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Wired/Optical Communications Networking

Device Description
Input: 
Output Input Type Output Type

Max  
Frequency (MHz) Jitter Programmability

Normalized PLL  
Phase Noise  (dBc/Hz)

Featured Oscillators

LMK61E2
Ultra low jitter  differential 
oscillator, Fully programmable,+/-
50ppm,7mmx5mm

0:1 —
LVPECL, LVDS, 

HCSL
1000

0.1ps 
RMS**

I2C, EEPROM —

LMK61E2156M25
Ultra low jitter  differential 
oscillator,+/-50ppm,7mmx5mm

0:1 — LVPECL 156.25
0.1ps 
RMS**

Fixed freq —

Featured Clock Generators

LMK03328
Ultra low jitter-dual high perfor-
mance PLL based, with integrated 
EEPROM

2:8
Crystal, single 

ended, differential

CML, LVPECL, 
LVDS, HCSL, 

LVCMOS
1000

0.1ps 
RMS**

EEPROM, pin, I2C –231

CDCM6208
Any frequency, 2 inputs,  
8 outputs with integer and 
fractional dividers

2:8
Crystal, single 

ended, differential

CML, LVPECL, 
LVDS, HCSL, 

LVCMOS
800

0.265 
ps 

RMS***
SPI, I2C, pin –224

LMK03806
1 input, 14 outputs, ultra-low jitter 
with integer dividers

1:14
Crystal or  

external clock
LVDS, LVPECL, 

LVCMOS
1300

0.15 ps 
RMS**

µWire (SPI) –227

CDCE62005
3 inputs, 5 outputs with  
integrated dual VCOs

3:5
Crystal, single 

ended, differential
LVPECL, LVDS, 

LVCMOS
1500

0.35 ps 
RMS***

SPI, EEPROM –218

Featured Clock Jitter Cleaners

LMK0482x

Dual PLLs, lowest phase noise, 
JESD204B compliant, frequency 
holdover mode, programmable 
analog and digital delays

3:14

CLKin (PLL1): single 
ended, differential; 
OSCin (PLL2): can 
use pullable crystal 

LVPECL, 
LVDS, HSDS, 

LCPECL
3100 88 fs SPI –227

LMK0480x

Dual PLLs, ultra-low phase noise, 
2 selectable inputs, 14 outputs, 
frequency holdover mode, 
programmable analog and digital 
delays

2:14

CLKin (PLL1): single 
ended, differential; 
OSCin (PLL2): can 
use pullable crystal

LVPECL,  
LVDS,  

LVCMOS 
3072 100 fs SPI –227

LMK04816

Dual PLLs, ultra-low phase noise, 
3 selectable inputs, 12 outputs, 
frequency holdover mode, 
programmable analog and digital 
delays

3:12

CLKin (PLL1): single 
ended, differential; 
OSCin (PLL2): can 
use pullable crystal

LVPECL,  
LVDS,  

LVCMOS
2600 100 fs SPI –227

LMK04906

Dual PLLs, ultra-low phase noise, 
3 selectable inputs, 6 outputs, 
frequency holdover mode, 
programmable analog and digital 
delays

3:6

CLKin (PLL1): single 
ended, differential; 
OSCin (PLL2): can 
use pullable crystal

LVPECL,  
LVDS,  

LVCMOS 
2600 100 fs SPI –227

CDCM7005
Low phase noise with frequency 
holdover

2:5
Single ended,  

differential 
LVPECL, 
LVCMOS

1500 100 fs SPI –218

** Typical Integrated RMS Jitter as measured from 12 kHz to 20 MHz    *** Typical Integrated RMS Jitter as measured from 10 kHz to 20 MHz

TI’s broad portfolio of low-jitter clock generators and buffers allows system designers to meet the most stringent data 
communication requirements while reducing complexity by eliminating the need for multiple low-jitter oscillators.

Wired and optical communications / networking / server and storage

Wired             Wireless
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Device Description Input:Output Input Type Output Type

Max  
Frequency 

(MHz) Jitter Programmability

Normalized PLL 
Phase Noise 

(dBc/Hz)

Featured Clock Distributors / Fanout Buffers

LMK0033x
Industry’s lowest jitter PCIe 3.0 
compliant 1-to-4/8 HSCL fanout 
buffers

1:4 (LMK00334) 
1:8 (LMK00338)

LVPECL, LVDS, CML, 
SSTL, HSTL, HCSL or 

single ended
HSCL 400

30 fs, RMS  
additive

— —

LMK0101
High performance clock buffer, 
divider, and distributor

2:10 LVPECL LVPECL 1600
30 fs, RMS  

additive (100 Hz 
to 20 MHz)

SPI —

LMK0030x
Ultra-low jitter, configurable  
differential buffer/level  
translators, crystal oscillator 

3:4 (LMK00304) 
3:6 (LMK00306) 
3:8 (LMK00308) 
3:10 (LMK00301)

Crystal, single 
ended, differential

LVPECL, LVDS, 
HCSL,  

1 LVCMOS
3100

64 fs, RMS  
additive

Pin —

CDCLVPxxxx LVPECL buffers from 1:2 to 2:16 Differential LVPECL 2000 / 3500
68 fs, RMS  

additive
— —

CDCLVDxxxx LVDS buffers from 2:4 to 2:16 Differential LVDS 800 / 1100
300 fs, RMS 

additive
— —

CDCLVCxxxx LVCMOS buffers from 1:2 to 1:12 LVCMOS LVCMOS 250
100 fs, RMS 

additive
— —

LMK0010x
Ultra-low jitter, configurable  
LVCMOS buffer/level translators, 
crystal oscillator

3:5 (LMK00105) 
3:10 (LMK00101)

Crystal, single 
ended, differential

LVCMOS 200
30 fs, RMS  

additive
Pin —

CDCM180x Programmable dividers
1:2 (CDCM1802) 
1:4 (CDCM1804)

Single ended,  
differential 

LVPECL, 
LVCMOS

800 LVPECL 
200 LVCMOS

150 fs, RMS 
additive

Pin —

LMK01801
Dual clock divider buffers, 
programmable analog and 
digital delays

from 2:14 to 2:20
Single ended,  

differential 
LVPECL, LVDS, 

LVCMOS
3100

50 fs, RMS  
additive

Pin,  
µWire (SPI)

—

Featured RF PLLs and Synthesizers

LMX2531
Low power, low spur, frac-N 
synthesizer with integrated VCO

1:1 Single ended Sinewave 553 to 3132 0.27 ps SPI –212

LMX2541
Low noise, excellent spurs, 
fractional-N, integrated VCO, 
optional external VCO

1:1
Single ended,  

differential 
Sinewave

32 to 4000  
(integrated 
VCO), 6000 
(ext VCO)

0.12 ps SPI –225

LMX2581
Ultra-low noise, wideband, 
fractional-N synthesizer,  
integrated wideband VCOs

1:2 Single ended Sinewave 50 to 3760 0.12 ps SPI –229

LMX248x
Ultra-low power, wideband, dual 
fractional-N PLLs, available auto 
grade versions

1:2 Single ended Sinewave 50 to 7500 0.27 ps SPI –210

With industry-leading performance, TI’s clock jitter cleaners, clock generators, buffers and RF frequency synthesizers 
allow designers to maximize the quality and robustness of wireless links.

Wireless communications

Clock and Timing for Communications 
XXXXXXXXXX

Wired             Wireless



Clock and Timing for Industrial 

4      Clock and Timing Applications  Texas Instruments

Device Description Input:Output Input Type Output Type
Max Frequency 

(MHz) Jitter Programmability

Featured Oscillators

LMK61E2
Ultra low jitter  differential oscillator, Fully 
programmable,+/-50ppm,7mmx5mm

0:1 —
LVPECL, LVDS, 

HCSL
1GHz 0.1ps RMS** I2C,EEPROM

LMK61E2 
156M25

Ultra low jitter  differential oscillator,+/-
50ppm,7mmx5mm

0:1 — LVPECL 156.25 0.1ps RMS** Fixed frequency

Featured Clock Generators

LMK03328
Ultra low jitter,, dual high performance PLL 
based, with integrated EEPROM

2:8
Crystal, single ended,  

differential

CML, LVPECL, 
LVDS, HCSL, 

LVCMOS
1GHz 0.100ps RMS** –231

CDCM6208
Any frequency, 2 inputs, 8 outputs with 
integer and fractional dividers

2:8
Crystal, single ended,  

differential

CML, LVPECL, 
LVDS, HCSL, 

LVCMOS
800 0.265 ps RMS*** SPI, I2C, pin

CDCM6100x
1 input, 1-4 outputs, crystal oscillator 
replacement

1:1 (CDCM61001) 
1:2 (CDCM61002) 
1:4 (CDCM61004)

Crystal, single ended
LVPECL, LVDS, 

LVCMOS
683.26 0.5 ps RMS*** Pin

CDCM9102
Low jitter, 2-channel, 100 MHz PCIe  
Gen-1/-2/-3

1:2 Crystal
LVPECL, LVDS, 

LVCMOS
100 0.5 ps RMS** Pin

CDCE(L)913/ 
CDCE(L)949

1/4 PLL, integrated VCXO, spread  
spectrum clocking, 1.8/2.5/3.3V outputs

1:3* 
1:9*

Crystal, single ended,  
option for on-chip VCXO

LVCMOS 230
60 ps peak-to-

peak period
I2C, EEPROM,  

pin

CDCE706
3 PLLs, spread spectrum clocking, ultra  
flexible output switching matrix 

1:6
Crystal, single ended,  

differential
LVCMOS 300

60 ps peak-to-
peak period

SMBus,  
EEPROM

Featured Clock Jitter Cleaners

LMK0480x
Dual PLLs, ultra-low phase noise,  
2 selectable inputs, frequency holdover 
mode, programming delay

2:12+2
CLKin (PLL1): single ended, 
differential; OSCin (PLL2):  

can use crystal

LVPECL, LVDS, 
LVCMOS 

3072 100 SPI

LMK0482x
Dual PLLs, lowest phase noise, JESD204B 
compliant, frequency holdover mode, 
programming delay

3:14+1
CLKin (PLL1): single ended, 
differential; OSCin (PLL2):  

can use crystal

LVPECL, 
LVDS, HSDS, 

LCPECL
3100 88 SPI

** As measured from 12 kHz to 20 MHz    *** As measured from 10 kHz to 20 MHz 

DIGITAL USB WIFI PHY MCU FPGA 
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Industrial (General Purposes) Test and Measurement/Medical Imaging

TI’s clock ICs can help improve the reliability of a system by consolidating multiple crystals and oscillators with a simple  
low-power clocking solution.  In industrial applications, such as test and measurement and medical,  where performance is 
critical, TI’s low-jitter clocks and RF PLL and synthesizers let designers push the limits of performance to deliver 
differentiated solutions.
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Device Description Input:Output Input Type Output Type

Max  
Frequency 

(MHz) Jitter Programmability

Normalized PLL 
Phase Noise 

(dBc/Hz)

Featured Clock Distributors / Fanout Buffers

LMK00725
Low jitter, low skew, 2:5,  
differential-to-3.3V LVPECL fanout 
buffer

2:5

LVPECL, LVDS, 
HCSL, SSTL, 
LVHSTL or 

single ended

LVPECL 650
43 fs typ at  
312.5 MHz 

(10 k to 20 MHz)
—

–158 dBc/Hz at 
312.5 MHz 

>1 MHz offset

LMK0030x
Ultra-low jitter, configurable  
differential buffer/level translators, 
crystal oscillator

3:4 (LMK00304) 
3:6 (LMK00306) 
3:8 (LMK00308) 
3:10 (LMK00301)

Crystal,  
single ended, 
differential

LVPECL, LVDS, 
HCSL + 1 
LVCMOS

3100 64 fs, RMS additive Pin —

CDCLVPxxxx LVPECL buffers from 1:2 to 2:16 Differential LVPECL 2000 / 3500 68 fs, RMS additive — —

CDCLVDxxxx LVDS buffers from 2:4 to 2:16 Differential LVDS 800 / 1100 300 fs, RMS additive — —

CDCLVCxxxx LVCMOS buffers from 1:2 to 1:12 LVCMOS LVCMOS 250 100 fs, RMS additive — —

CDCM180x Programmable dividers
1:2 (CDCM1802) 
1:4 (CDCM1804)

Differential
LVPECL,  
LVCMOS

800 LVPECL 
200 LVCMOS

150 fs, RMS additive Pin —

LMK01801
Dual clock divider buffers, 
programmable analog and digital 
delays

from 2:14 to 2:20
Single ended,  
Differential

LVPECL, LVDS, 
LVCMOS

3100 50 fs, RMS additive Pin, µWire (SPI) —

CDCVF2505 3.3V zero delay buffer 1:4 Single ended LVCMOS 200
150 ps peak-to-

peak cycle-to-cycle
— —

CDCVF2510A 3.3V zero delay buffer 1:10 Single ended LVCMOS 175
125 ps peak-to-

peak cycle-to-cycle
— —

CDCVF85x 2.5V zero delay buffers
1:4 (CDCVF855) 
1:10 (CDCVF857)

Differential Differential 220
30 ps peak-peak 

period
— —

CDCU877x 1.8V zero delay buffers 1:10 Differential Differential 340
30 ps peak-to-peak 

period
— —

CDCUA877 1.8V zero delay buffer 1:10 Differential Differential 410
30 ps peak-to-peak 

period
— —

Featured RF PLLs and Synthesizers

LMX2492
Low noise, fractional-N PLL with 
ramp generation

1:1
Single ended, 

differential
Sinewave 14000 0.15 ps SPI –227

LMX2522
Ultra-low power, dual RF  
synthesizer, integrated GPS/RF 
VCOs, IF PLL

1:1 Single ended Sinewave
1619 to 1650, 
1355 & 440

0.4 ps SPI –210

LMX2531
Low power, low spur, fractional-N 
synthesizer with integrated VCO

1:1 Single ended Sinewave 553 to 3132 0.27 ps SPI –212

LMX2541
Low noise, excellent spurs,  
fractional-N, integrated VCO,  
optional external VCO

1:1
Single ended, 

differential
Sinewave

32 to 4000  
(integrated 
VCO), 6000 

(external VCO)

0.12 ps SPI –225

LMX2581
Ultra-low noise, wideband, 
fractional-N synthesizer, integrated 
wideband VCOs

1:2 Single ended Sinewave 50 to 3760 0.12 ps SPI –229

LMX248x
Ultra-low power, wideband, dual 
fractional-N PLLs, available auto 
grade versions

1:2 Single ended Sinewave 50 to 7500 0.27 ps SPI –216

LMX243x
Ultra-low power, low noise, dual 
integer PLLs

1:2 Single ended Sinewave 250 to 5000 0.4 ps SPI –218

Clock and Timing for Industrial 
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Clock and Timing for Automotive 

Device Description Input:Output Input Type Output Type
Max Frequency 

(MHz) Jitter Programmability

CDCE(L)913-Q1
1 PLL, integrated VCXO, spread spectrum clocking, 
1.8/2.5/3.3V outputs

1:3*
Crystal, single ended,  

option for on-chip VCXO
LVCMOS 230

60 ps peak-
to-peak period

I2C, EEPROM, pin

CDCE949-Q1
4 PLLs, integrated VCXO, spread spectrum clocking, 
1.8/2.5/3.3V outputs

1:9
Crystal, single ended,  

option for on-chip VCXO
LVCMOS 230

70 ps peak-
to-peak period

I2C, EEPROM, pin

CDCE(L)937-Q1 
3 PLLs, integrated VCXO, spread spectrum clocking, 
1.8/2.5/3.3V outputs

1: 7 Crystal, single ended LVCMOS 230
70 ps peak-

to-peak period
I2C, EEPROM, pin

CDCS503-Q1 Spread spectrum clock generator 1:1
Crystal, single ended 

LVCMOS
LVCMOS 108

110 ps cycle-
to-cycle

Pin

CDCVF2505-Q1
3.3V zero delay buffer with input clock detector and 
integrated series output resistors

1: 4 Single ended LVCMOS 200
150 ps cycle-

to-cycle
—

LMX2485Q-Q1 Ultra-low power, wideband, dual fractional-N PLLs 1:2 Single ended Sinewave 3100 0.27 ps SPI

LMX2492-Q1 Low noise, fractional-N PLL with ramp generation 1:1 Single ended, differential Sinewave 14000 0.15 ps SPI

* 2 PLL / 5 output and 3 PLL / 7 output also available      
** As measured from 12 kHz to 20 MHz 

PLL 

An
te

nn
a 

Freq  Ramp 
Pattern 

OSC 

Di
gi

ta
l 

AFE 

DIGITAL USB WIFI AM/FM ASICGPS 
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GENERATOR 

Automotive Radar Automotive Infotainment

With a range of automotive-grade clocks and RF PLLs, TI offers solutions for both infotainment and advanced driver 
assist systems (ADAS). In ADAS applications, TI’s high-performance PLLs can significantly enhance the range and 
accuracy of radar systems while simplifying the design by integrating critical functions such as ramp generation.  
In infotainment applications, TI’s clock generators and buffers help to consolidate multiple crystals and oscillators  
with a simple low-power clocking solution.
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Consumer

Computing

Device Description Input:Output Input Type Output Type
Max Frequency 

(MHz) Jitter Programmability

Featured Clock Generators

CDCM9102
Low jitter, 2 channel, 100 MHz PCIe  
Gen-1/-2/-3

1:2 Crystal
LVPECL, LVDS, 

LVCMOS
100 0.5 ps RMS** Pin

CDCE(L)913
1 PLL, integrated VCXO, spread  
spectrum clocking, 1.8/2.5/3.3V outputs

1:3*
Crystal, single ended,  

option for on-chip VCXO
LVCMOS 230

60 ps peak-to-
peak period

I2C, EEPROM, pin

CDCE(L)949
4 PLLs, integrated VCXO, spread spec-
trum clocking, 1.8/2.5/3.3V outputs

1:9*
Crystal, single ended,  

option for on-chip VCXO
LVCMOS 230

60 ps peak-to-
peak period

I2C, EEPROM, pin

CDCE906
3 PLLs, spread spectrum clocking,  
ultra flexible output switching matrix

1:6
Crystal, single ended,  

differential
LVCMOS 167

90 ps peak-to-
peak period

SMBus, EEPROM

CDCS50x Spread spectrum clock generators 1:1 Crystal, single ended LVCMOS LVCMOS 108
110 ps cycle-to-

cycle
Pin

Featured Clock Distributors / Fanout Buffers

CDCVF2505 3.3V zero delay buffer 1:4 Single ended LVCMOS 200
150 ps peak-to-
peak cycle-to-

cycle
—

CDCVF2510A 3.3V zero delay buffer 1:10 Single ended LVCMOS 175
125 ps peak-to-
peak cycle-to-

cycle
—

CDCVF85x 2.5V zero delay buffers
1:4 (CDCVF855) 
1:10 (CDCVF857)

Differential Differential 220
30 ps peak-to-

peak period
—

CDCVF85x 1.8V zero delay buffers 1:10 Differential Differential 340
30 ps peak-to-

peak period
—

CDCUA877 1.8V zero delay buffer 1:10 Differential Differential 410
30 ps peak-to-

peak period
—

* 2 PLL / 5 output and 3 PLL / 7 output also available 
** As measured from 12 kHz to 20 MHz

Device Description Input:Output Input Type Output Type
Max Frequency 

(MHz) Jitter Programmability

CDCE(L)913-Q1
1 PLL, integrated VCXO, spread spectrum clocking, 
1.8/2.5/3.3V outputs

1:3*
Crystal, single ended,  

option for on-chip VCXO
LVCMOS 230

60 ps peak-
to-peak period

I2C, EEPROM, pin

CDCE949-Q1
4 PLLs, integrated VCXO, spread spectrum clocking, 
1.8/2.5/3.3V outputs

1:9
Crystal, single ended,  

option for on-chip VCXO
LVCMOS 230

70 ps peak-
to-peak period

I2C, EEPROM, pin

CDCE(L)937-Q1 
3 PLLs, integrated VCXO, spread spectrum clocking, 
1.8/2.5/3.3V outputs

1: 7 Crystal, single ended LVCMOS 230
70 ps peak-

to-peak period
I2C, EEPROM, pin

CDCS503-Q1 Spread spectrum clock generator 1:1
Crystal, single ended 

LVCMOS
LVCMOS 108

110 ps cycle-
to-cycle

Pin

CDCVF2505-Q1
3.3V zero delay buffer with input clock detector and 
integrated series output resistors

1: 4 Single ended LVCMOS 200
150 ps cycle-

to-cycle
—

LMX2485Q-Q1 Ultra-low power, wideband, dual fractional-N PLLs 1:2 Single ended Sinewave 3100 0.27 ps SPI

LMX2492-Q1 Low noise, fractional-N PLL with ramp generation 1:1 Single ended, differential Sinewave 14000 0.15 ps SPI

* 2 PLL / 5 output and 3 PLL / 7 output also available      
** As measured from 12 kHz to 20 MHz 

Clock and Timing for Consumer and Computing

Device Description Input:Output Input Type Output Type
Max Frequency 

(MHz) Jitter
Memory 

Generation

CDCVF2505 3.3V zero delay buffer 1:4 Single ended LVCMOS 200
150 ps peak-to-peak 

cycle-to-cycle
SDR

CDCVF2510A 3.3V zero delay buffer 1:10 Single ended LVCMOS 175
125 ps peak-to-peak 

cycle-to-cycle
SDR

CDCVF85x 2.5V zero delay buffers
1:4 (CDCVF855) 
1:10 (CDCVF857)

Differential Differential 220
30 ps peak-to-peak 

period
DDR1

CDCU877x 1.8V zero delay buffers 1:10 Differential Differential 340
30 ps peak-to-peak 

period
DDR2

CDCUA877 1.8V zero delay buffer 1:10 Differential Differential 410
30 ps peak-to-peak 

period
DDR2

SN74SSTUB3286x 1.8V DDR2 registers
1:2 25-bit  
1:2 28-bit

Single ended SSTL 410 N/A DDR2

SN74SSQEC32882 1.5V DDR3 register 1:2 28-bit Single ended SSTL 945 N/A DDR3

CAB4A 1.2V DDR4 register 1:2 32-bit Single ended SSTL 1200 N/A DDR4



Design resources and references
 
WEBENCH® Clock Architect
The industry’s only timing tool that recommends a system clock tree solution with device 
selection from an exhaustive database, with all the necessary features to enable system 
designers to quickly achieve a complete, optimized clock tree solution.

•	PLL loop filter design capability
•	Simulate phase noise of the output clocks
•	Cascade noise from a device upstream in the clock tree solution to a downstream device
•	Generate a configuration file for each of the devices in the recommended solution which can  
	 be used to program the individual device EVMs
   ti.com/clockarchitect

CodeLoader
Software for device register programming
ti.com/codeloader

E2E Clock and Timing Forum
ti.com/e2eclocks

TM

Accelerate time-to-market with easy-to-use clock and timing solutions

Texas Instruments is the world’s #1 supplier of analog semiconductor ICs, and offers a complete 
clock and timing IC portfolio – from clock oscillators, clock buffers and generators to jitter 
attenuators and RF PLLs/synthesizers – targeting a broad spectrum of end-equipments. TI’s 
portfolio is supported by a number of innovative, robust online tools that ease design and reduce 
time-to-market.

Clock and timing solutions from TI offer:
•	Flexible frequency planning
•	Universal input and output formats
•	Best-in-class jitter and phase  

noise performance
•	Low power consumption
•	In-system programming
•	Sophisticated clock design tools that automate 

selection, configuration and simulation of  
TI clocking devices

Addressing broad applications:
•	Wired communications / networking
•	Wireless communications
•	Industrial
•	Automotive
•	Consumer
•	Computing

The platform bar and WEBENCH are trademarks of Texas Instruments.  
All other trademarks are the property of their respective owners.
©2016 Texas Instruments Incorporated

SLYT565B

Get more information on TI’s entire family of clocking products at ti.com/clocks.



IMPORTANT NOTICE

Texas Instruments Incorporated and its subsidiaries (TI) reserve the right to make corrections, enhancements, improvements and other
changes to its semiconductor products and services per JESD46, latest issue, and to discontinue any product or service per JESD48, latest
issue. Buyers should obtain the latest relevant information before placing orders and should verify that such information is current and
complete. All semiconductor products (also referred to herein as “components”) are sold subject to TI’s terms and conditions of sale
supplied at the time of order acknowledgment.
TI warrants performance of its components to the specifications applicable at the time of sale, in accordance with the warranty in TI’s terms
and conditions of sale of semiconductor products. Testing and other quality control techniques are used to the extent TI deems necessary
to support this warranty. Except where mandated by applicable law, testing of all parameters of each component is not necessarily
performed.
TI assumes no liability for applications assistance or the design of Buyers’ products. Buyers are responsible for their products and
applications using TI components. To minimize the risks associated with Buyers’ products and applications, Buyers should provide
adequate design and operating safeguards.
TI does not warrant or represent that any license, either express or implied, is granted under any patent right, copyright, mask work right, or
other intellectual property right relating to any combination, machine, or process in which TI components or services are used. Information
published by TI regarding third-party products or services does not constitute a license to use such products or services or a warranty or
endorsement thereof. Use of such information may require a license from a third party under the patents or other intellectual property of the
third party, or a license from TI under the patents or other intellectual property of TI.
Reproduction of significant portions of TI information in TI data books or data sheets is permissible only if reproduction is without alteration
and is accompanied by all associated warranties, conditions, limitations, and notices. TI is not responsible or liable for such altered
documentation. Information of third parties may be subject to additional restrictions.
Resale of TI components or services with statements different from or beyond the parameters stated by TI for that component or service
voids all express and any implied warranties for the associated TI component or service and is an unfair and deceptive business practice.
TI is not responsible or liable for any such statements.
Buyer acknowledges and agrees that it is solely responsible for compliance with all legal, regulatory and safety-related requirements
concerning its products, and any use of TI components in its applications, notwithstanding any applications-related information or support
that may be provided by TI. Buyer represents and agrees that it has all the necessary expertise to create and implement safeguards which
anticipate dangerous consequences of failures, monitor failures and their consequences, lessen the likelihood of failures that might cause
harm and take appropriate remedial actions. Buyer will fully indemnify TI and its representatives against any damages arising out of the use
of any TI components in safety-critical applications.
In some cases, TI components may be promoted specifically to facilitate safety-related applications. With such components, TI’s goal is to
help enable customers to design and create their own end-product solutions that meet applicable functional safety standards and
requirements. Nonetheless, such components are subject to these terms.
No TI components are authorized for use in FDA Class III (or similar life-critical medical equipment) unless authorized officers of the parties
have executed a special agreement specifically governing such use.
Only those TI components which TI has specifically designated as military grade or “enhanced plastic” are designed and intended for use in
military/aerospace applications or environments. Buyer acknowledges and agrees that any military or aerospace use of TI components
which have not been so designated is solely at the Buyer's risk, and that Buyer is solely responsible for compliance with all legal and
regulatory requirements in connection with such use.
TI has specifically designated certain components as meeting ISO/TS16949 requirements, mainly for automotive use. In any case of use of
non-designated products, TI will not be responsible for any failure to meet ISO/TS16949.

Products Applications
Audio www.ti.com/audio Automotive and Transportation www.ti.com/automotive
Amplifiers amplifier.ti.com Communications and Telecom www.ti.com/communications
Data Converters dataconverter.ti.com Computers and Peripherals www.ti.com/computers
DLP® Products www.dlp.com Consumer Electronics www.ti.com/consumer-apps
DSP dsp.ti.com Energy and Lighting www.ti.com/energy
Clocks and Timers www.ti.com/clocks Industrial www.ti.com/industrial
Interface interface.ti.com Medical www.ti.com/medical
Logic logic.ti.com Security www.ti.com/security
Power Mgmt power.ti.com Space, Avionics and Defense www.ti.com/space-avionics-defense
Microcontrollers microcontroller.ti.com Video and Imaging www.ti.com/video
RFID www.ti-rfid.com
OMAP Applications Processors www.ti.com/omap TI E2E Community e2e.ti.com
Wireless Connectivity www.ti.com/wirelessconnectivity
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