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ADS855xEVM

This users guide describes the characteristics, operation, and use of the ADS855XEVM 16/14/12-bit
parallel analog to digital converter Evaluation Board. A complete circuit description as well as schematic
diagram and bill of materials is included.
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EVM Overview

Features

* Full-featured Evaluation Board for the ADS8556/ADS8557 or ADS8558 16/14/12-Bit, 6-Channel
Simultaneous Sampling Analog to Digital Converters

* Analog inputs can be configured for direct application to the ADC or applied through buffer circuits
e On board external reference option
e Supports Serial or High-Speed Parallel Interface Modes

Introduction

The ADS855XEVM is an evaluation board for the ADS8556, ADS8557 and ADS8558 family of high
precision analog to digital converters. The ADS8556 is featured throughout this Users Guide, but the
ADS8557 or the ADS8558 device may be installed on the evaluation board. All EVM functions are
identical regardless of the installed device.

The ADS8556 is a high speed, low power, six channel 16-bit A/D converter that operates from
independent tHVDD (£5V to +15V), +5V AvVdd and DVdd supplies. The digital output is delivered through
a built in buffer circuit that can be powered from DVdd or separate 2.7-5.25V (BVdd) sources. This allows
for flexibility when designing within mixed voltage environments.

The six sample and hold circuits are divided into three pairs (A, B and C). Each pair of channels has a
hold signal (CONVST_A, CONVST_B, and CONVST_C) which, when strobed together, allows
simultaneous sampling on all 6 analog inputs. The part accepts bipolar analog input voltages in the range
of up to £12V.

Conversion time for the ADS8556 is 1.19us maximum when operated in hardware mode. Throughput is up
to 670kSPS when operated in the parallel interface mode or 470kSPS when operated in serial interface
mode. To achieve the maximum throughput of 800kSPS (530kSPS serial), the EVM allows the user to
apply an external conversion clock and reference.

Analog Interface

The analog circuit of the board is divided in four parts. The first part is the analog input buffer or front-end
circuit of the A/D converter. Its function is to provide optional gain and impedance matching of the input
signal. The analog power supplies for both the high voltage rails on the ADC and the input buffer is part
two. The final parts of the analog input include the basic analog functions of the ADS8556 and the optional
external reference circuit. Each of these is described below.

Analog Inputs

The analog input to the ADS855XEVM board is comprised of three independent THS4032 operational
amplifiers. The THS4032's are powered from a user provided (up to) £15V analog supply. The amplifiers
are arranged as non-inverting unity gain buffers by default. The input circuit for CHA is shown in Figure 1
and is typical of all six input channels. JPx can be used to bypass the input buffer circuit.
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Figure 1. ADS855XxEVM Schematic — Typical Analog Input Section

Analog Supplies — Input Buffers and ADS8556 HV Supplies

The ADS855XEVM Board is configured at the factory for £12V analog operation. The EVM can tolerate
maximum power supplies of +15VDC. Care must be taken to ensure the user supplied £15VDC limit is not
exceeded, or potential damage to the op-amps and the device under test circuits can occur. The user
supplied voltage is filtered and applied to the HVDD and HVSS pins of the ADS8556. The +HV voltages
are to be applied to J3 pins 1 (HVDD) and 2 (HVSS) referenced to pin 5 (AGND).

Analog +5V Supply

The ADS8556EVM Board requires an independent +5V supply to power the analog portion of the device
under test, the external reference and the external reference buffer. This voltage is applied to J3 pin 3 and
is denoted as AVdd. This supply can be monitored at TP3.

Internal and Reference Voltages

The ADS8556 has an internal programmable 2.5 to 3.0V reference source, which is enabled through the
REFen pin (in hardware mode) or bit C18 in the configuration register (in software mode).

If an external reference is desired, the internal reference must first be disabled. The ADS855xEVM
provides a 2.5V reference source via U11. To use the REF5025 reference, a shunt jumper must be placed
on JP12. Test points 10 and 11 are provided to allow the user to monitor the reference voltage (internal or
external) and may also be used to connect a user provided reference voltage in the range of 0.5 to
3.025V.
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Figure 2. ADS855XEVM External Reference Circuit

2 Digital Interface

The ADS8556 EVM is designed for easy interfacing with the 5-6K Interface Board for use with the C5000
and C6000 series DSK platforms from Texas Instruments. The ADS855XEVM features common 0.1 inch
male (top side) and female (bottom side) connectors to all analog inputs and digital control functions
making it easy to use with common ribbon cables and laboratory prototyping equipment. The details of the
digital portion of the EVM are broken into the following sections which cover the power supply
requirements and the interface/control requirements.

2.1 Digital Power — Buffer I/O Supply

The Buffer I/O Supply of the ADS8556 is to be powered from an external source via J3. Connector J3 has
a +3.3V and +5V digital supply defined on pins 9 and 10 (respective) as per the Tl Modular EVM Design
Guideline (TI Document SLAA185, see Table 3). Jumper JP4 on the EVM allows the user to select the
default +5V or +3.3V for the device BVDD source. This voltage is also applied to the remaining digital
circuitry on the EVM.
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Figure 3. BVDD Voltage Selection

2.2 Control Signals
There are a variety of control lines associated with the ADS855xEVM that are user accessible through
connectors J1, J4 and J5. The operating mode of the device determines which connectors are used to
control the converter operation, the conversion timing and then to obtain the digital results. Switch SW1
configures the basic operation of the device under test.
L pe—
BYTE — WORD mmm [ 1 ==
RANGE 2x - 4x mmm [ 1] =
SFT — HDW mmm [ 5] ==
SER — PAR mm [ 1 ==m
REFBUF ENA: 1 - Ommm [ ] =em
Dasiy Chain ENA: | = O [ ] ===
SERA Enable: | - Omm [ ] ==m
SERB Enable: 1| — Ommm [ ==
- SERC Enable: | — O [ =
REFen: 1 — Ommm [N | =um
I
Figure 4. SW1 — Operational Controls
Options available on SW1 include Reference Enable, Serial or Parallel interface, Software or Hardware
control and BYTE or WORD data bus width. The figure above represents the silkscreen on the
ADSB855xXEVM. The default positions of the switch elements are indicated by the red blocks. All switch
positions except for REFen apply logic '0' to their respective control lines. These individual functions are
described in the following sections.
221 BYTE — WORD (SW1.1)
When Parallel mode is selected, SW1.1 controls the bus width of the output data. Switched to the right
(default — logic 0), the data bus is 16-bits wide, when switched to the left BYTE mode is enabled and two
8-bit read accesses to the data bus are required to obtain the full conversion result. Consult the datasheet
for a complete description of BYTE mode operation.
SLAU298—November 2009 ADS855XEVM 5
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2.2.3

RANGE 2x — 4x (SW1.2)

The ADS8556 features two input range options. The default range for the analog input is four times the
reference voltage. When SW1.2 is switched to logic 1 (moved to the left) the range becomes two times the
reference input. Absolute input range is dependent on the reference input and the applied analog voltage.
Consult the device data sheet for specific details.

SFT — HDW (SW1.3)

The ADS8556 has the ability to run in hardware mode (default) or software mode. The hardware mode of
operation is the default condition for the EVM. When SW1.3 is switched to logic 1 (moved to the left)
software mode is enabled. Note the software mode requires an external conversion clock.

2.2.3.1 Software Mode — External Conversion Clock Requirements

224

When using software mode, the user must apply an external conversion clock to SMA connector J6.
Review the device datasheet for the external conversion clock speed/duty cycle and voltage level
requirements. Switch SW1.3 will modify the function of pin 27 on the ADS8556 and route the clock applied
to J6 through U10 to the ADC.

SER - PAR (SW1.4)

The ADS8556 also has the ability to communicate with the host controller through either a serial or a
parallel interface. Switch position SW1.4 facilitates this feature of the device. When SW1.4 is in its default
position (logic 0, pushed to the right) the parallel interface is selected. The 16-bit data bus is routed
through a 2:1, 16-bit bus switch (U7 — an SN74CBT16233). In parallel mode, the user can implement the
SFT — HDW switch, the RANGE switch, the BYTE switch and the REFen switch.

In serial mode (SW1.4 switched to the left), the serial clock, serial data input and serial data output are
routed to connector J1 pins 3/5, 11 and 13 respectively. J1 pins 7and 9 are routed to the chip select input
via jumper JP3.

Switch positions SW1.1 through SW1.3 have been described in the previous sections of this users guide.
Switch position SW1.10 controls the internal reference; details on this switch are described below and in
section 2.2.5 of this manual. Switch positions SW1.5-SW1.9 are described in the following sections.

2.2.4.1  Serial Interface — REFBUF ENA (SW1.5)

Switch SW1 position 5 controls the reference buffers. In hardware mode, when the switch is in its default
state (logic 0) all reference buffers are enabled and the internal reference must be applied. When switched
to the left, all reference buffers are disabled. In software mode, the internal reference buffers are
controlled through bit 24 in the control register.

2.2.4.2  Serial Interface — Daisy Chain ENA (SW1.6)

Switch SW1 position 6 controls daisy chain mode. With the switch in its default state, DCIN[A..C] are
connected to ground. When moved to the left (apply logic 1), pins 12—-14 of the device under test are
connected to test points 17, 15 and 4 respectively. These pins may be wired to another ADS855XxEVM and
serve as daisy chain inputs for channel pairs A, B and C.

2.2.4.3  Serial Interface — SERA/B/C Enable (SW1.7/8/9)

Switch SW1 positions 7-9 control the serial output of the ADS8556. When in the default states (logic 0),
the respective serial output is disabled. When moved to the left, the respective serial output pin becomes
active. Note the serial outputs B and C are routed to test points 12 and 13 only. Serial output A is routed
to test point 5 and connector J1.13. When using the EVM in conjunction with a modular motherboard or
interface card, the serial stream from the ADS855XxEVM would be accessed through this connector.
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225 REFen/WR (SW1.10)

Switch SW1 position 10 controls the internal reference of the ADS8556 and also directs the application of
the /WR strobe to the ADC. This switch is used in concert with both the SFT-HDW switch (SW1.3) and
SER-PAR switch (SW1.4).

2.2.5.1 Hardware Mode, Parallel Interface (EVM Default Condition)

In its default state (left — logic 1) the internal reference is enabled. When switched to the right, the internal
reference is disabled.

2.25.2 Software Mode, Parallel Interface

When SWL1.10 is in its default state (logic 1) the function of pin 63 changes from the reference enable to
the write strobe input for the converter and the parallel data input is enabled when both /CS and /WR are
low. The reference is enabled by writing to bit 25 in the configuration register.

2.25.3 Hardware Mode, Serial Interface

In its default state (left — logic 1) the internal reference is enabled. When switched to the right (logic 0), the
internal reference is disabled and an external reference must be applied to REFIO.

2254 Software Mode, Serial Interface

When operating in software mode with the serial interface, pin 63 should be tied to BGND or BVDD. The
default state of SW1.10 applies BVDD to pin 63 through pull up resistor R37. When SW1.10 is moved to
the right, BGND is applied to pin 63.

3 Power Supplies

Factory set up of the board is for a 12V to +15V analog front-end supply and the HV supplies on the
ADS8556, +5VA for the AvVdd supply, and either +5VD or +3.3VD for the BVDD supply. All power to the
board is recommend to be sourced from a well regulated linear supply which has current limiting
capabilities. Power is to be applied through J3 (top or bottom side or the EVM).Table 1 shows the pin out
of J3.

Table 1. J3 — Power Supply Inputs

Signal Pin Number Signal
(+VA) connects to HVDD 1 2 (=VA) connects to HVSS
(+5VA) connects to Avdd, optional HVDD 3 4 (-5VA) optional HVSS
BGND 5 6 AGND
Unused 7 8 Unused
(+3.3V) optional BVDD 9 10 (+5VD) optional BVDD

For stand alone operation, power sources can be applied via various test points located on the EVM.
Refer to the schematic at the end of this document for details. The HVYDD and HVSS supplies to the
ADS8556 can be selected through jumpers JP10 and JP11.

4 EVM Operation

The following section describes the default jumper locations on the ADS855XEVM along with details on
connecting the analog inputs to the board as well as the digital control signals. Details on switching the
EVM from the default parallel mode of operation to serial mode are also provided.

SLAU298—-November 2009 ADS855XxEVM 7
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Table 2. Factory Jumper Defaults

Jumper Function Default Condition

JP1 Controls application of the applied analog signal to A0 1-2

JP2 Controls application of the applied analog signal to Al 1-2

JP3 Controls application the CS input — Default is from J1.7 7-8

JP4 Controls the applied BVDD — default is +5VD 1-2

JP5 Controls application of the applied analog signal to CO 1-2

JP6 Controls application of the applied analog signal to BO 1-2

JP7 Controls application of the applied analog signal to B1 1-2

JP8 Controls application of the applied analog signal to C1 1-2

JP9 Controls the application the CONVST inputs — Default is from J4.17 1-2, 4-5 and 7-8
JP10 Controls the applied HVDD — default is +12VD 2-3

JP11 Controls the applied HVSS — default is —-12VD 2-3

JP12 Used to connect REFIO with on-board REF5025 (U11) OPEN

4.1 Analog Inputs — J2

The analog inputs to the ADS8556EVM board can be applied to any one or all of the input channels.
Bipolar single ended inputs are to be applied between analog ground (pins 1 through 11, ODD) and input
channels AQ, Al, BO, B1, CO, C1 located at J2 pins 2-12 (even) respectively. The range of the analog
input is dependent on the range setting of the ADC through SW1 position two as mentioned in section

2.2.2 of this document.

Carefully review the data sheet for the limitations of the analog input range, the
position of switch SW1.2, and ensure that the appropriate analog/digital
voltages are applied prior to connecting any analog input to the EVM.

CAUTION

4.2 Digital Controls —J1, J4 and J5

The digital controls to the EVM can be split into two primary categories — serial or parallel. By default, the
EVM is configured to operate in parallel mode under hardware control as discussed in section 2. Details of
the signals supported on the EVM are provided in the following sections.

4.2.1 Serial Control =J1

Connector J1 is used primarily for serial control. All but one of the signals on this connector are routed to
the ADS8556 through U7 and applied to the ADC when SW1.4 is in the OFF position. Details of J1 are
contained in Table 3.

Table 3. J1 — Serial Control Inputs

Pin Number Signal Description

J1.1 RESET | Active HIGH RESET input. This pin is connected to digital ground through a 10K resistor R39. A high
pulse of at least 50ns will abort any ongoing conversions and reset the internal control register to
0x000003FF

J1.3 SCLK | External serial clock input

J1.5

J1.7 FSICS | Active low chip select input. Routed through JP3 pins 7-8 via shunt jumper. The CS input to the

J1.9 ADSB8556 has a pull up resistor R18 on the device side of JP3. CS input can be held low by placing a
shunt jumper on J1 pins 9-10 and JP3 pins 7-8 (default).

J1.11 SDI Serial data input to the ADS8556

J1.13 SDO | Serial Data A output from the ADS8556. When SERBen and SERCen are disabled, serial data from all
three channel pairs is available on this pin.

8  ADSB855xEVM
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422

4.2.3

Table 3. J1 — Serial Control Inputs (continued)

Pin Number Signal Description
Jil.4 DGND | These pins are connected to digital ground.
J1.10
J1.18

Parallel Control =34

Connector J4 contains parallel control signals such as write enable and read enable. Four address lines
are also provided to allow the stacking of multiple ADS8556EVMs. The signals applied to this connector
are routed to the ADS8556 through U7 when SW1.4 is in the ON position. Table 4 describes the control
lines found on J4.

Table 4. J4 — Parallel Control

Pin Number Signal Description
Ja.l DC_CNTL | G2A input to address decoder U3. Default low by pull down resistor R33
J4.3 DC_AWE | Active low write enable input to ADS8556 — used with /CS to write to the configuration register
Ja.5 DC_ARE | Active low read enable input to ADS8556 — used with /CS to read from the parallel data bus
Ja.7 DC_A0 3 Line to 8 Line Address decoder input A
Ja.9 DC_A1 3 Line to 8 Line Address decoder input B
J4.11 DC_A2 3 Line to 8 Line Address decoder input C
J4.13 DC_A3 3 Line to 8 Line Address decoder input G1 — must be high to enable address line decoder
J4.15 N/C No Connection
Ja.17 DC_TOUT | CONVST_A/B/C inputs when shunt jumpers are placed in their default states on JP9 as described in
Table 2
J4.19 DC_INTa | Interrupt source to host processor — connects directly to pin 18 (BUSY) of the ADS8556
J4.2 thru DGND These pins are connected to digital ground.
J4.20 (even)

Parallel Data — J5

Connector J5 contains parallel data lines. The signals applied to this connector are routed to the ADS8556
through U7 when SW1.4 is in the ON position. Table 5 describes the control lines found on J4.

Table 5. J4 — Parallel Control

Pin Number Signal Description
J5.1 thru J5.31 | DC[DO0..D15] | 16-bit parallel data bus used when writing to or reading from the ADS8556 in parallel mode
OoDD
J5.2 thru J5.32 DGND These pins are connected to digital ground.
EVEN

Related Documentation from Texas Instruments

To obtain a copy of any of the following TI documents, call the Texas Instruments Literature Response
Center at (800) 477-8924 or the Product Information Center (PIC) at (972) 644-5580. When ordering,
identify this booklet by its title and literature number. Updated documents can also be obtained through
our website at www.ti.com.

Data Sheets: Literature Number:
ADS8556 SBAS404
THS4032 SLOS224

OPA211 SBOS377
REF5025 SB0S410
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SN74CBT16233
SN74LVC1G97

6 Bill of Materials, Top Level Silkscreen and Schematic

SCDS010

SCES416

The following pages contain the ADS855XEVM Bill of materials, top level silkscreen and circuit schematic
diagrams.

6.1

Bill of Materials

Table 6. Bill of Materials

QTY Designators Description Manufacturer Mfg. Part Number
1 NA Printed Wiring Board Tl 6509747
0 C1C4C7C8C10C17 C18 Not Installed
C19 C20 C25 C26 C27
25 [C2C3C11C12C22C24 0.1 pF, 0603, Ceramic, X7R, 50V, 10% TDK C1608X7R1H104K
C32-C36 C38-C42 C46 C47
C48 C50 C51 C52 C55 C59
C60
12 | C5C6 C9 C13 C15 C43 C44 |10 pF, 0805, Ceramic, X5R, 16V, 20% TDK C2012X5R1C106M
C45 C53 C56 C57 C58
6 C14 C16 C28-C31 390 pF, 0603, Ceramic, COG, 50V, 5% TDK C1608C0G1H391J
4 C21 C23 C49 C54 1 pF, 0603, Ceramic, X5R, 35V, 10% Taiyo Yuden GMK107BJ105KA-T
1 C37 0.47 pF, 0603, Ceramic, X5R, 10V, 10% Murata GRM188R61A474KA61D
1 C61 22uF, 0805, Ceramic, X5R, 6.3V, 10% Taiyo Yuden JMK212BJ226KG-T
3 C62 C63 C64 47uF, 0805, Ceramic, X5R, 6.3V, 10% Taiyo Yuden JMK212BJ476MG-T
2 C65 C66 0.01pF, 0603, Ceramic, X7R, 50V, 10% Murata GRM188R71H103KA01D
2 D1 D2 LED 565NM GRN DIFF 0603 SMD Lumex SML-LX0603GW-TR
6 FB1-FB6 FERRITE CHIP 600 Q 500 mA 0805 TDK MMZ2012R601A
3 J1J2 J4 (Top Side) 10 Pin, Dual Row, SM Header (20 Pos.) Samtec TSM-110-01-T-DV-P
1 J3 (Top Side) 5 Pin, Dual Row, SM Header (10 Pos.) Samtec TSM-105-01-T-DV-P
1 J5 (Top Side) 16 Pin, Dual Row, SM Header (32 Pos.) Samtec TSM-116-01-T-DV-P
3 J1 J2 J4 (Bottom Side) 10 Pin, Dual Row, SM Header (20 Pos.) Samtec SSW-110-22-F-D-VS-K
1 J3 (Bottom Side) 5 Pin, Dual Row, SM Header (10 Pos.) Samtec SSW-105-22-F-D-VS-K
1 J5 (Bottom Side) 16 Pin, Dual Row, SM Header (32 Pos.) Samtec SSW-116-22-F-D-VS-K
1 |J6 CONN SMA JACK STRAIGHT PCB Amphenol 132134
Emerson 142-0701-201
9 JP1 JP2 JP4 JP5-JP8 JP10 |3 Pin 2mm Header Samtec TMM-103-01-T-S
JP11
JP3 4 Pin, Dual Row, Header (8 Pos.) Samtec TSW-104-07-T-D
JP9 3 Pin Triple Row, Header (9 Pos) Samtec TSW-103-07-T-T
JP12 2 Pin 0.1inch, Header Samtec TSW-102-07-T-S
19 |R1 R3-R6 R8-R14 R19 R20 |49.9 Q, 1/10W, 1% 0603, SMD Yageo RCO0603FR-0749R9L
R21 R24 R28 R29 R41
R2 R23 R25 R30 R31 R32 Not Installed
R7 RES ARRAY 10 kQ 16TERM 8RES SMD CTS 742C163103JPTR
11 | R15R18 R22 R33-R40 10.0 kQ, 1/10W, 1%, 0603, SMD Yageo RCO0603FR-0710KL
3 R16 R17 R42 10 Q, 1/10W,1%, 0603, SMD Yageo RCO0603FR-0710RL
2 R26 R27 2 kQ, 1/10W, 1%, 0603, SMD Yageo RCO0603FR-072KL
1 R43 100 Q, 1/10W, 1%, 0603, SMD Yageo RCO0603FR-07100RL
1 R44 1Q, 1/10W, 1%, 0603, SMD Yageo RCO0603FR-071RL
1 R45 33.0 Q, 1/10W, 1%, 0603, SMD Yageo 311-33.0HRCT-ND

10 ADS855xEVM
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Table 6. Bill of Materials (continued)
QTY Designators Description Manufacturer Mfg. Part Number
1 SW1 SWITCH DIP HALF PITCH 10POS CTS 218-10LPST
6 TP1 TP2 TP3 TP8 TP10 TEST POINT PC MINI .040"D RED Keystone 5000
TP16
6 TP4 TP5 TP12 TP13 TP15 PC TEST POINT MINIATURE SMT Keystone 5015
TP17
5 TP6 TP7 TP9 TP11 TP14 TEST POINT PC MINI 0.040" D BLACK Keystone 5001
3 Ul U5 U6 IC OPAMP GP R-R 100MHZ DUAL 8SOIC TI THS4032I1D
3 U2 U8 U10 IC CONFIG MULT-FUNC GATE SOT23-6 TI SN74LVC1G97DBV
1 U3 IC 3-8 LINE DECODR/DEMUX 16-SOIC TI SN74AHC138D
0 U4 IC ADC 16BIT 6CH 630KSPS 64LQFP TI ADS8556IPM
0 IC ADC 14BIT 6CH 670KSPS 64LQFP TI ADS8557IPM
1 IC ADC 12BIT 6CH 730KSPS 64LQFP TI ADS8558IPM
1 u7 IC 16 BIT 10F 2 MUX/DEMUX 56 TSSOP TI SN74CBT16233DGGR
1 U9 IC OPAMP GP R-R 80 MHz SGL 8SOIC TI OPA2111D
1 Ul1l IC PREC V-REF 2.5V LN 8-SOIC TI REF5025AID
5 NA 0.100 Shunt - Black Shunts Samtec SNT-100-BK-T
9 NA 2mm Shunt - Samtec 2SN-BK-T
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6.3 Schematic
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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 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 -15 V to +15 V and the output voltage range of 3.3 Vto 5.5V .

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 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 © 2009, 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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