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Introduction

The simultaneous use of different supply
voltages on the same circuit board has led to
the need for voltage-level translation. The
driver output thresholds must be compatible
with the receiver input thresholds. Texas
Instruments (TI) offers a full spectrum of
products to achieve voltage-level translation,
including dual-supply level translators; FET
switches; and devices with overvoltage toler-
ance, TTL-compatible inputs and open-drain
outputs. TI offers the industry’s broadest
level-translation portfolio to meet all your
level-translation needs.

Dual-Supply 
Level

Translator
I/O

Device
ASIC

V *CCA V *CCB

*V  not equal to VCCA CCB

A Typical Level-Translator Situation

Translation devices are needed in markets
such as:
• Computing

•• Protecting microprocessor or DSP inputs
that are not overvoltage-tolerant

•• Interfacing any low-voltage component
with legacy, high-voltage devices

• Portables
•• Interfacing a 1.8-V microprocessor with

a 3.3-V LCD module
•• Interfacing a microprocessor with an

external memory card

Packages

0.073
(1,85)

0.104
(2,65)

16-Pin

QFN (RSV)

0.102
(2,60)

0.083
(2,10)

12-Ball

UFBGA (ZXU)

0.181
(4,60)

0.280
(7,10)

56-Ball

VFBGA (GQL)

0.144
(3,65)

0.222
(5,65)

24-Pin

QFN (RHL)

0.122
(3,10)

0.102
(2,60)

20-Ball

VFBGA (ZXY)

0.181
(4,60)

0.398
(10,10)

83-Ball

LFBGA (GRG)

0.055
(1,4)

0.035
(0,9)

0.019
(0,5)

6-ball NanoStar™

(YEP/YZP)

0.075
(1,9)

0.035
(0,9)

0.019
(0,5)

8-ball NanoStar™

(YEP/YZP)

0.220
(5,60)

0.634
(16,10)

114-Ball

LFBGA (GKF)

0.220
(5,60)

0.544
(13,60)

96-Ball

LFBGA (GKE)

0.144
(3,65)

0.163
(4,15)

16-Pin

QFN (RGY)

Dimensions are in inches (millimeters)

http://www.ti.com/translation
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TI’s auto direction-sensing translation devices
improve connectivity between next-generation
processors and peripheral devices. By elimi-
nating the requirement for direction-control
signals used by traditional voltage-level
translation devices, designers are able to
decrease the complexity of control software
and save valuable GPIOs on core processors.

Features
• Auto Direction Sensing — No direction-

control signal needed.
• VCC Isolation Feature — If either VCC

input is at GND, all outputs are in the high-
impedance state.

• Highly Integrated ESD Protection —
±15-kV ESD protection on the B port.

Bit Width
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TXB0101

TXS0101

TXB0102

TXS0102

TXB0104

TXS0104E

TXB0108

TXS0108E

Auto-Direction-Sensing Translators

Bidirectional Voltage-Level Translator With Auto Direction Sensing and ±15-kV ESD Protection

TXB010x

TXB010x

VCCA VCCB

Processor Peripheral

Key Features
• VCC isolation feature
• OE input circuit referenced to VCCA
• Low power consumption
• IOFF supports operation in partial-power-

down mode
• 1.2 V to 3.6 V on A port and 1.65 V to 5.5 V

on B port (VCCA ≤ VCCB)

Applications
• Cell phones
• SD/SDIO level translation
• SPI and GPIO level translations

Bidirectional Voltage-Level Translator for Open-Drain Applications

TXS010x

TXS010x/E

VCCA VCCB

Processor Peripheral

Key Features
• 1.65 V to 3.6 V on A port and 2.3 V to 5.5 V

on B port (VCCA ≤ VCCB)
• No power supply sequencing required

Applications
• Cell phones
• I2C level translation
• MMC and SIM card level translations

http://www.ti.com/translation
http://www.ti.com/sc/device/TXB010x
http://www.ti.com/sc/device/TXB0101
http://www.ti.com/sc/device/TXS0101
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The TI translators with direction control are
designed for asynchronous communication
between two buses or devices operating at
different supply voltages: VCCA to interface
with the A side, and VCCB to interface with
the B side. These devices are available in a
variety of bit widths and cover nearly every
supply-voltage node in use today. They are
flexible, easy to use, and can translate bidirec-
tionally (up-translate and down-translate),
which makes them an ideal choice for most
level-translation applications.

Features
• Fully Configurable Rails — Each VCC

rail is fully configurable from 1.2 V to 3.6 V
(AVCxT devices) and from 1.65 V to 5.5 V
(LVCxT devices).

• No Power-Up Sequencing — Either VCC
can be powered up first (AVCxT and LVCxT
devices only).

• Standby Mode — When one VCC is
switched off, all I/O ports are placed in the
HiZ mode (AVCxT and LVCxT devices only).

Bit Width
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Direction-Control Translators

AVCxT45/245

DIR

VCCA VCCB

Processor Peripheral

Dual-Supply Bus Transceiver With Configurable Voltage Translation and 3-State Outputs

SN74AVCxT

Key Features
• Control input levels, VIH/VIL, are referenced

to VCCA voltage
• Fully configurable dual-rail design allows

each port to operate over full 1.2-V to 
3.6-V power-supply range

• IOFF supports operation in partial-power-
down mode

Applications
• Handsets
• PDAs
• Computing
• Smartphones

http://www.ti.com/translation
http://www.ti.com/sc/device/SN74AVCxT
http://www.ti.com/sc/device/SN74AVC1T
http://www.ti.com/sc/device/SN74AVC1T45
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LVCxT45/245

DIR

VCCA VCCB

Processor Peripheral

Dual-Supply Bus Transceiver With Configurable Voltage Translation and 3-State Outputs

SN74LVCxT

Key Features
• Control input levels, VIH/VIL, are referenced

to VCCA voltage
• Fully configurable dual-rail design allows

each port to operate over full 1.65-V to 
5.5-V power-supply range

• IOFF supports operation in partial-power-
down mode

Applications
• Portables
• Telecom
• Computing
• Translation from 3.3 V to 5 V

AVCA406L

VCCA VCCB

Processor SD/SDIO

Card

CLK_A CLK_B

CMD_A CMD_B

DATA_A DATA_B

4 4

MMC, SD Card, Memory Stick™ Voltage-Translation Transceiver

SN74AVCA406L

Key Features
• Transceiver for memory-card interface
• Configurable I/O switching levels with

dual-supply pins operating over full 1.2-V
to 3.6-V power-supply range

• For low-power operation, A and B ports are
placed in high-impedance state when
either supply voltage is switched off

Applications
• Mobile phones
• PDAs
• Digital cameras
• Personal media players
• Camcorders
• Set-top boxes

Application Specific

➔

http://www.ti.com/translation
http://www.ti.com/sc/device/SN74LVC1T45
http://www.ti.com/sc/device/SN74AVCA406L
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Dual-Supply Translators
VCC Min. to Max. (V) VCCA (V) VCCB (V)

Device Bit Width VCCA VCCB 1.2 1.5 1.8 2.5 2.7 3.3 5 1.2 1.5 1.8 2.5 2.7 3.3 5 Smallest Package
1-Bit
SN74AVC1T451 1 1.2 to 3.6 1.2 to 3.6 ✔ ✔ ✔ ✔ ✔ ✔ ✔ ✔ ✔ ✔ ✔ ✔ 6-ball NanoStar™/NanoFree™
SN74LVC1T45 1 1.65 to 5.5 1.65 to 5.5 ✔ ✔ ✔ ✔ ✔ ✔ ✔ ✔ ✔ ✔ 6-ball NanoStar/NanoFree
TXB0101 1 1.2 to 3.6 1.65 to 5.5 ✔ ✔ ✔ ✔ ✔ ✔ ✔ ✔ ✔ ✔ ✔ 6-ball NanoFree
TXS0101 1 1.65 to 3.6 2.3 to 5.5 ✔ ✔ ✔ ✔ ✔ ✔ ✔ ✔ 6-ball NanoFree
2-Bit
SN74AVC2T451 2 1.2 to 3.6 1.2 to 3.6 ✔ ✔ ✔ ✔ ✔ ✔ ✔ ✔ ✔ ✔ ✔ ✔ 8-ball NanoStar/NanoFree
SN74LVC2T45 2 1.65 to 5.5 1.65 to 5.5 ✔ ✔ ✔ ✔ ✔ ✔ ✔ ✔ ✔ ✔ 8-ball NanoStar/NanoFree
TXB0102 2 1.2 to 3.6 1.65 to 5.5 ✔ ✔ ✔ ✔ ✔ ✔ ✔ ✔ ✔ ✔ ✔ 8-ball NanoFree
TXS0102 2 1.65 to 3.6 2.3 to 5.5 ✔ ✔ ✔ ✔ ✔ ✔ ✔ ✔ 8-ball NanoFree
4-Bit
SN74AVC4T2451 4 1.2 to 3.6 1.2 to 3.6 ✔ ✔ ✔ ✔ ✔ ✔ ✔ ✔ ✔ ✔ ✔ ✔ 16-pin QFN
TXB0104 4 1.2 to 3.6 1.65 to 5.5 ✔ ✔ ✔ ✔ ✔ ✔ ✔ ✔ ✔ ✔ ✔ 12-ball UFBGA
TXS0104E 4 1.65 to 3.6 2.3 to 5.5 ✔ ✔ ✔ ✔ ✔ ✔ ✔ ✔ 12-ball UFBGA
8-Bit
SN74AVC8T2451 8 1.2 to 3.6 1.2 to 3.6 ✔ ✔ ✔ ✔ ✔ ✔ ✔ ✔ ✔ ✔ ✔ ✔ 24-pin QFN
SN74LVC8T2451 8 1.65 to 5.5 1.65 to 5.5 ✔ ✔ ✔ ✔ ✔ ✔ ✔ ✔ ✔ ✔ 24-pin QFN
TXB0108 8 1.2 to 3.6 1.65 to 5.5 ✔ ✔ ✔ ✔ ✔ ✔ ✔ ✔ ✔ ✔ ✔ 20-ball VFBGA
TXS0108E 8 1.65 to 3.6 2.3 to 5.5 ✔ ✔ ✔ ✔ ✔ ✔ ✔ ✔ 20-ball VFBGA
16-Bit
SN74AVC16T2451 16 1.2 to 3.6 1.2 to 3.6 ✔ ✔ ✔ ✔ ✔ ✔ ✔ ✔ ✔ ✔ ✔ ✔ 56-ball VFBGA
SN74LVC16T2451 16 1.65 to 5.5 1.65 to 5.5 ✔ ✔ ✔ ✔ ✔ ✔ ✔ ✔ ✔ ✔ 56-ball VFBGA
20-Bit
SN74AVC20T2451 20 1.2 to 3.6 1.2 to 3.6 ✔ ✔ ✔ ✔ ✔ ✔ ✔ ✔ ✔ ✔ ✔ ✔ 56-ball VFBGA
24-Bit
SN74AVC24T2451 24 1.2 to 3.6 1.2 to 3.6 ✔ ✔ ✔ ✔ ✔ ✔ ✔ ✔ ✔ ✔ ✔ ✔ 83-ball LFBGA
32-Bit
SN74AVC32T2451 32 1.2 to 3.6 1.2 to 3.6 ✔ ✔ ✔ ✔ ✔ ✔ ✔ ✔ ✔ ✔ ✔ ✔ 96-ball LFBGA
Application-Specific
CF4320H — 1.65 to VCCB 3 to 5.5 ✔ ✔ ✔ ✔ ✔ ✔ ✔ 114-ball LFBGA
SN74AVCA406L — 1.2 to 3.6 1.2 to 3.6 ✔ ✔ ✔ ✔ ✔ ✔ ✔ ✔ ✔ ✔ ✔ ✔ 20-ball VFBGA

1Bus-hold option available.

Tape and Reel: R or none = Standard reel, T = Small reel

TI Package Designator

ESD Protection: E = IEC Level 4

Bit Width

Grade

Device Type: S = Switch, B = Buffer

Prefix: TX = TI Translator

Translator Nomenclature TX  S   01   04   E   RGY  R  

Tape and Reel: R or none = Standard reel, T = Small reel

TI Package Designator

Function Identifier

Device Type: T = Translation

Bit Width

Technology Family: AHC, AHCT, AVC, AUC, CBT, CBTD, CB3T, HCT, LVC, TVC 

TI Prefix

Translator Nomenclature SN74  AVC  20   T   245   DGV  R  

http://www.ti.com/translation
http://www.ti.com/sc/device/SN74AVC1T45
http://www.ti.com/sc/device/SN74LVC1T45
http://www.ti.com/sc/device/TXB0101
http://www.ti.com/sc/device/TXS0101
http://www.ti.com/sc/device/SN74AVC2T45
http://www.ti.com/sc/device/SN74LVC2T45
http://www.ti.com/sc/device/TXB0102
http://www.ti.com/sc/device/TXS0102
http://www.ti.com/sc/device/SN74AVC4T245
http://www.ti.com/sc/device/TXB0104
http://www.ti.com/sc/device/TXS0104E
http://www.ti.com/sc/device/SN74AVC8T245
http://www.ti.com/sc/device/SN74LVC8T245
http://www.ti.com/sc/device/TXB0108
http://www.ti.com/sc/device/TXS0108E
http://www.ti.com/sc/device/SN74AVC16T245
http://www.ti.com/sc/device/SN74LVC16T245
http://www.ti.com/sc/device/SN74AVC20T245
http://www.ti.com/sc/device/SN74AVC24T245
http://www.ti.com/sc/device/SN74AVC32T245
http://www.ti.com/sc/device/CF4320H
http://www.ti.com/sc/device/SN74AVCA406L
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FET Switches

Devices from TI’s CBT, CBTD, CB3T and TVC
families can be used in level-translation
applications. The diagram shows a CB3T bus
switch interfacing a 3-V bus with a 5-V (TTL)
bus. The CB3T device down-translates the
signals from the 5-V bus to 3-V levels.

No translation is necessary to transfer sig-
nals from the 3-V bus to the 5-V (TTL) bus,
since the VOH level from the CB3T switch is
greater than the required VIL of the 5-V (TTL)
devices connected to the 5-V bus.

5-V (TTL)
Memory

3-V
Memory

5-V (TTL)
I/O

3-V 
CPU

3 V

5 V

3 V 5 V (TTL)

CB3T
Bus Switch

5
-V

 (
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FET Switch for Translation

0 V

5 V

0 V

3.3 V

Vcc = 3.3 V

SN74LVC244A

Down-Translation

0 V

5 V

0 V

3.3 V

SN74LV244AT

Vcc = 5 V

TTL Up-Translation

Overvoltage-Tolerant Devices

Devices with overvoltage-tolerant inputs can
be used to perform down-translation as
shown in the diagram. Logic families with
overvoltage-tolerant inputs include:

• AHC • LV-A
• AUC • LVC
• AVC

Advantages
• Only one supply voltage needed
• Broad portfolio of AHC, AUC, AVC, LV-A

and LVC devices

Devices With TTL-Compatible

Inputs

Up-translation from 3.3-V LVCMOS/LVTTL to
5-V CMOS levels can be achieved with logic
devices from TI’s HCT, AHCT, ACT and AUP
families.

Advantages
• Only one supply voltage needed
• Broad portfolio of HCT, AHCT, ACT and

AUP devices

RPullup
Required 
input level
depends on 
VCCA Output level

depends on
VCCB

VCCBVCCA

T1

Translation With Open-Drain

Buffers

Devices With Open-Drain

Outputs

Devices with open-drain outputs can be used
to perform both up-translation and down-
translation. The output voltage is determined
by VCCB. This output level can be higher than
VCCA (up-translation) or lower than VCCA
(down-translation).

Advantage
• Flexibility in translating to/from a variety

of voltage nodes

Advantage
• Fast propagation delays

Translation Sample Requests

Working day and night and need a free TI
product sample fast? We’re waiting to take
your order online 24/7.

We’ll help you. That’s what our product-
sample program is all about.
• Free product samples
• 10,000 different devices plus package

options
• No waiting to talk to TI salespeople or 

distributors
• Orders for material in stock received by 

7 p.m. CST are shipped before midnight
the same day

• Shipping confirmation notice lets you track
your order on the UPS Web site

• If you need help selecting a sample part,
call your regional Product Information
Center or visit:

support.ti.com

Quality Assurance

Continual focus on quality and reliability is
part of TI’s commitment to customers. In 1995,
TI’s Semiconductor Group Quality System
Program was launched. This comprehensive
quality system is utilized to meet and exceed
global customer and industry requirements.

TI recognizes the importance of advancing
industry standards and is committed to working
on regulatory as well as U.S. and international
voluntary standards. As an active member of
numerous global industry associations and
with a strong commitment to the environment,
TI has emerged as a leader with its Lead
(Pb)-Free programs. An initiative begun in the
1980s to find alternative materials for products
has resulted in the majority of TI products
now being available Pb-Free and Green.

For all of your Lead (Pb)-Free questions, visit:
www.ti.com/quality

http://www.ti.com/translation
http://support.ti.com
http://www.ti.com/quality
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Russian Support +7 (4) 95 98 10 701
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Phone
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Safe Harbor Statement
This publication may contain forward-looking statements that
involve a number of risks and uncertainties. These “forward-
looking statements” are intended to qualify for the safe harbor from
liability established by the Private Securities Litigation Reform Act
of 1995. These forward-looking statements generally can be
identified by phrases such as TI or its management “believes,”
“expects,” “anticipates,” “foresees,” “forecasts,” “estimates” or
other words or phrases of similar import. Similarly, such state-
ments herein that describe the company’s products, business
strategy, outlook, objectives, plans, intentions or goals also are
forward-looking statements. All such forward-looking state-
ments are subject to certain risks and uncertainties that could
cause actual results to differ materially from those in forward-
looking statements. Please refer to TI’s most recent Form 10-K for
more information on the risks and uncertainties that could materi-
ally affect future results of operations. We disclaim any intention
or obligation to update any forward-looking statements as a result
of developments occurring after the date of this publication.

Important Notice: The products and services of Texas
Instruments Incorporated and its subsidiaries described herein
are sold subject to TI’s standard terms and conditions of sale.
Customers are advised to obtain the most current and complete
information about TI products and services before placing orders.
TI assumes no liability for applications assistance, customer’s
applications or product designs, software performance, or
infringement of patents. The publication of information regarding
any other company’s products or services does not constitute TI’s
approval, warranty or endorsement thereof.

Technology for Innovators, the black/red banner, the curving
stream design, NanoFree and NanoStar are trademarks of Texas
Instruments. Memory Stick is a trademark of Sony Corporation. All
other trademarks are the property of their respective owners.

© 2007 Texas Instruments Incorporated
Printed in U.S.A. by Texoma Print Services, Durant, OK, on
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