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Introduction 
In	today’s	complex	and	high-performance	
system	environment,	higher	levels	of	func-
tional	integration	have	led	to	lower	power	
consumption	CMOS	process	technologies	
operating	at	lower	supply	voltage	levels.	
The	ability	to	mix,	match	and	support	the	
simultaneous	use	of	different	operating	
supply	voltage	levels	on	the	same	circuit	
board	has	led	to	the	need	for	voltage-level	
translation.		

To	remedy	this	problem	of	logic-threshold	
incompatibility	between	the	driver	output	
thresholds	and	receiver	input	thresholds,	a	
voltage-level	translator	device	from	Texas	
Instruments	should	be	used	to	accomplish	
this.

To	assist	circuit	design	and	system	
engineers	with	their	operating	speed	and	
lower-operating	voltage	level-translation	
needs,	Texas	Instruments	(TI)	offers	a	
comprehensive	voltage	translation	portfolio	
including	dual-supply	level	translators;	
auto-direction	sensing	translators	for	both	
push-pull	buffered	and	open-drain	ap-
plications;	and	hybrid	application-specifi	c	
translators	optimized	for	today’s	constantly	
emerging	signal	standards.	Translation	
devices	are	needed	in	various	markets	
such	as	consumer	electronic,	portable,	
computing,	and	networking	applications—
wherever	the	need	exists	to	interface	lower	
operating	processors	with	higher	operating	
legacy	peripherals.
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Dual-Supply Translators

Four Classes of Voltage Translators

TXB010x  and TXB030x

Auto-direction sensing translators

VccA

Processor Peripheral

VccB

SN74AVCxT45/245/234/244 and SN74LVCxT45/245

Dual-supply configurable translators

VccA

Processor

DIR

Peripheral

VccB

TXS010x/E  and TXS030x

Auto-direction sensing translators 
for open-drain applications

VccA

Processor Peripheral

VccB

TXS02xxx and TXS45xx

Application-specific translators 
(memory card and SIM card interfaces)

VccA

Processor SD/SDIO
Card

VccB

4

DATA_A

CMD_A

CLK_A

4

DATA_B

CMD_B

CLK_B

Key Features

•	 Auto-direction sensing — 	
no direction control signal needed

•	 Automatic reconfigurable I/O buffers 
— each I/O port is configured 	
as both an input and an output

•	 Integrated pull-up resistors — 	
provides modest DC-bias and 	
current sourcing capabilities while 
saving BOM costs

•	 Output slew-rate control 	
circuitry — edge-rate accelerator 
circuitry detects and speeds up 	
AC-transitions to maintain fast data 
rate throughput

•	 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

•	 Devices ending in E suffix include 
integrated IEC 61000-4-2 ESD 	
protection. Auto direction-sensing translators.

TI’s auto-direction sensing translation devices are ideal for point-to-point topologies 
when interfacing devices may be operating at different interface voltage levels. They 
improve connectivity between next-generation processors and peripheral devices by 
eliminating the requirement for direction-control signals used by traditional voltage-
level translation devices. This decreases the control software complexity while saving 
valuable GPIO signals on core processors.
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Dual-Supply Translators

Auto-Direction Sensing Translators

Bidirectional Auto Direction Sensing Translators with 0.9 V Support 
TXB030x

Get samples, data sheets, EVMs and app reports at: www.ti.com/product/TXB030x

Key Features
•	 Optimized for push-pull applications
•	 Fully symmetric supply voltages: 	

0.9 V to 3.6 V on both A-port 	
and B-port  

• VCC isolation feature – If either VCC 
input is at GND, all outputs are in 
the high-impedance state

• OE input circuit referenced to VCCA

• Low power consumption, 5-μA 	
max ICC

• 8-kV Human-Body Model (HBM)

Applications
•	 Cell phones
•	 Tablets
•	 Portable GPS devices
•	 Bluetooth® headsets
•	 General portable consumer 	
	 applications

TXB030x

VCCA VCCB

Processor Peripheral

These non-inverting translators use two separate configurable power-supply rails. As 	
voltage signal levels continue to decrease, a new set of low-voltage-level translators 	
are needed. This is the reason why the TXB030x family of low-voltage auto-direction 
sensing translators were made. 

When the output-enable (OE) input is low, all outputs are placed in the high-impedance 
state. To ensure the high-impedance state during power up or power down, OE 
should be tied to GND through a pulldown resistor; the minimum value of the resistor 
is determined by the current-sourcing capability of the driver. The TXB030x family is 
designed so that the OE input circuit is supplied by VCCA. The devices are fully speci-
fied for partial-power-down applications using Ioff. The Ioff circuitry disables the outputs, 
preventing damaging current backflow through the device when it is powered down.

Bidirectional Auto Direction Sensing Translators
TXB010x

Get samples, data sheets, EVMs and app reports at: www.ti.com/product/TXB010x

Key Features
•	 Optimized for push-pull drivers
•	 100 Mbps max data rate transfer
•	 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 translation

TXB010x

VCCA VCCB

Processor Peripheral

These non-inverting translators use two separate configurable power-supply rails. The 
A port is designed to track VCCA. VCCA accepts any supply voltage from 
1.2 V to 3.6 V. The B port is designed to track VCCB. VCCB accepts any supply volt-
age from 1.65 V to 5.5 V. This allows for universal low-voltage bidirectional translation 
between any of the 1.2-V, 1.5-V, 1.8-V, 2.5-V, 3.3-V, and 5-V voltage nodes. VCCA should 
not exceed VCCB.

When the output-enable (OE) input is low, all outputs are placed in the high-impedance 
state. This device is fully specified for partial-power-down applications using Ioff. The 
Ioff circuitry disables the outputs, preventing damaging current backflow through the 
device when it is powered down.

To ensure the high-impedance state during power up or power down, OE should be 
tied to GND through a pulldown resistor; the minimum value of the resistor is deter-
mined by the current-sourcing capability of the driver.

TXB010x functional block diagram.

TXB030x functional block diagram.

http://www.ti.com/product/TXB0304
http://www.ti.com/product/TXB0101
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 Auto-Direction Sensing Translators for Open Drain Applications

Bidirectional Auto Direction Sensing Translators for Open Drain Applications with 0.9 V Support
TXS030x

Get samples, data sheets, EVMs and app reports at: www.ti.com/product/TXS030x

Key Features
•	 Optimized for open-drain applications
•	 Fully symmetric supply voltages: 	

0.9 V to 3.6 V on both A-port and 	
B-port 

• VCC isolation feature – if either VCC 
input is at GND, all outputs are in the 
high-impedance state

• OE input circuit referenced to VCCA

• Low power consumption, 5-μA max ICC

• 8-kV Human-Body Model (HBM)

Applications
•	 Cell phones
•	 Tablets
•	 Portable GPS devices
•	 Bluetooth® headsets
•	 General portable consumer 	
	 applications

These two-bit non-inverting translators uses two separate configurable power-supply 
rails. The A port is designed to track VCCA. VCCA accepts any supply voltage from 0.9 
V to 3.6 V. The B port is designed to track VCCB. VCCB accepts any supply voltage from 
0.9 V to 3.6 V. This allows for low-voltage bidirectional translation between 1-V, 1.2-V, 
1.5-V, 1.8-V, 2.5-V and 3.3-V voltage nodes. 

For the TXS0302, when the output-enable (OE) input is low, all outputs are placed in the 
high-impedance state. To ensure the high impedance state during power up or power 
down, OE should be tied to GND through a pulldown resistor; the minimum value of 
the resistor is determined by the current-sourcing capability of the driver. The TXS0302 
is designed so that the OE input circuit is supplied by VCCA. This device is fully speci-
fied for partial-power-down applications using Ioff. The Ioff circuitry disables the outputs, 
preventing damaging current backflow through the device when it is powered down.

Bidirectional Auto Direction Sensing Translators for Open Drain Applications
TXS010x

Get samples, data sheets, EVMs and app reports at: www.ti.com/product/TXS010x

Key Features
•	 Works with both open-drain and 	

push-pull drivers
•	  Max data rates:

24 Mbps (push-pull)
2 Mbps (open-drain)

•	 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
•	 IEC 61000-4-2 ESD protection on 	

B-port for “E” suffix devices

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

TXS010x

VCCA VCCB

Processor Peripheral

These non-inverting translators use two separate configurable power-supply rails. The 
A port is designed to track VCCA. VCCA accepts any supply voltage from 1.65 V to 3.6 
V. The B port is designed to track VCCB. VCCA must be less than or equal to VCCB. VCCB 
accepts any supply voltage from 2.3 V to 5.5 V. This allows for low-voltage bidirectional 
translation between any of the 1.8-V, 2.5-V, 3.3-V, and 5-V voltage nodes.

When the output-enable (OE) input is low, all outputs are placed in the high-impedance state.
To ensure the high-impedance state during power up or power down, OE should be 
tied to GND through a pulldown resistor; the minimum value of the resistor is deter-
mined by the current-sourcing capability of the driver.

TXS010x functional block diagram.

TXS030x

VCCA VCCB

Processor Peripheral

TXS030x functional block diagram.

http://www.ti.com/product/TXS0101
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Configurable Translators with Direction Control Portfolio 

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 bidirectionally (up-translate 
and down-translate), which makes them an ideal choice for most level-translation 
applications. 

Direction-control translators.
Bit width
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Key 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).

Configurable Unidirectional Translators Portfolio➔

TI unidirectional translators are designed for asynchronous communication between 
B-port inputs and A-port outputs operating at different supply voltages: VCCA to 
interface with the A side and VCCB to interface with the B side. These devices cover 
the most advanced (1.0V and 1.2V) supply-voltage nodes in use today and are fully 
configurable from 0.9V to 3.6V on both A-port and B-port sides. These devices are 
fully specified for partial power down applications and use Ioff circuitry that prevents 
damaging current backflow in power-down mode. These features make these 
translators an ideal choice for battery powered portable electronics applications.
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Key Features
•	 Unidirectional architecture eliminates 

the direction control pin saving pre-
cious GPIO pins on the processor

•	 Fully configurable rails from 0.9 V 	
to 3.6 V enable support of 1.0 V 
nodes used by the most advanced 	
processors

•	 Ioff circuitry prevents damaging cur-
rent backflow in power-down mode
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Dual-Supply Translators

Configurable Translators with Direction Control

Dual-Supply Bus Transceiver with Configurable Voltage Translation and 3-State Outputs
SN74AVCxT45/245

Get samples, data sheets, EVMs and app reports at: www.ti.com/product/SN74AVCxT45/245

Key Features
•	 380 Mbps max data rate
•	 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 SN74AVCxT45/245 functional block diagram.

SN74AVCxT45/245

DIR

VCCA VCCB

Processor Peripheral

These devices are designed for asynchronous communication between data buses. 
The devices transmit data from the A bus to the B bus or from the B bus to the A bus, 
depending on the logic level at the direction-control (DIR) input.

Dual-Supply Bus Transceiver with Configurable Voltage Translation and 3-State Outputs
SN74LVCxT45/245 

Get samples, data sheets, EVMs and app reports at: www.ti.com/product/SN74LVCxT45/245 

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

SN74LVCxT45/245  functional block diagram.

SN74LVCxT45/245 

DIR

VCCA VCCB

Processor Peripheral

These devices are fully specified for partial-power-down applications using Ioff. The 
Ioff circuitry disables the outputs, preventing damaging current backflow through the 
device when it is powered down.

The VCC isolation feature ensures that if either VCC input is at GND, then both ports are 
in the high-impedance state. To ensure the high-impedance state during power up or 
power down, OE should be tied to VCC through a pullup resistor; the minimum value of 
the resistor is determined by the current-sinking capability of the driver.

http://www.ti.com/product/SN74AVC1T45
http://www.ti.com/product/SN74LVC1T45
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Dual-Supply Translators

Configurable Unidirectional Translators

4-Bit, Dual-Supply, Non-Inverting Bus Translator
SN74AVC4T234

Get samples, data sheets, EVMs and app reports at: www.ti.com/product/SN74AVC4T234

Key Features
•	 380 Mbps max data rate
•	 Wide operating VCC range of 1.2 V 

to 3.6 V 
•	 3.6-V I/O tolerant to support mixed-

mode signal operation
•	 Input-disable feature allows floating 

input conditions
•  Input hysteresis allows slow input 

transition and better switching noise 
immunity at input

Applications
•	 Handsets
•	 PDAs
•	 Computing
•	 Smartphones

Logic diagram (positive logic).

B1

B2

B3

B4

A1

A2

A3

A4

VCCAVCCB

Logic Diagram (Positive Logic)

This 4-bit non-inverting bus transceiver uses two separate configurable power-
supply rails to enable asynchronous communication between B-port inputs and 
A-port outputs. The A port is designed to track VCCA while the B port is designed 
to track VCCB. Both VCCA and VCCB are configurable from 1.2 V to 3.6 V. The 
SN74AVC4T234 solution offers the industry’s low-power needs in battery-powered 
portable applications by ensuring both a very low static and dynamic power 	
consumption across the entire VCC range of 1.2 V to 3.6 V, resulting in an increased 
battery life. This product also maintains excellent signal integrity. This device is 
fully specified for partial-power-down applications using Ioff. The Ioff circuitry 
disables the outputs, preventing damaging current backflow through the device 
when it is powered down. The VCC isolation feature ensures that if either VCC input 
is at GND, then A-side ports are in the high-impedance state.

2-Bit, Dual-Supply, Unidirectional Translator with Output Enable 
SN74AVC2T244

Get samples, data sheets, EVMs and app reports at: www.ti.com/product/SN74AVC2T244 

Key Features
•	 Wide operating VCC range of 0.9 V 

to 3.6 V 
•	 Output enable pin allows user to	

disable outputs to reduce power 
consumption

•	 380 Mbps max data rate 
•	 Input hysteresis allows slow input 

transition and better switching noise 
immunity at input

•	 4.5 V tolerant I/O to support mixed 
signal mode operation

Applications
•	 Handsets 
•	 PDAs 
•	 Computing 
•	 Smartphones

This 2-bit unidirectional translator uses two separate configurable power-supply rails to 
enable asynchronous communication between B-port inputs and A-port outputs. The 
A port is designed to track VCCA while the B port is designed to track VCCB. Both VCCA 

and VCCB are configurable from 0.9 V to 3.6 V. The SN74AVC2T244 offers an output 
enable pin to disable outputs that reduces power consumption significantly in power 
down mode. It offers very low static and dynamic power consumption across the entire 
VCC range of 0.9 V to 3.6 V, making it the ideal translator for battery powered portable 
electronics applications.

3.3V

1.0V

Only need single 
direction since it 
is a control input

3.3V

Processor

Peripheral
AVC2T244 Control Input

Peripheral
Control Input

SN74AVC2T244 functional block diagram.

http://www.ti.com/product/SN74AVC2T244
http://www.ti.com/product/SN74AVC4T234
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Dual-Supply Translators

Application Specific Translators

Interchip USB Voltage Level Translator
TXS0202

Get samples, data sheets, EVMs and app reports at: www.ti.com/product/TXS0202

Key Features
•	 Auto-direction sensing translator
•	 Voltage range of 1.65-3.6 V
•	 Ioff supports partial-power-down 

mode operation
•	 Actively detects the status of the 

host and peripheral and will 	
determine which of the four 	
various modes is desired 

•	 No direction signal control needed
•	 Works with legacy to next-genera-

tion processors and peripherals
•	 This is done without any need for 

direction control, external FETs, or 
external pull up resistors

Applications
•	 Handsets

 Smartphone
 Multimedia
 Feature

•	 Tablet
•	 Portable gaming devices

TXS0202

1.8 V 3 V

Application
Processor

MM SIM
card

D+D+

VCCBVCCA

D+(A) D+(B)

D-(B)D-(A)

GNDOE

D-D-

TXS020x functional block diagram.

The TXS0202 is a two-bit voltage level translator optimized for use in Interchip USB 	
(IC-USB) applications. VCCA and VCCB can each operate over the full range of 1.65 V to 
3.6 V. The device has been designed to maintain cross-over skew to be less than 1 ns. 
The device has integrated pull-ups and pull-down resistors to aid in the protocol com-
munication between a host and a peripheral. The translator is a buffered auto-direction 
sensing type translator. When the output-enable (OE) input is low, all outputs are placed 
in the high-impedance state.

SD Card, Memory Stick, and MMC Voltage-Translation Transceivers with ESD Protection and EMI Filtering
TXS0206 and TXS0206-29

Get samples, data sheets, EVMs and app reports at: www.ti.com/product/TXS0206; www.ti.com/product/TXS0206-29

Key Features
•	 Voltage-translation transceiver for 

memory card interfaces 	
(SD, Mini SD, MMC)

•	 Fully configurable dual-voltage supply 
architecture with both VCCA and VCCB 
operating range of 1.1 V to 3.6 V

•	 Six bidirectional channels capable 
of passing 60 Mbps data rates with 
3 ns typical prop-delay

•	 No direction control needed on 
data/command paths

•	 Integrated pull-up resistors on 	
card-side I/Os per SD specification

• SDIO-compliant integrated smart 
pull-up resistors — enables output 
drivers to maintain modest DC-bias 
current sourcing capabilities while 
maintaining low static power 	
consumption

TXS0206 functional block diagram.

TXS0206

VCCA VCCB

Processor SD/SDIO
card

CLK_A CLK_B

CMD_A CMD_B

DATA_A DATA_B
4 4

Applications
•	 Mobile phones
•	 PDAs
•	 Digital cameras

•	 Personal media players
•	 Camcorders
•	 Set-top boxes

Memory card standards recommend high-ESD protection for devices that connect 	
directly to the external memory card. To meet this need, these devices incorporate 	
±8-kV Contact Discharge protection on the card side.

http://www.ti.com/product/TXS0202
http://www.ti.com/product/TXS0206
http://www.ti.com/product/TXS0206-29
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Dual-Supply Translators

Application Specific Translators

Dual-supply SIM Card Translator and 2:1 Multiplexer 
TXS02326 

Get samples, data sheets, EVMs and app reports at: www.ti.com/product/TXS02326

Key Features
•	 Dual-supply translator with voltage 

range of 1.7 V to 3.6 V 
•	 2:1 multiplexer function enables the 

use of a single SIM card interface to 
control two SIM cards

•	 Integrated dual-LDOs enable sup-
port of 1.8 V and 2.95 V SIM card 
standards

•	 Available in popular 24-pin QFN 
package

Applications
•	 Cell phones

The TXS02326 is a dual-supply SIM card solution for interfacing wireless base-
band processors with two SIM cards. The 2:1 multiplexer function extends the 
single SIM card interface to support two SIM cards. The dual-supply voltage 	
translation function supports 1.7 V to 3.3 V range on the processor side and either 
1.8 V or 2.95 V on the SIM card side. The two SIM card interface standards, 	
Class-B (2.95 V) and Class-C (1.8 V) are supported by two integrated low-dropout 
(LDO) voltage regulators with selectable outputs. An integrated 400 kb/s I2C 
interface offers several configuration options, including safe power-down of the 
two SIM cards. 

1.8 V and 3 V SIM Card Power Supply and Voltage Translator  
TXS4555 

Get samples, data sheets, EVMs and app reports at: www.ti.com/product/TXS4555

Key Features
•	 Dual-supply translator with voltage 

range of 1.65 V to 3.3 V 
•	 Integrated LDO accepts battery 

voltage from 2.3 V to 5.5 V and 
generates 1.8 V or 2.95 V output

•	 Proper shutdown sequence pre-
vents data corruption in case of 
accidental phone shutdown

•	 Available in tiny 16-pin (9mm2) and 
12-pin (3.5mm2) QFN packages

Applications
•	 Cell phones

The TXS4555 is a dual-supply SIM card solution for interfacing a wireless base-
band processor with any Class-B (2.95 V) or Class-C (1.8 V) SIM card. The dual-
supply voltage translation function supports 1.65 V to 3.3 V range on the proces-
sor side and accepts any battery voltage between 2.3 V and 5.5 V to generate a 
constant 1.8 V or 2.95 V output on the SIM card side. A dedicated low-dropout 
(LDO) voltage regulator with selectable output is used to generate the desired SIM 
card voltage. Proper shutdown sequence for the SIM card signals helps in preven-
tion of corruption of data during accidental shutdown of the phone.

Baseband

SIM_RST

SIM_CLK

SIM_I/O

VCC

Reset

CLK

NC

GND

VPP

I/O

NC

3-V or 1.8-V
SIM Card

VBAT

V_I/O

VCC

Reset

CLK

NC

GND

VPP

I/O

NC

3-V or 1.8-V
SIM Card

TXS02326

LDO

Translator

Translator

VCC

LDO

I C
Control
Logic

2

SDA

SCK

IRQ

RSTX

VSIM1

SIM1_RST

SIM1_CLK

SIM1_I/O

VSIM2

SIM2_RST

SIM2_CLK

SIM2_I/O
OE

CLK

SDN

BSI

GND

Baseband

Translator

LDO

Reset

CLK

I/O

Core Supply
VCC (1.65 to 3.3 V)

VBATT

(2.3 to 5.5 V)

Vcc

RST

CLK

NC

Vpp

I/O

NC

GND

2.95 V or 1.8 V,
50 mA

Interfacing with SIM card.

Interfacing with SIM card.

http://www.ti.com/product/TXS02326
http://www.ti.com/product/TXS4555
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Translator Nomenclature

1Bus-hold option available

VCC Min. to Max. (V) VCCA (V) VCCB (V)

Device VCCA VCCB 0.9 1.2 1.5 1.65 1.8 2.5 2.7 3.3 5 0.9 1.2 1.5 1.65 1.8 2.5 2.7 3.3 5 Smallest package

Application Specific

CF4320H 1.65 to VCCB 3 to 5.5 4 4 4 4 4 4 4 114-ball LFBGA

SN74AVCA406L 1.2 to 3.6 1.2 to 3.6 4 4 4 4 4 4 4 4 4 4 4 4 20-ball VFBGA

SN74AVC2T872 1.1 to 3.6 1.1 to 3.6 4 4 4 4 4 4 4 4 4 4 4 4 12-ball WCSP

SN74AVC6T622 1.2 to 3.6 1.2 to 3.6 4 4 4 4 4 4 4 4 4 4 4 4 20-ball UFBGA

TWL1200 1.1 to 3.6 1.1 to 3.6 4 4 4 4 4 4 4 4 4 4 4 YFF

TXS0202 1.65 to 3.6 1.65 to 3.6 4 4 4 4 4 4 4 4 4 4 YZP

TXS0206 1.1 to 3.6 1.1 to 3.6 4 4 4 4 4 4 4 4 4 4 4 4 20-ball WCSP

TXS0206-29 1.1 to 3.6 5V Max VBAT 4 4 4 4 4 4 YFP

TXS02612 1.1 to 3.6 1.1 to 3.6 4 4 4 4 4 4 4 4 4 4 4 4 24-ball VFBGA

Application Specific: SIM Card Translators

TXS4555 1.65 to 3.3 2.3 to 5.5 4 4 4 4 4 4 2.95 RUT

TXS02326  1.7 to 3.3 2.3 to 5.5 4 4 4 4 2.95 RGE

TXS02326A  1.7 to 3.3 2.3 to 5.5 4 4 4 4 2.95 RGE

TXS02324  1.7 to 3.3 2.3 to 5.5 4 4 4 4 2.95 RUK

TXS4558  1.7 to 3.3 2.3 to 5.5 4 4 4 4 4 2.95 RUT

Preview products are listed in bold blue. 

➔ Selection Tables

Translator nomenclature TX S 01 04 E RGY R
Prefix: TX = TI translator  

Device type: S = Switch, B = Buffer

Grade 

Bit width

ESD protection: E = IEC Level 4

TI package designator

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

Translator nomenclature SN74 AVC 20 T 245 DGV R
TI prefix:  

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

Bit width 

Device type: T = Translation

Function identifier

TI package designator

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

http://www.ti.com/product/CF4320H
http://www.ti.com/product/SN74AVC2T872
http://www.ti.com/product/SN74AVC6T622
http://www.ti.com/product/SN74AVCA406L
http://www.ti.com/product/TWL1200
http://www.ti.com/product/TXS0202
http://www.ti.com/product/TXS0206
http://www.ti.com/product/TXS0206
http://www.ti.com/product/TXS0206-29
http://www.ti.com/product/TXS02324
http://www.ti.com/product/TXS02326
http://www.ti.com/product/TXS02612
http://www.ti.com/product/TXS4555
http://www.ti.com/product/TXS4558


➔

13Translation Guide	 Texas Instruments 2011

Dual-Supply Translators

Selection Tables (Continued)

1Bus-hold option available Preview products are listed in bold blue. 

VCC Min. to Max. (V) VCCA (V) VCCB (V)

Device VCCA VCCB 0.9 1.2 1.5 1.65 1.8 2.5 2.7 3.3 5 0.9 1.2 1.5 1.65 1.8 2.5 2.7 3.3 5
Smallest 
package

1-Bit

SN74AVC1T451 1.2 to 3.6 1.2 to 3.6 4 4 4 4 4 4 4 4 4 4 4 4 6-ball NanoStar™/NanoFree™

SN74LVC1T45 1.65 to 5.5 1.65 to 5.5 4 4 4 4 4 4 4 4 4 4 6-ball NanoStar/NanoFree

TXB0101 1.2 to 3.6 1.65 to 5.5 4 4 4 4 4 4 4 4 4 4 4 6-ball NanoFree

TXS0101 1.65 to 3.6 2.3 to 5.5 4 4 4 4 4 4 4 4 6-ball NanoFree

2-Bit

SN74AVC2T451 1.2 to 3.6 1.2 to 3.6 4 4 4 4 4 4 4 4 4 4 4 4 8-ball NanoStar/NanoFree

SN74AVC2T244 0.9 to 3.6 0.9 to 3.6 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 8-pin µQFN

SN74LVC2T45 1.65 to 5.5 1.65 to 5.5 4 4 4 4 4 4 4 4 4 4 8-ball NanoStar/NanoFree

SN74LVC2T245 1.2 to 3.6 1.2 to 3.6 4 4 4 4 4 4 4 4 4 4 4 4 10-pin QFN

TXB0102 1.2 to 3.6 1.65 to 5.5 4 4 4 4 4 4 4 4 4 4 4 8-ball NanoFree

TXB0302 0.9 to 3.6 0.9 to 3.6 4 4 4 4 4 4 4 4 4 4 4 4 4 4 RGE

TXS0102 1.65 to 3.6 2.3 to 5.5 4 4 4 4 4 4 4 4 8-ball NanoFree

TXS0302 0.9 to 3.6 0.9 to 3.6 4 4 4 4 4 4 4 4 4 4 8-pin, YFP, DQE and DQM

4-Bit

SN74AVC4T234 1.1 to 3.6 1.1 to 3.6 4 4 4 4 4 4 4 4 4 4 4 4 ZSU

SN74AVC4T2451 1.2 to 3.6 1.2 to 3.6 4 4 4 4 4 4 4 4 4 4 4 4 16-pin QFN

SN74AVC4T774 1.2 to 3.6 1.2 to 3.6 4 4 4 4 4 4 4 4 4 4 4 4 16-pin QFN

TXB0104 1.2 to 3.6 1.65 to 5.5 4 4 4 4 4 4 4 4 4 4 4 12-ball UFBGA

TXB0304 0.9 to 3.6 0.9 to 3.6 4 4 4 4 4 4 4 4 4 4 4 4 4 4 RSV

TXS0104E 1.65 to 3.6 2.3 to 5.5 4 4 4 4 4 4 4 4 12-ball UFBGA

6-Bit

TXB0106 1.2 to 3.6 1.65 to 5.5 4 4 4 4 4 4 4 4 4 4 4 16-pin QFN

8-Bit

SN74AVC8T2451 1.2 to 3.6 1.2 to 3.6 4 4 4 4 4 4 4 4 4 4 4 4 24-pin QFN

SN74LVC8T2451 1.65 to 5.5 1.65 to 5.5 4 4 4 4 4 4 4 4 4 4 24-pin QFN

TXB0108 1.2 to 3.6 1.65 to 5.5 4 4 4 4 4 4 4 4 4 4 4 20-ball VFBGA

TXS0108E 1.65 to 3.6 2.3 to 5.5 4 4 4 4 4 4 4 4 20-ball VFBGA

16-Bit

SN74AVC16T2451 1.2 to 3.6 1.2 to 3.6 4 4 4 4 4 4 4 4 4 4 4 4 56-ball VFBGA

SN74LVC16T2451 1.65 to 5.5 1.65 to 5.5 4 4 4 4 4 4 4 4 4 4 56-ball VFBGA

20-Bit

SN74AVC20T2451 1.2 to 3.6 1.2 to 3.6 4 4 4 4 4 4 4 4 4 4 4 4 56-ball VFBGA

24-Bit

SN74AVC24T2451 1.2 to 3.6 1.2 to 3.6 4 4 4 4 4 4 4 4 4 4 4 4 83-ball LFBGA

32-Bit

SN74AVC32T2451 1.2 to 3.6 1.2 to 3.6 4 4 4 4 4 4   4 4 4 4 4 4   96-ball LFBGA

http://www.ti.com/product/SN74AVC16T245
http://www.ti.com/product/SN74AVC1T45
http://www.ti.com/product/SN74AVC20T245
http://www.ti.com/product/SN74AVC24T245
http://www.ti.com/product/SN74AVC2T244
http://www.ti.com/product/SN74AVC2T45
http://www.ti.com/product/SN74AVC32T245
http://www.ti.com/product/SN74AVC4T234
http://www.ti.com/product/SN74AVC4T245
http://www.ti.com/product/SN74AVC4T774
http://www.ti.com/product/SN74AVC8T245
http://www.ti.com/product/SN74LVC16T245
http://www.ti.com/product/SN74LVC1T45
http://www.ti.com/product/SN74LVC2T45
http://www.ti.com/product/SN74LVC8T245
http://www.ti.com/product/TXB0101
http://www.ti.com/product/TXB0102
http://www.ti.com/product/TXB0104
http://www.ti.com/product/TXB0106
http://www.ti.com/product/TXB0108
http://www.ti.com/product/TXB0304
http://www.ti.com/product/TXS0101
http://www.ti.com/product/TXS0102
http://www.ti.com/product/TXS0104E
http://www.ti.com/product/TXS0108E


14Translation Guide	 Texas Instruments 2011

➔

Additional Translators

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 
signals 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.

Advantage
•	 Fast propagation delays

FET switch for translation.

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

 (T
T

L)
 s

ys
te

m
 b

us

3-
V

 s
ys

te
m

 b
us

➔ Overvoltage-Tolerant Devices and TTL-Compatible Inputs and  
Open-Drain Output Devices

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

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.

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).

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

LV-A and LVC devices

0 V

5 V

0 V

3.3 V

Vcc = 3.3 V

SN74LVC244A

Down-translation.

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

and AUP devices

0 V

5 V

0 V

3.3 V

SN74LV244AT

Vcc = 5 V

TTL up-translation.

Advantages
•	 Flexibility in translating to/from a 

variety of voltage nodes

RPullupRequired 
input level
depends on 
VCCA Output level

depends on
VCCB

VCCBVCCA

T1

Translation with open-drain buffers.
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Resources

Sample Requests and Quality Assurance

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 
designed 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://support.ti.com
http://www.ti.com/quality
http://e2e.ti.com
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TI Worldwide Technical Support
Internet
TI Semiconductor Product Information Center 
Home Page
support.ti.com
TI E2E™ Community Home Page
e2e.ti.com

Product Information Centers
Americas	 Phone	 +1(972) 644-5580
Brazil	 Phone	 0800-891-2616
Mexico	 Phone	 0800-670-7544

	 Fax	 +1(972)927-6377
	 Internet	 support.ti.com/sc/pic/americas.htm

Europe, Middle East, and Africa
Phone

	 European Free Call	 00800-ASK-TEXAS	
	 	 (00800 275 83927)

	 International	 +49 (0) 8161 80 2121

	 Russian Support	 +7 (4) 95 98 10 701

	� Note: The European Free Call (Toll Free) number 
is not active in all countries. If you have technical 
difficulty calling the free call number, please use the 
international number above.	

Fax	 	 +49 (0) 8161 80 2045
Internet	 	 support.ti.com/sc/pic/euro.htm
Direct Email	 asktexas@ti.com

Japan
Phone	 Domestic	 0120-92-3326
Fax	 International	 +81-3-3344-5317
	 	 Domestic	 0120-81-0036
Internet	
	 International	 support.ti.com/sc/pic/japan.htm
	 Domestic	 www.tij.co.jp/pic

Asia
Phone
	 International	 +91-80-41381665
	 Domestic	 Toll-Free Number
		�  Note: Toll-free numbers do not support

mobile and IP phones.
	 	 Australia	 1-800-999-084
	 	 China	 800-820-8682
	 	 Hong Kong	 800-96-5941
	 	 India	 1-800-425-7888
	 	 Indonesia	 001-803-8861-1006
	 	 Korea	 080-551-2804
	 	 Malaysia	 1-800-80-3973
	 	 New Zealand	 0800-446-934
	 	 Philippines	 1-800-765-7404
	 	 Singapore	 800-886-1028
	 	 Taiwan	 0800-006800
	 	 Thailand	 001-800-886-0010
Fax	 	 +8621-23073686
Email	 	 �tiasia@ti.com or ti-china@ti.com
Internet	 	 support.ti.com/sc/pic/asia.htm

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.

The platform bar and E2E are trademarks of Texas Instruments. All 
other trademarks are the property of their respective owners.

D122010
© 2011 Texas Instruments Incorporated
Printed in U.S.A. by (Printer, City, State)

The TI University Program is dedicated to support educators, 

researchers and students with assistance integrating TI technology 

into course curricula, senior design and research projects.

TI University Program
Technology for Tomorrow’s Innovators

www.ti.com/university

Learn more about the program, 
sample free translation ICs and get support 
with your senior design projects or 
curriculum development.

Connect with TI’s university experts 
and follow the latest trends in 
engineering academia.
www.ti.com/universityblog

University Zone Blog

http://www.ti.com/university
http://support.ti.com
http://e2e.ti.com
http://support.ti.com/sc/pic/americas.htm
http://support.ti.com/sc/pic/japan.htm
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such use. Buyers represent that they have all necessary expertise in the safety and regulatory ramifications of their applications, and
acknowledge and agree that they are solely responsible for all legal, regulatory and safety-related requirements concerning their products
and any use of TI products in such safety-critical applications, notwithstanding any applications-related information or support that may be
provided by TI. Further, Buyers must fully indemnify TI and its representatives against any damages arising out of the use of TI products in
such safety-critical applications.

TI products are neither designed nor intended for use in military/aerospace applications or environments unless the TI products are
specifically designated by TI as military-grade or "enhanced plastic." Only products designated by TI as military-grade meet military
specifications. Buyers acknowledge and agree that any such use of TI products which TI has not designated as military-grade is solely at
the Buyer's risk, and that they are solely responsible for compliance with all legal and regulatory requirements in connection with such use.

TI products are neither designed nor intended for use in automotive applications or environments unless the specific TI products are
designated by TI as compliant with ISO/TS 16949 requirements. Buyers acknowledge and agree that, if they use any non-designated
products in automotive applications, TI will not be responsible for any failure to meet such requirements.

Following are URLs where you can obtain information on other Texas Instruments products and application solutions:

Products Applications

Audio www.ti.com/audio Communications and Telecom www.ti.com/communications

Amplifiers amplifier.ti.com Computers and Peripherals www.ti.com/computers

Data Converters dataconverter.ti.com Consumer Electronics www.ti.com/consumer-apps

DLP® Products www.dlp.com Energy and Lighting www.ti.com/energy

DSP dsp.ti.com Industrial www.ti.com/industrial

Clocks and Timers www.ti.com/clocks Medical www.ti.com/medical

Interface interface.ti.com Security www.ti.com/security

Logic logic.ti.com Space, Avionics and Defense www.ti.com/space-avionics-defense

Power Mgmt power.ti.com Transportation and Automotive www.ti.com/automotive

Microcontrollers microcontroller.ti.com Video and Imaging www.ti.com/video

RFID www.ti-rfid.com

OMAP Mobile Processors www.ti.com/omap

Wireless Connectivity www.ti.com/wirelessconnectivity

TI E2E Community Home Page e2e.ti.com
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