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1 Introduction

1.1 Description

The TPA2054D4EVM is a stereo Class-D power amplifier along with a stereo DirectPath™ headphone
amplifier. Both input channels have 32-step volume control and the DirectPath headphone amplifier has a
4-step level gain control with power limiter. The volume is controlled through an 1°C™ interface. All
amplifiers have output short-circuit and thermal-overload protection.

The TPA2054D4EVM ( evaluation module) is a complete, stand-alone audio board. It contains the
TPA2054D4 WCSP(YZK) Class-D audio subsystem.

All components and the EVM are lead free.

DirectPath is a trademark of Texas Instruments.
Windows is a trademark of Microsoft Corporation.
I2C is a trademark of Philips Electronics.
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1.2 TPA2054D4EVM Specifications

PARAMETER VALUE UNITS
Vpp Supply voltage range -0.3t0 6 \%
Iop Supply current 1.5 Maximum A
Speaker Continuous output power per channel, 1.95 W
8Q,Vpp=5V, THD + N = 1%
Po Headphone Continuous output power per channel, 145 mw
16 Q,Vpp =5V, THD + N = 1%
R Minimum load impedance (Speaker) 8 Q
Minimum load impedance (Headphone) 16 Q

2 Operation

'I;he TPA2054D4EVM can be evaluated in a stand-alone mode or when connected to existing circuits with
I-C controls.

2.1 Quick Start for Stand-Alone Operation

A desktop or laptop computer running the Windows™ XP operating system is required for the stand-alone
operation. Connect the EVM to a computer using a USB cable. A jumper (JP9) provides the option for the
TPA2054D4 to receive power from the USB or an external supply using banana plugs. The inputs accept
standard RCA plugs. The speaker output connection accepts banana plugs. The headphone output
connection accepts standard 3.5 mm headphone plugs.

211 Software Installation Sequence
1. Insert the TPA2054D4EVM Software Installation CD provided.
. Unzip the files to a temporary folder onto a PC.
3. Install TPA2054D4 software by double-clicking the filename setup.exe located in TPA2054D4 Setup
folder.
4. Accept license agreement and defaults; then complete the installation.

N

Note: Uninstall the TPA2054D4 software at a later time using the Add/Remove Programs found
under the Windows Control Panel. It is unnecessary to repeat the preceding steps, once the
software is installed.

2.1.2 Evaluation Module Setup

1. Configure the jumpers using for the default settings:
Table 1. Jumpers Default Setting
Jumper Default Setting
JP1 (DVDD) Shunt
JP2, JP3 Shunt across each other
JP4 Shunt
JP5, JP6, JP7, JP8 As shown in
JP9 (USB PWR) Remove
2 TPA2054D4EVM SLOU249-April 2009
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2. Configure the input according to the desired TPA2054D4 operation mode:
a. Stereo Differential Mode (MODE[2:0] = 011):
Install shunts and connect RCA plugs as shown in Eigure 1.

Left Channel Right Channel Mono Channel
Plugs Here Plugs Here Plugs Here

Figure 1. Stereo Differential Mode Input Configuration

b. For all other modes, install shunts and connect RCA plugs as shown in Eigure 2.

N Stereo 1 | A Stereo 2 M ch |
RCA Plugs RCA Plugs ono ~hanne

Here Here Plugs Here

Figure 2. Non-Differential Mode Input Configuration

3. Install shunts in JP2 and JP3 as shown in Figure 3. This sets the TPA2054D4 to accept I°C inputs
from the EVM itself.

v

Shunts, Across SCL and SDA

Figure 3. Place Shunts Horizontally Across SCL and SDA
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4. Ensure all external power sources are set to OFF.

5. Connect an external regulated power supply adjusted from 2.5 V to 5.5 V to the module VDD (J5) and
GND (J6) banana jacks, taking care to observe the marked polarity.
6. Install shuntin JP1 if DVDD is powered by the 1.8 V regulated supply from the EVM itself. If DVDD is
powered by another supply(between 1.8 V and 3.3 V), remove shunt in JP1 and connect the supply at

header 1 of JP1.

7. HPVDD is set to VDD by default. If HPVDD is powered by another supply (between 2.5 V and 5.5 V),
remove R17 and connect the supply at TP24.

8. Connect audio source as mentioned in step two.

9. Connect headphones to J4.

10. Connect speakers (8 Q to 32 Q) to the output (J11, J12 for LOUT and J13, J14 for ROUT). The
speakers can also be connected to J2 and J3 if header connection is available in the speakers.

11. Plug in the USB.

12. Turn on power sources.

13. The TPA2054D4 can also be powered by USB cable if the audio amplifier output power is less than
100mW. Shunt JP9 and remove the power supply at J5 and J6 for USB power option.

14. This table provides the test points information on the EVM:

Table 2. Test Points Information

Test Point

Description

TP1, TP2, TP3, TP4

OUTR+, OUTR-, OUTL-, OUTL+

TP5, TP6, TP7, TP8

Filtered OUTR+, OUTR-, OUTL-,

OUTL+
TP9 HPVSS
TP10 INR_1
TP11 INL_1
TP12 INL_2
TP13 INR_2
T14 HPRIGHT
T15 HPLEFT
TP18 DvDD
TP20 SCL
TP23 SDA
TP24 HPVDD
TP27 VREF
TP19, TP21, TP22, TP25, TP26 GND

4
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2.13 Using the Software

1. Start the TPA2054D4 Interface by clicking the Start menu and clicking the All Programs — Texas
Instruments Inc -~ TPA2054D4 Interface cascading menus shown in Figure 4.

) Connected »
I Cyberarmor »

@ Microsoft Office O P~ Adobe Acrobat 7.0 Professional

@ Internet Explorer O adobe Designer 7.0

I Micro-Cap Evaluation 9 4

[ Windows Explorer] [ CyberGatekeeper Agent »

® RealPlayer I Dell Quickset » |’® R:alPIas;er X
P adobe Acrobat 7.0 P @ Games ’ @ e

- i@ Hummingbird Connectivity 10 » 'ﬁ GerbTool 13.0 ’
[&] Microsoft Office Pow I NMational Instruments »

@) iPass »

I Learning Tools »
@) Microsoft Office 4
i@ netDeploy 4.5 »
) Patch Checker 4

[@ Real , ) valor »

I Filter Free 2007 »

PE] iPassConnect 3
Microsoft Office Exce
&2 windows Live Messel

[T Mentor Graphics SDD »
™) Tina7-TI 4
I PC Health Check »
I Mentor Graphics 4

&P TPAZ0S0D4 Interface
&P TPA613xAZ Interface
&P TPAZ0S2D4 Interface
v TPAZ016_2012_Interface
&? TPA2016D2 Interface
&? TPA2018D1 Interface
&? TPA2051D3 Interface
v TPAB140A2 Interface

% TPA2054D4 Interface

[&] microsoft Office visio
4. FastStone Capture

&P TPA2018D1 Interfac ) AP Front End ,

I Startup 4
i@ Symantec Client Security »

&P TPA2051D3 Interfac @) Business Explorer »

&% Windows Live Messenger

3 winZip 10.0

fﬁ; Texas Instruments Inc

[T TI-COMM For Windows ’
e - |@ Wisdom-soft ScreenHunter S Free  » :

(@) TN3270 Web yo= mc:rtfug;
h A Mindiet Mi , Interface
I@ WebEx ’ @ Mindjet MindManager Pro 7
- = - »

- @ winzp , @ PDF-XChange 3

'y Start I Cisco IP Communicator »

Figure 4. Starting the TPA2054D4 Interface
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2. The TPA2054D4 software graphical user interface displays as shown in Figure 5.

». TPA2054D4 Interface v1.2
File Help

I TEXAS
INSTRUMENTS

Figure 5. TPA2054D4EVM Graphical User Interface

Note: The TPA2054D4 powers up with the amplifiers disabled, muted, and the gain set to the
minimum. To hear an output, enable and remove the mute for each channel, plus the gain to

a higher value.

3. Follow these steps only if using a PC is both the music source and the computer on which the

TPA2054D4 GUI is run.
When using WinXP, if after initially installing the software, the PC does not play music out of the

headphone jack:

SLOU249-April 2009
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Display the Control Panel.

Select the Sounds, Speech, and Audio Device item under the Control Panel.
Click Sounds and Audio Device Properties link.

Select the Audio tab.

Verify that the Default device under Sound playback is the audio driver of the PC HW, not the
USBMODEVM TPA2054D4 GUI driver.

Change the driver in the menu to the PC Audio HW driver.
g. Click OK.

®ao0 o

—h

Click the HW Reset button to reset the device.

Turn off Software Shutdown.

Click the Speaker Output button to enable or disable speaker output.

Click the HP Output button to enable or disable headphone output.

a. Check/uncheck HP Left Mute to place headphone left output in/out of mute.

b. Check/uncheck HP Right Mute to place headphone right output in/out of mute.
8. Select input mode in the Channel Mode.

9. Adjust the volume for both channels of the speaker amplifier by sliding the bar in Chan 1, Chan 2 or
Mono.

10. Adjust the headphone gain in HP Gain by sliding the bar.
11. The speaker gain and headphone gain are displayed at Total Gain.
12. Select the headphone limiter level by clicking the voltage limit.

13. Select the headphone impedance in Load Resistance, the Headphone Limiter Power Level will be
displayed.

14. 12C Status box reports the status of I°C communications. An error or failure has occurred if it turns
red.

15. Thermal box reports the status of thermal failure. A thermal fault has occurred if it turns red.

No gk

2.1.4 Using the I°C Programming Function

The GUI has a built-in 1°C programming interface. It has a log feature to record the configuration
selections made in the GUI.
To use the 1°C programming function:

1. At the top left corner of the GUI, click File to access the 12C programming interface.
2. To save the current register values in a script.

a. Select Save Script button.

b. Click the folder icon to navigate to the folder where the script is to be stored.

c. Provide a name for the file and save as text (txt) format.

d. Select OK to save.

3. To load the previously saved script to program the entire register file.
a. Select Load Script button.
Click the folder icon to navigate to the folder where the script text file is located.
Select the desired filename.
Click OK.
Click Load button.

®coooT

4. 12C interface can program individual register values of TPA2054D4. Select 12C Interface >> 12C
address is XEO, which is the address of TPA2054D4. Device address is from 1 to 7, which is the
register address of TPA2054D4.

5. Torecord all the changes made in the GUI and store the changes in a text file.
a. Select Record Script button.

SLOU249—April 2009 TPA2054D4EVM 7
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b. Click the folder icon to navigate to the folder where the GUI changes are recorded.
c. Provide a name for the file and save as text (txt) format.
d. Click Record Off that toggles to Record On. The green light turns red to indicate active recording of
the GUI changes.
e. Click Exit button.
f. Make changes in the TPA2054D4 software GUI.
g. Select Record Script button.
h. Click Record On that toggles to Record Off. The red light turns green to indicate the GUI changes

are no longer recording.
Click Exit button. All the changes are recorded in the selected text file that was named in the third
step.

2.2 Quick Start List When Connected to External 12C Controller

The TPA2054D4EVM can be connected to existing circuits with 1°C controls. Connections to the EVM
module can be made using banana plugs for the power supply. The inputs accept standard RCA plugs.
The output connection accepts standard 3.5-mm headphone plugs.

221

Evaluation Module Setup

Install shunts in jumpers JP4. Remove shunts in JP2 and JP3 and connect I>C controls to JP3 as
shown in Figure g.
The two options to power DVDD:

Connect USB cable to supply 1.8V for DVDD and remove R17.
Disconnect USB cable. Remove JP1 and connect an external power supply (from 1.75 V to 1.95 V)
at TP18 (to DVDD).

V.

External 'C_y

Source

Figure 6. Connect I>C Controls to JP3

3. For all the other connections, follow the steps in Evaluation Module Setug.
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Figure 7. TPA2054D4EVM Schemat
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Figure 9. TPA2054D4EVM — Layer 2
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Figure 10. TPA2054D4EVM — Layer 3
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Figure 11. TPA2054D4EVM — Bottom Layer
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Table 3. TPA2054D4EVM Parts List

Ref Description Size Qty MFR / Part No. Vendor / Part No.
C15, C44 CAP, TANT, 100puF, 10V, 10%, LOESR SMD C EPCOS/B45197A2107K309 DigiKey/495-1528-2-ND
C1-C4,C45,C46 | Capacitor, ceramic, 1.0uF, £10%, X5R, 10 V 603 TDK/C1608X5R1A105K Digikey/445-1321-2-ND
C6, C11 C16, Capacitor, ceramic, 1.0pF, £10%, X5R, 10 V 603 6 TDK/C1608X5R1A105KT DigiKey/445-1321-2
C17,C22,C23
C5 Capacitor, ceramic, 1.0pF, +10%, X5R, 10 V 603 1 TDK/C1608X5R1A105KT DigiKey/445-1321-2
Ce6, C7 Capacitor, ceramic, 1.0pF, £10%, X5R, 10 V 603 2 TDK/C1608X5R1A105KT DigiKey/445-1321-2
C8, C9, C40 Capacitor, Ceramic, 0.1uF, +10%, X5R, 25V 603 3 AVX/06033D104KAT2A DigiKey/478-1244-2-ND
C10, C41 Capacitor, ceramic, 1.0pF, £10%, X5R, 10 V 805 2 AVX/0805ZD105KAT2A DigiKey/478-1412-1-ND
C12, C43 6.3V, 10pF, Ceramic Chip Capacitor, +10%, X5R | 1206 2 TDK/C3216X5R0J106K DigiKey/445-1388-1
C13, C14 Capacitor, ceramic, 47pF 50V COG 5% 603 2 TDK/C1608C0G1H470J DigiKey/445-1277-2
C18, C19 50V, 33pF, Ceramic Chip Capacitor, +5%, NPO 603 2 TDK/C1608C0G1H330J Digikey/445-1275-1-ND
Cc20 50V, 100pF, Ceramic Chip Capacitor, #5%, NPO | 603 1 TDK/C1608C0G1H101J DigiKey/445-1293-1
c21 50V, 1 nF, Ceramic Chip Capacitor, +5%, NPO 603 1 TDK/C1608C0G1H102J Mouser/810-
C1608C0G1H102J
C24-C27, Capacitor, ceramic, 0.1 pF, £10%, X5R, 25 V 603 6 AVX/06033D104KAT2A DigiKey/478-1244-2-ND
C39, C42
C28-C31 Capacitor, Ceramic, 25V, X5R, 1nF, 10% 603 DNP | TDK/C0603X5R1E102K DigiKey/445-1790-2-ND
C32-C35 Capacitor, Ceramic, 50V, 5%, X7R, 4700 pF 805 DNP | AVX/08055C472JAT2A Digikey/478-3770-2-ND
C36 Capacitor, Ceramic,47uF,+20%,X5R 1206 DNP | Taiyo Yuden/LMK316BJ476ML-T Digi-Key/587-1780-1-ND
C37 Capacitor, ceramic, 1.0uF, £10%, X5R, 10V 603 1 TDK/C1608X5R1A105KT DigiKey/445-1321-2
C38 Capacitor, ceramic, 1.0pF, £10%, X5R, 10V 603 1 TDK/C1608X5R1A105KT DigiKey/445-1321-2
Cc47 Capacitor, Ceramic,47uF,+20%,X5R 1206 1 Taiyo Yuden/ LMK316BJ476ML-T | Digi-Key/587-1780-1-ND
L1, L2 Inductor Bead, 600-Q, 2A 805 2 TDK/MPZ2012S601A Digi-Key/445-2206-1-ND
L4-L7 Inductor Bead, 100 Q, 4A 805 4 TDK/MPZ2012S101A DigiKey/445-1567-1-ND
L4-L7 Resistor, thick film, 0 Q, 1/8 W, 5% 805 DNP | Panasonic/ERJ-6GEYOR00V DigiKey/P0.0ATR-ND
JP1(DVDD) Header, 2 position, male, 2mm 1 Norcomp/26633601RP2 DigiKey/2663S-36-ND
JP2(12C) Header, 2 position, male, 2mm 1 Norcomp/26633601RP3 DigiKey/2663S-36-ND
JP4(EEPROM) Header, 2 position, male, 2mm 1 Norcomp/26633601RP4 DigiKey/2663S-36-ND
JP7(INL_2) Header, 2 position, male, 2mm 1 Norcomp/26633601RP5 DigiKey/2663S-36-ND
JP8(INL_1) Header, 2 position, male, 2mm 1 Norcomp/26633601RP6 DigiKey/2663S-36-ND
JP9 (USB PWR) | Header, 2 position, male, 2mm 1 Norcomp/26633601RP7 DigiKey/2663S-36-ND
JP10(MONO-) Header, 2 position, male, 2mm 1 Norcomp/26633601RP8 DigiKey/2663S-36-ND
JP5 (INR_2) Header, 3 position, male, 2mm 1 Norcomp/26633601RP10 DigiKey/2663S-36-ND
JP6 (INR_1) Header, 3 position, male, 2mm 1 Norcomp/26633601RP11 DigiKey/2663S-36-ND
JP3(I12C) Header, 4 position, male, 2mm 1 Norcomp/26633601RP2 DigiKey/2663S-36-ND
R1, R21 1206 DNP
R18 resistor chip, 100 kQ, 0.1W, 1% 603 1 Panasonic/ERJ-3EKF1003V DigiKey/P100KHCT-ND
R2, R3, R15, DNP 603 DNP
R16
R4, R8 Resistor, chip, 100 kQ, 1/16W, 5% 603 2 Panasonic/ERJ-3GEYJ104V DigiKey/P100KGCT-ND
R5 Resistor, chip, 1.5 kQ, 1/10W, 5% 603 1 Panasonic/ERJ-3GEYJ152V DigiKey/P1.5KGTR-NDT
R6, R7 Resistor, chip, 27.4 Q, 1/16W 1% 603 2 Panasonic/ERJ-3EKF27R4V DigiKey/P27.4HCT-ND
R9 Resistor, chip, 3.09 kQ, 1/16W 1% 603 1 Panasonic/ERJ-3EKF3091V DigiKey/P3.09KHCT-ND
R10 Resistor, chip, 2 kQ, 1/10W, 5% 603 1 Panasonic/ERJ-3GEYJ202V DigiKey/P2.0KGCT-ND
R11- R14 Resistor, chip, 1 kQ, 1/8W, 5% 805 4 Panasonic/ERJ-6GEYJ102V DigiKey/P1.0KACT-ND
R17 (VDDHP) Resistor, thick film, 0 Q, 1/8 W, 5% 805 1 Panasonic/ERJ-6GEYOR00V DigiKey/P0.0ATR-ND
R19 603 DNP
Y1 6MHz Crystal SMD, 32 pF cap loading 1 ECS/ECS-60-32-5PXDN-TR DigiKey/XC1259CT-ND
Jl USB Type B Slave Connector Thru-Hole USB-B Mill-Max/897-30-004-90-000000 DigiKey/ED90003-ND
J2,33 Header, 2 position, male, 2.54mm Sullins/PBC36SAAN DigiKey/S1011E-36-ND
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www.ti.com TPA2054D4EVM Parts List
Table 3. TPA2054D4EVM Parts List (continued)
Ref Description Size Qty | MFR/ Part No. Vendor / Part No.
J7-310 Phono jack, PC mount, switched Switchcraft/PJIRAN1X1U03 Newark/16C1860
J5, J6,J11-J14 | Banana Jack w/knurled Thumbnut (nickel plate) Emerson/111-2223-001 Digi-Key/J587
Ja Stereo headphone jack, 3.5mm STEREO- 1 Kycon/STX-3000 Mouser/806-STX-3000
SMALL
S1, S2 Switch, momentary, SMD, low profile 2 Panasonic/EVQ-PPBA25 DigiKey/P8086SCT-ND
Ul Audio amplifier subsystem CSP25 1 TI/TPA2054D4 YZK
u2 USB Streaming Controller QFP48-5 1 TI/TAS1020BPFB
u3 3.3V LDO Regulator with reset output SOIC8 1 TI/TPS77533DGN
U4 64K 2-Wire Serial EEPROM 12C 1 Microchip/24LC641/SN DigiKey/24LC64-1/SN-ND
us 1.8V LDO Regulator with reset output SOIC8 1 TI/TPS77518DGN
ué Bi-directional level translator DCU8 1 TI/TXS0102DCU
Q1 MOSFET N-CH 50V 220MA SOT-23 Fairchild/BSS138 Digikey/BSS138CT-ND
TP1(OUTL+), white stand off PAD 4
TP2(OUTL-),
TP3(OUTR-),
TP4(OUTR+)
TP5-TP8 white stand off PAD 4
TP9(HPVSS) white stand off PAD
TP10-TP14 white stand off PAD
(HPRIGHT),
TP15(HPLEFT),
TP18(DVDD)
TP19, black PAD 4
TP21,TP22,
TP25, TP26
(ground)
TP20(SCL), white PAD 4
TP23(SDA),
TP24 (HPVDD),
TP27(VREF)
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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 Tl 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 Tl 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.

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

Tl 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 [yww.fi.com/esH.

No license is granted under any patent right or other intellectual property right of Tl 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 Tl 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 -0.3 V to 0.6 V and the output voltage range of -0.3 V to VDD +0.3 .

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 Tl 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 Tl field representative.

During normal operation, some circuit components may have case temperatures greater than 85°C. The EVM is designed to operate
properly with certain components above 85°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 = 2007, Texas Instruments Incorporated
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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.

Tl 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 Tl deems necessary to support this warranty. Except where
mandated by government requirements, testing of all parameters of each product is not necessarily performed.

Tl 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 Tl intellectual property right relating to any combination, machine, or process in which Tl 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 Tl under the patents or other intellectual property of TI.

Reproduction of Tl information in Tl 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. Tl is not responsible or liable for such altered documentation. Information of third parties may be subject to additional
restrictions.

Resale of Tl products or services with statements different from or beyond the parameters stated by Tl 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. Tl is not
responsible or liable for any such statements.

Tl products are not authorized for use in safety-critical applications (such as life support) where a failure of the Tl 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 Tl products in such safety-critical applications, notwithstanding any applications-related information or support that may be
provided by TI. Further, Buyers must fully indemnify Tl and its representatives against any damages arising out of the use of Tl products in
such safety-critical applications.

Tl products are neither designed nor intended for use in military/aerospace applications or environments unless the Tl products are
specifically designated by Tl as military-grade or "enhanced plastic." Only products designated by Tl as military-grade meet military
specifications. Buyers acknowledge and agree that any such use of Tl products which Tl 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.

Tl products are neither designed nor intended for use in automotive applications or environments unless the specific Tl products are
designated by Tl 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 pmplifier.ti.com Audio [vww.1r.com/audid

Data Converters Automotive [vww Tr.com/automofiv
DLP® Products [vww .dIp.comn] Broadband [pww i.com/broadband
DSP Fspicom Digital Control [pww ir-com/digitalcontrol
Clocks and Timers [yww Ti.com/cloc Medical [pww Ti.com/medical
Interface [nferfacedico Military [pww ir-com/military
Logic [oaicTiconi Optical Networking [xww Ti.com/opficalnetwor
Power Mgmt powerfr.com Security vww Tr.com/securt
Microcontrollers nicrocontroller.fi.conj Telephony lvww.tr.com/telephony
RFID [wWwiiirfid-co Video & Imaging [pww i-com/vided

RF/IF and ZigBee® Solutions | {r.com/prl Wireless [vww fi.com/wirelesy
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KomnaHus ((3J'IeKTpO|_|J'|aCT» npeanaraeT 3akKn4vyeHmne onrocpoYHbIX OTHOLLIEHUN npu
NOoCTaBKaxX MMMNOPTHbIX 3NTEKTPOHHbIX KOMMOHEHTOB Ha B3aMMOBbLIFO4HbIX yCJ'IOBI/lFlX!

Hawwn npeumyuiectsa:

e OnepaTuBHbIE NOCTABKM LUMPOKOrO CMeKTpa 3NeKTPOHHbIX KOMMNOHEHTOB OTEYECTBEHHOIO U
MMMOPTHOrO NPON3BOACTBA HANPAMYO OT MPOM3BOAMTENEN U C KPYNMHENLLNX MUPOBbLIX
CKNaaos.;

MocTaBka 6onee 17-TM MUNIIMOHOB HAMMEHOBAHWUIN 3NEKTPOHHbLIX KOMMNOHEHTOB;

MocTaBka CNoXHbIX, AeULNTHBIX, MMOO CHATLIX C MPOM3BOACTBA NO3ULIUIA;

OnepaTtunBHbIE CPOKM NOCTABKM Nof 3aka3 (0T 5 pabounx gHewn);

OKcnpecc goctaska B Nnobyto Touky Poccuu;

TexHnyeckas nogaepkka npoekTa, NomMoLLlb B nogdope aHanoros, NocTaBka NPOTOTUMOB;

Cuctema MeHeXMeHTa KavyecTBa cepTuduumnposaHa no MexayHapogHomy ctaHgapTty 1ISO

9001;

o JlnueHausa ®CH Ha ocyulecTBneHne paboT ¢ NCNONb30BaHWEM CBEOEHUIN, COCTABAOLLINX
rocygapCTBEHHYIO TalHy;

o [locTaBka cneumnanmampoBaHHbIX KOMNoHeHToB (Xilinx, Altera, Analog Devices, Intersil,
Interpoint, Microsemi, Aeroflex, Peregrine, Syfer, Eurofarad, Texas Instrument, Miteq,
Cobham, E2V, MA-COM, Hittite, Mini-Circuits,General Dynamics v gp.);

MoMMMO 3TOro, O4HMM M3 HanpaBnNeHU koMnaHum «AnekTpollnacT» ABNseTca HanpaBneHne

«UcTouHmkn nutaHua». Mel npeanaraem Bam nomoub KoHCTpyKTOpCKOro otaena:

e [logGop onTuManeHOro peleHus, TexHn4eckoe 060CHOBaHME Npu BbIOOpPE KOMMOHEHTA;
Monbop aHanoros.;
KoHcynbTaumm no NpUMEHEHMIO KOMMOHEHTA;
MocTaBka 06pa3yoB M NPOTOTUMNOB;
TexHn4veckasn noaaepka npoekTa;
3awmTa OT CHATMSA KOMMOHEHTA C NPON3BOACTBA.

Kak c Hamu cBfizaTbCcA

TenedoH: 8 (812) 309 58 32 (MHOrokaHanbHbIN)
Pakc: 8 (812) 320-02-42

OnekTpoHHas nouTta: org@eplastl.ru

Aapec: 198099, r. Cankt-INeTepbypr, yn. KannHuHa,
Oom 2, kopnyc 4, nutepa A.
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