.xonelec.com/mpn/onsemiconductor/nlv74vhc1g01dft1g
https://www.xonelec.com/mpn/onsemiconductor/nlvhct4851adtr2g
https://www.xonelec.com/mpn/onsemiconductor/nlv14028bdr2g
https://www.xonelec.com/mpn/artesynembeddedtechnologies/comxcar210
https://www.xonelec.com/mpn/semiconductors/sn74ls148n
https://www.xonelec.com/mpn/diodesincorporated/pi3b3251le
https://www.xonelec.com/mpn/diodesincorporated/pi3b3251qe
https://www.xonelec.com/mpn/onsemiconductor/nlv74hc4851amntwg
https://www.xonelec.com/mpn/onsemiconductor/mc74lvx257dg
https://www.xonelec.com/mpn/onsemiconductor/m74hct4851adwr2g
https://www.xonelec.com/mpn/onsemiconductor/nl7sz19dbvt1g
https://www.xonelec.com/mpn/diodesincorporated/pi5c3253lex
https://www.xonelec.com/mpn/onsemiconductor/mc74act138ng
https://www.xonelec.com/mpn/onsemiconductor/nb3l8533dtr2g
https://www.xonelec.com/mpn/onsemiconductor/nlv74ac157dr2g
https://www.xonelec.com/mpn/nxp/74hc138dt
https://www.xonelec.com/mpn/nxp/74hc153dt
https://www.xonelec.com/mpn/nxp/74hc238dt
https://www.xonelec.com/mpn/nxp/74hc151dt
https://www.xonelec.com/mpn/texasinstruments/ads131m02irukr
https://www.xonelec.com/mpn/corebaimicroelectronics/cbmg709ats16
https://www.xonelec.com/mpn/hgsemi/74hc238n
https://www.xonelec.com/mpn/htcsemi/ht74hc154arwz
https://www.xonelec.com/mpn/runic/rs2g139xs16g
https://www.xonelec.com/mpn/nexperia/74hct251d
https://www.xonelec.com/mpn/fuman/74hc138t
https://www.xonelec.com/mpn/unisonic/u74hc138gs16r
https://www.xonelec.com/mpn/icore/aip74hct138satb
https://www.xonelec.com/mpn/xinluda/xd74c922
https://www.xonelec.com/mpn/youtai/sn74lvc1g19dbvrumw
https://www.xonelec.com/mpn/runic/rs1g157xc6
https://www.xonelec.com/mpn/hgsemi/74hc151mtr
https://www.xonelec.com/mpn/icore/aip74hc237ta16tb
https://www.xonelec.com/mpn/icore/aip74hc138ta16tb
https://www.xonelec.com/mpn/analogdevices/74hc138drg
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