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This user's guide describes the hardware platform containing a sample TPIC7710 and the relevant
graphical user interface (GUI) software. The evaluation module (EVM) provides users with a quick and
trouble-free way to evaluate the functionality of TPIC7710. The EVM board also is capable of connecting
with a customer-supplied microprocessor board to evaluate the TPIC7710 at a higher system level.
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1 Kit Contents
» Evaluation hardware
* GUI software
* Texas Instruments General Equipment Resource (TI GER) USB interface module
* USB cable
2 EVM Features
» Computer control of all digital Inputs
* Real-time monitor of all reporting register addresses (fault flags, etc.)
» Watchdog clock and 5-V supply generated by TI GER Module
« Potentiometers to set voltage thresholds
« Direct connection to external motors through banana-jack connections
» Header for easy connection to customer-specific microprocessor.
Windows is a trademark of Microsoft Corporation.
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5.1

5.2

5.3

Equipment Needed for Product Evaluation

» Single-power supply capable of 14-V, 1-A operation.

» Computer with Windows™ XP and .net Framework 2.0 or later
e Screwdriver, slotted 1.2 mm

» DMM, oscilloscope

e Motor, microprocessor board (*customer supplied)

Introduction

The TPIC7710EVM provides a platform to demonstrate the functionality of the Electronic Park Brake ASIC
available from the Mixed Signal Automotive Group within Texas Instruments. The circuit board is laid out
in organized blocks that are analogous to the functional blocks within the product. This EVM is not a
complete reference design of an actual park brake system. However, it is capable of interfacing the ASIC
with a system, as well as stand-alone evaluation. The GUI software is organized similar to the EVM
hardware, such that similar product functionality is grouped within separate tabs. Functional control bits
are accessible using an editable grid view of all memory, as well as direct control via checkboxes. For a
compete description, see the schematic and software sections .

Initial EVM Setup

Installing GUI Software

Before the TPIC7710 can be evaluated, the GUI software must be available on a host computer. Place the
executable file in a convenient location (Desktop or c:\Texas Instruments EVM\) and double-click to run
the application.

NOTE: Some computer networks have strong virus filtering that may cause the GUI to be deleted
or replaced with a warning text file. If this happens, then it may be necessary to rename the
extension part of the program to successfully pass through the network. For example,
EVM_GUI_program.exe can be changed to EVM_GUI_program.rename. Once the file is on
the host computer, the file name must be renamed to include .exe. Some networks may also
require that executables be compressed (in a ZIP file) to be transferred.

Installing USB Resources for TI GER Communication Module

This EVM requires a separate interface module to allow the GUI program to communicate with the EVM
hardware. The Texas Instruments General Equipment Resource (Tl GER) is included in the EVM kit for
this purpose. Connect the Tl GER to the computer using the supplied USB cable to be detected by the
Windows operating system. Once this is done, Windows identifies it as an HID device and it is
immediately ready for use. The TI GER does not require the installation of any additional USB drivers.

Preparing the EVM Hardware
To complete the EVM setup, the EVM hardware (TPIC7710 PCB and Tl GER) must be connected.

WARNING

This EVM contains components that are sensitive to electrostatic
discharge (ESD). Use proper laboratory techniques and equipment
to minimize the chance of an ESD or EOS event.

Power must be supplied to the TPIC7710 for basic operation. When connecting the supply be sure to
connect the power supply’s case ground with the negative terminal. All future reference to this case
ground + negative terminal is referred to as GND. After this is done, the negative terminal must be
connected to the EVM to provide a ground before power is applied.
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The TI GER must be connected to the EVM board face up. The reset button on the TI GER and the
TPIC7710 IC must both face in the same direction. A recommended connection procedure is follows.
Connection Procedure for the TPIC7710:

» Connect all power supply grounds to the AGND and PGND (KL31) banana jacks.

e Connect the Tl GER to the computer using the supplied USB cable; then connect the Tl GER to the
EVM 30-pin header.

» Set the voltage and compliance current on the power supplies.
— VBATT (KL30) must be set to a nominal voltage of 13.8 V. Compliance current must be 200 mA —
500 mA. This provides power to the TPIC7710

— VMOT (KL30) must be set to a nominal voltage of 13.8 V. Compliance must be set appropriately to
drive the dc motor. The EVM is designed to handle a maximum of 20 A. This provides power to the
FET1/2/3 and motor drive relays.

» Plug in the positive terminal of the power supply to the appropriate banana jacks; then enable the
power supply outputs.

Note: Use a high-quality supply to provide power to this EVM. The power supply must be able to
source current fast enough to prevent a voltage dip at the EVM terminals. When the motor is started, it
draws very large amounts of current for 10's or 100's of milliseconds; some power supplies can react
faster than others.

Finally, open the GUI software. If the setup is correct, "DISCONNECT FROM TIGER" is displayed at the
top of the window indicating the TI GER has been detected and enumerated. Connection to the TPIC7710
can be verified by the Report Flag Grid, at the bottom of the GUI, changing cell colors to display the report
register contents (blue is O; red is 1).

Understanding the EVM Hardware

The TPIC7710 has well-defined functional blocks. The EVM hardware is also organized into analogous
functional blocks for easy reference. See the schematics and layout section at the end of this document
for circuitry details. The following functional blocks are accessible on the EVM hardware, depicted in
Figure 1 and described in the following schematic pages.
1. TPIC7710 pinout
2. Circuits pertaining to the power distribution

(a) Battery voltage for TPIC7710

(b) Battery voltage for drivers and motors

(c) Internal regulation of V5 and V5A supplies (5 volts)

(d) VADC

(e) Charge Pump

(f) External 5-V supply (5V_EXT) for collateral circuitry

Circuits pertaining to the driver pins (OUTP1/2/3 and OUTN1/2
Circuits pertaining to the FET pins (FET1/2/3)

Circuits pertaining to the current measurement functionality
Circuits pertaining to the comparator functionality

Circuits pertaining to the relay functionality

Circuits pertaining to the motor interface

Circuits pertaining to the external connection of a microprocessor
10 Circuits pertaining to the connection to the TI GER module

11. Circuits pertaining to the WDT clock signal generation

12. Circuits pertaining to the floating ground for all LED indicators

© o NGO A~®
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Figure 1. TPIC7710EVM Board

Headers, Test Points, and Banana Jacks

Headers

This EVM has two sets of horizontally mounted headers. The P6 header connects the TI| GER module to
the EVM printed-circuit board (PCB) for computer control using the supplied GUI. The TI GER must be
connected with its RESET switch facing up.

The P5 header is a 2x40 pin, 100-mil female header. It is intended to provide all the connections that a
customer-supplied microprocessor needs to more holistically evaluate the TPIC7710 as a system.
Customers may design a small PCB with their system's microprocessor for this purpose. If this option is
used, do not connect the TI GER module to the P6 header.

WARNING

If a customer-supplied external microprocessor is connected to the
EVM (P6), do not simultaneously connect the TI GER module (P5).
This may cause signal contention and may damage the Tl GER
module.

Test Points

Some terminals of the TPIC7710 are accessible by connection to a wire-loop test point. These connection
points are intended for low-current source/sink or signal monitoring/driving. Many of these test points are
connected in parallel with TI GER 1/Os; for this reason, care must be taken not to overdrive any voltage
that is output from the Tl GER.

Banana Jacks

The TPIC7710 EVM has ten banana jacks. These jacks provide a convenient way to connect EVM
circuitry to devices that may require high current. Four Jack are for general power supply connection, two
jacks are for connection to the OUTN1/2 pins, and the remaining four jacks provide connection to a
customer-supplied motor.

The V-BAT and AGND jacks supply power to the TPIC7218 as well as some of the attendant circuitry. The
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V-MOT and PGND jacks provide power to the motor and FETs (FET1, FET2, and FET3). Power is
supplied and distributed separately on the EVM to prevent any noise, flyback voltage, or voltage droop
due to motor start/stop events from disrupting power to the TPIC7710. AGND and PGND exist on
separate planes within the PCB; however, they can be connected together at two locations: the jumper
AGND-PGND, and through a ferrite bead, L1.

The motor jacks: RD1_P, RD2_P, RD3_P, and RD4_P provide a high-current connections to the motor
drive relays. Each banana jack directly connects to the pole of a SPDT relay. RD1_P and RD2_P work as
a pair for motor #1, and RD3_P and RD4_P work as a pair for motor #2.

Finally, the OUTN1 and OUTN2 jacks provide connection to the TPIC7710 medium-current, low-side
drivers.

7.4 Jumpers
The EVM has 11 jumpers that provide a simple way to reconfigure resources for some of the TPIC7710
functionality. See the Table 1 for jumper descriptions.
Table 1. Jumper Description
Jumper Jumper Name Description
Annotation
JP1 AGND-PGND Short AGND and PGND
JP2 5V_EXT : 5V 1:2  5V_EXT -5V TIGER
TIGER 2:3  5V_EXT —5V_EXT TEST POINT
JP3 JP3 Link V12 to TIGER PWR-DWN pin
JP4 CLK-OUT :: WDT |1:2 WDT - Tl GER clock signal
2:3  WDT - WDT Test Point (externally supplied watchdog signal)
JP5 V5 Short to couple PWMI to V5
JP6 PWMI_EXT Short to couple PWMI to PWMI_EXT test point
JP7 PWMI_uP Short to couple PWMI to J6
JP8 AGND Short to couple PWMI to AGND
JP9 PWMI_TIG Short to couple PWMI to TI GER
JP10 FET1TC Short to couple FET1 to motor for Test Current
JP11 FET2 TC Short to couple FET2 to motor for Test Current
JP12 FET3 LED Short to connect FET3 to LED ground
JP13 LED-GND Short to connect all LED cathodes to the floating LED ground
7.5 Watchdog (WDT) Sighal Generation
The TPIC7710 requires a steady clock signal at the WDT pin for full operation. The Tl GER card is
capable of generating frequencies down to 1 kHz, but this is not low enough to satisfy the watchdog
requirements for the TPIC7710. To mitigate this problem, the EVM has a clock divider circuit built in which
has a fixed-frequency divider value of 500. The WDT pin can also be driven from the WDT external test
point.
7.6 LED Ground
The TPIC7710 has a normal operating voltage of 13.8 V and is variable over a very wide range of
voltages. LEDs require a fixed current to illuminate which get power from the V-BATT supply. In order to
keep the current through the LEDs stable with different V-BATT voltages, a circuit has been designed to
track the V-BATT supply and provide the LED cathodes (and series resistance) with a voltage equal to
V-BATT — 5. Therefore, high voltages on V-BATT do not affect the indicator LEDs .
SLDUO03-February 2010 TPIC7710EVM Evaluation Module 5

Submit Documentation Feedback

© 2010, Texas Instruments Incorporated


http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SLDU003

Understanding the GUI Software

i3 TEXAS
INSTRUMENTS

www.ti.com

WARNING

The LED ground circuit has been designed to accommodate a wide
range of supply voltages; however,
operated at any voltage above its absolute maximum rating. Doing
so may cause damage to the LED ground circuit.

The LED ground circuit is also sensitive to a particular condition
where the V-BATT banana jack and the V-MOT banana jack are at
different voltages. A self-resettable fuse has been placed in series
with the LED ground path to prevent a large current from damaging
the pass transistor.

the TPIC7710 must not be

7.7 Power Supply Link to TI

GER PWR-DWN Pin

This EVM is also equipped to monitor the supply voltage on the TPIC7710 for the purpose of disabling the
Tl GER 1/Os on supply power down. The Tl GER supplies voltage/signals to the digital inputs of the
TPIC7710; if the laboratory bench power supply is switched off, then it is possible that the TPIC7710 still
has voltage on some pins. This condition may violate the absolute maximum ratings of the part, and can
also parasitically power the part. To prevent this from occurring, the TI GER monitors V12 and disables all
I/Os whenever V12 is less than 4 V. The Tl GER's PWR-DWN /O is capable of withstanding voltages up

to 55 V.

Understanding the GUI Software

This EVM kit contains a GUI program necessary to control the TI GER, which in turn controls the
TPIC7710. The software is designed to provide users with an uncomplicated platform to interface and
evaluate the device (see Figure 2).
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Figure 2. TPIC7710 Graphical User Interface
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8.1 Standard Convenient Tools

For convenience, several useful tools are available at the top of the GUI.

EASE CONVERTER

°
FF

mnnimnmin

JUMPER = 5% [ ]
DT =050
DhhA2 =043 %

1]

DISCONNECT L4
USE HARDYWARE

RESETTHIS
APPLICATION

ERRORS

uuu

Base Converter — Type a hexadecimal, decimal, or binary number in the respective
text box, then press ENTER to calculate the other two numerical values.

Notepad (icon) — Click to open an empty Notepad window.

Calculator (icon) — Click to open Windows Calculator.

Question (icon) — Click to open a help window containing information about this
GUL.

Green Tl GER (icon) — Click to open a window that directly controls all TI GER
functions and 1/0.

TIME — System time

MANUAL, DUT UNPOWERED, DUT POWERED - Indicates the state of the device

power supply.

e DUT UNPOWERED occurs when the TI GER detects that device power supply
is turned off. In this state, the TI GER 1/Os revert to a 0 V or high impedance.

e DUT POWERED occurs when the TI GER detects the device power supply is
turned on. In this state, the TI GER I/Os are in the normal operating state.

e MANUAL occurs when the auto-power-down feature is disabled. This can be
set by unchecking the Power-down Tl GER with the chip power supply
automatically checkbox.

Checkbox list box — This scrollable box contains switches which enable or disable

GUI features and control the device.

DISCONNECT/CONNECT USB HARDWARE button — Indicates the state of the
USB connection to TI GER. The Tl GER can be manually connected or
disconnected from the USB bus. If the TI GER is not found on the USB bus, then
the button is always in the CONNECT TO USB HARDWARE state.

RESET THIS APPLICATION button — Click this button to reset the GUI and the TI
GER to the EVM/GUI's initial state. This may not reset all of the TPIC7710's
functionality.

ERRORS button — This button indicates if any user, GUI, or EVM errors occur. An

error changes the button's color to red. Click on the button to view and clear any
errors.

8.2 TPIC7710 GUI Specific Tools and Features
This GUI also contains TPIC7710 specific tools and features. The descriptions of these specialized

functions follow.

Report flags are displayed in a grid at the bottom of the GUI window. All bits in the
report flag registers are displayed in individual cells. The color of the cell changes
to indicate if the bitis a "1" or a "0". A 0 is depicted as light blue and a 1 is depicted
as light red.

SLDUO003-February 2010
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e An informational array (with white cells) lists the command bit names. This array is

for informational purpose only, and does not serve any other function. To actually
read or write data to the command registers, the address/data entry grid (on the
left) must be used. It is important to note that the address/data entry grid contains
all 8 bits of a SPI packet. Bit-0 is the parity bit; the GUI automatically calculates this
bit regardless of the data entered in the grid.

o o o o ] o 0

OVER TEMP DETH, OWVERTEMP DET#,, VEACONTROL WADC CONTR,, SETKEEPALNVE Pl LIKE RESA,

RO+ CONT RO CONT RDZ CONT RO CONT DUTHZCOKRT DOUTH1 CONT EEPROM CRE
FET3 CONT FET2 CONT FET1 CONT w125 CONT QUTFES CONT OUTF2 CONT QUTE1 CONT
COMPTESTMODE  COMP STAT TEST — — — -

The checkbox list box contains several TPIC7710 switches. The description of
switch functionality follows.

1 REAL THAE DISPLAY OF BOTOR CURRENT Y
*| REAL TIME MONITOR OF REFORT FLAG

l_.- - - -

EWGFLE RELAY TOGGLE e

e REAL TIME DISPLAY OF MOTOR CURRENT - Check this box for continuous
monitor and display of the each motor’s current as it is measured across the
sense resistors.

e REAL TIME MONITOR OF REPORT FLAGS - Check this box to repeatedly
read all report flag registers (over SPI) and update the cell color in the report
flag grid.

e DISREGARD COMMUNICATION ERRORS — Check this box to prevent any
SPI errors from opening a notification message box and/or cause the ERRORS
button to display an error condition. A SPI error condition is displayed
whenever a parity error or nonmatching mirror bytes occur.

e ENABLE RELAY TOGGLE — Check this box to disable normal GUl/device
function for the purpose of entering a relay energized/de-energized (toggle)
loop.

The TPIC7710 features "keep-alive" functionality. In order to keep the TPIC7710

out of a sleep state, a specific repetitive SPI transfer must occur. This keep-alive

SPI transfer must reoccur in a particular amount of time to keep the device

alive/awake. Users can enable/disable this signal, as well as control the time

between keep-alive SPI transfers.

The TPIC7710 requires a watchdog clock signal at the WDT pin. Users can
enable/disable this signal, as well as control the frequency of operation.

NOTE:

It is possible (and expected) that a USB/TI GER error can occur. These events are

infrequent. If this happens during an SPI transfer, then an error is reported in the ERRORS
window. This error is real (indicating a parity or mismatch mirror byte) and is properly
reported by the TPIC7710.

8.3 Grid Interface to Device Address and Data Space

This EVM features an address and data grid allowing convenient reads/writes to and from device data
space. Users can read or write any number of addresses by selecting or modifying cell contents, then
clicking one of the grid control buttons shown in Figure 4.

TPIC7710EVM Evaluation Module
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Figure 4. Grid Control Buttons

EVM software can contain more than one grid structure; however, all grids are controlled by the same
control buttons. The GUI keeps track of the user's last selected or modified grid; it is this grid that is
operated on when a grid control button is clicked. Following a grid operation, all cells contained within
flash a particular and unique color to verify that the user's requested operation occurred on the intended
grid. The color of the grid control button’s text changes to the color flashed on the grid that was actually
operated on. See Figure 5.

REFORT REG b7 BE b5 b4 b3 B2 b1 BD

v o CEICHCHCRCRCRCHCECE
1 S o O O N O Y
= XN CEI N N O N DN
RN O N 0
< SN N O R O
ZERD GRO | [ pESELECT GRD READ SELECTED | [ wWRITE SELECTED
SANE AL RECALL GAIL REAL ALL WRITE AL

Figure 5. Grid and Button Flash Color

The READ SELECTED and READ ALL buttons initiate a read of the device data. Select one
row/addresses by clicking on its left-most cell, or to select more than one row/address click on the
left-most cell while holding the control key. This not only selects the address/row to read, but also selects
the grid to be operated on when the READ SELECTED button is clicked. To read all rows/addresses, click
on any left-most cell of the desired grid (to select the grid of interest), then click the READ ALL button.
Returned data is displayed in the second column as a hexadecimal value and in the remaining bit cells as
a binary number.

The WRITE SELECTED and WRITE ALL buttons initiate a write of the grid data to the device. Modify the
data in the appropriate rows/addresses (the row changes to yellow or blue color); then click the WRITE
SELECTED button. This not only modifies the data to write, but also selects the grid to be operated on
when the WRITE SELECTED button is clicked. Data can be modified by directly entering a hexadecimal
value in the second column, or by clicking the appropriate bits in the bit cells. Clicking a bit cell toggles the
value from 1 to 0 or O to 1. All rows with modified data are written when the WRITE SELECTED button is
clicked. To write all rows/addresses, click on any left-most cell of the desired grid (to select the grid of
interest); then click the WRITE ALL button. This is especially useful to quickly populate all data at one
time.

The SAVE GRID and RECALL GRID buttons provide a convenient way to store and recall grid contents to
and from a text file. As with reads and writes, the grid of interest must be selected by clicking on any cell
in the left-most column. Whenever a RECALL GRID command populates file data into the grid of interest,
the user must click WRITE ALL (or select particular rows/addresses) to actually transfer the data into the
device.
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8.4

10

The remaining grid control buttons, ZERO GRID and DESELECT GRID, are used to force all data cells to
zero and unhighlight any selected rows/addresses. Clicking ZERO GRID does not change the device data;
it only changes the data displayed in the grid. If the user also wants to write zeros to the device, then
WRITE ALL must also be clicked.

TPIC7710 Functions in Tabs
MAIN | wWDT, KEEP LIVE, & WaKE-UP | MOTORS & CURRENT | FETx, OUTMx, OUTPx RESETS [RST.RESI) | W5&, %125 CONTROL | Pl [LaMP DRIVERS) | TOOLS

Figure 6. Organization of TPIC7710 GUI Controls

All GUI controls are organized by device function in separate tabs. Each tab contains a small number of
controls pertaining to a particular functional block within the TPIC7710. The MAIN tab contains the
address/data registers which directly interface TPIC7710 registers with the data displayed in the
appropriate grid. For convenience, all functions of the TPIC7710 also can controlled by manipulating GUI
graphical controls, which are broken out into separate tabs. Figure 6 depicts the tab organization, and the
description of each tab is follows.

 WODT, KEEP ALIVE, & WAKE-UP — Contain controls for so-named device pins and bits
* MOTORS & CURRENT - Contain controls pertaining to motor drive

— If motors are connected to the EVM, they can be controlled here.

— Motor current can be (approximately) measured and displayed.

— A Test Current feature also is included. To use this function, the FET1_TC and FET2_TC jumpers
must be placed on the hardware. This feature connects FET1/2 to the motor circuitry through a
28-Q resistance. In this mode, FET1/2 must not be controlled by any other tab to prevent resistors
from overheating due to long FET on-times. The test current feature pulses the FET1/2 an
adjustable amount of time which is small enough to prevent resistor overheating.

WARNING

If FET1 and/or FET2 are connected to the motor circuitry using
the FET1_TC and FET2_TC jumpers, they must only be activated
for a short time (10's — 100’'s of milliseconds). The resistor
power rating is sized for pulsed-mode operation only. A
sustained dc current may damage the resistors.

— Continuous monitor of motor current can be enabled/disabled using the REAL TIME DISPLAY OF
MOTOR CURRENT checkbox as previously described.

 FETx, OUTNx, OUTPx — Enable/Disable TPIC7710 internal and external drivers.
* RESETS (RST, RESI) — Control the TPIC7710’s reset functionality.

* V5A, V12S CONTROL - Control bits and pins for V5A and V12S functionality.

*  PWMI (LAMP DRIVERS) — Control PWMI bit and pin functionality.

» TOOLS - Contains a feature to continuously toggle relays. Pulse time can be modified by editing the
time textboxes. As previously described, the ENABLE RELAY TOGGLE checkbox must be checked.

Schematics and PCB Artwork

The schematics and layered views of the printed-circuit board for the TPIC7710EVM appear on the
following pages.

Related Documentation From Texas Instruments

To obtain a copy of any Tl documents, call the Texas Instruments Literature Response Center at (800)
477-8924 or the Product Information Center (PIC) at (972) 644-5580. Updated documents also can be
obtained through the TI Web site at http://www.ti.com.
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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 Tl application engineer or visit www.ti.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 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 xxx V and the output voltage range of 0 Vto 14 V .

Exceeding the specified input range may cause unexpected operation and/or irreversible damage to the EVM. If there are
guestions 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 145° C. The EVM is designed to
operate properly with certain components above 145° 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.

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 Tl 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 Tl 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 TI for that product or service voids all
express and any implied warranties for the associated Tl 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 TI products are
specifically designated by Tl 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 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

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

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

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

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

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

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

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

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

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

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

RFID www.ti-rfid.com Wireless www.ti.com/wireless-apps

RF/IF and ZigBee® Solutions  www.ti.com/Iprf
TI E2E Community Home Page e2e.ti.com

Mailing Address: Texas Instruments, Post Office Box 655303, Dallas, Texas 75265
Copyright © 2011, Texas Instruments Incorporated
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	R43-1
	U1-37

	B2CG
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	B2CI
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	B2CO
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	B5A
	Q1-1
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	C27-1
	U1-13
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	C15-1
	U1-62
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	P5-12
	P6-5
	R15-1
	T10-1
	U1-26

	CTH1
	R22-2
	T27-1
	U1-48

	CTH2
	R28-2
	T28-1
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	OUTN1
	P7-1
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	JP6-2
	JP7-2
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	JP9-2
	R15-7
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	JP9-1
	P6-24

	PWMI_UP
	JP7-1
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	JP3-1
	P6-22
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	R3-1
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	P5-28
	Q2-3
	R6-2
	R7-2
	T8-1
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	S1-4
	S1-7
	S1-9
	S2-2
	S2-4
	S2-7
	S2-9
	TP1-1

	V12S
	D5-2
	TP4-1
	U1-61

	V-BATT (KL30)
	D1-2
	P4-1

	V_3.3_WORLD
	P6-23

	V_5.0_WORLD
	JP2-1
	P6-19

	V_DVM_3
	P6-29
	T15-1

	VADC
	C3-1
	P5-36
	TP2-1
	U1-44

	VCREF
	R38-1
	R44-1
	T36-1
	U1-40

	VI3
	C4-1
	T6-1
	U1-7

	VI5
	C5-1
	T5-1
	U1-8

	VRE
	R53-1
	R56-2
	TP9-1
	U1-12

	WDT
	JP4-2
	P5-24
	U1-21
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	Nets
	5V_EXT
	C26-1
	D10-2
	D11-2
	D16-2
	D17-2
	D18-2
	D19-2
	D20-2
	D21-2
	D22-2
	JP2-2
	R15-2
	R15-4
	R15-6
	R15-8
	R51-2
	R54-2
	R75-1
	U2-13
	U2-14
	U2-17
	U2-20
	U2-22
	U2-24
	U3-5

	5V_EXTIN
	JP2-3
	P5-5
	T9-1

	AGND
	C3-2
	C4-2
	C5-2
	C6-2
	C9-2
	C10-2
	C11-2
	C12-2
	C13-2
	C14-2
	C15-2
	C26-2
	C27-2
	JP1-2
	JP8-1
	L1-1
	P2-1
	P5-1
	P5-3
	P5-7
	P5-8
	P5-10
	P5-34
	P5-35
	P6-2
	P6-4
	P6-6
	P6-8
	Q3-1
	Q3-4
	R2-1
	R4-1
	R5-1
	R7-1
	R8-2
	R9-2
	R13-2
	R13-4
	R13-6
	R13-8
	R14-2
	R14-4
	R14-6
	R14-8
	R16-1
	R17-1
	R18-1
	R23-2
	R29-2
	R50-1
	R51-1
	R54-1
	T1-1
	T2-1
	T3-1
	T4-1
	T14-1
	U1-0
	U1-9
	U1-36
	U1-46
	U2-2
	U2-3
	U2-4
	U2-5
	U2-6
	U2-7
	U2-8
	U2-9
	U2-10
	U2-11
	U2-12
	U2-15
	U2-16
	U2-18
	U2-19
	U2-21
	U3-3

	B1CI
	C20-1
	C21-1
	R38-2
	R39-1
	U1-38

	B1CO
	R41-2
	R43-1
	U1-37

	B2CG
	C24-2
	R48-1
	R49-2
	U1-41

	B2CI
	C23-1
	C24-1
	R44-2
	R45-1
	U1-42

	B2CO
	R47-2
	R49-1
	U1-43

	B5A
	Q1-1
	R1-1
	U1-15

	BICG
	C21-2
	R42-1
	R43-2
	U1-39

	C1I
	P5-32
	R52-2
	T45-1
	U1-31

	C1O
	P5-30
	Q3-5
	T46-1
	U1-32

	C2I
	P5-40
	R55-2
	T47-1
	U1-33

	C2O
	P5-39
	Q3-2
	T48-1
	U1-34

	CLK-IN
	P5-9
	P6-21
	T40-1
	U2-1

	CLK-OUT
	JP4-1
	T39-1
	U3-1
	U3-4

	CLK_DIV-OUT
	T41-1
	U2-23
	U3-2

	COS
	C27-1
	U1-13

	CPC
	C15-1
	U1-62

	CS
	P5-12
	P6-5
	R15-1
	T10-1
	U1-26

	CTH1
	R22-2
	T27-1
	U1-48

	CTH2
	R28-2
	T28-1
	U1-47

	DAC_OUT
	P6-30

	EB0
	P5-20
	P6-16
	R14-3
	T19-1
	U1-17

	EB1
	P5-18
	P6-13
	R14-5
	T18-1
	U1-11

	EB2
	P5-15
	P6-14
	R14-7
	T17-1
	U1-10

	ERD1
	P5-19
	P6-15
	R13-3
	T31-1
	U1-18

	ERD2
	P5-26
	P6-20
	R13-1
	T32-1
	U1-45

	FET1
	C28-1
	R59-2
	U1-52

	FET1_OUT
	C28-2
	D23-2
	D25-2
	JP10-1
	Q4-3
	R60-1
	R61-2
	T49-1

	FET2
	C29-1
	R62-2
	U1-53

	FET2_OUT
	C29-2
	D24-2
	D26-2
	JP11-1
	Q5-3
	R63-1
	R64-2
	T50-1

	FET3
	C30-1
	R71-2
	U1-54

	FET3_OUT
	C30-2
	D28-2
	JP12-2
	Q6-3
	R72-2
	T53-1

	G5
	Q2-1
	U1-29

	GATE_1
	C31-1
	P5-27
	P6-9
	Q9-1
	R77-2

	GATE_2
	C32-1
	P5-33
	P6-10
	Q10-1
	R78-2

	I-SNS #1
	Q9-3
	R39-2
	R40-1
	R81-1
	TP5-1

	I-SNS #1_OUT
	C22-1
	P5-37
	P6-25
	R41-1
	T35-1

	I-SNS #2
	Q10-3
	R45-2
	R46-1
	R82-1
	TP7-1

	I-SNS #2_OUT
	C25-1
	P5-38
	P6-27
	R47-1
	T37-1

	IO-B
	P6-28

	LED GND
	JP13-2
	R10-2
	R11-2
	R12-2
	R19-2
	R20-2
	R21-2
	R30-2
	R31-2
	R32-2
	R33-2
	R67-2
	R68-2
	R70-2
	R73-2
	TP10-1

	MISO
	P5-14
	P6-1
	T13-1
	U1-25

	MOSI
	P5-11
	P6-7
	R15-3
	T12-1
	U1-27

	MOT1_NC
	Q9-2
	R79-1
	S1-3
	S1-8

	MOT2_NC
	Q10-2
	R80-1
	S2-3
	S2-8

	NetD2_1
	D2-1
	R8-1

	NetD3_1
	D3-1
	R9-1

	NetD4_1
	D4-1
	R10-1

	NetD5_1
	D5-1
	R11-1

	NetD6_1
	D6-1
	R12-1

	NetD7_1
	D7-1
	R19-1

	NetD8_1
	D8-1
	R20-1

	NetD9_1
	D9-1
	R21-1

	NetD10_1
	D10-1
	R26-1

	NetD11_1
	D11-1
	R27-1

	NetD12_1
	D12-1
	R30-1

	NetD13_1
	D13-1
	R31-1

	NetD14_1
	D14-1
	R32-1

	NetD15_1
	D15-1
	R33-1

	NetD16_1
	D16-1
	R34-1

	NetD17_1
	D17-1
	R35-1

	NetD18_1
	D18-1
	R36-1

	NetD19_1
	D19-1
	R37-1

	NetD20_1
	D20-1
	R56-1

	NetD21_1
	D21-1
	R57-1

	NetD22_1
	D22-1
	R58-1

	NetD23_1
	D23-1
	Q4-1
	R59-1
	R61-1

	NetD24_1
	D24-1
	Q5-1
	R62-1
	R64-1

	NetD25_1
	D25-1
	R67-1

	NetD26_1
	D26-1
	R68-1

	NetD27_1
	D27-1
	R70-1

	NetD27_2
	D27-2
	JP12-1

	NetD28_1
	D28-1
	Q6-1
	R71-1
	R72-1

	NetD29_1
	D29-1
	R73-1

	NetD30_2
	D30-2
	R74-1

	NetF1_1
	F1-1
	Q7-3

	NetF1_2
	F1-2
	JP13-1

	NetJP4_3
	JP4-3
	T43-1

	NetJP6_1
	JP6-1
	T44-1

	NetQ3_3
	Q3-3
	R57-2

	NetQ3_6
	Q3-6
	R58-2

	NetQ6_2
	Q6-2
	R66-1
	R69-1

	NetQ7_1
	Q7-1
	Q8-3
	Q8-4
	R74-2

	NetQ8_1
	Q8-1
	Q8-2
	Q8-6
	Q8-8
	R75-2
	R76-1

	NetR22_1
	R22-1
	R23-1
	R23-3

	NetR28_1
	R28-1
	R29-1
	R29-3

	NetR51_3
	R51-3
	R52-1

	NetR54_3
	R54-3
	R55-1

	OCPH
	R65-2
	T51-1
	U1-56

	OCPL
	R69-2
	T52-1
	U1-55

	OUTN1
	P7-1
	R25-1
	R26-2
	U1-49

	OUTN2
	P8-1
	R24-1
	R27-2
	U1-51

	OUTP1
	D7-2
	R16-2
	T26-1
	U1-59

	OUTP2
	D8-2
	R17-2
	T25-1
	U1-58

	OUTP3
	D9-2
	R18-2
	T24-1
	U1-57

	PGND
	C1-2
	C2-2
	C7-2
	C8-2
	C16-2
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