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bq500110EVM-688 Evaluation Module

The bqTESLA™ wireless power evaluation kit from Texas Instruments is a high-performance, easy-to-use
development kit for the design of wireless power solutions. Consisting of a single-channel transmitter and
power supply side receiver and associated magnetics, the kit enables designers to speed the development
of their end-applications. The bq500110EVM evaluation module (EVM) provides all basic functions of
WPC 1.0-compliant wireless charger pad. The EVM is intended to be used with bq25046EVM or any other
WPC 1.0-compliant receiver.
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1 Applications

The bq500110EVM-688 evaluation module demonstrates the transmitter portion of the bqTESLA™
wireless power system. This transmitter EVM is a complete transmitter-side solution that powers a
bqTESLA™ receiver. The bq500110EVM requires single 19-V at 0.5 A power supply to operate and
combines on the single printed-circuit board the transmitter electronics, input power socket, LED
indicators, and the transmitting coil. The open design allows easy access to key points of the electrical
schematic. The board has installed connectors for optional JTAG and serial interfaces that can be helpful
to advanced users. This EVM has the following features.

• WPC-certified transmitter
• Transmitter mounting pad to provide correct receiver interface
• Receiver output voltage of 5 V up to 1 A
• Standard A1-type transmitter coil
• Option to configure an external buzzer

2 bq500110EVM-688 Electrical Performance Specifications

Table 1 provides a summary of the bq500110EVM-688 performance specifications. All specifications are
given for an ambient temperature of 25°C.

Table 1. bq500110EVM-688 Electrical Performance Specifications

Parameter Notes and Conditions Min Typ Max Unit

INPUT CHARACTERISTICS

VIN Input Voltage 18.5 19 19.5 V

IIN Input Current VIN = Nom, IOUT = Max 0.3 0.5 A

Input No Load Current VIN = Nom, IOUT = 0 A 20 50 mA

OUTPUT CHARACTERISTICS

VOUT Output Voltage VIN = Nom, IOUT = Nom 4.5 5 5.1 V

Output Ripple VIN = Nom, IOUT = Max 200 mVPP

IOUT VIN = Min to Max VIN = Min to Max 0 1 A

Output Over Current VIN = Nom, VOUT = VOUT1-5% 1 1.1 A

SYSTEMS CHARACTERISTICS

FS Switching Frequency 110 145 200 kHz

hpk Peak Efficiency VIN = Nom; Porx = 2.5 72%

h Full-Load Efficiency VIN = Nom, IOUT = Max 70%

3 Modifications

See the data sheet (SLUSAE0) when changing components. The board is laid out so that a shield can be
placed over the active circuit area; Laird Technology BMIS-207 can be used.

4 Connector and Test Point Descriptions

4.1 Input/Output Connections

The connection points are described in the following paragraphs.

4.1.1 J1 – SPI (Not Installed)

Optional programming input/output (I/O).

4.1.2 J2 – Input Voltage and GND

Input voltage, same connections as J6 and J7. Input must be 19 V ±500 mV.
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4.1.3 J3 – SPI EN (Not Installed)

Optional diagnostic output

4.1.4 J4 – JTAG (Not Installed)

Optional programming I/O

4.1.5 J5 – NTC

Connection for external NTC temperature sensor. Leave open if not used.

4.1.6 J6 – GND

Input power return for input power; connected to J2 also.

4.1.7 J7 – Vin

Input power 19 V ±500 mV; connected to J2 also.

4.1.8 X1, X2 – Coil Connection

Connection for transmitter coil

4.2 Jumpers/Switches

The control jumpers are described in the following paragraphs.

4.2.1 R50 – LED Scheme

LED indication scheme set resistor; default 64.9 kΩ. For a detailed function description, see the bq500110
data sheet.

4.2.2 R51 – MOD (Not Installed)

MOD threshold set resistor. For a detailed function description, see the bq500110 data sheet.

4.3 Test Point Descriptions

The test points are described in the following paragraphs.

4.3.1 TPX1 – Coil Monitor 1

Test point for measuring ac voltage applied to TX coil.

4.3.2 TPX2 – Coil Monitor 2

Test point for measuring ac voltage applied to TX coil.

4.3.3 TP1 – DC Buzzer Output

Connection point for dc buzzer; logic high for 500 ms at start of power transfer to receiver unit.

4.3.4 TP2 – Not Used

Not used

4.3.5 TP3 – Output to External Watchdog

See data sheet for additional information.
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4.3.6 TP4 – Low Power Kill/Master in Slave Out

See data sheet for additional information.

4.3.7 TP5 – AC Buzzer Output

Connection point for ac buzzer; 4 kHz for 200 ms at start of power transfer to receiver unit.

4.3.8 TP6 – Coil PWM Output

PWM logic signal out of bq500100 to gate driver IC.

4.3.9 TP7 – Input DC Current

Transmitter input current

4.3.10 TP8 - LED Drive Output 1/Serial Clock Output

LED D2 (red) drive signal

4.3.11 TP9 – LED Drive Output 1/Slave Select Output

Optional LED drive, not used

4.3.12 TP10 – Coil Current Monitor

Coil current input

4.3.13 TP11 – GND

Large ground terminal for meter or probe connection

4.3.14 TP12 – Demodulation Comm 1 Output

Primary communications channel, input to bq500110 from demodulation circuit.

4.3.15 TP13 – Demodulation Comm 2 Output

Alternate communications channel, input to bq500110 from demodulation circuit.
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5 Schematic and Bill of Materials

NOTE: For Reference Only, See Table 2 for Specific Values

Figure 1. HPA688EVM Schematic, Sheet 1 of 3
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Figure 2. HPA688EVM Schematic, Sheet 2 of 3
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Figure 3. HPA688EVM Schematic, Sheet 3 of 3
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Table 2. Bill of Materials

Count RefDes Value Description Size Part Number MFR

4 C1 C36 C43 C63 0.22 µF Cap - Ceramic, 10%, 16V, X7R 0402 GRM155R71C224KA12D Murata Erie

11 C9 C18 C21 C26 C29 0.01 µF Cap - Ceramic, 10%, 25V, X7R 0402 C0402C103K3RACTU Kemet
C39 C41 C50 C62 C69
C71

1 C11 0.01 µF Cap - Ceramic, 10%, 50V, X7R 0805 C0805C103K5RACTU Kemet

1 C28 0.022 µF Cap - Ceramic, 10%, 10V, X7R 0402 C0402C223K8PACTU Kemet

3 C34 C42 C52 0.033 µF Cap - Ceramic, 5%, 250V, C0G 1812 C4532C0G2E333J TDK

1 C14 0.1 µF Cap - Ceramic, 10%, 50V, X7R 0603 GRM188R71H104KA93D Murata Erie

10 C2, C19-20 C23 C25 C37 0.1 µF Cap - Ceramic, 10%, 10V, X5R 0402 GRM155R61A104KA01D Murata Erie
C40 C45 C65-66

1 C27 1.0 µF Cap - Ceramic, 10%, 25V, X5R 0603 C1608X5R1E105K TDK

1 C55 100 pF Cap - Ceramic, 10%, 25V, NPO 0402 C0402C101J3GACTU Kemet

3 C22 C31 C38 10 µF Cap - Ceramic, 20%, 6.3V, X5R 0603 ECJ-1VB0J106M Panasonic

2 C30 C32 2.2 µF Cap - Ceramic, 10%, 16V, X5R 0603 C1608X5R1C225K TDK

3 C46 C51 C70 2200 pF Cap - Ceramic, 10%, 50V, X7R 0402 GRM155R71H222KA01D Murata Erie

3 C48 C59 C67 22 µF Cap - Ceramic, 20%, 25V, X7R 1812 C4532X7R1E226M TDK

1 C12 1000 pF Cap - Ceramic, 10%, 50V, X7R 0402 GRM155R71H102KA01D Murata Erie

1 C57 330 pF Cap - Ceramic, 10%, 50V, X7R 0402 C0402C331K5RACTU Kemet

2 C13 C16 4.7 µF Cap - Ceramic, 10%, 25V, X5R 0805 C2012X5R1E475K TDK

4 C24 C56 C58 C64 4700 pF Cap - Ceramic, 10%, 50V, X7R 0402 GRM155R71H472KA01D Murata Erie

2 C17 C72 47 µF Cap - Ceramic, 20%, 6.3V, X5R 1206 C1206C476M9PACTU Kemet

0 C15, C35, C44, C47, Open Cap - Ceramic TBD TBD TBD
C53, C54, C60, C68

1 C49 0 Res - 1/10W 5% SMD 0402 CRCW04020000Z0ED Vishay/Dale

1 D1 Blue LED - Blue, High Brightness 0603 LNJ926W8CRA Panasonic

1 D2 Red-green LED - Miniature Bicolor Chip LED, GREEN & 0805 APHBM2012SURKCGKC Kingbright
RED

2 D3 D7 B0540W-7-F DIODE - Schottky, 40V 500mA, SOD-123 B0540W-7-F Diodes Inc.

2 D4 D5 BAT54SW-7-F DIODE - Dual Schottky, 30V 200mW, SC-70 BAT54SW-7-F Diodes Inc.

0 D6 Open DIODE SOT323 Open Open

1 L1 10 µH Inductor - 20%, 1.4A, 0.60 Ω, LPS5030, SMT 5030 LPS5030-103M Coilcraft

2 Q6-Q7 CSD17308Q3 MOSFET - 30V N-Channel NexFET SON8 CSD17308Q3 Texas
Instruments

1 Q4 DMN5L06K-7 MOSFET - N-Ch, 50V, 0.3A, 3 Ω SOT23 DMN5L06K-7 Diodes Inc.

2 R1, R2 1.8k Res - 1.8kΩ 1/16W 5% 0402 CRCW04021K80JNED Vishay/Dale

35 R3-R5 R11 R15 R30 10.0k Res - 1/16W 1% 0402 CRCW040210K0FKED Vishay/Dale
R33-R34 R39-R41 R43
R49 R61-R62 R65 R67
R69-R70 R72-R73 R77
R79 R85-R86 R88-R90
R92-R94 R96-R99

4 R6 R17 R42 R59 22 Res - 1/16W 5% 0402 CRCW040222R0JNED Vishay/Dale

2 R7 R24 0 Res - 1/10W 5% 0402 CRCW04020000Z0ED Vishay/Dale

3 R8 R13 R23 5.1k Res - 1/16W 5% 0402 CRCW04025K10JNED Vishay/Dale

1 R12 3.16k Res - 1/16W 1% 0402 CRCW04023K16FKED Vishay/Dale

1 R14 680 Res - 1/16W 5% 0402 CRCW0402680RJNED Vishay/Dale

1 R16 29.4k Res - 1/16W 1% 0402 CRCW040276K8FKED Vishay/Dale

1 R35 0.047 Res - 1/10W 1% Current Shunt 0603 ERJ-L03KF47MV Panasonic

1 R37 15.4k Res - 1/16W 1% 0402 CRCW040215K4FKED Vishay/Dale

2 R38 R52 2.00k Res - 1/16W 1% 0402 CRCW04022K00FKED Vishay/Dale

1 R46 100 Res - 1/10W 5% 0603 CRCW0603100RJNEA Vishay/Dale

1 R47 0 Res - 1/10W 5% 0603 CRCW06030000Z0EA Vishay/Dale

1 R48 32.4k Res - 1/16W 1% 0402 CRCW040232K4FKED Vishay/Dale

1 R50 64.9k Res - 1/16W 1% 0805 CRCW080564K9FKEA Vishay/Dale

1 R56 12.4 Res - 1/10W 5% 0603 CRCW060324R9FKEA Vishay/Dale

6 R60 R63 R76 R78 R87 100k Res - 1/16W 1% 0402 CRCW0402100KFKED Vishay/Dale
R95

4 R64 R66 R71 R83 49.9 Res - 1/16W 1% 0402 CRCW040249R9FKED Vishay/Dale

0 200 Res - 1/16W 1% 0402 RCW0402200RFKED Vishay/Dale

2 R82 R84 5.11k Res - 1/16W 1% 0402 CRCW04025K11FKED Vishay/Dale

1 R91 51.1 Res - 1/4W 1% 1206 CRCW120651R1FKEA Vishay/Dale
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Table 2. Bill of Materials (continued)
Count RefDes Value Description Size Part Number MFR

0 R9, R51,R68, R74, R75, Open Res TBD TBD
R81

0 SH1 Open EMI Shield Open

1 T1 CST2-125L Xfmr - Current Sense, 1:125, 6mΩ Pri. CST2-125LC Coilcraft

0 TP1-10, TP12, TP13 Open Test Point - 0.035" Through Hole, Red 5005 Keystone
Electronics

1 TP11 Test Point - 0.062" Through Hole, Black 5011 Keystone
Electronics

2 TPX1, TPX2 Test Point - 0.062" Through Hole, White 5012 Keystone
Electronics

1 U4 TPS54231D IC - TPS54231 Step-Down Converter 8-SOIC TPS54231D Texas
Instruments

1 U6 INA214AIDCKT IC - Voltage Output Current Shunt Monitor SC-70-6 INA214AIDCKT Texas
Instruments

1 U7 BQ500110 IC - Wireless Power TX Controller QFN-48 BQ500110-W100RGZ Texas
Instruments

1 U8 TPS715A01DRBT IC - LDO, Hi Vin, 50MA, Adjustable SON8 TPS715A01DRBT Texas
Instruments

1 U9 TPS28225DRBR IC - FET Driver, 4A, Sync MOSFET Driver SON8 TPS28225DRBR Texas
Instruments

3 U10, U11, U13 OPA4348AIPWR IC - Quad Op Amp, 2.1V, 45µA, RRIO TSSOP14 OPA4348AIPWR Texas
Instruments

1 U12 SN74LVC1G3157DCK IC - SPDT Analog Switch SC70-6 SN74LVC1G3157DCKR Texas
Instruments

1 LX WPC Compliant TX Coil Set with Ferrite Shield See note 5, 7 EC00296A Elytone
and Magnet Electronic

1 – PCB HPA688 Any

1 – Cover, Plastic Polycarbonate, 2.75 " Square, MCH002 Any
0.93 thick

– Plate, aluminum 2.0” x 2.0”x 0.062” MCH003 Any

1 Note 6 Sil-Pad Cut to Size 2.0" Square GP1500-0.020-00-0816 Bergquist
GP1500-0.020-00-0404

4 – Standoff, Nylon, Female to Male, 4-40 4800 Keystone

4 – Nut #4-40 Hex Nylon Standard Standard

4 – Screw steel zinc, flathead 4-40 machine, 0.250 Standard Standard

6 – Mounting Feet, 0.25" tall 2563 Voltrex

4 J2, J5, J6, J7 PEC02SAAN Header, Male 2-pin, 100mil spacing 0.100 inch x 2 PEC02SAAN Sullins

0 J1 PEC08SAAN Header, Male 8-pin, 2.0mm spacing Standard Standard

0 J4 OPEN Conn Header 14pos 1.25MM STR TIN 53047-1410 Molex

0 – Shunt, 100-mil, Black 0.100 929950-00 3M

0 J3 OPEN

– – SA-1000 Adhesive, Thermally Conductive Silicon See Note 9 SA-1000 Bergquist

Notes: 1. These assemblies are ESD sensitive; ESD precautions shall be observed.

2. These assemblies must be clean and free from flux and all contaminants. Using unclean flux is unacceptable.

3. These assemblies must comply with workmanship standards IPC-A-610 Class 2.

4. Reference designators marked with an asterisk ('**') cannot be substituted. All other components can be substituted with equivalent MFG's components.

5. Elytone Electronics Co., Ltd.: Sales Exec Annie Jya Tel (Taiwan) : +886-2-2671-2071 Ext 301 Cell : +886-972-190- 990 Fax : +886-2-2672-3775 www.elytone.com.tw

6. If part number GP1500-0.020-00-0404 is used, the Sil-Pads need to be cut into 2-inch squares.

7. Solder coil leads to plated-through hole X1 and X2 , TX Coil

8. C49 – Load this spot with 0-Ω resistor

9. Apply thin layer of SA-1000 between aluminum plate MCH003 and PCB during installation.
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6 Test Setup

6.1 Equipment

6.1.1 bqTESLA™ Receiver

Use HPA687EVM (BQ25046EVM) or WPC Gen 1.0-compliant receiver to work with this EVM.

6.1.2 Voltage Source

Input voltage source must provide regulated dc voltage of 19 V and be able to deliver at least 0.5-A
continuous load current.

6.1.3 Meters

Output voltage can be monitor at TP6 with a voltmeter. Input current into the load must be monitored with
an appropriate ammeter. Transmitter input current and voltage can be monitored also, but the meter must
use averaging function for reducing error due to communications packets.

6.1.4 Loads

A single load is required for 5 V with a maximum current of 1 A. The load can be resistive or electronic.

6.1.5 Oscilloscope

A dual-channel oscilloscope with appropriate probes is used to observe the COMM_DRV signal at TPS10
and other signals. .

6.1.6 Recommended Wire Gauge

For proper operation, 22 AWG wire is recommended when connecting the bq500110EVM-688 to input
supply and bq25046EVM-687 to load.

6.2 Equipment Setup
• With power supply OFF, connect supply to bqTESLA™ transmitter.
• Place bqTESLA™ receiver on transmitter.
• Connect load to J2 with return to J5, monitor current through load with ammeter, and monitor current to

load at TP6.
• Typical output voltage is 5 V, and the output current range is 0 mA to 750 mA.

6.2.1 Equipment Setup Diagram

The diagram in Figure 4 shows the test setup.
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Figure 4. Equipment Setup

6.2.2 EVM Setup Procedures

This section guides the user through a few general test procedures to exercise the functionality of the
presented hardware. Some key notes follow:
• Working at an ESD workstation, ensure that any wrist straps, bootstraps, or mats are connected

referencing the user to earth ground before power is applied to the EVM. Wearing electrostatic smock
and safety glasses are also recommended.

• Prior to connecting the dc input source, VIN, it is advisable to limit the source current from VIN to 1 A
maximum. Ensure that VIN is initially set to 19 V.

• Connect Vin power source to J6, J7 with positive terminal of the power source attached to J7 and
negative terminal of the Vin source connected to J6.

• Turn on Vin, and observe that the blue LED illuminates. Depending on the LED indication scheme set
by the resistor R50, LED D2 may produce amber, green, or red light. The default value of 64.9k
programs D2 to produce amber light in this stand-by state. All voltmeters must be Kelvin connected (at
the pin) to the point of interest.

• Apply the scope probe to the test point TPX1 and observe three-pulse bursts of 100 kHz every 0.5 s.
This is Analog Ping probing environment for testing the presence of the receiver placed on the Tx coil.
The output load is recommended to be a variable power resistor.

• Place HPA687 EVM (bq25046EVM) on the top of the transmitting coil. Align centers of the receiving
and transmitting coils across each other. In the next few seconds, observe two green LEDs D7 and D8
illuminating, indicating that communication between secondary and primary is established and power
transfer has began. Measure output voltage between TP6 and J6, being 5 V.

• LED D2 on bq500110EVM flashes green light when the power transfer is initiated.
• Observe waveform close to the sine-wave on the test point TPX1 when power transfer is active.
• Apply load to HPA687 EVM (bq25046EVM).
• Observe the waveform on TPX1 changing frequency from high (~150 kHz) to low (~120 kHz) when the

load changes from low to high.
• Observe demodulated communication waveforms COMM1 and COMM2 on test points TP12 and

TP13, respectively.
• Make tests and measurements applicable to HPA687 EVM (bq25046EVM) output as you normally test

power supplies.
• To measure system efficiency, measure the output voltage, the output current, input voltage, and input

current and calculate efficiency as the ratio of the output power to the input power.
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• To test the MOD function, install resistor R51 = 42.2 kΩ. In addition to loading on the output of
HPA687 EVM (bq25046EVM), apply an electronic load in constant power mode between secondary
GND (J6) and TP4 – the output of the secondary side rectifier. Increasing load power from 0 W to over
0.5 W, observe LED D2 of bq500110EVM turning red and the power transfer stopped in approximately
20 s after the MOD threshold was exceeded.

7 bq500110EVM-688 Assembly Drawings and Layout

The following figures show the design of the bq500110EVM printed-circuit board (PCB). The EVM has
been designed using a 4-layer, 2-oz, copper-clad circuit board 13.2 cm × 7.24 cm with all components in a
4.5-cm x 4.5-cm active area on the top side and all active traces to the top and bottom layers to allow the
user to easily view, probe, and evaluate the bq500110 control IC in a practical application. Moving
components to both sides of the PCB or using additional internal layers can offer additional size reduction
for space-constrained systems.

Coil Connection to PCB terminal – The coil leads must be connected so that the coil top winding lead is
connected to the TP2 terminal and the bottom winding is connected to the TP1 terminal. TP2 is the
low-noise connection. and the top winding is closest to the receiver; this configuration provides the lowest
noise configuration for the receiver.

Coil Grounding – A ground plane area under the coil is recommended to reduce noise coupling into the
receiver. Ground plane for the EVM is slightly larger than coil footprint and grounded at one point back to
the circuit area.

Coil Stack Up and Mounting – The EVM mounting stack-up is as follows:

1. Transmitter coil thickness – 6 mm
2. Sil pad – 0.5 mm
3. Al shim – 1.5 mm

The overall stack-up is under compression from the cover plate. The AL shim and sil pad is optional
for a customer solution optimized for size.

Note: The cover thickness is 0.93 inch, or 2.4 mm is the z-gap thickness for the transmitter.

Figure 5. Top Assembly
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Figure 6. Bottom Silk

Figure 7. Top Layer
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Figure 8. Layer 2

Figure 9. Layer 3
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Figure 10. Bottom Layer

Figure 11. Silk Screen
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8 Reference

For additional information about the bqTESLA100LP low power wireless power evaluation kit from Texas
Instruments, visit the product folder on the TI Web site at
http://focus.ti.com/docs/toolsw/folders/print/bqtesla100lp.html.
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Evaluation Board/Kit Important Notice

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

This evaluation board/kit is intended for use for ENGINEERING DEVELOPMENT, DEMONSTRATION, OR EVALUATION
PURPOSES ONLY and is not considered by TI to be a finished end-product fit for general consumer use. Persons handling the
product(s) must have electronics training and observe good engineering practice standards. As such, the goods being provided are
not intended to be complete in terms of required design-, marketing-, and/or manufacturing-related protective considerations,
including product safety and environmental measures typically found in end products that incorporate such semiconductor
components or circuit boards. This evaluation board/kit does not fall within the scope of the European Union directives regarding
electromagnetic compatibility, restricted substances (RoHS), recycling (WEEE), FCC, CE or UL, and therefore may not meet the
technical requirements of these directives or other related directives.

Should this evaluation board/kit not meet the specifications indicated in the User’s Guide, the board/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. 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 User’s Guide and, specifically, the Warnings and Restrictions notice in the User’s Guide prior to handling the
product. This notice contains important safety information about temperatures and voltages. For additional information on TI’s
environmental and/or safety programs, please contact the TI application engineer or visit www.ti.com/esh.

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.

FCC Warning

This evaluation board/kit is intended for use for ENGINEERING DEVELOPMENT, DEMONSTRATION, OR EVALUATION
PURPOSES ONLY and is not considered by TI to be a finished end-product fit for general consumer use. It generates, uses, and
can radiate radio frequency energy and has not been tested for compliance with the limits of computing devices pursuant to 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 Warnings and Restrictions

It is important to operate this EVM within the input voltage range of 0 V to 20 V and the output voltage range of 0 V to 5 V .

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 65°C. The EVM is designed to
operate properly with certain components above 65°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 © 2011, Texas Instruments Incorporated

http://www.ti.com/esh


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 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. Reproduction of this information with alteration is an unfair and deceptive
business practice. TI is not responsible or liable for such altered documentation. Information of third parties may be subject to additional
restrictions.

Resale of TI products or services with statements different from or beyond the parameters stated by TI for that product or service voids all
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