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ADS522xEVM User's Guide

This document provides the information needed to set up and operate the
ADS522xEVM evaluation module (EVM). For a more detailed description of the
ADS5220 and the ADS5221, please refer to the product datasheets available from the
Texas Instruments web site at http://www.ti.com. Additional support documents are
listed in the section of this guide entitled Related Documentation from Texas
Instruments. Throughout this document, the acronym EVM and the phrase evaluation
module are synonymous with the ADS522xEVM. This user's guide includes setup and
configuration instructions, information regarding operating procedures and input/output
connections, an electrical schematic, PCB layout drawings, and a parts list for the
EVM.
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1 Overview

1.1 Purpose

1.2 EVM Basic Functions

1.3 Power Requirements

1.4 Voltage Limits Warning

Overview

This User’s Guide gives a general overview of the ADS522xEVM, and provides a general description of
the features and functions to be considered while using this module. Unless otherwise specified, the
abbreviation ADS522x refers to the ADS5220 and ADS5221 family of devices.

The ADS522x EVM provides a platform for evaluating the ADS5220 and ADS5221, 12-bit analog-to-digital
converters (ADCs) under various signal, reference, and supply conditions. This document should be used
in combination with the EVM schematic diagram (see Figure 6).

Analog input to the ADC is provided via on-board SMA connectors. The single-ended input at SMA can be
converted into a differential signal at the input of the ADS522x. The EVM provides two analog input paths.
One input path uses a differential amplifier, while the other input is transformer-coupled.

The EVM also provides an on-board SMA connector for input of the ADC clock. The clock input path uses
a TTL translator, and allows the user to apply a single-ended sine wave clock to the EVM.

Digital output from the EVM is performed via a 40-pin connector. The digital outputs from the ADC are
buffered before going to the connector.

Power connections to the EVM are via the CON 3TERM SCREW and the CON 6TERM SCREW
connectors. Separate connectors are provided for the ADC analog and driver supplies, the external buffer
supply, the clock driver supply and the differential amplifier supply.

The ADS522xEVM can be powered with only a single +3.3V supply if it is used in the transformer-coupled
input configuration and internal reference mode. An additional ±5V supply is required when using the
differential amplifier input configuration. Provision has also been made to allow the EVM to be powered
with independent supplies in order to provide higher performance.

CAUTION
Exceeding the maximum input voltages can damage EVM components.
Undervoltage conditions may cause improper operation of some or all of
the EVM components.
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1.5 ADS522xEVM Operating Procedure
Overview

The ADS522xEVM provides a flexible means of evaluating the ADS5220 and ADS5221 in a number of
operating modes. The following list shows a basic set-up procedure that can be used as a board
confidence check.

1. Verify that all jumper settings match those listed in Table 1, Table 2 and Table 3.

Table 1. ADS522xEVM Connectors

Connector ID Function Default Configuration

J1 SMA, Analog input of DUT through transformer Installed

J2 SMA, Analog input of DUT through OPA Installed

J3 SMA, Clock input of DUT through TTL translator Installed

J4 SMA, optional external clock input of Installed
SN74LVTH16374

J5 40-Pin Terminal Strip, EVM digital output data bus Installed

P1 3-pin Terminal block, OPA power supply Installed

P2 6-pin Terminal block, DUT power supply Installed

TP1 Optional connector for external reference voltage Installed

TP2 Optional connector for input common-mode voltage Installed

Table 2. ADS522xEVM Three-Pin Jumper

Jumper ID Function Default Configuration

JP1 Pin 2 is connected with MSB (pin 1 of ADS522x), Installed 1-2
pin 1 is GND, and pin 3 is +3.3V.

JP2 Pin 2 is connected with CE (pin 2 of ADS522x), Installed 1-2
pin 1 is GND, and pin 3 is +3.3V.

JP3 Pin 2 is connected with MSEL (pin 3 of ADS522x), Installed 1-2
pin 1 is GND and pin 3 is +3.3V.

JP4 Pin 2 is connected with STPD (pin 4 of ADS522x), Installed 1-2
pin 1 is GND and pin 3 is +3.3V.

JP5 Pin 2 is connected with QPD (pin 5 of ADS522x), Installed 1-2
pin 1 is GND and pin 3 is +3.3V.

JP6 Pin 2 is connected with RSEL (pin 31 of ADS522x), Installed 1-2
pin 1 is GND and pin 3 is +3.3V.

Table 3. 0Ω Resistor Connection (Jumper) for Three Analog Input Options

Option ID Configuration Default

Option 1 – Differential R11 and R16 are on. R12 and R15 are off. R22, Yes
input through R54, R55, R69 are on. R8, R14, R7, R56 are off.
transformer C13, C54 and C55 are off. C39 is on.

Option 2 - Single-ended R11 and R16 are on. R12 and R15 are off. R7, R8, No
input through R56 and R57 are on. R14, R22, R54, R55 and R69
transformer are off. C13, C54, C55 are on. C39 is off.

Option 3 - Differential in- R12 and R15 are on. R11 and R16 are off. R13 No
put through OPA and R14 are on. R56, R57, R7 and R8 are off.

C13 is off, and C39 is on.

R* are not installed in R12, R15, R21, R19, R36, R61, R60, R52, R58, No
the default case R23, R18 and R70 are not installed for default

mode.
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1.6 Installation Note

Overview

2. Connect supplies to the EVM in this sequence:

– External buffer supply (VDD_Buf) to J7(1) and return to J7(3)
– +2.5v to 3.3V ADC output buffer supply (VDRV) to J7(2) and return to J7(3)
– Supply ground to J7(3)
– +3.3V ADC analog supply (DUTA) to J7(5) and return to J7(3)
– +3.3V ADC digital supply (DUTD) to J7(4) and return to J7(3)
– +3.3V clock driver supply (VDD_CLK) to J7(6) and return to J7(3)
– When R51 and R9 are installed (default configuration), J7(5) and J7(6) should not be connected to

the supply.
3. Switch power supplies on.
4. Use a function generator with a 50Ω output to input a 65MHz signal for the ADS5221 (40MHz for the

ADS5220); for both devices, use a 0V offset, 0.7VRMS sine wave signal into J3 (clock input). The
frequency and amplitude of the clock must be within the specification for the device speed grade.

5. Use a function generator with a 50Ω output to provide a 10MHz, 0V offset and -1dBFS amplitude sine
wave signal into J1 (analog input). This will provide a transformer-coupled differential input signal to
the ADC.

6. The digital pattern on the output connector J5 should now represent a sine wave and can be monitored
using a logic analyzer.

The default operational mode on the ADS522xEVM is mode one: differential input through a transformer.
The following components should not be installed when the EVM is in default mode.

1. Components that have the symbol “*”
2. Components that have the symbol “(2)”
3. Components that have the symbol “(3)”

All other components in the schematic should be installed when using the EVM in default mode. Be sure
that the following components are also installed:

1. Components that have the symbol “(1)(2)”
2. SN74LVTH16374 should be installed for U4

1.6.1 Related Documentation from Texas Instruments

The following documents provide information regarding Texas Instrument integrated circuits used in the
assembly of the ADS522xEVM. The latest revisions of these documents are available from the TI web site
at http://www.ti.com.

Data Sheet Literature Number

ADS5220 Datasheet SBAS261

ADS5221 Datasheet SBOS262
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2 Circuit Description

2.1 Schematic Diagram

2.2 Circuit Function

Circuit Description

The schematic diagram for the EVM is shown in Figure 6.

The following sections describe the function and placement of individual circuits. Refer to the relevant
product datasheet for device-specific operating characteristics.

2.2.1 Analog Input

The EVM can be configured to provide the ADC with either transformer-coupled input or differential
amplifier input driven to a single-ended source. The inputs are provided via SMA connectors J1 for
transformer-coupled input and J2 for differential amplifier input. To set up one of these options, the EVM
must be configured in the following manner:

1. Differential input through transformer.
This option provides a differential input to the ADS522x by converting a single-ended input signal into a
differential signal using an RF transformer. The single-ended signal source is connected to J1, the
primary side of the RF transformer (ADT1-1WT). The differential inputs, pin 41 and pin 42 of the
ADS522x, are connected to the secondary side of the transformer through a 0Ω resistor connection
(R11, R16). The secondary CT (center point) of the transformer is connected to the common-mode
voltage of 1.5V (1.17V when the clock input is on) through a 0Ωresistor connection (see Table 3). Note
that the analog input common-mode voltage is from a simple resistor network (not a buffer) on the
EVM, so it is changed when the clock is on. This common-mode voltage can be adjusted in the range
of 0.8V to 1.5V on the EVM for best performance by using TP2 (with R58 installed and R5 removed).
The default value is 1.5V. A 50Ω termination resistor (R21) is optional for flexible applications, and is
not installed in the default mode. The transformer has an impedance ratio of 1 with an approximate
bandwidth of 400kHz to 800MHz.

2. Single-ended input through transformer.
This option provides single-ended input to the ADS522x through an external transformer. The
single-ended signal source is connected to J1, the primary side of the transformer. The secondary side
of the transformer is connected to +IN through R11, and –IN pin of the ADS522x is connected to the
common-mode voltage through the 0Ω resistor. The EVM provides a 1.25V common-mode voltage
(default value) for both the –IN pin and IN+ through the 0Ω resistor connection (see Table 3). Note that
the common-mode voltage for the single-ended configuration can be adjusted for optimum perform-
ance from 0.8V to 1.25V on the EVM by using TP2 (R58 is on and R5 is off). The ADS522x provides
the best performance at differential input configuration.

3. Differential input through OPA.
This option provides a differential input to the ADS522x by an external differential operational amplifier
(OPA). A single-ended signal source is connected to J2, the non-inverting input of the OPA (THS4503,
wideband, low-distortion fully differential amplifier). The differential output of the OPA with com-
mon-mode voltage is connected to the differential input, pin 41 and pin 42 of ADS522x, through a 0Ω
resistor connection (R12, R15). The 1.5V common-mode voltage is provided through the 0Ω resistor
connection (see Table 3). A DC or AC signal can be connected to the OPA through the 0Ω resistor
connection (R13, R17) or by replacing it with a 0.1µF capacitor. The THS4503 operates on a ±5V
power supply from J6, and is configured for a gain of 1 on the EVM. Additional details of the THS4503
are included in the THS4503 product datasheet, available for download at www.ti.com.

2.2.2 Clock Input

The EVM provides a PECL-to-TTL translator on the clock input path. A low jitter sine wave with 0.7VRMS is
commonly applied to J3.
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Circuit Description

2.2.3 Power

The EVM requires 3.3V analog supply, 3.3V digital supply, and 2.5V to 3.3V for the digital driver supply
(VDRV). When operating the onboard amplifier, the EVM requires an additional ±5V supply for the OPA.
The analog supply (VDDA) and digital supply (VDDD) of the ADS522x have separate supply decoupling.
The digital driver supply should be provided separately from the analog supply for high performance.
When VDRV is 2.5V, the ADS522x has better performance than when VDRV is 3.3V.

2.2.4 Reference

The default reference mode on the EVM is internal reference. The EVM layout enables all the reference
modes, including an internal programmable REF through connectors R18 and R23. The external reference
voltage can be applied at TP1. Additional details regarding the reference mode configuration are included
in the ADS522x datasheets.

2.2.5 Data Outputs/Digital Control

Data outputs from the ADC are buffered using an SN74LVTH16374 (or SN74AVC16244 with the
installation of R60 and R61). The output data connector J5 is a standard 40-pin header that allows easy
connection to a logic analyzer. The connector pinout is listed in Table 4. The digital input control pins of
the ADS522x are controlled through jumpers JP1 to JP6. The EVM provides an extra SMA connector (J4)
for an alternate external clock.

Table 4. Output Connector J5 (IDC-40, 40-pin Terminal Strip)

J5 Pin Description J5 Pin Description

1 Clk 2 GND

3 NC 4 GND

5 D11 (MSB) 6 GND

7 D10 8 GND

9 D9 10 GND

11 D8 12 GND

13 D7 14 GND

15 D6 16 GND

17 D5 18 GND

19 D4 20 GND

21 D3 22 GND

23 D2 24 GND

25 D1 26 GND

27 D0 (LSB) 28 GND

29 OVR 30 GND

31 NC 32 GND

33 NC 34 GND

35 NC 36 GND

37 NC 38 GND

39 NC 40 GND

ADS522xEVM User's Guide6 SBAU094–June 2005



www.ti.com

3 Physical Description

3.1 PCB Layout and Schematic

Physical Description

This section describes the physical characteristics and PCB layout of the evaluation module, and lists the
components used in the ADS522xEVM.

The EVM is constructed on a 5-layer, 2.5in x 3in, 0.0625in-thick PCB using FR-4 material. The DUT and
external digital buffer are on the top layer. The clock driver and OPA are on the bottom layer. The
individual layers are shown in Figure 1 through Figure 5. The ADS522xEVM schematic is shown in
Figure 6.
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Physical Description

Figure 1. ADS522xEVM Top Layer
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Physical Description

Figure 2. ADS522xEVM Ground Layer
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Physical Description

Figure 3. ADS522xEVM Power Layer

ADS522xEVM User's Guide10 SBAU094–June 2005



www.ti.com

Physical Description

Figure 4. ADS522xEVM Ground Layer

SBAU094–June 2005 ADS522xEVM User's Guide 11



www.ti.com

Physical Description

Figure 5. ADS522xEVM Bottom Layer
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Physical Description

Figure 6. ADS522xEVM Schematic
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3.2 Parts List
Physical Description

The Parts List, showing the components used in the assembly of the ADS522xEVM, is given in Table 5.

Table 5. ADS522xEVM Parts List

QTY
PER MFR NOT

BOARD VALUE PART NUMBER Ref Des VENDOR DESCRIPTION FOOTPRINT INSTALLED

R7, R12,R5, R14, R15,R8-R11, 1/10W 5% 0603 SMD28 0Ω P0.0GCT Digi-Key 0603 R19, R52,R13, R16, Resistor R58, R60,R17, R20 R61, R70

1/10W 5% 0603 SMD2 2Ω P2.0GCT R39, R40 Digi-Key 0603Resistor

1/10W 10% 06032 28.7Ω P28.7HCT-ND R64, R65 Digi-Key 0603SMD Resistor

R1, R2, 1/10W 10% 06033 33Ω P33.2HCT-ND Digi-Key 0603R66 SMD Resistor

1/10W 10% 06032 49.9Ω P49.9HCT-ND Digi-Key 0603 R21, R36SMD Resistor

1/10W 10% 06031 60.4Ω P60.4HCT-ND R29 Digi-Key 0603SMD Resistor

1/10W 10% 06032 80.6Ω P80.6HCT-ND R3, R4 Digi-Key 0603SMD Resistor

1/10W 10% 06032 100Ω P100HCT-ND R33, R35 Digi-Key 0603SMD Resistor

1/10W 10% 06031 383Ω P383HCT-ND R28 Digi-Key 0603SMD Resistor

1/10W 10% 06032 392Ω P392HCT-ND R26, R27 Digi-Key 0603SMD Resistor

R6, R10, 1/10W 10% 06033 402Ω P402HCT-ND Digi-Key 0603R31 SMD Resistor

1/10W 10% 06031 412Ω P412HCT-ND R30 Digi-Key 0603SMD Resistor

1/10W 10% 06032 1.1kΩ P1.10KHCT-ND R25, R68 Digi-Key 0603SMD Resistor

1/10W 10% 06032 1.8kΩ P1.8KHCT-ND R24, R67 Digi-Key 0603SMD Resistor

1/10W 10% 06031 Digi-Key 0603 R18SMD Resistor

1/10W 10% 06031 Digi-Key 0603 R23SMD Resistor

6.3V 20% Low-Profile2 15µF P11303CT-ND C43, C44 Digi-Key 3216Tantalum Capacitor

C1-C8,
C10, C15, 10V 10% Low-Profile14 10µF 399-1563-1-ND Digi-Key 3216C50, C51, Tantalum Capacitor
C58, C59

6.3V 20% X5R 08051 10µF PCC2327CT-ND C26 Digi-Key 805Multilayer Ceramic

C35, C37, 6.3V 10% X5R 06033 2.2µF PCC2273CT-ND Digi-Key 0603C38 Multilayer Ceramic

16V 10% X5R 06032 1.0µF PCC2224CT-ND C21 Digi-Key 0603 C54Multilayer Ceramic
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Physical Description

Table 5. ADS522xEVM Parts List (continued)

QTY
PER MFR NOT

BOARD VALUE PART NUMBER Ref Des VENDOR DESCRIPTION FOOTPRINT INSTALLED

C16-C19,
C23, C25,

C27, 16V 10% X7R17 0.1µF BC1254CT-ND Digi-Key 0603 C13, C61C30-C34, Multilayer Ceramic
C36, C52,

C60

50V 10% 0603 SMD1 180pF PCC181ACVCT-ND Digi-Key 0603 C55Multilayer Ceramic

50V 10% 0603 SMD1 22pF PCC220ACVCT-NT C39 Digi-Key 0603Multilayer Ceramic

C28, C29, 50V 10% 0603 SMD4 10pF PCC100CVCT-ND Digi-Key 0603C56, C57 Multilayer Ceramic

Johnson4 SMA 142-0701-201 J1-J4 Straight F SMA Jack SMA_JACKComponents

20x2-Pin 0.025in2
40-Pin Rt-Angle TSW-120-08-G-D-1 J5 Samtec Terminal Strip, IDC40RTTerminal Strip RA Right Angle

3-Pin 0.025in2 St.
6 3-Pos Jumper A26545-ND JP1-JP6 Digi-Key Post, 3POS_JUMP

0.10in Header

Shorting Jumper with6 Shunt SNT-100-BK-T-H JP1-JP6 Samtec Handle

CON_3TERM_ 3-Position Terminal1 ED1514-ND P1 Digi-Key 3P-TERMSCREW Block, 3.5mm

CON_6TERM_ 6-Position Terminal1 ED1518-ND P2 Digi-Key 6P-TERMSCREW0 Block, 3.5mm

1 ADT1-WT ADT1-1WT T1 Mini-Circuits 1:1 RF Transformer TTWB

White PC Test Point1 Test_Hook 5007K TP1, TP2 Digi-Key TP0.063in D

Wideband, Low Dis-Texas1 THS45036 THS4503ID U1 tortion Differential SO-8Instruments Operational Amplifier

MC100EPT26 XLATOR 1:2 FNO1 MC100EPT26 U3 Motorola SO-8DOS-ND PECL-TTL

SN74LVTH16374 Texas 3.3V 16-Bit D 48-TSSOP1 SN74LVTH16374 U4DGGR Instruments Flip-Flop (DGGR)

Texas 12-Bit, 40MSPS, 3V 48-TQFP1 ADS5220 ADS5220PFBT U6 (1)
Instruments A/D Converter (PFB)

Texas 12-Bit, 65MSPS, 3V 48-TQFPor ADS5221 ADS5211PFBT U6 (1)
Instruments A/D Converter (PFB)

(1) Populate U6 based on specified order.
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FCC Warnings

This equipment is intended for use in a laboratory test environment only. It generates, uses, and can radiate radio frequency
energy and has not been tested for compliance with the limits of computing devices pursuant to subpart J of part 15 of FCC rules,
which are designed to provide reasonable protection against radio frequency interference. Operation of this equipment in other
environments may cause interference with radio communications, in which case the user at his own expense will be required to
take whatever measures may be required to correct this interference.

EVM IMPORTANT NOTICE

Texas Instruments (TI) provides the enclosed product(s) under the following conditions:

This evaluation kit being sold by TI is intended for use for ENGINEERING DEVELOPMENT OR EVALUATION PURPOSES ONLY
and is not considered by TI to be fit for commercial use. As such, the goods being provided may not be complete in terms of
required design-, marketing-, and/or manufacturing-related protective considerations, including product safety measures typically
found in the end product incorporating the goods. As a prototype, this product does not fall within the scope of the European Union
directive on electromagnetic compatibility and therefore may not meet the technical requirements of the directive.

Should this evaluation kit not meet the specifications indicated in the EVM User's Guide, the kit may be returned within 30 days
from the date of delivery for a full refund. THE FOREGOING WARRANTY IS THE EXCLUSIVE WARRANTY MADE BY SELLER
TO BUYER AND IS IN LIEU OF ALL OTHER WARRANTIES, EXPRESSED, IMPLIED, OR STATUTORY, INCLUDING ANY
WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE.

The user assumes all responsibility and liability for proper and safe handling of the goods. Further, the user indemnifies TI from all
claims arising from the handling or use of the goods. Please be aware that the products received may not be regulatory compliant
or agency certified (FCC, UL, CE, etc.). Due to the open construction of the product, it is the user's responsibility to take any and all
appropriate precautions with regard to electrostatic discharge.

EXCEPT TO THE EXTENT OF THE INDEMNITY SET FORTH ABOVE, NEITHER PARTY SHALL BE Liable to the other FOR
ANY INDIRECT, SPECIAL, INCIDENTAL, OR CONSEQUENTIAL DAMAGES.

TI currently deals with a variety of customers for products, and therefore our arrangement with the user is not exclusive.

TI assumes no liability for applications assistance, customer product design, software performance, or infringement of
patents or services described herein.

Please read the EVM User's Guide and, specifically, the EVM Warnings and Restrictions notice in the EVM User's Guide prior to
handling the product. This notice contains important safety information about temperatures and voltages. For further safety
concerns, please contact the TI application engineer.

Persons handling the product must have electronics training and observe good laboratory practice standards.

No license is granted under any patent right or other intellectual property right of TI covering or relating to any machine, process, or
combination in which such TI products or services might be or are used.

EVM WARNINGS AND RESTRICTIONS

It is important to operate this EVM within the input voltage range of -0.3V to 3.6V and the output voltage range of -0.3V to 3.6V.

Exceeding the specified input range may cause unexpected operation and/or irreversible damage to the EVM. If there are
questions concerning the input range, please contact a TI field representative prior to connecting the input power.

Applying loads outside of the specified output range may result in unintended operation and/or possible permanent damage to the
EVM. Please consult the EVM User's Guide prior to connecting any load to the EVM output. If there is uncertainty as to the load
specification, please contact a TI field representative.

During normal operation, some circuit components may have case temperatures greater than 60°C. The EVM is designed to
operate properly with certain components above 60°C as long as the input and output ranges are maintained. These components
include but are not limited to linear regulators, switching transistors, pass transistors, and current sense resistors. These types of
devices can be identified using the EVM schematic located in the EVM User's Guide. When placing measurement probes near
these devices during operation, please be aware that these devices may be very warm to the touch.

Mailing Address: Texas Instruments, Post Office Box 655303, Dallas, Texas 75265
Copyright © 2005, Texas Instruments Incorporated



IMPORTANT NOTICE

Texas Instruments Incorporated and its subsidiaries (TI) reserve the right to make corrections, modifications, enhancements,
improvements, and other changes to its products and services at any time and to discontinue any product or service without notice.
Customers should obtain the latest relevant information before placing orders and should verify that such information is current and
complete. All products are sold subject to TI’s terms and conditions of sale supplied at the time of order acknowledgment.

TI warrants performance of its hardware products to the specifications applicable at the time of sale in accordance with TI’s
standard warranty. Testing and other quality control techniques are used to the extent TI deems necessary to support this
warranty. Except where mandated by government requirements, testing of all parameters of each product is not necessarily
performed.

TI assumes no liability for applications assistance or customer product design. Customers are responsible for their products and
applications using TI components. To minimize the risks associated with customer products and applications, customers should
provide adequate design and operating safeguards.

TI does not warrant or represent that any license, either express or implied, is granted under any TI patent right, copyright, mask
work right, or other TI intellectual property right relating to any combination, machine, or process in which TI products or services
are used. Information published by TI regarding third-party products or services does not constitute a license from TI 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 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. Reproduction of this information with alteration is an
unfair and deceptive business practice. TI is not responsible or liable for such altered documentation.

Resale of TI products or services with statements different from or beyond the parameters stated by TI for that product or service
voids all express and any implied warranties for the associated TI product or service and is an unfair and deceptive business
practice. TI is not responsible or liable for any such statements.

TI products are not authorized for use in safety-critical applications (such as life support) where a failure of the TI product would
reasonably be expected to cause severe personal injury or death, unless officers of the parties have executed an agreement
specifically governing 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

Amplifiers amplifier.ti.com Audio www.ti.com/audio

Data Converters dataconverter.ti.com Automotive www.ti.com/automotive

DSP dsp.ti.com Broadband www.ti.com/broadband

Interface interface.ti.com Digital Control www.ti.com/digitalcontrol

Logic logic.ti.com Military www.ti.com/military

Power Mgmt power.ti.com Optical Networking www.ti.com/opticalnetwork

Microcontrollers microcontroller.ti.com Security www.ti.com/security

RFID www.ti-rfid.com Telephony www.ti.com/telephony

Low Power www.ti.com/lpw Video & Imaging www.ti.com/video
Wireless

Wireless www.ti.com/wireless
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