ADS61x9/55xxEVM

User's Guide

I3 TEXAS

INSTRUMENTS

Literature Number: SLWUO061A
December 2008—Revised June 2009



SLWUO61A—-December 2008—Revised June 2009
Bubmit Documentation FeedbacK



http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SLWU061A

I3 TEXAS

INSTRUMENTS
Contents
1 OV 3
1.1 Vg oJo | I S|
1.2 EVM Quick-Start ProCedurel e e eeereeeeeeeeeereeeeeaeereeeeeoeeieseeeeseeioseeeoeeeeoeeieseetoseeroseesoseeraeesenes 5|
2 CirCUIt DESCIIPION e terereeeararrrerererereaeaeararerrererereaeaeaearaserererereeeaeaeararererereeesearaeaeacererereneeeaces Y|
2.1 ST IRl E T 1| 1
2.2 CirCUIt FUNCHON ettt teeeezereeeeeeeaeeeeeeeeeoeeeeeeoeeoeeeoeeeeeeoeeoeeeeetoreeeeeoetoeeeeeeoeeeseeeeroeeeoeeoceeeeroees Y|
3 TI ADC SPI CoNtrol INterfaCe] e e iereeeeeararerererererereaeaearararererererereaearararererererereeeaeacaracecererene. 19
3.1 Installing the ADC SPI Control SOftWaAre]. e eueeeeeeeeereeeteaeeieieereseereseeeaeereseeeeseereseeraseesseesaseranes 19
3.2 Setting Up the EVM for ADC SPIl CONtrOIlsseetieeeieaeereeeieeeiiseeieaeereseeieseieseeeesseieseereseieieeeeeeeies 14
3.3 Using the TI ADC SPI Interface SOftWare . ooeeeeeeeeeeeeeoeeeeeeereoeeeeeeroseeroeeieseeeeseeraseeroeieaeeeeeeeses 11
4 A E o 1o | 19
4.1 TSW21200 Capture Board] e e e e e e s esssseeseeess et e e e seeesssiiiissssssssessssssseseeeeeeeeessiiisisssssssssssnnnnns 19
4.2 QUICK-TESt RESUIS [oei st eeeeeeeereeeraeeeeaeeeeoeesoneeroseeeoseeeoeeeoteroseesoeeeeoeeeoseereseeeoeeieneeeeneeres 19
4.3 Test Result With Onboard VCXO and Clock Through Crystal Filter o oeieeereeeereeereeeeeeeeeraseereeeeeee.. 24
4.4 Test Result With Onboard VCXO and Differential LVPECL CIOCK oot ieeeeeeiieeeieiieeeeeeeseieeeeerseneeeess. 2]
5 VAT (-1 B Lo gl o) (o] o | 2]
5.1 PCB LAY OU et e et teeeeeeeteoeeeeneeroneeroseeeoeeeeoeeeeneeeeseesoseeroseeeneeeeoeeeoseeroseesoseeeaeeeeoeeieseesaseeres 2]
5.2 N g e Gl E S T 30
5.3 St i e\ o [ N 33
Trg]eJelge=Tal M\ (o)1) T 34
SLWUO061A-December 2008—Revised June 2009 Table of Contents 3

Bubmit Documentafion FeedbacK



http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SLWU061A

I3 TEXAS
INSTRUMENTS
www.ti.com
List of Figures

1 ADSB1XY/55XX JUMPES et tueereeeteeeeeeoeereneeroeeeaeeeeoeeeeeeroeeeoeeieoeeeeseeroseeeeeeteseeeeseeroseeroeeseneess 1
2 ADSB1X/55XX SUIMaCe JUMPEIS et e e rseeeeeeieeeeeesseeeeeesseeseeessesseeesssesseeeteesseeeesesseeeisesseeeienens g
3 ADSB1X9/55XX POWeEr DiStriDUtION et s eereereeeeeroeeeeeroreeeeeeeeoeeeeeeoereeereeeeeeeoeeeeeeeeroeeeseeorroeeeeerareees 9
4 CDCE72010 EEPROM Configuration BIOCK Diagramlieseeeseeeereeeeeeeeeeoeeeeeeeroseeroeereseeeeseeroseeraeeseeees 13
5 TIADC SPC Interface SCreeN|ee e e eeeeeaeeeeteaaeeeetseeseeeiseeseeeiseesseeeeessseeeesesseeeeiessseeiseeseeeeieees 14
6 TSW21200 GUI INtrOAUCHON] e et eeeeeeereeeeeeroeeeeeeoeteeeeeeeeeeeseroeeeeeeoreeeeeeeroeeeeeoetoeereeeeeeeseroceaeess 19
7 Quick-Setup Test ReSUI e et e et e et ieeeeeaeereneeeaneeraneeeaeeeeseeeeseesoseeroeereseeroseeeoseeroeeieneeroseeeaness 20
8 ADC Performance With Clock Through Onboard VCXO, CDCE72010, and Crystal Filter [_....eeeveeeeee...... 24

9 ADC Performance With Clock Through Onboard VCXO, CDCE72010 Configured for Differential LVPECL
(O 0o 11 2]
10 Silkscreen and TOP LAy el e e e e et e et ieeeeetseeseeesseeseeessessseeeseasseeetsesseeeeiesseeeiseesseessessseeesessnees 27
11 e RS (o = 23
12 Ground Plane Al oo oo eeeeeoeeeeeeezeeeeeeezeeeeeeesneeeeeesnceeeeesnceeeeosneeeeeesseeeeeesseeeesesesceeeessceeeeesnees 29
13 T L o | 23
14 o o = o T 24
15 Ground Plane 2| oo e eeeeeoeeeeeeazeeeeeeeneeeeeeeoeeeeeenceeeeeonceeeeosceeeeesseeeeeesseeeesesesceeeesssceeeeesnees 21
16 2ot IS o [ 23
17 Silkscreen and Bottom Layer e eteeeeeeeereeeeeaeeieeeeoneeioseeeoeeeeoeeeeseeroseeeoseeeeeeeeseeieseeeenees 29

List of Tables

1 JUMPET LISt ettt it ettt tee et et see et esssaseeesssessesesseasesesseesseeessesseeessssseeeesesseeesssssseeeisesseeeisnees q
2 EVM Power Supply Jumper DeSCrptioN] .. e seeeereeeetaeeeraseeeaeeieneeieseereseereseieseeesssereseereseessseeraseianes 9
3 EVM Power SUupply OptioNS e seeeeteeeeeeeereneeeeeeieoeeeeeeeroseeroseeeoeeeeoeeioseeroseeeoseeroeteseereseeseseeres 1J
4 Clock Input Jumper DeSCriPtiON]ee sz eeeeeeeeaeeteoeeeeeereneeroeereseeteseeroseeroeeeeoeereseeeoseeroeeeeeeereseeeanees 17
5 EVM ClOCK INPUE OptiONS ie e it eeeeeoeroeeeeeeaereeeeoeeoeeeseeoeeoeeeoreoeeeeeroeeeeeeorroeeeeeeorioeeeeroreeeeeeioeees 12
6 Analog Input Jumper desSCriPtioN [ieue.eeteeeeeeeeereeeieseereseeeseeeieeeieseereseeeeseiieseeesrereseereseersseeeeeeienes 14
7 EVM Analog INPUL OpPtiONS] e e e eseeeeeeseeeeeeseeseeesseaseeeeeeesseeesseesseesssseseeeseseseeesesssseeeesssseeeess 14
8 ADS6149 Frequently Used ReQiSters e ueeeeeeereeeieneereieeeaeeiaeeeeseereseeieseireseeessereseeieseerseeeaeeienes 13
4 List of Figures SLWUO061A-December 2008—Revised June 2009

Bubmit Documentafion Feedback



http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SLWU061A

I3 TEXAS User's Guide
INSTRUMENTS SLWUOB1A—December 2008—Revised June 2009

ADS61x9/55xxEVM

1 Overview

This evaluation module (EVM) user's guide gives an overview of the EVM and provides a general
description of the features and functions to be considered while using this module.
This EVM user's guide applies to multiple EVMs:
* ADS61x9 family:
— ADS6128, ADS6148, ADS6129, ADS6149, ADS61B29, ADS61B49
» ADS556x family:
— ADS5560, AD5562
e ADS55xx family:
— ADS5517, ADS5525, ADS5527, ADS5545, ADS5546, ADS5547.

1.1 Purpose

The ADS61x9/55xx EVM provides a platform for evaluating the analog-to-digital converter (ADC) under
various signal, clock, reference, and power supply conditions. Use this document in combination with the
EVM schematic diagram supplied.

1.2 EVM Quick-Start Procedure

The ADS61x9/55xx EVM provides numerous options for providing clock, input frequency and power to the
ADC under evaluation. The quick start procedure describes how to quickly get initial results using the
default configuration of the EVM as it was shipped. The EVM can be put back to default configuration by
setting all jumpers the default values as described in [able 1. The default configuration of the EVM is for
the Input Frequency (IF) and the clock input is for each to be a single-ended input that is
transformer-coupled to the ADC. The default configuration for the power supply is to provide a single 5V
supply to the red banana jack J7, PWR_IN. The default configuration for the EVM is to control the modes
of operation by jumper settings for parallel input control pins rather than serial SPI control of the register
space. The other modes of operation of the EVM are described in the latter sections of this document.

CAUTION

Voltage Limits: Exceeding the maximum input voltages can damage EVM
components. Undervoltage can cause improper operation of some or all of the
EVM components.

A quick-setup procedure for the default configuration of the ADS61x9/55xxEVM follows:.
1. Verify all jumper settings against the schematic jumper list in [Table 1l

Windows is a trademark of Microsoft Corporation.
Mini-Circuits is a trademark of Scientific Components Corporation.
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Table 1. Jumper List
Jumper Function ‘ Default Jumper Setting
Interface Circuit Operational Amplifier THS4509 (Bypassed)
SJP1 AMP_OUT+ 1-2
SJP2 AMP_OUT- 1-2
JP7 PD 1-2
SJP5 AMPIN- 1-2
ADC Circuit

JP12 Parallel 1-2
JP11 SDA open

JP9 SEN 1-2
JP15 OE open

J2 DFS open

J3 MODE 1-2

Jl SEN open

Clock Interface Circuit

SJP4 CLOCKIN 1-2
SJP7 CLOCKIN, YO, Y1P SELECT 1-2
SJP6 Y1N SELECT 1-2

J14 PWRDWN CDC 1-2

Power Supply
JP13 3.3VA_IN 1-2
JP14 3.3VD_IN 1-2
JP16 TPS79501 INPUT SELECT 1-2
JP19 5V_AUX 1-2
JP17 TPS5420 INPUT SELECT NO SHUNT
2. Connect the 5-V supply between J7 and J12 (GND). If you are using the TSW1200 for capture, it also

w

can be used to source 5 V for the EVM. On the TSW1200, configure JP8 to short 1-2, J22 to short 1-2,
and jumper over 5 V from the banana jacks on the TSW1200 to J7 on the ADC EVM. Do not connect a
voltage source greater than 5.5 V.

Switch on power supplies.

Using a function generator with 50-Q output impedance, generate a 0-V offset, 1.5-Vpp sine-wave
clock into J19. The frequency of the clock must be within the specification for the device speed grade.

Use a frequency generator with a 50-Q output impedance to provide a 0-V offset, —1-dBFS-amplitude
sine-wave signal into J6. This provides a transformer-coupled differential input signal to the ADC.

Connect the TSW1200 or suitable logic analyzer to J10 to capture the resulting digital data. If a
TSW1200 is being used to capture data, follow the additional alphabetically labeled steps. For more
information, see Bection 4.

a. After installing the TSW1200 software and connecting the TSW1200 to the USB port, open the
TSW1200 software.

b. Depending on the ADC under evaluation, select from the TI ADC Selection pulldown menu.
c. Change the ADC Sample Rate and ADC Input Frequency to match those of the signal generator.
d. After selecting a Single Tone FFT test, press the Capture Data button.

6 ADS61x9/55xXxEVM SLWUO61A—-December 2008—Revised June 2009
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2 Circuit Description
2.1 Schematic Diagram
The schematic diagram for this EVM is attached at the end of this document. See the schematic or
relevant section of this user's guide before changing any jumpers.
2.2 Circuit Function

Selection of various modes of operation of the ADS61x9/55xx is most often controlled by jumpers on the
EVM, either by placing shunts on 0.025-inch square jumper posts or by installation of surface mount 0-Q
resistors. In general, the use of 0-Q resistors as jumpers are used in the clock or signal path where signal
integrity is critical and jumper posts are used for static or low-speed control paths. shows the
relative location of the jumpers, connectors, and switches used on the ADS61x9/55xx. shows the
relative locations of most of the resistors and surface-mount 0-Q jumper locations used on the EVM. In the
description of the circuit options in the following sections, each operational mode is accompanied by a
table entry that details the jumper or resistor changes that enable that option. Figure 1] and Eigure 4 can
assist the user to quickly identify where these jumpers are located on the EVM.
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Figure 1. ADS61x9/55xx Jumpers
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Figure 2. ADS61x9/55xx Surface Jumpers

The following sections describe the function of individual circuits. See the relevant data sheet for device

operating characteristics.

2.2.1 Power

Power is supplied to the EVM through banana jacks and from this input power several different ways of
delivering power to the ADC and other EVM functions are available. shows a simplified
representation of the power options available for the ADS61x9/55xx. The default option is to provide 5 V to
the red banana jack J7, and from there the EVM generates 3.3 V for the analog supply to the ADC and
1.8 V for the digital supply to the ADC. The EVM also generates the proper voltages for optional features
of the EVM such as the Clock Generation circuitry, the USB circuitry, and the CMOS output buffer.

8 ADS61x9/55xXEVM
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Figure 3. ADS61x9/55xx Power Distribution

Some ADC devices that may be evaluated on the ADS61x9/55xx platform do not take 1.8 V for the digital
supply, but rather require 3.3 V for the digital supply. For this reason an adjustable voltage regulator was
chosen to generate the digital supply, and the digital supply may be changed to 3.3 V by changing the
value of a resistor, R12. This resistor does not need to be changed in the field unless the ADC is being
changed, as the EVM ships with the correct digital supply voltage for the ADC that is installed.

Power for the optional THS4509 operational amplifier is supplied by banana jacks J9 and J11. If the
amplifier is being evaluated, 5 V is supplied to J9 and J11 is connected to ground. Otherwise, these inputs
may be left unconnected.

Although various power options are available on this EVM, care must be taken while applying power on J7
as different options have different voltage ranges specified. displays the general jumper setting
information; displays the various power option settings. Prior to making any jumper settings, see
the schematics located at the end of this document.

Table 2. EVM Power Supply Jumper Description

EVM Banana Jack Description Jumper setting
J7 Input 6-V to 36-V power supply; default - apply just 5 V

JP13 3.3VA_IN 1-2 - Connect 3.3-V AVDD to TPS79633 output

JP14 3.3VD_IN 1-2 - Connect 3.3-V DVDD to TPS79633 output

JP16 TPS79501 INPUT SELECT 1-2 - Connects 5.3 V to IP of TPS79501; 2-3 -~ TPS79501 IP
connected to J7

JP19 5V_AUX 2-3 - TPS79501 op as 5v_Aux rails; 1-2 - 5V_aux rail
connected to J7

JP17 TS5420 INPUT SELECT Shunt - J7 connected to TPS5420D

SLWUO061A—-December 2008 —-Revised June 2009 ADS61x9/55xXxEVM 9
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Table 3. EVM Power Supply Options
EVM Option | Evaluation Goal Jumper Changes Required Voltage on J7 Comments

1 Evaluate ADC JP13 - 1-2;JP14 - 1-2;JP16 - 1-2; |6V -36V Maximum performance and
performance using |JP19 - 2-3; JP17 - 1-2; efficiency.
a cascaded
switching power
supply
(TPS5420D) and
LDO solution
(TPS79501DCQ)

2 Evaluate ADC JP13 - 1-2;JP14 - 1-2;JP16 - 1-2; |51V-55V Maximum performance.
performance using |JP19 - 1-2, JP17 - No shunt;
a LDO-based
solution.

3 Evaluate ADC JP13 - connect 3.3V to pin 2 of Do not apply power Isolated power supply for
performance using | Jumper; JP14 - connect 3.3V to pin 2 of | on J7. current consumption
an isolated ADC Jumper; JP16 - No shunt ; JP19 - No measurements
AVDD and DVDD | shunt ; JP17 — No shunt;
for current
consumption
measurements

2.2.1.1 Power Supply Option 1

Option 1 supplies the power to the ADC using cascaded topology of the TPS5420D switching power
regulator and the TPS79501DCQ Low Dropout (LDO) regulator. The TPS5420 is a step-down converter
which works with the input voltage in the range 6 V to 36 V. The switching supply increases efficiency for
higher input voltages but does create noise on the voltage supplies. To reduce the noise, an
ultralow-noise, high-PSSR LDO TPS79501DCQ is used to clean the power supply. The TPS5420D is
designed for output of 5.3 V, which acts as input for TPS79501. The TPS79501 is designed to output a
5-V output, which is the AVDD for the ADC. This voltage rail is input to the LDO TPS79633, which outputs
3.3V, used for DVDD for the ADC. A separate TPS79633 is designed to output 3.3 V for the CDCE72010
power supply rail. This solution adds two features to the EVM: one is to increase the range of the power
supply on jumper J7 from 6 V to 36 V, allowing the user to choose any power supply source in the
specified range without causing significant power dissipation. The other feature is that the output voltage
rail has a much lower ripple, ensuring the better performance of the part even when the power source is
fluctuating.

2.2.1.2  Power Supply Option 2

Option 2 supplies power to the ADC using the LDOs TPS79633DCQ and TPS79601DCQ. The LDOs limit
the power supply on J7 to be in the range 5.1 V to 5.5 V only. When using this option, take care powering
up the EVM as higher voltage or reverse polarity can damage the EVM. This is the default power supply
configuration for the ADS61x9/55xx.

2.2.1.3 Power Supply Option 3

Option 3 is used to evaluate ADC performance using an isolated AVDD and DVDD power supply for
current consumption measurements. This option must be used with caution as reversing the power supply
or connecting to the wrong connector can result in damage to the EVM. One common usage of this option
is to measure the separate current consumption of the relative supplies under particular operating
conditions. For this option, the shunts on jumpers JP13 and JP14 are removed and the input power is
supplied to the center post of the jumper. For convenience, a ground post is provided next to the center
post for header connections that contain power and ground on 0.1" centers.

10
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2.2.2

Clock Input

The clock can be supplied to the ADC in one of several ways. The default clocking option is to supply a
single-ended clock directly to the SMA connecter J19 directly, and this clock is converted to differential
and AC coupled to the ADC by transformer coupling. The clock input must be from a clean, low-jitter
source and is commonly filtered by a narrow bandpass filter. The clock amplitude is commonly set to
about 1.5-V peak-to-peak, and the amplitude offset is not an issue due to the AC coupling of the clock
input. The clock source is commonly synchronized with the clock source of the input frequency to keep the
clock and IF coherent for meaningful FFT analysis.

Alternatively, the clock may be supplied by an onboard VCXO and CDCE72010 clock buffer. The
CDCE72010 Clock Buffer has been factory programmed to output a clock to the ADC that is 1/4 the rate
of the onboard VCXO. While using this clock option, a separate 20-MHz reference clock must be supplied
to the CDCE72010 by way of the Clock Input SMA connector J19. From the CDCE7201 two clocking
options to the ADC are possible. A differential LVPECL clock output may be connected to the ADC clock
input or a single-ended CMOS clock from the CDCE72010 may be routed to the ADC transformer-coupled
clock input through an onboard crystal filter. For better performance, selecting the CMOS clock through a
crystal output is recommended. Prior to making any jumper settings, see the schematic located at the end
of this document. displays the various clock option settings. The VCXO and crystal filter do not
come populated on the EVM by default, although the CDCE72010 Clock buffer is installed.

SLWUO61A—-December 2008—Revised June 2009 ADS61x9/55xXxEVM 11
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2221

2222

Table 4. Clock Input Jumper Description

EVM Banana Description Jumper Setting
Jack
Ji8 ENABLE VCXO1 TC0-2111 1-2 - VCXO enabled 2-3 - VCXO Disabled
J19 Clock supply
J14 CDCE72010 power down 1-2 - CDCE72010 is power down; Open —» CDCE72010 is on
J15 CDCE72010 Reset 1-2 - Reset, Open — Normal operation. (Default)
SJP4 Clock In or CDC Ref. Jumper 1-2 - J19 supplies clock directly to ADC; 2-3 — Reference clock for
CDCE72010
SJP7 Clock input to +ve terminal of T4 1-2 - Connects J19 to ADC; 3-4 - Connects YO output of CDCE72010
for ADC clock (This path has crystal filter) to ADC; 5-6 -~ Connects Y1P (Differential
LVPECL clock output of CDCE72010) to ADC
SJP6 Clock input to -ve terminal of T4 for | 1-2 - Connects to ground (Default); 2-3 - Connects to Y1N (Differential
ADC clock clock output of CDCE72010) only to be used with Y1P.
JP8 Mode select pin for CDCE72010 1-2 - High (default), see data sheet of CDCE72010; 2-3 - Ground
SJP8 PLLOCK LED 1-2 - Connects to D3 diode; 2-3 — Ground through 10-nF capacitor
JP10 Aux_sel pin for CDCE72010 1-2 - High, see data sheet of CDCE72010; 2-3 - Ground (Default)
Table 5. EVM Clock Input Options
EVM Evaluation Jumper Changes Required Frequency CDC Configuration Comments
Option Goal Input on J19 Description

1 Evaluate ADC |J18 - 2-3; SJP4 - 1-2; SIP7 - ADC's NA Default
performance 1-2; SJP6 - 1-2;J14 - 1-2;J15 - | Sampling
using a No shunt; Frequency
sinusoid clock.

2 Evaluate ADC |J18 - 1-2; SJP4 - 2-3; SJIP7 - 20M for Divide VCXO Maximum
performance 3-4; SJP6 - 1-2;J14 - No shunt; VCXO@983.0 | frequency by 4, output | performance.
using a crystal | J15 — No shunt; 4 MHz on YO
filtered
LVCMOS clock
derived from
CDCE72010

3 Evaluate ADC |J18 - 1-2; SJP4 - 2-3; SJIP7 - 20M for Divide VCXO Not recommended for
performance 5-6; SJP6 - 2-3;J14 - No shunt; VCXO@983.0 | frequency by 4, most applications
using a J15 - No shunt; 4 MHz differential LVPECL
differential Clock output on Y1P
LVPECL clock and Y1N

Clock Option 1

The Clock Option 1 provides a clock to ADC directly from an external source. For the direct supply of the
clock to the ADC, a single-ended square or sinusoidal clock input must be applied to J19. The clock
frequency must be within the maximum frequency specified for the ADC. The clock input is converted to a
differential signal by a Mini-Circuits™ ADT4-1WT, which has an impedance ratio of 4, implying that
voltage applied on J19 is stepped up by a factor of 2. ADC performance in this case depends on the clock
source quality. This option is also the default configuration on the EVM, when it is shipped from the
factory. The test result using this option is shown in Figure 7.

Clock Option 2

Option 2 uses the onboard VCXO and CDCE72010 to provide a clock to the ADC. The CDCE72010 is
used in SPI mode which uses the internal EEPROM to configure the CDCE72010. The EEPROM is
programmed in the factory for a divide-by-4 configuration. The EEPROM configuration is shown in
Figure 4. The clock at J19 is the reference clock for CDCE72010. The VCXO frequency can be calculated
as Fvcxo = Fout x 4 (Fout is the frequency output U0 and U1). The reference clock for CDCE72010 is
calculated from Ref Clock = (Fvcxo x 125)/(48 x 128). This is the clock-to-M divider. When VCXO of
frequency 983.04 MHz is used, the calculation results in a reference clock of 20 MHz; the clock output on

12
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YO pin of CDCE72010 is 245.76 MHz. This clock is filtered using the crystal filter with center frequency of
245.76 MHz. By default, the VCXO and the crystal filter are not populated on the EVM, so that the user
can populate the components depending on the end application and sampling rate. This configuration is
recommended for applications requiring an onboard clock generation scheme. The test result using this
option is shown in Figure §.

Loop Filter 4 0
Phase
Frequency
Detector
M divider
_ fVCO
20 MH 160 kH ch Jour="%
z z brge
n25 | ——p
g Pump 3mA le= fveo <100 MHz
N M (FB x N)
Feedback
N divider -
Divider (FB fvco <1.5 GHz
160 kHz four <1.5GHz
48 |—p /128 |——P»
f IN <500 MHz
Output
Divider (P)
U0 (LVCMOS)
VCO m ! > >
983.04 MH
’ 14 U1 (LVPECL) 24576 MHz
>
CDCE72010

Figure 4. CDCE72010 EEPROM Configuration Block Diagram

2.2.2.3 Clock Option 3

Option 3 is used for a differential LVPECL clock. This configuration eliminates the need for a crystal filter.
It uses the same EEPROM configuration as Option 2, but in this case, the ADC clock pins are connected
to YIN and Y1P. The jumper setting uses the clock output Y1P and Y1N from CDCE72010, to clock ADC.
This configuration is not recommended for SNR critical applications. Notice that the clock frequency does
not change. The frequency remains the same as in Clock Option 2. The test result using this option is
shown in Eigure 9.

2.2.3 Analog Inputs

The EVM can be configured to use either a transformer-coupled input or a TH4509 amplifier input, both
from a single-ended source. The SMA connector J6 provides the single-ended analog input to the
transformer-coupled input circuit to the ADC. The SMA connector J8 is not installed by default, but can be
used to bring a differential input clock to the transformer-coupled input or to bring a single-ended input to
the THS4509 input circuit. To set the transformer up for one of these options, the EVM must be configured

as per the options listed in [[able 7. See the schematic located at the end of this document prior to making
any jumper changes .
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Table 6. Analog Input Jumper description
EVM Banana Description Jumper Setting
Jack
J6 Analog input single-ended.
J8 Analog input, can be used with J6 | Not populated
for differential input
J9 Power supply + Apply 5V
J11 Power Supply - Ground.

SJP1 AMP OUT+, +v terminal of T1 2-3 - Amp out+ is selected as the source of input to ADC; 1-2 - Use
Analog input from J6 as signal source to ADC (Use with appropriate SIP5
setting)

SJP2 AMP OUT-,—, —v terminal of T1 2-3 - Amp out+ is selected as the source of input to ADC; 1-2 - Ground,
(Default) Also can be used to connect J8 as a differential input along with
SJP1 and SJP3 setting.

SJP3 INPUT —ve select 1-2 - J8 supplies the analog signal to ADC; 2-3 - +ve Input to amplifier.
DEFAULT is No Shunt

SJP5 INPUT +ve select 1-2 - J6 supplies the analog signal to ADC. 2-3 — —ve Input to amplifier.

JP7 Power down for amplifier 2-3 - Pulls up the pin (Normal operation or amplifier is ON); 1-2 —

THS4509 Grounds the pin (Low-power mode or amplifier is off)

Table 7. EVM Analog Input Options

EVM Evaluation Jumper Changes Required Voltage on J9 and Analog Comments
Option Goal Ji1 Signal to
ADC

1 Evaluate ADC | SJP1 - 1-2; SJP2 - 1-2; SJP3 - Do not connect From J6 default
performance No shunt; SIP5 - 1-2; JP7 - 1-2;
using direct
input to ADC.

2 Evaluate ADC | SJP1 - 2-3; SJP2 - 2-3; SJP3 - J9 - 5V, J11 - GND | Signal from Used if input signal
performance No shunt; SIP5 - 2-3; JP7 - 2-3; J6 is amplified | requires amplification.
using input Install J8; remove R84; by THS4509
through
THS4509

2.2.3.1 Analog Input Option 1

Option 1 supplies the transformer coupled input from J6 to ADC. This configuration is the default on the
EVM. The test result using this option is shown in Figure 7. A double-transformer input circuit is used to
provide better differential to single-ended conversion than a single transformer can provide. The
transformers used are both of a 1:1 turns ratio, so termination of the 50-Q input signal path after the
transformers can be two 25-Q resistors terminated to the Common Mode Voltage (VCM) provided by the
ADC.

Following the transformer coupling, surface mount pads are provided for several input circuits. By default,
the input circuit is configured as shown in the ADS6149 data sheet under the recommended input circuit
for high-bandwidth (>100 MHz IF) inputs. However, the recommended low-bandwidth input circuit for the
ADS6149 or the recommended input circuit for the ADS5547 can be easily implemented on the surface
mount pads provided.

2.2.3.2 Analog Input Option 2

Option 2 allows the use of an amplifier to provide input to the ADC. Tl has a range of wideband
operational amplifiers such as THS4508/09/11/13/20. On this EVM, THS4509 is used as an example to
amplify the input from J8. The THS4509 is powered up by applying 5 V to J9 and GND to J11. A
differential power supply may also be used to power up the amplifier if common-mode biasing is an issue
for DC-coupled applications. See the THS4509 data sheet (ELOS547). The output of the THS4509 is
filtered through a band-pass filter before ADC input. The band-pass filter can be designed depending on
the end application. By default, the band-pass filter components are not populated as the filter design
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depends on the end application. The Tl schematic provides an example of a filter that is designed for the
frequency band of 10 MHz to 58 MHz. When using the suggested filter, be sure to consider the proper
value for R23 and R24 resistors, as the ADC may impose limits on how large these resistors may be while
the amplifier may impose limits on how low an impedance it can drive. A key point when designing a filter
is to design it for proper load termination. Care must be taken when supplying the input to the board, and
ensure that the source impedance is 50 Q. Results can vary due to mismatching of the various source and
termination impedances.

Digital Outputs

The LVDS digital outputs can be accessed through the J10 output connector. A parallel 100-Q termination
resistor must be placed at the receiver to properly terminate each LVDS data pair. These resistors are
required if the user wants to analyze the signals on an oscilloscope or a logic analyzer. The ADC
performance also can be quickly evaluated using the TSW1200 boards as explained in the next section.
The TSW1200 automatically terminates the LVDS outputs once the TSW1200 is connected to J10.
Alternatively, the ADS61x9/55xx is supplied with a breakout-board to easily connect the LVDS outputs to a
logic analyzer pod. This LVDS breakout-board also properly terminates the LVDS outputs once the
breakout board is connected to J10.

The ADS6149 and most other ADCs that may be evaluated on this EVM also have an option to output the
digitized parallel data in the form of single-ended CMOS. If single-ended CMOS is desired, header post
connector J5 is provided for the CMOS output. In order to use the header J5, a CMOS buffer U7 must be
installed in place of a bank of 0-ohm resistors that by default steer the outputs to the LVDS connector J10.
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3 TI ADC SPI Control Interface

This section describes the software features accompanying the EVM kit. The TI ADC SPI control software
provides full control of the SPI interface, allowing users to write to any of the ADC registers found in the
ADC data sheet. For most ADS6149 (and other ADCs evaluated on this EVM) performance evaluations,
users do not need to use the TI SPI control software to get evaluation results. Users only need to use the
ADC SPI control software when the desired feature is inaccessible because the ADC is in parallel
interface mode.

3.1 Installing the ADC SPI Control Software

The ADC SPI control software can be installed on a personal computer by running the setup.exe file
located on the CD. This file installs the graphical user interface (GUI) along with the USB drivers needed
to communicate to the USB port that resides on the EVM. After the software is installed and the USB
cable has been plugged in for the first time, the user is prompted to complete the installation of the USB
drivers. When prompted, allow the Windows™ operating system to search for device drivers and
automatically find the TI ADC SPI interface drivers. See Figure 5.

Note: Before plugging in the USB cable for the first time, install the TI ADC SPI software. The
software installs the drivers necessary for USB communication.

<% TI ADC SP1 Interface - =10 xi

File Edit Operate Tools ‘Window Help

Register Intetface  ADSSSZS/27/45046/47  ADSS28%  ADS6IXS ADSEZPHR  ADSE2C1S  ADSSSE0/62  ADSG1XS w0

A0 SPT Hiskory

A:0=0 D:0x80
A:0x50 [De0xe
4:0x41 Delx400

A0 SPI Protocol &

ADSG149MB(2
56 | scxe

Open Datashest
Address Byte(s)

o SDATA -
Data Byte(s)

Save Scripk

o
Send Data i

5 sk B e 8 O
ADSE149/48/29/28 FREQUENTLY USED REGISTERS
| ADSE1%9 Resst ]

Load Script

I 1 I I 1 1 I
P ifE 2 @25 @& FEs oS0 F2s b

DaTA FORMAT: O, Binary FINE GAIN [dB:l

LYDS|CMas: LVDS 253 3.5

o e T

.
POWERDOWN: OFF 1.5 -5

= ’ =
LOWYSPEED: MG (100MSPS) l 05~ “gg
- S

REFEREMCE: MODE FIN

TEST MODE: NONE

Figure 5. TI ADC SPC Interface Screen
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3.2

3.3

3.3.1

3.3.2

3.3.2.

Setting Up the EVM for ADC SPI Control

Users who want to use the ADC SPI interface must configure four jumpers for proper control of the SPI
bus. By default, the EVM comes with the ADC configured in parallel mode. In order to use the SPI
interface to control the ADC modes of operation, users must:

* Move jumper JP12 to short positions 2—3, which places the ADC in serial operation mode.
* Move jumper JP11 to short positions 2—3, which allows the USB circuit to control SDATA.
* Move jumper JP9 to short positions 2—3, which allows the USB circuit to control SEN.

Using the TI ADC SPI Interface Software

Once the software is installed and the USB cable is connected, three primary modes of operating the
software are available: SPI Register Writes, SPI Register Write Using a Script File, and ADS6149
Frequently Used Registers.

SPI Register Writes

The most basic mode of operation allows full control of writing to individual register addresses. In the top
of the interface screen (Figure 3), select the ADS6149 ADC tab from the list of tabs present. Next, type
the Address Bytes(s) in hexadecimal (hex) and Data Byte(s) in hex, which can be found in the device data
sheet. When you are ready to send this command to the ADC, press Enter on your keyboard or press the
enter button below the address and data fields. The logic-analyzer-style graph indicator is updated with
the patterns sent to the ADC. The default inputs to both the Address Byte(s) and Data Byte(s) fields are
hex inputs as designated by the small x in the control. Users can change the default input style by clicking
on the x to binary, decimal, octal, or hex. Multiple register writes can be written simply by changing the
contents of the Address Byte(s) and Data Byte(s) field and pressing Enter again.

SPI Register Write Using a Script File

For situations where the same multiple registers must be written on a frequent basis, users can easily use
a text editor to create a script file containing all ADC register writes. An example script file is located in the
\\Install Directory\Script Files\ADS6145 LVDS_ CourseGain.txt. Users who want to take advantage of
writing their own script files must start by using the ADS6145_LVDS_CourseGain.txt as a template file.
When ready to write the contents of the script file to the ADC, users can press the Load Script button, and
they are prompted for the file location of their script file. The commands are sent to the ADC when the
user acknowledges the selection of the file.

1 ADS6149 Frequently Used Registers

For ease of use, several buttons have been added that allow one-click register writes of commonly used
features found in [Table §. These are found in the ADS61x9 tab, as these commands are specific to the
ADS6149 ADC only. The software writes to the ADC both the contents of the associated address and data
when the button is clicked. When the ADS6149 Reset button is pressed, it issues a software reset to the
ADC, and it resets the button values to match the contents inside of the ADC. The graph indicator plots
the SPI commands written to the ADC when a button has been depressed.
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Table 8. ADS6149 Frequently Used Registers

Default Value

Alternate Value

ADS6149 Reset

2s Complement/offset Binary controlled by the DFS pin

Straight Binary or 2s complement

CMOS/LVDS controlled by the DFS pin

DDR LVDS or CMOS

Power Down: OFF

Power Down On

No Fine Gain

0 to 6 dB of gain in 0.5-dB increments

INT Reference controlled by the MODE pin

EXT Reference or internal reference

High-speed operation (>100 MHz sampling)

Low-Speed operation

Test Mode: None

Multiple Options Test

The SPI control of the ADC register space may at a future date also be controlled by the FPGA that is on
the TSW1200 Capture Card. The SPI signals SCLK, SEN, and SDATA can be configured to be driven by
a board plugged into the connector J10. By default, three 0-Q resistors are installed to connect these three
SPI signals to the USB port that is controlled by the SPI software. These three 0-Q resistors can be
moved to allow the SPI port to be controlled by J10 instead.

18
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4 Evaluation

4.1 TSW1200 Capture Board

The TSW1200 board can be used to analyze the performance of the EVM. The TSW1200EVM is a circuit
board that assists designers in prototyping and evaluating the performance of high-speed ADCs that
feature parallel or serialized LVDS outputs. The TSW1200 has the LVDS 100-Q termination resistor on the
input interface for ADC outputs.

To start the TSW1200 software, note the following points.

1 TSW1200 Alpha vévi.vi

F\Ie Instrument Optluns Data Capture opt\ons Test Optlons

Display Channel window
. uﬁm&c Channel A Rectangular  w

‘

Value Unit
AC Results
SHR. 7191 dBFS
SINAD 71.78 dBFS
SFDR 87.96 dBc
SFDR win 2,3 ™65 dBic
THD 87.07 dBFS
ENCE 11.63 bits
Time Domain
Min 835 Codes
Max 15473 Codes
St. Dev. 8183.20 Codes
Mean 8183.20 Codes
Signal
Frequency 100,02 MHz
Amplitude -Loz dBFs
Distortion
HDz &7.96 dBic
HD3 92.50 dBc
HD+ 101.0z dEic
HDS 96,15 dBic
Marker #1 87.96 dBc
ADC Setup i
FFT Length 16384 points
Sample Rate 249.000 MSPS
EW Start 15.199 kHz
BW End 124500 MHz

' ' i ' ' i i ' 1 e
30mM 40r 50M 60M For 80M 0M 100M 110M 124,51
- Frequency (Hz)

Figure 6. TSW1200 GUI Introduction

Select the ADC type to be used before capturing.
For test, select Single Tone FFT plot.
For the ADC Sampling Rate, type in the value.

Type in the ADC Input Frequency. Auto calculation of the input frequency depends on the FFT record
length. As soon as the number is entered, the software calculates the coherent input frequency
corresponding to that FFT length. This frequency signal must be supplied through the signal generator.

5. Select the FFT Record Length.
6. Select Capture to obtain the plot
7. The Continuous Capture option is used if the user wants to continuously capture the FFT.

PR

Adjust the input level signal to attain the dBFs of approximately -1.

4.2 Quick-Test Results

The user can make the jumper setting as mentioned in [[able 1. In this configuration, the EVM uses an
external clock source from J19 and a direct input signal J6 to the ADC. This setup uses Power Option 2
(Table J), Clock Option 1 (Table §), and Analog Input Option 1 ([Table 7), which is the default on the EVM.
shows the ADC performance capture using TSW1200 with the input signal of a 100-MHz
frequency and clock frequency of 245.76 MHz with ADS6149.
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SNR =71.91 dBFs,

-10 SINAD = 71.78 dBFs,

SFDR = 87.96 dBc,

20 THD = 87.07 DBFs,

ENOB = 11.63 bits
-30
-40
-50
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°
-70
-80
2
| o T L i
50M 60M 70M 80M 90M 124.5
f - Frequency - Hz
Figure 7. Quick-Setup Test Result.
4.3 Test Result With Onboard VCXO and Clock Through Crystal Filter

This test uses the VCXO of frequency 983.04 MHz. This setup uses the Power Option 2 ([Table ), Clock
Option 2 (Table §), and Analog Input Option 1 (Table 7). For this test, the CDCE72010 crystal filter path
was chosen to provide the clock to the ADC. The CDCE72010 provides a single-ended clock through
output YO (Table B), which is passed through a crystal filter of center frequency 245.76 MHz. This was the
example setup; the VCXO and the crystal filter are not populated on the EVM as the values depend on the
end-application sampling rate. The capture result for ADS6149 is as shown in Figure g.

0

-10

-20

-30

-40

-50

-60

dBFs

-70

-80/

-90/

-100;

-110;

-120]

SNR =71.97 dBFs,
SINAD = 71.84 dBFs,
SFDR = 88.83 dBc,
THD = 87.06 DBFs,
ENOB = 11.64 bits

40M

50M

60M 70M

f - Frequency - Hz

90M 100M  110M  122.86

Figure 8. ADC Performance With Clock Through Onboard VCXO, CDCE72010, and Crystal Filter
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4.4

5.1

Test Result With Onboard VCXO and Differential LVPECL Clock

For the same setup as explained in the previous section, when Clock Option 3 ([able §) was used, the
FFT was captured as shown in Figure 9. The test results with Clock Option 2 are better than with Clock
Option 3. That is why Option 2 (clock with crystal filter) is recommended over the differential LVPECL
output.

SNR =70.35 dBFs,
-10 SINAD = 70.29 dBFs,
SFDR =90.39 dBc,
THD = 88.89 DBFs,

20| ENOB = 11.38 bits

-30

-40

-50

-60

dBFs

-70

-80

5 Markgr # 1
-+

10M

20M 30M 40M 50M 60M 70M

f - Frequency - Hz

Figure 9. ADC Performance With Clock Through Onboard VCXO,
CDCE72010 Configured for Differential LVPECL Output

80M 90M 100M  110M  122.86

Physical Description
This section describes the physical characteristics and printed-circuit board (PCB) layout of the EVM.

PCB Layout

The EVM is constructed on a six-layer, 0.062-inch-thick, PCB using FR-4 material. The individual layers

are shown in through Figure 15. The layout features a common ground plane; however, similar
performance can be obtained with careful layout using a split ground plane.
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Figure 10. Silkscreen and Top Layer
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Figure 11. Top Side
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Figure 12. Ground Plane 1
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Figure 13. Power Plane 1
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Figure 14. Power Plane 2
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Figure 15. Ground Plane 2
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Figure 16. Bottom Side
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Figure 17. Silkscreen and Bottom Layer
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5.2 Bill of Materials
Qty Reference Not Value Foot Print Part Number Manufacturer Toleran | Volt Watt
Installed ce
16 C11, C12, 10 nF 603 GCM188R71H103KA37D | Panasonic 10% 50V
C32, C85,
C87-C89,
C92,
C96-C103
17 C13, C47, 0.1 pF 603 ECJ-1VB1C104K Panasonic 10% 16V
C50, C53,
C56,C61, C62,
C70,
C72,C78-C81,
C83, C135,
C145, C146
5 C15, C33, 0.1 pF 603 GRM188R71H104KA93D | Murata 5% 50V
C34, C68, C69
1 C41 2.2 pyF 805 GRM21BR71E225KA73L | Murata 10% 25V
1 C42 33 pF 603 06031A330FAT2A AVX 1% 100v
1 C43 1pF 603 GRM188R61E105KA12D | Murata 10% 25V
4 C45, C48, 33 pF TANT_B TPSB336K016R0350 AVX 10% 16V
C52, C55
8 C46, C49, 10 pF 805 ECJ-2FB1A106K Panasonic 10% 10v
C54, C71,
C73,C82, C84,
C144
1 C51 33 nF 603 06035C333KAT2A AVX 10% 50V
1 C60 100n 603 ECJ-1VB1C104K Panasonic 10% 16V
1 C63 22 uF 805 ECJ-2FB0J226M Panasonic 20% 6.3V
1 Cce4 100 pF 603 ECJ-1VC1H101J Panasonic 5% 50V
2 C65, C66 0.1 pF 402 ECJ-0EB1A104K Panasonic 10% 1ov
1 C67 47 uF TANT_E TPSE476M020R0150 AVX 10% 20V
1 C148 3.3 pF 603 GRM1885C1H3R3CZ01D | Murata +0.25pF | 50V
0 C74 Not Installed | 3.3 pF 603 GRM1885C1H3R3CZ01D | +0 +/-.25pF | 50V
0 C75, C77 Not Installed | 47 pF 603 ECJ-1VC1H470J Panasonic 5% 50V
0 C76, C104 Not Installed | 5 pF 603 ECJ-1VC1H050C Panasonic +0.25pF | 50V
1 C86 10 pF TANT_A T491A106MO10AT Kemet 20% 1ov
2 C90, C91 27 pF 603 GRM1885C2A270JA01D Murata 5% 100v
1 Cc93 0.01 pF 603 C0603C103K1RACTU Kemet 10% 100V
0 C94, C95 Not Installed | 5.6 pF 603 GRM1885C1H5R6DZ01D | Murata +0.5pF 50V
0 C105, C106 Not Installed | 150 pF 603 GRM1885C1H151JA01D | Murata 5% 50V
7 C107, C108, 10 nF 201 ECJ-ZEB1A103K Panasonic 1ov 10v
C120, C136,
C138, C140,
C141
3 C109, C110, 10 nF 603 06035C103KAZ2A AVX 10% 50V
C119
6 C111, 1uF 603 ECJ-1VB1A105K Panasonic 10% 10v
C183-C187
4 C112, C115, 0.022 pF 201 GRMO033R60J223KE01D Panasonic 10% 6.3V
C117, C127
5 C113, C116, 100 pF 201 GRMO0337U1E101JD01D Panasonic 5% 25V
C118, C128,
C130
2 C114, C132 22 pF 603 06033J220GBTTR AVX 2% 25V
6 Cci21, 47 nF 201 C0603X5R0J473K TDK 10% 6.3V
C123-C126,
C139
1 C122 0.1 pF 402 ECJ-0EX1C104K Panasonic 10% 16V
1 C129 0.022 pF 201 GRMO033R60J223KE01D AVX Corporation | 10% 6.3V
2 C131, C133 1pF 603 GQM1885C2A1R0CBO1D | Murata 0.25pF 100v
2 C134, C137 0Q 603 CRCWO06030000Z0EA DALE 5% 1/10W
3 C142, C143, 10 nF 402 C0402C103K3RACTU Kemet 10% 25V
C147
1 C188 4.7 uF 1206 GRM31CF51H475ZA01L Murata 20% 50V
1 C189 470 pF 603 GRM1885C1H471JA01D | Murata 5% 50V
3 C233-C235 2.2 pF 1206 ECJ-HVB1A225K Panasonic 10% 1ov
2 C413, C414 15 pF 402 ECJ-0EC1H150J Panasonic 5% 50V
30 ADS61x9/55xxEVM SLWUO061A-December 2008—Revised June 2009
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I} TEXAS
INSTRUMENTS
www.ti.com Physical Description
Qty Reference Not Value Foot Print Part Number Manufacturer Toleran | Volt Watt
Installed ce
1 D2 B340A-13-F DIODE_SM_DO_214AC B340A-13-F Diodes Inc
1 D3 BLUE DIFUSED DIODE_SM_HSMN_C170 HSMN-C170 AVAGO
0 FLT1 Not Installed | 245.76 MHz FILTER_8_SM_150x150 TF2-Q5EC1 _DNI Toyocom
12 JP7,-JP14, Jumper_1x3 HDR_THVT_1x3_100 22-28-4030 Molex
JP16,
JP18,JP19,
J18
4 JP15, J15, HEADER 2POS JUMPER2 22-28-4020 Molex
J14,JP17
3 J1,J2,33 HEADER 4x2 hdr4x2_100ctr 90131-0124 Molex
1 J5 HEADER MALE 20x2 POS CON20x2_100ctr_M_tsw1100_ | PBC20DAAN Sullin
0.100 VERT mate
2 J6, J19 SMA_END_JACK_RND SMA_SMEL_250x215 142-0711-821 Johnson
Components
3 J7,739,J11 RED BANANA_JACK ST-351A ALLIED
ELECTRONICS
0 Jg, J20, J21 Not Installed | SMA_END_JACK_RND SMA_SMEL_250x215 142-0711-821 Johnson
Components
1 J10 CONN_QTH_30x2-D-A conn_QTH_30x2-D-A QTH-060-02-F-D-A Samtec
1 J12 BLK BANANA_JACK ST-351B ALLIED
ELECTRONICS
1 Ji7 CONN USB TYP B FEM conn_usb_typb_fem 897-43-004-90-000 Milmax
0 L6,L7 Not Installed | 150 nH 603 0603-151J API Delavan Inc | 5%
0 L8,L24 Not Installed | 68 1206 EXC-ML32A680U Panasonic
9 L9, L16-L21, 68 1206 EXC-ML32A680U Panasonic
L23, L13
1 L10 1K at 100 MHz 805 BLM21AG102SN1D Murata
0 L11, L12 Not Installed | 47 nH 603 PE-0603CD470JTT Pulse 5%
2 L14, L15 180 nH 603 ELJ-RER18JF3 Panasonic 5%
1 L22 68 uF IND_SM_MSS1038 MSS1038-683ML Coilcraft
2 RN1, RN2 22 rnet8_16_0603 742C163220JPTR CTS 5% 62.5mwW
4 RN3-RN6 0Q rmet4_8_0603 YC164-JR-070RL Yageo 62.5mW
6 R3, R5, R59, 3K 603 ERJ-3EKF3001V Panasonic 1% 1/10W
R60, R63, R64
3 R4, R58, R62 2K 603 ERJ-3EKF2001V Panasonic 1% 1/10W
5 R6, R10, R15, 10K 603 ERJ-3EKF1002V Panasonic 1% 1/10W
R18, R35
3 R7, R69, R70 0Q 603 ERJ-3GEYOROOV Panasonic 5% 1/10W
1 R12 14K 603 RCO0603FR-0714KL Yageo 1% 1/10W
5 R13, R19, 100 603 ERJ-3EKF1000V Panasonic 1% 1/10W
R20, R40, R44
1 R16 10 603 ERJ-3EKF10ROV Panasonic 1% 1/10W
1 R17 30.1K 603 MCRO3EZPFX3012 ROHM 1% 1/10W
2 R21, R26 4.99 603 CRCWO06034R99FNEA Dale/Vishay 1% 1/10W
0 R22, R25 Not Installed | 49.9 603 ERJ-3EKF49R9V Panasonic 1% 1/10W
2 R23, R24 24.9 603 ERJ-3EKF24R9V Panasonic 1% 1/10W
1 R27 1K 603 MCRO3EZPFX1001 ROHM 1% 1/10W
1 R28 7.15K 603 RT0603DRDO77K15L Yageo 0.50% 1/10W
11 R29, R39, 10K 603 CRCWO060310KOFKEA DALE 1% 1/10W
R41, R45,
R57,R61, R71,
R77, R78,
R92, R98
0 R30, R68, R81 | Not Installed | 49.9 603 ERJ-3EKF49R9V_DNI Panasonic 1% 1/10W
0 R31, R37 Not Installed | 121 603 ERJ-3EKF1210V_DNI Panasonic 1% 1/10W
4 R32, R43, 130 603 CRCWO0603130RFKEA DALE 1% 1/10W
R88, R91
4 R33, R80, 82 603 CRCWO060382ROFKEA DALE 1% 1/10W
R83, R90
3 R34, R100, 49.9 603 ERJ-3EKF49R9V Panasonic 1% 1/10W
R101
2 R36, R48 348 603 ERJ-3EKF3480V Panasonic 1% 1/10W
0 R38, R46 Not Installed | 68 603 MCRO3EZPFX68R0 ROHM 1% 1/10W
1 R42 750 603 CRCWO0603750RFKEA DALE
2 R47, R89 100 603 CRCWO0603100RFKEA DALE 1% 1/10W
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I3 TEXAS
INSTRUMENTS
Physical Description www.ti.com
Qty Reference Not Value Foot Print Part Number Manufacturer Toleran | Volt Watt
Installed ce
1 R49 10K 603 ERJ-3GEYJ103V Panasonic 5% 1710w
1 R50 2.21K 603 ERJ-3EKF2211V Panasonic 1% 1/10W
1 R51 4.7K 603 ERJ-3EKF4R71V Panasonic 1% 1/10W
0 R52 Not Installed | 10K 603 ERJ-3EKF1002V Panasonic 1% 1710w
1 R53 1.5K 603 ERJ-3EKF1501V Panasonic 5% 1/10W
0 R54, R65—-R67 | Not Installed | 0 Q 603 ERJ-3GEYOROOV Panasonic 5% 1/10W
2 R55, R56 26.7 603 ERJ-3EKF26R7V Panasonic 1% 1710w
0 R72, R73, Not Installed | 10K 603 CRCWO060310KOFKEA DALE 1% 1/10W
R75, R76, R79
0 R74, R94 Not Installed | 0 Q 603 CRCWO06030000Z0EA DALE 5% 1/10W
0 R82 Not Installed | ZERO 603 ERJ-3GEYOROOV Panasonic 5% 1710w
2 R84, R87 ZERO 603 ERJ-3GEYOROOV Panasonic 5% 1/10W
1 R85 ZERO 603 ERJ-3GEYOROOV Panasonic 5% 1/10W
0 R86 Not Installed | ZERO 603 ERJ-3GEYOROOV Panasonic 5% 1710w
1 R93 3K 603 RCO0603FR-073KL Yageo 1% 1/10W
1 R95 2.2 603 ERJ-3RQF2R2V Panasoninc 1% 1/10W
2 R96, R97 30.1K 603 ERJ-3EKF3012V Panasonic 1% 1710w
1 R99 93.1K 603 ERJ-3EKF9312V Panasonic 1% 1/10W
0 R102 Not Installed | 56.2K 603 ERJ-3EKF5622V Panasonic 1% 1/10W
1 R268 51K 402 ERJ-S02F5102X Panasonic 1% 1710w
6 SJP1, SJP2, JUMPER_1x3_SMT smd_bridge_0603 NO PART Short 1-2 with 0 ohm resistors
SJP4-SJP6,
SJP8
1 |sip3 NO PART ‘ ‘
1 SJP7 JUMPER_3X2_SMT smd_bridge_3x2_0603 NO PART Short 1-2 with 0 ohm resistors
1 Swi SW PUSHBUTTON SW_RESET_PTS635 PTS635SL43 C & K Switch
2 SW2, SW3 RESET SW_THVT_SPST_PTS635SL4 | PTS635SL43 ITT
3 Industries/C&K
Div
6 TP1, TP3, Test Point Black testpoint 5001 Keystone
TP6, TP7,
TP11, TP13
6 TP2, TP4, Test Point White testpoint 5002 Keystone
TP5, TP8,
TP10, TP12
3 T1, T2, T5 WBC1-1 XFMR_WBC4-1W WBC1-1 Coilcraft
1 T4 ADT4-1IWT TRANS_SMVT_CD542_6 ADT4-1WT Mini Circuits
1 Ul ADS61x9/55xx QFN48 ADS61x9/55xx TI
1 U4 THS4509 QFN16 THS4509RGTT Tl
1 us 93C66B TSSOP8 93C66B-I/ST Microchip
1 ueé FT245BM PQFP32 FT245BM Future
Technology
Devices
0 u7 Not Installed | SN74AVC16244DGGR TSSOP_48_496x244_20 SN74AVC16244DGGR TI
2 us, U14 TPS79633 SOT_223 6_TG TPS79633DCQ Tl
1 u9 TPS79601 SOT_223 6 TG TPS79601DCQR TI
1 u10 CDCE72010 QFN64 CDCE72010RGCT TI
1 U1l TPS5420D SOIC_8_197x157_50 TPS5420D Tl
1 u12 TPS79501 SOT_223 6 TG TPS79501DCQ TI
1 uU13 TPS79601 SOT_223 6_TG TPS79601DCQ TI
0 VCX01 Not Installed | TCO-2111T at 983.04 MHz | VCXO_6_CUSTOM2 TCO-2111T at TOYOCOM
983.04MHZ
1 Y1 6.0000 MHz smd_csm-7_xtal ECS-60-32-5PDN-TR ECS
4 Screw machine, ph 4-40 x PMS 440 0038 PH Building PCB legs
3/8 Fasteners
4 Stand-off hex .5/4-40THR 1902C Keystone
Electronic
14 Shunt connector S9000-ND DigiKey
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INSTRUMENTS

www.ti.com Physical Description

5.3 Schematic Drawings
The schematic drawings appear on the following page.
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(SHORT 1-2) c69
R21
AMP- 1 % 2 {INP  SH3
1 _L R81 4.99
6 WBC1-1 coa UF 499 R100
o 5.6pF DNI 49.9
SIP1 o o
cr4
33pF c148
DNI 33pF
c95 RE8
AMP_| 5.6pF 49.9 R101
18 RE2 (SHORT 1-2) T DNl C68 DNI R26 49.9
2 1 1 i 1 % 2 <IN.M  sH3
DNI (NO SHUNT) zgﬁlo AMP+ caa 1R 4.99
AuF -
siP2 3; ADS556XEVM INPUT:
C94, C95 = 120pF
C68,C69 = 33nH
Install C105, C106
R21, R26 = 12.1 ohm
Remove R100, C148, R101
c
vss-
T VSS- = VSS+ minus 5V
_I_C7° icn 1072 ims VEs+
11";\7 10uF 11(';5 10uF
10V 10V R3S
0K
1/10W e
1%
Default: Short 1-2
R36
R38 L6 c75
THS4509 ) A 1 ~~A2 JF AMP+
u4 9 68 é‘:’\?l"“ 47pF
TS Ra0 Py DNI DNI L11
AMP_IN- 1 4 47nH
Moo AN ; > DNI ®
2
ZERO 100 L12
AMP_IN+ R86 g, @ é @ 470H
Ra4 DNI
] :ijﬂ R46 L7 cr7
.—/\/\/\—L/WY\ 2 %F AMP-
150nH
Ras on on i L
348
SH3 AMP_vVCMY)>——4 vss+
1681 | cgp LC8 | cas
DNI: Do Not Install FAWF TFo0F TWF TE00F
cre | cro 16V i 10V 16V F 10V
J1uF 1uF <
16V | 16V
A . A
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1. OPTION 1 (DEFAULT): SJP4 - SHORT 1 & 2; SJP7 - SHORT 1 & 2; SJP6 - SHORT 1 &2.

TP7 P8
O{|7 2. OPTION 2 (CDC SINGLE-ENDED CLOCK INPUT): SJP4 - SHORT 2 & 3; SJP7 - SHORT 3 & 4; SJP6 - SHORT 1 & 2.
R27
V_CTRL CP_OUT, 3. OPTION 3 (CDC DIFERENTIAL CLOCK INPUT): SJP4 - SHORT 2 & 3; SJP7 - SHORT 5 & 6; SJP6 - SHORT 2 & 3.
ﬂ 1K
3.3v_CDC_CP c61 R28 c62
3.3V_CDC_CP AuF 7.15K AuF
R29 10K 119 s SIP7
L2 CLKIN 1 CLOCK IN 1 ce5
VCXO1L Cé0] [100n CLOCKIN Yo 3
[} 8 1 cDC REF R34 YIP 5 [ o] F2—>cik+  sH3
1 v ctre vee Ceal [100pF c63 9.9 Ta AUF 10V
J18| O | EN ouTB (SHORT 1-2) 1/10W
5 GND  OUT 4 22uF o (SHUNT 1-2)
(NOSHUNT) _| TCO-21117@983.04MHZ
DNI 3.3v_CDC_CP
o 33V_AUX (SHORT 1-2)
55 C134 ez 10, VCXO INB YIN
olo % 2 I
0 ohm R30
R33 82 VBB SIP6 ADT4-1WT L ©88
49.9 {F2—>cik-  sH3
DNI 09 AuF 10V
3.3V_CDC_CP cDC_REF c135
J21 cia7 R91 130 3.3V_AUX 1uF
CLKIN 10nF 16V sIP8 Ra2 D3
Eg 12 R4 4 1]L2 VCXO_IN PLLLOCK A
XD 0 ohm LIk 3.3V_AUX PLL LOCK 2
0ohm oo ez BLUE DIFUSED
113 3.3V_AUX
N 3.3V_AUX (SHORT 1-2) c110
DNI
7 es 3.3V_AUX i
3.3V_AUX d Z nl
.3V c115 c1291[022uF i |z
iy z|Z
022uF I»—L< a2
o c130l [100pF é 8 §§
FLT1
245.76MHz. ‘4 ‘q ;7 88 Ra3 7 100pF
ci32 ONI % 29 130 136 .
56
Yo o9 c114 §|7 :J . SJ (JGJC o s{ o g 4 33V_AUX
N op tEEEEEEEEEREREE
! QO Qadt i+l Hd0N0E20XQ
222 £ Oziuauda P 9E5908¢
OO0 ol e 17T |0<J<
2 oo nilo gLo% |
2 S0yuQorES b 30 4 3.3V_AUX
2 ho”o >> 7 R71 DR61 SR57
RS0 TESTOUTA 4 10K D10K »10K
wor oo F 1 e s, T3¢ 73
4 VCT_PLL SPICLK |48 FPGA_SCLK SH3,5
—2- vce SPI_LE CTRL_LE SH5
e Y SPI_MOSI [-44 FPGA_SDATA SH35
7 - o o
uoP vCe $3—2
—E vee U10 U9P or AUXINP jl w72 Srs s
UIN USN or AUXINN -
10 gip CDCE72010 o [Ca0 3.3V_AUX Tk S0k Sk 33V AUX
3.3V_AUX 12| vee usp |32 _T DNI {DNI {DNI
oV 12; U2N UsN [-38 ¢ R76
p 13 uop vee [F3—
141 vee u7p |36 DNI
SH5 SPI_MISO 151 spI_mIsO U7n 38 DNI
- 3.3V_AUX MODE_SEL VeC [7og 3.3V_AUX | (3122
SV g JRESET or /HOLD SV 1 o [a20
8 1uF
R78 e R73 DNI
10K k) DNI N
P8 el a
058%%8%%05%88%02
3.3V_AUX > MODE SEL 225555555555555%
S | 33v_a0 R i‘ﬁ*ﬁﬁ#ﬂ#ﬁﬁﬁ#x{% 3 3v_AU
SHORT 1-2 77 T
€1207 1217 €136 €123 €138 C1247{ C1407| C1257| c1417{ C126 C107 C139| C108 A (NO SAUNT) 7
10nF J47nF J10nF J47nF J10nF J47nF J10nF J47nF J1onF Ja7nF J1onF Ja7nF J10nF 3.3V_AUX AUX_SEL A
i { ] i { sy I3 TEXAS INSTRUMENTS
I ‘ ‘ ‘ y ‘ y ‘ ‘ Y ‘ ‘ coc PWRDWN p B8  pwrown, 4 53
SHORT 1-2 1 100 4 RESE?@ Tlle .
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+3.3VA

R60
3K

R58
2K

R59
3K

b

and ADS5547.

+3.3VA
t 222200 wuwwow +3.3VA
c12 ~|css “fcos {cor —{ces {coo DOBDEE Fob v b
asgs PARALLEL INTERFACE
Jione "Jione " JionF JionF JionF 100k gggggi T333%3 R6
Seele 0 oSS 10K
% [a)aYa¥alalaliaYaYa¥aYa¥a
AN NN A AN +3.3VA
SW1
s
ADC_DVDD
ADC_DVDD
Jcaz i
c11 @
asSasasasosos 10nF o]
10nF ol gl ol gleeo! SERIAL INTERFACE
S89<99030n03808
GND D‘DDDI\\|\|\\
1o/ IR0 Qo N
TP11 IR eaYolageyaloyal
opopn
DRGND
&O DRGND DRVDD 52 3
laa
DRVDD DO_D1_P DO_DI1-P SH5
_D1_| |
TP10 SHS OVR ¢ 31 oyR DO DI M [F33——5> D0 DM SH5 O{|7
4 32 <
2 g:g Etigg?g‘ CLKOUTM UL NC2 RESERVED-P  SH5 TP5
5| lar < :
> i DFS _ A gg;ouw ADSE1X0 REgg% i RESERVED-M SH5
7 29 SCL
2 oE SCLK (22
s AT 12
SH2 CLK+ 10 26
SH2 CLK: g 11| GKP AVDD 750 +3.3VA
; [17 | CLKM AGND .
JP15 AGND JPI1 - R13 100
Defaut OPEN a cocoo ola
362355550508
RIS SIZZ23313233% - DPSDATA  SH4
10K R18
EECEECEERRER e
S>FPGA_SDATA SH2,5
\/ R67 0 OHM -
DNI
SH1 IN_P g . +3.3VA
SHL IN_M R102 +33VA SEN
56.2K
R85 ZERO
SH1 AMP_VCMKS- DNI ;?4
TP13
R16 10
SH1 VCM )
(5 c13 TP12
TP6 P4 - (P — R62
O{|7 1uF MODE 7 8 2K
NOTE: 3
Remove R16 for NOTE:
ADS61B29 and Install R102 for ADS5517, | 2— R63
ADS61B49 ADS5525, ADS5527, = 3K
ADS5545, ADS5546, (SHORT 1-2)

—AAN—DDFPGA_SEN SH5
R65 0 OHM

DNI

U1 is compatible with:
ADC RESOLUTION SPEED
ADS6149 14BITS 250MSPS
ADS6129 12BITS 250MSPS
ADS6148 14BITS 210MSPS
ADS6128 12BITS 210MSPS
ADS61B49 14BITS 250MSPS
ADS61B29 12BITS 250MSPS
ADS5560 16BITS 40MSPS
ADS5562 16BITS 80MSPS
ADS5517 11BITS 200MSPS
ADS5525 12BITS 170MSPS
ADS5527 12BITS 210MSPS
ADS5545 14BITS 170MSPS
ADS5546 14BITS 190MSPS
ADS5547 14BITS 210MSPS
DPSCLK  SH4
w20 100 +3.3VA
S>FPGA_SCLK SH2,5
R66 0 OHM R3
DNI ~
TP1 — R4
7 | 8 | 2K
5
°T »
1 2
TP2 Py R5
= 3K
(SHORT 1-2)
>>Cs SH4
R7  0OHM
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5V_AUX
L10

v1
5V_AUX 6.0000MHz
€90 co1
27pF 27pF
5V_AUX
R49
c92 93C66B U 10K
i; 10nF B
vce cs |+
Hors  ck 2
8 ne DI
VSS  DOUT
BV_AUX
RS0,

WEOOEZOQ
R51 Q oz 8 00
47K HFze2x>
Do Not Install 1 EEsk x D1
R52 S\LAUX 2| EEDATA b2 (22
;3[ vce s D3 Jl
RESET D4 :%a
RSTOUT D5 |-
0 0HM R53 15K 3v30UT FT2458M D6 [
, . ) USBDP D7 18
USBDM | GND J%
RS54 @G> o
1K @ 100MHZ o not nstall o R55 26.7 Q3L Ou
z= _‘x U‘x 2
— coa ola ol 3IF Sle
CONNUSB TYP B FEM
B ERPEED P
R56 1 cs1
—— 33nF 3.3V_AUX
26.7

a

V_AUX
+

1
j_ cs6 i cs7 i css j— cao
3; 10uF :i’ 1on|=:ii 10nF:ir 10nF

SCLK
221K DDSCLK  SH3
EEERRE SDATA _55SDATA SH3

= >>CS SH3
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CLKOUT_P

SH3 D12 D13-P 1 8 gg g P
SH3 D12_D13-M 2 7 R
SH3 D10_D11-P 3 6 BB
SH3 D10_D11-M 4 5
SH3 D8_D9-P ; ’; g;g i
SH3 DE_DO-M 3 6 CLKOUTP
SH3 CLKOUT_P 3 g
3.3V_AUX SH3 CLKOUT M
RN4  0ohm
i ] ] RN5__0ohm
C100——C101——C10% C103 1 8 P
SH3 D6_D7-P
100F o 40N of 100 of 100 SH3 D6_D7-M 2 v M
SH3 D4_D5-P 3 6
SH3 D4_D5-M 4 5
b P
SH3 D2_D3-P 1 8 ;§ g
SH3 D2_D3-M 2 Bty
SH3 DO_D1-P 3 830D
SH3 DO_D1-M 4 5 D
RN6 0ohm
SH3 RESERVED-P ) RESERVED P
R70 0 OHM
SH3 RESERVED-M ) RESERVED M
R69 0 OHM
3.3V_AUX 3.3V_AUX
22 RN1
u7
VCC1 VCC4 57‘ ‘1*0 go
vce2  vees z 102
5 12_D
7] 13D HEADER MALE 20x2 POS .100 VERT
, a7 ]
1A1 1v1 |2 3 14 D! CLKOUT
46 | 3 2 15 D
1A2 vz (-3 2 o oo
C a4
1A3 1v3 (2 D
43 |
1A4 1v4 0
, a1
2A1 2v1 8 g
———201 582 2v2 |2 2
38|
2A3 2v3 (17 D
37 |
2A4 2v4 2 RN2 0
, 36| 1 b
3AL 3v1 (12 s D D
———35{ 32 3v2 [
33 16 7 10 D D10
3A3 3v3 Do D10
32 { 3pg 3v4 L 6 11
5 12 DIl D12
, 30|
4A1 av1 2 4 13 D12 D13
29 | 20 3 14 D13
4A2 ay2
—27_25 4A3 av3 [ 22 CLK-OUT-P 2 2 cLkout
OUT-
A4 avs |22 1 16
10E
20E
30E
40E
GND1 GND8
GND2 GND7
GND3 GND6
GND4 GNDS5
SN74AVC16244DGGR

CONN_QTH_30X2-D-A

2 1
4
6| J10 5
8 7
10 9
12 11
14 1
16 15
18 17
20 19
22 21
24 2
SH3 OVR 26 25
27
30 29
D12 D13 P 32 31
D12 D13 M 34 33
36 L —
D10 D1l P ag 7
D10 D1l M 40 9
42 41
D8 D9 P 44 4
D8 D9 M 46 45
48 47
D6 D7 P 50 49
D6_D7_M 52 51
54 5
CLKOUTP 56 55 [
CLKOUTM 58 57
60 59 [
62 61
64 63
66 65
68 67
D4 D5 P 70 69 [
D4 D5 M 2 71
4 73
D2 D3 P 6 75
D2 D3 M 8 77
80 79
DO D1 P 82 81
DO D1 M 84 83
86 5
RESERVED P 88 7
RESERVED_M 90 89 [
[ 91
94 93
96 95
98 97
100 99 )
102 101 JP18
104 103 (SHORT 1-2)
106 105
106 105 SPOVR  SH3
110 109 SPCTRL_LE SH2
112 111
114 113 SPI_MISO SH2
e s FPGA_SEN SH3
20 19 FPGA_SDATA SH2,3
FPGA_SCLK SH2,3
G2 G1
G4 Ga
G6. G5
G8 G7
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6-36V

6-36V
C) PWR IN ] o2
RED (NO SHUNT)

P13
33V_ADC_LDO  33VA_IN

u11
7

? VIN BOOT
c145 ENA

e 2 NnC1 PH
16V 3 ne2

GND VSNS

TPS5420D
L8

(SHUNT 1-2)

Ji2
GND

BLK

ADC_DVDD_LDO  JP14

3.3VD_IN

L22

oz 68uH

JP16
5.3V

(SHUNT 1-2)

5V_AUX

C235
2.2uF

by 10uF 1uF
ov 16v
u13
EN ouT
IN  NR/FB
GND GND
TPS79601

3 2 . 53V 1 u12 (SHUNT 1-2)
MSS1038-683ML l PWR I EN  ouT 4 5V 3@
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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 5.3 V and the output voltage range of -0.3 V to 3.3 V.

Exceeding the specified input range may cause unexpected operation and/or irreversible damage to the EVM. If there are questions
concerning the input range, please contact a 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 50°C. The EVM is designed to operate
properly with certain components above 25°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 © 2008-2009, 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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