EVM User's Guide: ADS1282V2EVM-PDK
ADS1282EVM-PDK Evaluation Module

Description

The ADS1282EVM is a platform for evaluating the
performance of the ADS1282, a high performance,
2-channel, 31-bit, delta-sigma ADC. The ADS1282
board includes the ADS1282 and all the peripheral
analog circuits and components required to extract
optimum performance from the ADC. The evaluation
kit includes the ADS1282EVM board and the
precision host interface (PHI) controller board that
enables the accompanying computer software to
communicate with the ADC over Universal Serial Bus
(USB) for data capture, configuration, and analysis.

Get Started

1. Order ADS1282EVM-PDK from ti.com
Download and install the ADS1282EVM-PDK-GUI
software

3. Connect the ADS1282EVM to the computer with
the included USB cable

4. Launch the ADS1282EVM GUI from the start
menu

5. Refer to the ADS1282 data sheet for IC details

6. Visit the E2E forums for support and questions
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Features

» High resolution: 130dB SNR (250SPS)
» High accuracy: THD: —122dB, INL: 0.5ppm
* Low-noise PGA
» Two-channel input mux
* Inherently-stable modulator with fast responding
overrange detection
» Flexible digital filter:
— Sinc + FIR + IR (selectable)
— Linear or minimum phase response
— Programmable high-pass filter
— Selectable FIR data rates: 250SPS to 4kSPS
» Filter bypass option
* Low power consumption: 25mW
— Shutdown: 10pW
» Offset and gain calibration engine
* SYNC input
* Analog supply:
— Unipolar (+5V) or bipolar (+2.5V)
+ Digital supply: 1.8V to 3.3V

Applications

* Energy exploration
+ Seismic monitoring
» High-accuracy instrumentation
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1 Evaluation Module Overview
1.1 Introduction

The ADS1282 is a high-performance, single-chip, delta-sigma analog-to-digital converter (ADC) with an
integrated, low-noise programmable gain amplifier (PGA) and two-channel input multiplexer (mux). The
ADS1282 is an excellent choice for the demanding needs of energy exploration and seismic monitoring
environments. The PHI board primarily serves three functions:

* Provides a communication interface from the EVM to the computer through a USB port
» Provides the digital input and output signals necessary to communicate with the ADS1282
» Supplies power to all active circuitry on the ADS1282EVM board

This user's guide describes the characteristics, operation, and use of the ADS1282 evaluation module (EVM).
The ADS1282EVM enables the evaluation of the device through a USB interface. This user's guide includes
complete circuit descriptions, schematic diagrams, and a bill of materials. Throughout this document, the
abbreviation EVM and the term evaluation module are synonymous with the ADS1282EVM.

1.2 Performance Development Kit Contents
The ADS1282EVM Performance Development Kit (PDK) includes the following features (Figure 1-1):

» Hardware and software required for diagnostic testing as well as accurate performance evaluation of the
ADS1282.

* The PHI controller, which provides a convenient communication interface to the ADS1282 over USB 2.0 (or
higher).

» Easy-to-use evaluation software for 64-bit Microsoft® Windows®.

*  Windows 10 or 11 operating systems.

» The software suite includes graphical tools for data capture, histogram analysis, spectral analysis, and
custom configuration of the ADS1282. This suite also has a provision for exporting data to a text file for
post-processing.
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Figure 1-1. System Connection for Evaluation

2 ADS1282EVM-PDK Evaluation Module SBAU431 — JULY 2024
Submit Document Feedback
Copyright © 2024 Texas Instruments Incorporated


https://www.ti.com
https://www.ti.com/lit/pdf/SBAU431
https://www.ti.com/feedbackform/techdocfeedback?litnum=SBAU431&partnum=ADS1282V2EVM-PDK

13 TEXAS
INSTRUMENTS

www.ti.com Evaluation Module Overview

1.3 Specifications
The following specifications are applicable to the ADS1282EVM board and the PHI board.
Table 1-1. ADS1282EVM-PDK Specifications

PARAMETER CONDITIONS VALUE
Temperature Recommended operating free-air temperature range, Tp 15°C < Tp<35°C
Power supply input range (bipolar) | Recommended voltage range for J6 (-Vin) to GND -5V < -Vin £ -3V

0.7V < AINP < 4.05V
0.7V < AINN = 4.05V
-1.8V < AINP < 1.55V
-1.8V < AINN < 1.55V

External clock Recommended frequency range (fc k) 1MHz to 4.096MHz

Absolute input voltage to GND (unipolar)

Analog input voltage

Absolute input voltage to GND (bipolar)

1.4 Device Information
Please refer to ADS1282 data sheet for complete specifications.

Table 1-2. ADS1282 Specifications

DEVICE SPECIFICATION VALUE
Package size 9.7mm x 6.4mm
Operating temperature range -40°C to 85°C
AVSS to DGND supply voltage 2.6V to 0V
AVDD to AVSS supply voltage 4.75V to 5.25V
DVDD to DGND supply voltage 1.65V to 3.6V
Reference input voltage (Vrer = VREFP-VREFN) 0.5V to (AVDD - AVSS) + 0.2V
SBAU431 — JULY 2024 ADS1282EVM-PDK Evaluation Module 3
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2 Hardware

The ADS1282EVM is designed for easy interfacing with analog sources. This section covers the details of the
front-end circuit, including jumper configurations for different input ranges and clock sources, as well as board
connectors for signal sources.

2.1 EVM Analog Input Options

Connect differential analog input signals to pins +AINx and -AINx (x denoting channels 1 and 2) of headers

J3 and J5. Enable single-ended inputs for channel 1 by connecting -AIN1 to system ground (short pins 2-3 of
header J3) and apply the signal to pin 1 of header J3. For channel 2, connect -AIN2 to system ground (short pins
1-2 of header J5) and apply the signal to pin 3 of header J5.

Each of the differential input pairs accepts up to a 5Vpp differential signal, with an offset (common-mode) voltage
from OV up to +2.5V. The REF6050 provides the EVM default 5V reference voltage. Refer to Figure 2-1 for
details.

Differential 5Vpp, OV offset Differential 5Vpp, 2.5V offset

Amplitude (V)

Min (-1.25)

Min (1.25)

0 0.0601 0.0602 0.0603 0.0604 0.0605 0 00601 0.0602 00603 0.0604 0.0605
Time (Secs) [ +ame = Time (Secs) FAINX —
-AINX — -AINX —
Single-ended 5Vpp, OV offset Single-ended 5Vpp, 2.5V offset
5_
2+
4_
- S i
s g
2 2 Offset (2.50)
= 25
£ £
Min (-2.50) 1+
Min (0.00)
34 ! ! ! ! ! 0_6 0 0601 0 0602 0 0603 0 0604 0 0605
0 0.0001 0.0002 0.0003 0.0004 0.0005 : . : . :
Time (Secs) Time (Secs)

Figure 2-1. Maximum Input Signal Range (Vrgr = 5V)
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2.2 Common-Mode Amplifier

Figure 2-2 shows the OPA379 op-amp circuit used to generate the common-mode voltage that the ADS1282
requires from the input signals. The circuit output, Vocm, provides a voltage that is mid-scale with respect to the
selected input range of the ADS1282. In unipolar mode, Vocm is +2.5V relative to ground. In bipolar mode, Vocm
is OV relative to ground.

10.0k
c26
R53 Il
10.0k J
0.033 uF
AVDD(5.3)
c27
Vref J‘_“_o
1
avss OMFL,
R54 3 ™
10.0k > 4 R5S _ Vocm 29
o 1 37.4 v
—+ U6 ocm
R56 —chs | ©PA379AIDCKT C29
10.0k 14F 10pF
AVSS AVSS AVSS AVSS

Figure 2-2. Common-Mode Amplifier

2.3 Analog Input 1 Circuit

Figure 2-3 shows the front-end circuit to ADC input channel 1. Vocm supplies a DC shift to the differential inputs
connected to header J3. In unipolar mode, differential-output sources with a common-mode voltage equal to
ground (0V) are given a +2.5V DC shift. The DC shift raises the input signal common-mode voltage by the same
amount (2.5V), and the signal at the inputs to the ADS1282 has a common-mode voltage close to mid-scale of
the unipolar input range (0-5V). The mid-scale common-mode voltage makes analog input channel 1 best for
bipolar differential signals centered around a 0V common-mode voltage.

-AIN1 R3 _ R4 AINN1
221 221
SR5 —_—C5
$20.0k 1000pF
o
._—_l_ " ——C6
[~ — ——ocm 0.01pF
13 GND
(;RG
$20.0k —er
1000pF
+AIN1 R7 R8 AINP1
221 221

Figure 2-3. Analog Input 1 Circuit
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2.4 Analog Input 2 Amplifier

Figure 2-4 shows the fully differential amplifier circuit (THS4551) that drives ADC input channel 2. This
amplifier circuit provides flexibility for different input configurations, including single-ended and differential
inputs. Additionally, the circuit enables signals with different common-mode voltages to easily interface with
the ADS1282.

R28

1.0
AVDD(5.3)
C15

0.1uF

7 AVSS
o u3
+AIN2 R29 THS4551IDGKR
I 1.ba'k & 5 R30 R31 AINN2
Voem —w —w
3 4
DNP ci18
—1 3 0.01F
® R33 R34
o2 Vocm MW A AINP2
L 15 10
J5 — AVSS
GND DNP,
AIN2 | m R37
1.00k 1.00k

Figure 2-4. Analog Input 2 Amplifier

2.5 Voltage Reference

Figure 2-5 shows the REF6050 voltage reference circuit. By default, the REF6050 connects to the ADS1282
through the 0Q resistors R12 and R18. The REF6050 integrates a low output impedance buffer necessary for
precision ADCs to maintain a steady reference voltage during the conversion process.

Use an external reference source in place of the REF6050 by removing R12 and R18, and installing header J4.
The positive terminal of the voltage reference connects to header J4 pin 1, and the negative terminal to header
J4 pin 2. The pins of header J4 can also be used as test points for the onboard REF6050. Use resistors R9 and
R13 (not shown) as optional filter resistors when using an external voltage reference. Remove resistor R11 to
disable the voltage output of the REF6050 voltage reference.

AVDD(5.3) =

Remove R12 and R18 to disconnect

REF6050 reference and then install

p J4 to provide an external reference

1
14F
Vref
AVSS U2 o
- R11 Loty ours =2 G MW l To R9
Remove R11 to disable voltage ‘ 30 ) 6
reference |—|> EN OUT_F R15
2022 q To R13
3o ss GND_F | 1
- Cl11
4 GND_S 8 =~ 0-01uF
——C13 2R18
R21 ¢ R22 REF6050IDGKR 22F 30
10.0k < 120k C14
1pF
AVSS AVSS AVSS AVSS AVSS
Figure 2-5. Onboard Voltage Reference
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2.6 ADC Connections and Decoupling

Figure 2-6 shows all connections to the ADS1282 data converter (U1). Each power supply connection has a
pair of 10uF and a 1yF decoupling capacitors. Make sure these capacitors are physically close to the device

and have a good connection to the AVSS plane. The supply connections also have a series 0Q resistor.

These resistors facilitate current measurement for the ADC. Each digital pin has a 49.9Q) series resistor. These

resistors smooth the edges of the digital signals to provide minimal overshoot and ringing.

=
Remove R1 and R2 to measure
AVDD and DVDD supply currents
using external ammeter

Avog|g>.3)

R1

DVDD
AVSS
TPl R2 DVDD_pin
DVDD 0
a3 ca
10pF 1pF
GND U1
I
19 | \voD capp |14 0.01uF
- 21 pvpp capn 22
R9 and R13 are optional filter ToJa[1] C10 2 —— | 24 R10 ~RESET
resistors when using external ‘ 0.01uF VREFP RESET 4‘9‘,‘3
Vref on J4 R13 _ : R14 ~
To J4{2] —ww 2L ] VREFN PWDN [<22 wy— P WDN
0 R16 w09
28 | BypAS MCLK | iy
C12 . R17
L CLK L[~ Mo |2 MO
ad R19 R20 499
SYNC = SYNC pin 10 | oync M1 L8 i M1
— 9 R23 _ : R24
oo DRDY 3] BroY SCLK |2 SCLK
ANPT R25 499 DOUT
17 1 AINPL pouT & iy
. R26
AINNL 18 | Anni DIN |2 DIN
AINP2 R27 199 MFLAG
12 1 AINP2 MFLAG [—iL
2 49.9 o
AIRN 16 | AINN2 Avss |22 A‘T
DGND -2
DGND (2
DGND
1
DGND |2Z c1e

ADS1282IPWR

Figure 2-6. Connections and Decoupling
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2.7 Power Supplies

By default, the PHI powers the ADS1282EVM circuitry from the computer power supply through USB without
requiring an external power supply.

The EVM supports two different power configurations: unipolar, where the ADS1282 AVDD supply is set to 5V
and AVSS is connected to GND; and bipolar operation, where AVDD is set to +2.5V and AVSS is set to -2.5V.

Unipolar operation mode does not require an external power supply, as the ADS1282EVM receives power for all
the onboard circuitry directly from the PHI through USB.

Optionally, enable bipolar operation of the ADS1282EVM by using an external power supply. To do so, install
header J6 and provide a voltage from -5V to -3V to pin 2 of header J6 (-VIN) while grounding pin 1 of header J6
(GND). Then, switch the shunt position on jumper JP1 to short pins 1-2 together.

Figure 2-7 shows the connection options for the external power supply that is required for bipolar EVM operation.

A
Remove R43 to measure -2.5V
TP7 N N
rail current using external
GND
ammeter
A
Remove R42 to measure LDO
input current using external TP8
ammeter = -2.5V
GND U5 -2.5V
i R42 R43 T
5V < -Vin €-3V Vin 81N our L - ‘
DNP 0 | 0
c22 5 2R44
10pF En $11.3 23 caa
= 2 0.01F 10uF
Install J6 and supply an external 6 NR/SS
negative source to enable bipolar
operation 7 $R45 =
€25 DAC 4 $10.0k GND
0.01pF _3 GND -y
: NC PAD
1 J__TPS7A3001DRBR R
GND GND  GND GND GND
Figure 2-7. External Power Supply Connection
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2.8 Low Dropout Regulators (LDO)

Figure 2-8 shows how the ADS1282 5.3V AVDD and -2.5V AVSS supplies are generated. The PHI provides
power for AVDD. The user must apply an external power supply to generate the -2.5V rail for AVSS.

The TPS7A47-Q1 LDO regulates AVDD to 5.3V. The 5.3V LDO output is used for the AVDD connections and
can be reprogrammed to different output voltages using R46, R47, R48, R49, R50, and R51. See Section 5.1 for

possible configurations.

The TPS7A30 LDO generates the -2.5V rail for AVSS. This LDO is only supplied by external power on header
J6. By default, AVSS is connected to GND with a shunt on jumper JP1, position 1-2. If AVSS is set to -2.5V for
bipolar operation, connect an external negative supply to J6 and move the shunt on jumper JP2 to position 2-3.
In this configuration, the voltage level for AVDD does not need to be changed. The 5.3V LDO is referenced to
AVSS, so setting AVSS = -2.5V also changes AVDD to 2.8V with respect to GND.

=
Unipolar: 5.3V to GND
Bipolar: 5.3V to AVSS

J‘CZO

10pF

=
™7 Remove R43 to measure -2.5V ‘
rail current using external
GND
- ammeter
. 2.5V
Remove R42 to measure LDO
input current using external TP8
ammeter —_ -2.5v
GND U5 T -2.5V
Vi R42 R43 T
-5V £ -Vin <-3V ’ Vin g1 out L vy
DN 0 0
c22 s e tRA4
10pF >11.3k Cc23 C24
= w2 0.01 pF 10uF
Install J6 and supply an external 6 NR/SS
negative source to enable bipolar
operation 7 2<R45 =
25 RUC onp s $10.0k GND
001pF 3 | o oo |2
TPS7A3001DRBR 1
GND GND  GND GND GND
=
Remove R38 to measure LDO
input current using external
&
Sl EEe? AV D D Remove R39 to measure
s AVDD current using external P
+5.5V ammeter AVDD(5.3)
5.5V T u4 AVDQ|LS.3)
R38 +5.5V 15 | our L R39
0 Las ] our |22 0 R40
R41 2.0k
1w B Sense/re fo—
——C19 82k
104F
“
4 NR = D1
L — 6pav2 \)
AVSS 2 TR e iz XGreen AVSS
3P2v NC [—=— 1 o
g 1PeV NC % __lcjé
10 0P8V NC [—
0P4V
111 opov GND 7 AVSS
12 1 op1y pap 2L
TPS7A4701QRGWRQ1
>R46 R492R502R51
20 NP DNP 2077247 3 AVSS
AVSS

Figure 2-8. LDO Regulators:

-2.5V (top), 5.3V (bottom)
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2.9 Flip-Flop/SYNC Circuit

Figure 2-9 shows the flip-flop circuit used to synchronize the SYNC input. The SYNC input allows the ADS1282
to synchronize the operation to an external event. The circuit utilizes the SN74HCS72, which is a Schmitt-Trigger
input, negative-edge-triggered, D-type flip-flop (U7). The SYNC input is latched on a falling, edge of the clock,
and clocked out into the ADS1282 on the next falling edge of the clock.

DNP

o
1<
1S

o

L1
€30
0.1uF
= U7
GND
14 1 vee
0sc i 1CLK 1Q Z SYNC
SYNC_FFIN 2 LRRE 1Q
“ 1D
1CLR
L ocik 29 =—
2PRE 2Q —
12
13 o 7
DVDD | 2CLR GND
SN74HCS72PWR

GN

o

Figure 2-9. Flip-Flop Sync Circuit

2.10 Clocking

Figure 2-10 shows the different clocking circuit for the ADS1282EVM that is enabled or disabled by jumper JP3.
The default setting for jumper JP3 is the 2-3 position (ENABLE), which enables the local 4.096MHz oscillator
(Y1) on the ADS1282EVM. This clock is routed to the main clock input (CLK pin) of the ADS1282. The oscillator
also connects to the clock input of the flip-flop circuit for the SYNC input. A 49.9Q) series resistor is placed on
the clock output to reduce overshoot and ringing on clock transitions. Moving JP3 to the 1-2 position (DISABLE)
allows an external clock supplied on header J2 (not populated). Use a CMOS square-wave signal with an
amplitude equal to 3.3V (DVDD) and a frequency within the specified range (Table 1-1) of the ADS1282.

CLK
DNP
£

GND

A
Disable oscillator (Y1) and install J2 to
apply external clock source

o
<
o
o

—|_ R65 CLK
—— WW—
Y1 49.9
4 3
J—c32 tre7 e out P Re6 osc
3 L
O-1uF c\ ABLE Q——z j82k ) X 0
L osc | &2 OE GND
GND DISABLE | B SIT1602BC-83-33E-4.096000Y
JP3 = =
GND GND
Figure 2-10. Clocking
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2.11 Serial Interface

Figure 2-11 shows the digital connections between the ADS1282 and the PHI. The ADS1282 uses SPI serial
communication in mode 0 (CPOL = 0, CPHA = 0) to configure the internal registers. The signal bank (J7)
provides test points for the ADS1282EVM digital signals.

18 5.5V
P —
~PWDN 6 : : 5
~RESET P o= =
MFAG___ 10 | | 9 L9 GND
SYNC_FFIN 12 11
YNC PAN 12 F o, LI gy
MO 14 13
e 7Y 13
M1 16 15
ML 16 14— 15
7 DIN 18 17
=18 | 17
~PWDN 1 e 2 MCLK 20 | 5 19 19
~RESET 3]l e eld —22 1 » n |2
MFLAG s e elst e S 3 2
DVOD SYNC_FFIN 7 1T® O3 CAPCLK_OUT 26 | 5 5 2
SYNC 5 1® T CAPCLK_IN 28 27
DNP o @ 28 = 7
MO 1 | o ol 12 DRDY 30 | 29
Foves ) | &—— DONP e o Osc 30 29
Optional pull-up resistors RGO o M1 13 | o ol 14 C 32 e, 0 o3 3L
MCLK 15 | o &l 16 34 33
— " one o o 34 33
NP DIN 17 | o &l 18 36 1 3¢ 35 |35
DOUT 19 | o ol 20 Dour 38 | 4 37 |37
DRDY, 0 | e a2 40 | 49 39 32
SCLK 23 | o ol 22 42 1 4 41 AL
CAPCLK OUT 25 | o o | 26 T AR B O I
0sC 27 | o al 28 46 | 46 a5 |22
e o
48 47
so |8 M Y e R63  wp
DVDD 50 9
i % 52 51 |22 49.9
— 7
GND SDA T 3 [
SCL s | 2° >[5
2o 58 57 ==
60 L 5o ID_PWR
ol ow oo |
GND GND
QTH-030-01-L-D-A-K-TR
GND GND

Figure 2-11. Connections to Digital Signals on PHI and Test Points

2.12 EEPROM

Figure 2-12 shows the EEPROM circuit the PHI uses to identify the EVM at power up. The EEPROM
communicates with the PHI over an 12C bus that is not shared with the ADS1282. This circuit is not required by
the ADS1282 for operation and is powered down when not used by the PHI.

A
EEPROM only used by PHI data
acquisition board; not needed in
end equipment design.

ID_PWR ID_PWR ID_PWR
SR64
3$10.0k
U8
L1 o
2 7 P 1
2] 2
Al we 2 : Install jumper to disable
3 A2 scL 6 SCL = write protection
4 1 vss spA  |>—SRA
| BR24G32FVT-3AGE2 1
GND GND

Figure 2-12. EEPROM for EVM ID
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3 Software
3.1 Software Description

The ADS1282EVM-PDK-GUI software suite includes graphical tools for data capture, register configuration, time
domain analysis, histogram analysis, and spectral analysis. This suite also has a provision for exporting data to a

text file for post-processing.

3.2 ADS1282 EVM Software Installation

Download the latest version of the EVM GUI installer from the Tools and Software folder of the ADS1282EVM
and run the GUI installer to install the EVM GUI software on your computer.

As shown in Figure 3-1, accept the license agreement and follow the on-screen instructions to complete the
installation. If the LabVIEW™ run-time engine has not already been installed, then a prompt to accept this license

agreement appears.

]

Setup - ADS1282 EVM

Welcome to the ADS1282 EVM Setup Wizard.

Back Next > Cancel

) ADS1282 EVM Setup - X

icense Arecment J‘;
Please read the following License Agreement. You must accept the terms of this
agreement before continuing with the installation.

Source and Binary Code Internal Use License Agreement

which is legally binding. After you read it , you will be asked
whether you accept and agree to its terms. Do not click | have read

Important Please carefully read the following license agreement |

Iaccept the agreement
Do you accept this license? © e
O I do not accept the agreement

<Back Next > Cancel

Figure 3-1.

3 ADS1282 EVM Setu

Installation Directory

Please specify the directory where ADS1282 EVM will be installed.

< Back

Installation Directory ~ C:\Program Files (x6)\Texas Instruments\AD! [/

Next >

*

Cancel

&3 ADS1282 EVM Setup

Ready to Install

< Back

Setup is now ready to begin installing ADS1282 EVM on your computer.

{Next>

X

*

Cancel

Software Installation and Prompts (1)
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&3 ADS1282 EVM Setup -

Installing

Please wait while Setup installs ADS1282 EVM on your computer.

Installing
Installing PHI Drivers

Back | Next> Cancel

Device Driver Installation Wizard

Welcome to the Device Driver
Installation Wizard!

This wizard helps you install the software drivers that some.
computers devices need in orderto wor

To continue, click Next.

[ New> Cancel

Device Driver Installation Wizard

Completing the Device Driver
Installation Wizard

‘The device driver installation wizard did not update any of your
software for your hardware devices because t was not better than
the software you currertly have installed.

Driver Name Status
\/ Texas Instruments (Win...  Readyto use

Bac Finish Cancel

&3 ADS1282 EVM Setup - X

Completing the ADS1282 EVM Setup
Wizard

Setup has finished installing ADS1282 EVM on
your computer.

@ Create Desktop Shortcut
Run ADS1282 EVM

< Back Finish Cancel

Figure 3-2. Software Installation and Prompts (2)
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4 Implementation Results
4.1 EVM Operation
4.1.1 Evaluation Setup

Connect the EVM as shown in Figure 4-1 after installing the software:

1.

2.

Physically connect P2 of the PHI to J8 of the ADS1282EVM. Install the included screws to provide a robust

connection.

Connect the USB connector on the PHI to the computer.

a. LED D5 on the PHI lights up, indicating that the PHI is powered up.

b. LEDs D1 and D2 on the PHI start blinking to indicate that the PHI is booted up and communicating with
the PC; Figure 4-1 shows the resulting LED indicators.

Start the software GUI as shown in Figure 4-2. Notice that the LEDs blink slowly when the FPGA firmware

is loaded on the PHI. This loading takes a few seconds. LED D1 on the ADS1282EVM illuminates once a

connection has been established.

Connect the differential signal generator to the ADS1282EVM inputs. The full-scale input range is £2.5V

differential with a common mode from 0V to 2.5V. A typical input signal is a 4.8Vpp sinusoidal wave. This

signal is adjusted just below the full-scale range to avoid clipping.

Verify the default jumper positions of the ADS1282EVM. Jumper JP1 is placed in the UNIPOLAR position

(pins 1-2) by default. Jumper JP3 is placed in the ENABLE position (pins 2-3) by default.

5. Verify default jumper
positions:
JP1, UNIPOLAR
JP3, ENABLE

Optional: Populate J6 and
connect -5V to -3V supply for
bipolar operation

ADS1282V2EVM-PDK

Signal
Source S

Signal
Source

Y

LEDs, D1, D2, and D5.

LED D1 lights up when
connection with EVM is
established

1. Connect PHI to

ADS1282EVM and 2. Connect USB cable to
install screws workstation

3. Start software GUI

4. Connect signal
sources to inputs

Figure 4-1. Connecting the Hardware to the ADS1282EVM

All apps

- Texas Instruments
ADC1285102 EVM

ADS92xx_EVM_GUI

= Select EVM GUI from
ADS1282 EVM Start menu or
desktop shortcut ADS1282

LOoL

E VMV

ADS8168 EVM

(@) (8] (8] (&) * (a]

ADS8681 EVM

Figure 4-2. Launch the ADS1282EVM GUI Software
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4.1.2 EVM Register Settings

Figure 4-3 shows the ADC register settings. Modify the registers to enable different device modes (such as filter
settings and power settings). Access this page by selecting the Register Configurations under Pages on the left

side of the GUI.

& ADs1282 EVM
File Debug Capture Tools

Pages

R} Register Map Config

< Time Domain Display
| © Spectral Analysis

Help

& B

Register Map Configuration

EVM Connected : ADS1282EVM

= X

Field View

Connect to Hardware

< Histogram Analysis Register Name Address Default Mode | Size Value 7|6(5[|4]|3|2([1]0
= USER REGISTERS
. D 0x00 0x00 R 8 0x00
Device Reset CONFIGO 0101 o2 |[rRw |8 | os2 [of1]|o|1|ofa]1]0
CONFIG1 0x02 0x08 RW | 8 0x08 Jjojofoj1jo|0fo |
Wake up HPFO 0x03 0x32 RW | 8 0x32 o|jof1f1jojof1]o0
| HPF1 0x04 0x03 RW | 8 0x03 o|jofofojo|Of1]1 |
Standb OFCO0 0x05 0x00 RW | 8 0x00 o|jofofojojofofo
i OFC1 0x06 0x00 RW | 8 0x00 o|jofofojojofOfoO
OFC2 0x07 0x00 RW | 8 0x00 o|jofofojojofOfoO
Interface Configuration FSCo 0x08 0x00 RW | 8 0x00 o|jofofojojofofo |
= FSC1 0x09 0x00 RW | 8 0x00 ojofojojofo|0]oO
Data Width FSC2 0x0A o0 [Rw |8 | oao |o|1[o|ofofofo]o
31 bits v [
Filter Type
SINC+FIR v
Decimation Ratio
1024 v
Fhp (Hz)
1.99 S
Vref (V)
5 =
Samples
1024 v Note: For Fields spanning multiple Registers,enter complete
Field data instead of partial data corresponding to the selected
Register.

Master Clock Freq (MHz)
4.096 ~

SCLK Frequency (Hz)

2.049M

Data Rate (sps)

1.00k

Idle

Register Description

HWCONNECTED | ki3 TEXAS INSTRUMENTS

Figure 4-3. EVM Register Configuration
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4.1.2.1 Channel Configuration

Figure 4-4 shows how the MUX field of the CONFIG1 register can be used to switch between channels
1 and 2. Options available for this field are AINP1_AINN1, AINP1_AINN2, INT_SHORT, PARALLEL, and
EXT_SHORT_AINN2. The Register Description section at the bottom of the Register Map Config page describes

each option.
&3 Apsi282 Evm - X
File Debug Capture Tools Help
EVM Connected : ADS1282EVM Connect to Hardware
Pages PP — B
PY Reaister Map Config D E & BE E
< Time Domain Display = = = =
& Spectral Analysis Register Map Configuration Field View
< Histogram Analysis Register Name Address | Default |Mode[Size| Value |7 |6[5|4[3|2][1]|0 | RESERVED 2 0x0 ‘
5 USERREGISTERS
- MUX v
- D 0x00 0x00 R |s 0x00 |0 oo 3 S
Levice Resel CONFIGO 0x01 os2 |Rw |8 | os2 |o|1]|o|1]ofo|1]0||CHOP AINP1_AINN1
0 (oo |EMIONION0E | PFca AINP2_AINN2
Wake up HPFO 0x03 0x32 | RW | 8 32 |of|o|1[1[ofo[1]0 INT _SHORT
HPF1 0x04 0x03  |[RW | 8 ox03 |o|ofofofofo|1]1 =
o OFCO 0x05 0x00 |RW | 8 ox00 |o|o|ofofofo]o]o PARMIEL
s OFC1 0x06 0x00 |[RW | 8 ox00 |of|ofofofofo|o]o EXT_SHORT_AINN2
OFC2 0x07 0x00 |[RW | 8 ox00 |o|o|ofofofo]o]o
Interface Configuration FSCO 0x08 0x00 |[RW | 8 ox00 |o|ofofofofo|o]o
= FsC1 0x09 0x00 |[RW | 8 ox00 |o|ofofofofo|o]o
Dt Widin FSC2 0x0A x40 |Rw |8 | ox0 [o|1]|o]ofofofo]o
31 bits v
Filter Type

SINC+FIR v
Decimation Ratio

1024 v
Fhp (Hz)
1.99 s
Vref (V)
5 =
Samples
1024 v

Master Clock Freq (MHz)
4.096 v

SCLK Frequency (Hz)
2.049M
Data Rate (sps)

1.00k

Idle

Note: For Fields spanning multiple Registers,enter complete
Field data instead of partial data corresponding to the selected
Register.

Register Description

RESERVED_2[7:7]
Reserved

MUX[6:4]
MUX Select
0: AINP1 and AINN1 (default), 1: AINP2 and AINN2, 2: Internal short via 400 Ohm, 3: AINP1 and AINN1 connected to AINP2 and AINNZ2, 4: External short to AINN2

CHOP[3:3]
PGA Chopping Enable
0: PGA choppping disabled, 1: PGA chopping enabled (default)

HW CONNECTED | ki3 TEXAS INSTRUMENTS

Figure 4-4. Channel Selection
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4.1.2.2 PGA Gain Selection

Figure 4-5 shows how the ADS1282 internal PGA gain can be configured within the PGA field of the CONFIG1
register. Gain options available are 1, 2, 4, 8, 16, 32, and 64. This setting is useful for providing dynamic range to
small signals relative to the full-scale input range of the ADS1282.

r 3
& Aps1282 VM - X
File Debug Capture Tools Help

EVM Connected : ADS1282EVM @ Connect to Hardware
Pages A 2 =
L 4 Register Map Config ¥ 6@ @ B e
< Time Domain Display = = = 2
& Spectral Analysis Register Map Configuration Field View
< Histogram Analysis Register Name Address Default Mode | Size Value o ] e P 2 e ] B RESERVED_2 0x0
= USER REGISTERS MUX AINP1_AINNA
N ID 0x00 0x00 R 8 0x00 0]0 0 0 =
Bevice Reget CONFIGO 0101 os2  |Rw |8 | o2 |o|1]o|1]o]o[1]|0| |CHOP CHOP_ENABLED
o|lofo| |y , =
Wake up HPFO 0x03 0x32 RW | 8 0x32 ojo|1f1|ojo|1(0 —
HPF1 0x04 0x03 RW | 8 0x03 ojojofojojo|1(n
Standb OFCO0 0x05 0x00 RW | 8 0x00 ojojofojojojofo GAIN_2
Y OFC1 0x06 0x00 RW | 8 0x00 ojojofojojo|Oofo0 GAIN_4
OFC2 0x07 0x00 RW | 8 o000 |o0|ofofofofo]ofo GAIN_8
Interface Configuration FSCO0 0x08 0x00 RW | 8 0x00 ofojojojofofo|o0O GAIN 16
Data Width FSC1 0x09 0x00 RW | 8 0x00 ojojofojojo|ofo0 =
FSC2 0x0A o0 |RW |8 | oo [o|1]o|ofo]ofo]o GAIN_32
31 bits v GAIN_64
Filter Type
SINC+FIR v
Decimation Ratio
1024 v
Fhp (Hz)
1.99 s
Vref (V)
5 T
Samples
1024 % Note: For Fields spanning multiple Registers,enter complete
Field data instead of partial data corresponding to the selected
Register.
i m— Register Description
aster ClockFreaMH2) (R SERVED_217:7]
4.09% % Reserved
SCLK Frequency (Hz) MUX[6:4]
MUX Select
2.049M 0: AINP1 and AINN1 (default), 1: AINP2 and AINN2, 2: Internal short via 400 Ohm, 3: AINP1 and AINN1 connected to AINP2 and AINN2, 4: External short to AINN2
Data Rate (sps) CHOP[3:3]
PGA Chopping Enable
1.00k 0: PGA choppping di ,1: PGA i bled (default)
Idle |@ HW CONNECTED \@TexAs INSTRUMENTS
Figure 4-5. PGA Gain Selection
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4.1.2.3 Data Rate Configuration

Figure 4-6 shows how to select the data output rate of the ADS1282. The device supports data output speeds of
up to 400 samples per second. Other options available are 250 SPS, 500 SPS, 1000 SPS, 2000 SPS, and 4000

SPS.

-
& Aps1282 EVM
File Debug Capture Tools H

Pages

elp

EVM Connected : ADS1282EVM

= X

Connectto Hardware

Y Register Map Config D E B BE B
< Time Domain Display x
& Spectral Analysis Register Map Configuration Field View
< Histogram Analysis Register Name Address Default | Mode [Size | Value 7|6|5[4]|3]2]1]0 SYNC PULSE_SYNC
=  USERREGISTERS RESERVED 1 o
- ID 0x00 0x00 R 8 0x00 ojoj0o]jO]O]O e
Device Reset 1lo0lo — )
CONFIG1 0x02 0x08 RW | 8 0x08 o|jofof1]|jo0|0fo0 PHASE 250 SPS
Wake up HPFO 0x03 0x32 RW | 8 0x32 ojo|1f1jojo[1(o0
HPF1 0x04 0x03 RW | 8 0x03 ojojofojojo(1(1 LR 500809
S OFCO 0x05 0x00 |Rw | 8 00 |of|ofofofofofo]o 1000 SPS
{ ¥ OFC1 0x06 0x00 RW | 8 0x00 ojojofojojofofo 2000 SPS
OFC2 0x07 0x00 RW | 8 0x00 ojo|ofojojofOfoO 4000 SPS
Interface Configuration FSCO 0x08 0x00 RW | 8 0x00 ojo|jofojojofOfoO
| " FSC1 0x09 0x00 RW | 8 0x00 ojojofojojofofo
Data Wil FsC2 0x0A 040 |Rw | e | odo |o|1]ofofo]o]o]o
31 bits v
Filter Type
SINC+FIR v
Decimation Ratio
256 v
Fhp (Hz)
Vref (V)
5 =
Samples
1024 - Note: For Fields spanning multiple Registers,enter complete

Master Clqck Freq (MHz)
4.096 v

SCLK Frequency (Hz)

2.049M

Data Rate (sps)

4.00k

Idle

Register.

Register Description

SYNCI[7:7]
Synchronization mode

0: Pulse SYNC mode (default), 1: Continuous SYNC mode

RESERVED_1[6:6]
Reserved

DRI5:3]
Data Rate Select

0:250 SPS, 1: 500 SPS, 2: 1000 SPS (default), 3: 2000 SPS, 4: 4000 SPS

Field data instead of partial data corresponding to the selected

‘@ HW CONNECTED | ki3 TEXAS INSTRUMENTS

Figure 4-6. Data Rate Configuration
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4.1.3 Time Domain Display

The time domain display tool allows visualization of the ADC response to a given input signal. Use this tool to
study the behavior and debug any gross problems with the ADC or drive circuits. Trigger a capture of the data of
the selected number of samples from the ADS1282EVM, as per the current interface mode settings indicated in
Figure 4-7 by using the Capture button. The sample indices on the x-axis and the y-axis show the corresponding

equivalent analog voltages based on the specified reference voltage. Switching pages to any of the analysis
tools described in the subsequent sections causes calculations to be performed on the same set of data.

& ADs1282 EVM

File Debug Capture Tools Help

X

EVM Connected : ADS1282EVM Connect to Hardware

Pages

< Register Map Config
B¢ ime Domain Display
| < Spectral Analysis

< Histogram Analysis

Device Reset

Wake up

Standby

| Interface Configuration
Data Width
31 bits ~
Filter Type
SINC+FIR v
Decimation Ratio
1024 v
Fhp (Hz)
1.99

Vref (V)
5 =

Samples
1024 v

Capture

Master Clock Freq (MHz)
4.096 ~

SCLK Frequency (Hz)

2.049M

Data Rate (sps)

1.00k

Idle

Measurements

Max (V)

2.446027

Time Domain Display

Unit
Min (V)

-2.444143

Mean (V)

-14.077787m

Sigma (V)

1.731261

OcCodes

O Voltage (V)

N
i T

-400000000

-600000000-

-1049751592-
D

|

H»\

ED 10J 10 <U\ Z’D ?UO U

\|\
\

l

M
M J

J ..

104

n) abeyop

it
k \
il ~) ] \b T i

1 1
400 450 500

Samples

50 600 U 7UU \J u‘\) 85 U 7DJ 95i D

Auto mode v

e

‘ HW CONNECTED | Wi TEXAS INSTRUMENTS

Figure 4-7. Time Domain Display
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4.1.4 Spectral Analysis Display

The spectral analysis tool, shown in Figure 4-8, is intended to evaluate the dynamic performance (SNR, THD,
THD+N, SFDR, and Dynamic Range) of the ADS1282 through single-tone sinusoidal signal FFT analysis using
the 7-term Blackman-Harris window setting. The FFT tool includes windowing options that are required to
mitigate the effects of non-coherent sampling (this discussion is beyond the scope of this document). The option
to use no window is not recommended in evaluating the performance of the ADS1282.

&) ADs1282 EVM - X
File Debug Capture Tools Help
EVM Connected : ADS1282EVM Connect to Hardware
Pages
< Register Map Config ;
< Time Domain Display Spectral Analysis
L 4 Spectral Analysis
< Histogram Analysis
Configuration Measurements
Device Reset SNR (dB) THD (dB SFDR (dBc) SINAD (dB) ENOB H1 000
Hanmonics H2 -88.72
- B 114.687 | -87.7351 | 88.7214 87.7264 | 142801 —{or
H4 -107.69
Standby 1d Device Fs (Hz)  Fi Calc (Hz) Signal Pwr (dBFS) Max Spur (dBc) Max Spur (Hz) :; H:‘:Z
7 Term B-Harris ~ + .
! 1.00k 32.499 -0.195131 -88.7214 65.4297 | (AT |18
Interface Configuration = i
Data Width
31 bits v —
Filter Type FFT [
SINC+FIR v 20~
Decimation Ratio
1024 v
Fhp (Hz)
Vref (V)
5 =
Samples
1024 v
f T
Capture | A A Loy i PR VAW
N ! IU ¥, l“"‘f \/ \\\‘/ W II‘J"‘ '-‘;‘l"\l,\_,-n\; YWY
Master Clock Freq (MHz) -160-
4.096 -180-|
SCLK Frequency (Hz) -200+
-220-
ELEN 0 50 100 180 200 280 300 380 400 480
Frequency (Hz
Data Rate (sps)
1.00k [CJMark Harmonics (JDisplayDC 4[] |

HWCONNECTED | ki3 TEXAS INSTRUMENTS

Figure 4-8. Frequency Domain Display
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4.1.5 Histogram Analysis Display

Noise degrades ADC resolution and the histogram tool can be used to estimate effective resolution. The
cumulative effect of noise coupled to the ADC output comes from sources such as the input drive circuits,
reference drive circuit, ADC power supply, and the ADC. Cumulative noise is reflected in the standard deviation
of the ADC output code histogram that is obtained by performing multiple conversions of a DC input applied to

a given channel. Figure 4-9 shows the histogram corresponding to a DC input displayed by clicking the Capture
button.

—
& Aps1282 VM - X
File Debug Capture Tools Help

EVM Connected : ADS1282EVM Connect to Hardware

Pages

< Register Map Config
< Time Domain Display

< Spectral Analysis
L Histogram Analysis

Histogram Analysis

Device Reset Measurements Unit
Number of Bins Max (Codes) Min (Codes) Peak-to-Peak (Codes)
Wkiio 256 3 328025 324208 3818 O Codes
Standby Mean (Codes) Sigma (Codes) OVo!tage v)
326173.26 581.46
Interface Configuration
Data Width
31 bits v Histogram  |o™m
Filter Type 18
SINC+FIR v
Decimation Ratio 16-|
1024 v
Fhp (Hz) 14|
1.99 s
12+
Vref (V)
5 = 104
2
Samples £
1024 v 81
Capture 6
Master Clock Freq (MHz) 4-|
4.096 ~
SCLK Frequency (Hz)
0-R . ] A
2l j24I‘Z(IJ: 32?‘000 327‘250 327‘500 3
Data Rate (sps)
Auto mode v 4
1.00k RaloKUl
Idle

I@ HW CONNECTED | Wi TEXAS INSTRUMENTS

Figure 4-9. Histogram Display
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5 Hardware Design Files
This section contains the ADS1282EVM schematics, PCB layouts, and bill of materials (BOM).
5.1 Schematics

External Inputs

[*Remove R1 and R2 to measure
SYNC oLk AVDD and DVDD supply currents

DNP using external ammeter
o o AVDD(5.3)
R AVDD _pin
“Install J1 to sync conversions to an ‘ ["Disable oscillator (Y1) and install J2 to 0
external event apply external clock source o L g,
T0FTT T pF
DVDD T
AVSS
p R2 DVDD _pin
Analog Input 1 ovep o1
c3 c4
10uF 1F
-AIN1 R3 R4 AINN1
221 _L 221 L
R5 ==C5 GND
20.0k 1000pF
3
2
==C6é
1 = p—e 0.01pF
GND
R6 AVDD(5.3) B
20.0k =—C7 Remove R12 and R18 to disconnect
“000pF Voltage Reference REF60S0 reforance and e metah ADS1282
+AINT R7 R8 AINP1 J4 to provide an external reference
221 221 s —_— u
IwF °R9 and R13 are optional fiter co
Vref resistors when using external 19 |L1a 0.01uF
AVSS U2 oy Vref on 4 (e CARES
. s | RO 2 | pvbp cAPN 2
- VIN out_s o
Remove R11 to disable voltage R 5 . R1Z7°0 0 Lo e 12 vrere RESET 2 R -RESET
reference = EN OUT_F R15 R13 T 0 2 49.9 R14  _pwpN
VREFN PWDN p——————— W
3of ss eND_F L 0.22 0 R 499
u ct 2 Lz MCLK
4 8 ==0.01uF T BRAS DLETS
FILT GND_S c12 CLK 4 49.9 R17 Mo
c13 R18 1F CEX D oy
R21 REF6050IDGKR 22uF 0 swne  R1®  SYNC pinto,] qyne m | R20 . M1
10.0K ?J; =4 proy  499R23 N , 499 R SCLK
o PR —— i ———— BRBY souk fe————m—=d!
L €L AINPT 1z e ey | B R25 . DOUT
AVSS  AUSS AVSS AVSS AVSS B oo
AINNT 18 s DIN
= AINN1 DIN f
Analog Input 2 —
AINP2 15 1 AINP2 MFLAG B MFLAG
499
R28 AINN2 16 1 AINN2 Avss 2 AVSS
1.00k 6 T
AVDD(5.3) benp 12—
cis 25
) e 1 = ==Ct6
_‘ c17 10pF
0.1u ADST282IPWR 1F
7 AVSS =
ol u3 GND
+AIN2 R29 8 N THS4551IDGKR
%% RN R30 R31 AINNZ
Yoem 2. \oom . 15 10 _L
NP 1 - c18
3 /w To.muF
2 R33 R34 AINP2
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Figure 5-1. ADS1282EVM Analog Inputs & Reference Schematic
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Figure 5-2. ADS1282EVM Power Schematic
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Figure 5-3. ADS1282EVM Digital Interface & Clocking Schematic
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5.2 PCB Layouts
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Figure 5-4. PCB Layout for the ADS1282EVM (Top Layer)
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Figure 5-5. PCB Layout for the ADS1282EVM (Internal GND Plane)
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Figure 5-6. PCB Layout for the ADS1282EVM (Internal AVSS Plane)

&

AAZOZOZOZOAC

0% % %0500

Figure 5-7. PCB Layout for the ADS1282EVM (Bottom Layer)
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5.3 Bill of Materials (BOM)

Table 5-1. Bill of Materials

Designator Quantity Value Description Package Reference Part Number Manufacturer
IPCBA1 1 Printed Circuit Board ADS1282V2EVM Any
C1, C3, C16, C19,
7 10uF CAP, CERM, 10uF, 25V,+/- 10%, X5R, 0805 |0805 CCO0805KKX5R8BB106 Yageo
C20, C22, C24
C2,C4, C8, C12,
8 CAP, 1uF, 25V, £10%, X7R, 0603 0603 CL10B105KA8NNNC Samsung
C14,C17,C21,C28
CAP, CERM, 1000pF, 50V, +/- 5%, COG/NPO,
C5,C7 2 1000pF 0603 0603 C0603C102J5GACTU Kemet
CAP, CERM, 0.01pF, 25V,+/- 1%, COG/NPO,
C6, C18, C23, C25 4 0.01uF 0603 0603 C0603C103F3GACTU Kemet
C9, C10,C11 3 0.01uF CAP, CERM, 0.01uF, 25V, +/- 8%, COG/NPO, 0603 C0603C103J3GECAUTO Kemet
. u
’ ’ AEC-Q200 Grade 1, 0603
AP, CERM, 22yuF, 16V,+/- 20%, X5R, AEC- Electro-
c13 1 ooup | CAP CERM, 220F, 16V,+/-20%, XSR, AEC- | g CL31A226MOHNNNE Samsung Electro
Q200 Grade 3, 1206 Mechanics
C15, C27, C30, C31,
c32 5 0.1uF CAP, CERM, 0.1uF, 25V, +/- 5%, X7R, 0603 |0603 C0603C104J3RACTU Kemet
CAP, CERM, 0.033uF, 50V,+/- 5%, COG/NPO,
C26 1 0.033uF 0805 CGA4J2C0G1H333J125AA TDK
" |AEC-Q200 Grade 1, 0805
C29 1 10uF CAP, CERM, 10uF, 10V,+/- 10%, X7R, 0805 |0805 GRM21BR71A106KA73L MuRata
D1 1 Green LED, Green, SMD 0603 LED SM0603GCL Bivar
H1, H2 2 Machine Screw Pan PHILLIPS M3 RM3X4MM 2701 APM HEXSEAL
H3, H4, H5, H6 4 Bumpon, Hemisphere, 0.44 X 0.20, Clear Transparent Bumpon SJ-5303 (CLEAR) 3M
ROUND STANDOFF M3 )
H7, H8 2 ROUND STANDOFF M3 STEEL 5MM 9774050360R Wurth Elektronik
STEEL 5MM
H PIN, 1 il Ili 1
J3, J5, JP1, JP3 4 Header, 100mil, 3x1, Tin, TH eader, 3 PIN, 100mil, | oe coasaan Sullins Connector
Tin Solutions
J7 1 Header, 100mil, 14x2, Gold, TH 14x2 Header TSW-114-07-G-D Samtec
Header (Shrouded),
J8 1 Header(Shrouded), 19.7mil, 30x2, Gold, SMT ) ( ) QTH-030-01-L-D-A-K-TR Samtec
19.7mil, 30x2, SMT
JP2 1 Header, 100mil, 2x1, Gold, TH 2x1 Header TSW-102-07-G-S Samtec
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Table 5-1. Bill of Materials (continued)
Designator Quantity Value Description Package Reference Part Number Manufacturer
R1, R2, R9, R11,
R13, R18, R38, R39, 11 0 RES, 0, 5%, 0.1 W, 0603 0603 RC0603JR-070RL Yageo
R42, R43, R66
RES, 221, 1%, 0.25 W, AEC-Q200 Grade 0, )
R3, R4, R7,R8 4 221 1206 1206 CRCW1206221RFKEA Vishay-Dale
R5, R6 2 20.0k RES, 20.0 k, 1%, 0.1 W, 0603 0603 RC0603FR-0720KL Yageo
R10, R14, R16, R17,
R19, R20, R23, R24, 13 49.9 RES, 49.9, 1%, 0.063 W, 0402 0402 RC0402FR-0749R9L Yageo America
. . . s i
R25, R26, R27, R63, S ‘ g
R65
CRCW Thick Film Commodity Chip Resistor
R12 1 0 Jumper 0603 Size 0 Ohm 0.1 W 2-Pin SMD  [0603 CRCWO06030000Z0EBC Vishay
Paper T/R
RES, 0.22, 1%, 0.1 W, AEC-Q2
R15 1 0.22 S:0.22,1%, 0.1 W, AEC-Q200 Grade 0. | 4 ERJ-3RQFR22V Panasonic
0603
R21, R45, R52, R53,
7 10.0k RES, 10.0 k, 1%, 0.1 W, 0603 0603 RC0603FR-0710KL Yageo
R54, R56, R64
Res Thick Film 0603 120K Ohm 1% )
R22 1 120k 0603 CRCWO0603120KFKEAC Vishay Dale
0.1W(1/10W) £100ppm/C Pad SMD T/R
R28, R29, R36, R37 4 1.00k RES, 1.00 k, 1%, 0.1 W, 0603 0603 RCO0603FR-071KL Yageo
Res Thick Film 0603 15 Ohm 1%
R30, R33 2 15 0.1W(1/10W) £100ppm/C Pad SMD 0603 RMCF0603FT15R0 Stackpole
Automotive T/R
10 Ohms £0.5% 0.1W, 1/10W Chip Resistor
R31, R34 2 10 . o 0603 RT0603DRDO0710RL Yageo
0603 (1608 Metric) - Thin Film
R40 1 2.0k RES, 2.0 k, 5%, 0.1 W, 0603 0603 RC0603JR-072KL Yageo
RES, 82 k, 5%, 0.1 W, AEC-Q200 Grade 0, )
R41, R67 2 82k o603 ° Q200 Grade 0603 CRCWO60382K0JNEA Vishay-Dale
R44 1 11.3k RES, 11.3 k, 1%, 0.1 W, 0603 0603 RC0603FR-0711K3L Yageo
RES, 0, 5%, 0.063 W, AEC-Q200 Grade O,
R46, R49, R50, R51 4 0 0402 0402 RK73Z1ETTP KOA Speer
R55 1 374 RES, 37.4, 1%, 0.1 W, 0603 0603 RCO0603FR-0737R4L Yageo
SH-J1, SH-J2 2 1x2 Shunt, 100mil, Gold plated, Black Shunt SNT-100-BK-G Samtec
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Table 5-1. Bill of Materials (continued)
Designator Quantity Value Description Package Reference Part Number Manufacturer
TP1, TP3, TP4, TPS, . ) Black Multipurpose Test )
8 Test Point, Multipurpose, Black, TH ] 5011 Keystone Electronics

TP6, TP7, TP8, TP9 point
1mm Uninsulated Shorting Plug, 10.16mm Shorting Plug, 10.16mm )

TP2 1 . . D3082-05 Harwin
spacing, TH spacing, TH
Ultra-High-Resolution, 4kSPS, 2-Ch Delta-

U1 1 Sigma ADC With PGA for Seismic and Energy | TSSOP-28 ADS1282IPWR Texas Instruments
Exploration
5ppm/C High-Precision Voltage Reference

u2 1 with Integrated High-Bandwidth Buffer, DGKO008A REF6050IDGKR Texas Instruments
DGKOO0O08A (VSSOP-8)
Low Noise, Precision, 150MHz, Fully

U3 1 DGKO0008A THS4551IDGKR Te Inst t:
Differential Amplifier, DGKO0O8A (VSSOP-8) exas Insiruments
Automotive 35V, 1A, 4.2uVRMS, RF Low-

U4 1 Dropout (LDO) Voltage Regulator, RGW0020A | RGWO0020A TPS7A4701QRGWRQ1 Texas Instruments
(VQFN-20)
Vin -3V to -36V, -200mA, Ultra-Low-Noise,

us 1 High-PSRR, Low-Dropout (LDO) Linear DRBO0008A TPS7A3001DRBR Texas Instruments
Regulator, DRBO008A (VSON-8)
2.9uA, 90kHz Rail-to-Rail I/0 Operational

U6 1 Amplifier, 1.8V to 5.5V, -40 to 125 degC, 5-pin | DCKO005A OPA379AIDCKT Texas Instruments
SOT23 (DCKS5), Green (RoHS & no Sb/Br)
Flip Flop 2 El t D-Type 2 Bit Negati

u7 1 b Flop £ Element L-Type £ SRRegatve | 1o50p14 SN74HCS72PWR Texas Instruments
Edge 14-TSSOP (0.173", 4.40mm Width)

us 1 12C BUS EEPROM (2-Wire), TSSOP-B8 TSSOP-8 BR24G32FVT-3AGE2 Rohm
4.096MHz XO (Standard) HCMOS, LVCMOS

Y1 1 Oscillator 3.3V Enable/Disable 4-SMD, No SMD4 SiT1602BC-83-33E-4.096000Y | SiTime
Lead
Fiducial k. There is nothing t

FID1, FID2, FID3 0 iducial mar| ere is nothing to buy or N/A N/A N/A
mount.

J1,J2, J4, J6 0 Header, 100mil, 2x1, Gold, TH 2x1 Header TSW-102-07-G-S Samtec

R32, R35 0 20.0k RES, 20.0 k, 1%, 0.1 W, 0603 0603 RC0603FR-0720KL Yageo
RES, 0, 5%, 0.063 W, AEC-Q200 Grade O,

R47, R48 0 0 0402 0402 RK73Z1ETTP KOA Speer
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Table 5-1. Bill of Materials (continued)
Designator Quantity Value Description Package Reference Part Number Manufacturer

R57 0 0 RES, 0, 5%, 0.1 W, AEC-Q200 Grade 0, 0603 |0603 CRCWO06030000Z0EA Vishay-Dale

R58, R59, R60, R61,

R62 0 10.0k RES, 10.0 k, 1%, 0.1 W, 0603 0603 RC0603FR-0710KL Yageo
30 ADS1282EVM-PDK Evaluation Module SBAU431 — JULY 2024
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6 Additional Information

6.1 Trademarks

LabVIEW™ is a trademark of National Instruments.

Microsoft® and Windows® are registered trademarks of Microsoft Corporation.
All trademarks are the property of their respective owners.

7 Related Documentation
7.1 Supplemental Content

Table 7-1 shows the related documentation from Texas Instruments.

Table 7-1. Related Documentation

Document Literature Number
ADS1282 product data sheet SBAS418
THSA4551 product data sheet SBOS778
REF6050 product data sheet SBOS708
TPS7A30 product data sheet SBVS125
OPA379 product data sheet SBOS347
TPS7A4701 product data sheet SBVS204
SN74HCS72 product data sheet SCLS801
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STANDARD TERMS FOR EVALUATION MODULES

Delivery: Tl delivers Tl evaluation boards, kits, or modules, including any accompanying demonstration software, components, and/or
documentation which may be provided together or separately (collectively, an “EVM” or “EVMs”) to the User (“User”) in accordance
with the terms set forth herein. User's acceptance of the EVM is expressly subject to the following terms.

11

1.2

EVMs are intended solely for product or software developers for use in a research and development setting to facilitate feasibility
evaluation, experimentation, or scientific analysis of Tl semiconductors products. EVMs have no direct function and are not
finished products. EVMs shall not be directly or indirectly assembled as a part or subassembly in any finished product. For
clarification, any software or software tools provided with the EVM (“Software”) shall not be subject to the terms and conditions
set forth herein but rather shall be subject to the applicable terms that accompany such Software

EVMs are not intended for consumer or household use. EVMs may not be sold, sublicensed, leased, rented, loaned, assigned,
or otherwise distributed for commercial purposes by Users, in whole or in part, or used in any finished product or production
system.

Limited Warranty and Related Remedies/Disclaimers:

21

2.2

2.3

These terms do not apply to Software. The warranty, if any, for Software is covered in the applicable Software License
Agreement.

Tl warrants that the TI EVM will conform to TI's published specifications for ninety (90) days after the date Tl delivers such EVM
to User. Notwithstanding the foregoing, Tl shall not be liable for a nonconforming EVM if (a) the nonconformity was caused by
neglect, misuse or mistreatment by an entity other than TI, including improper installation or testing, or for any EVMs that have
been altered or modified in any way by an entity other than TI, (b) the nonconformity resulted from User's design, specifications
or instructions for such EVMs or improper system design, or (¢) User has not paid on time. Testing and other quality control
technigues are used to the extent Tl deems necessary. Tl does not test all parameters of each EVM.
User's claims against Tl under this Section 2 are void if User fails to notify Tl of any apparent defects in the EVMs within ten (10)
business days after delivery, or of any hidden defects with ten (10) business days after the defect has been detected.

TI's sole liability shall be at its option to repair or replace EVMs that fail to conform to the warranty set forth above, or credit
User's account for such EVM. TI's liability under this warranty shall be limited to EVMs that are returned during the warranty
period to the address designated by Tl and that are determined by TI not to conform to such warranty. If Tl elects to repair or
replace such EVM, Tl shall have a reasonable time to repair such EVM or provide replacements. Repaired EVMs shall be
warranted for the remainder of the original warranty period. Replaced EVMs shall be warranted for a new full ninety (90) day
warranty period.

WARNING

Evaluation Kits are intended solely for use by technically qualified,
professional electronics experts who are familiar with the dangers
and application risks associated with handling electrical mechanical
components, systems, and subsystems.

User shall operate the Evaluation Kit within TI's recommended
guidelines and any applicable legal or environmental requirements
as well as reasonable and customary safeguards. Failure to set up

and/or operate the Evaluation Kit within TI's recommended
guidelines may result in personal injury or death or property
damage. Proper set up entails following TI's instructions for
electrical ratings of interface circuits such as input, output and
electrical loads.

NOTE:

EXPOSURE TO ELECTROSTATIC DISCHARGE (ESD) MAY CAUSE DEGREDATION OR FAILURE OF THE EVALUATION
KIT; TI RECOMMENDS STORAGE OF THE EVALUATION KIT IN A PROTECTIVE ESD BAG.
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3

Regulatory Notices:

3.1

3.2

United States
3.1.1 Notice applicable to EVMs not FCC-Approved:

FCC NOTICE: This kit is designed to allow product developers to evaluate electronic components, circuitry, or software
associated with the kit to determine whether to incorporate such items in a finished product and software developers to write
software applications for use with the end product. This kit is not a finished product and when assembled may not be resold or
otherwise marketed unless all required FCC equipment authorizations are first obtained. Operation is subject to the condition
that this product not cause harmful interference to licensed radio stations and that this product accept harmful interference.
Unless the assembled kit is designed to operate under part 15, part 18 or part 95 of this chapter, the operator of the kit must
operate under the authority of an FCC license holder or must secure an experimental authorization under part 5 of this chapter.

3.1.2 For EVMs annotated as FCC — FEDERAL COMMUNICATIONS COMMISSION Part 15 Compliant:

CAUTION

This device complies with part 15 of the FCC Rules. Operation is subject to the following two conditions: (1) This device may not
cause harmful interference, and (2) this device must accept any interference received, including interference that may cause
undesired operation.

Changes or modifications not expressly approved by the party responsible for compliance could void the user's authority to
operate the equipment.

FCC Interference Statement for Class A EVM devices

NOTE: This equipment has been tested and found to comply with the limits for a Class A digital device, pursuant to part 15 of
the FCC Rules. These limits are designed to provide reasonable protection against harmful interference when the equipment is
operated in a commercial environment. This equipment generates, uses, and can radiate radio frequency energy and, if not
installed and used in accordance with the instruction manual, may cause harmful interference to radio communications.
Operation of this equipment in a residential area is likely to cause harmful interference in which case the user will be required to
correct the interference at his own expense.

FCC Interference Statement for Class B EVM devices

NOTE: This equipment has been tested and found to comply with the limits for a Class B digital device, pursuant to part 15 of
the FCC Rules. These limits are designed to provide reasonable protection against harmful interference in a residential
installation. This equipment generates, uses and can radiate radio frequency energy and, if not installed and used in accordance
with the instructions, may cause harmful interference to radio communications. However, there is no guarantee that interference
will not occur in a particular installation. If this equipment does cause harmful interference to radio or television reception, which
can be determined by turning the equipment off and on, the user is encouraged to try to correct the interference by one or more
of the following measures:

« Reorient or relocate the receiving antenna.

« Increase the separation between the equipment and receiver.

« Connect the equipment into an outlet on a circuit different from that to which the receiver is connected.
« Consult the dealer or an experienced radio/TV technician for help.

Canada
3.2.1 For EVMs issued with an Industry Canada Certificate of Conformance to RSS-210 or RSS-247
Concerning EVMs Including Radio Transmitters:
This device complies with Industry Canada license-exempt RSSs. Operation is subject to the following two conditions:

(1) this device may not cause interference, and (2) this device must accept any interference, including interference that may
cause undesired operation of the device.

Concernant les EVMs avec appareils radio:

Le présent appareil est conforme aux CNR d'Industrie Canada applicables aux appareils radio exempts de licence. L'exploitation
est autorisée aux deux conditions suivantes: (1) I'appareil ne doit pas produire de brouillage, et (2) l'utilisateur de I'appareil doit
accepter tout brouillage radioélectrique subi, méme si le brouillage est susceptible d'en compromettre le fonctionnement.

Concerning EVMs Including Detachable Antennas:

Under Industry Canada regulations, this radio transmitter may only operate using an antenna of a type and maximum (or lesser)
gain approved for the transmitter by Industry Canada. To reduce potential radio interference to other users, the antenna type
and its gain should be so chosen that the equivalent isotropically radiated power (e.i.r.p.) is not more than that necessary for
successful communication. This radio transmitter has been approved by Industry Canada to operate with the antenna types
listed in the user guide with the maximum permissible gain and required antenna impedance for each antenna type indicated.
Antenna types not included in this list, having a gain greater than the maximum gain indicated for that type, are strictly prohibited
for use with this device.
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3.3

Concernant les EVMs avec antennes détachables

Conformément a la réglementation d'Industrie Canada, le présent émetteur radio peut fonctionner avec une antenne d'un type et

d'un gain maximal (ou inférieur) approuvé pour I'émetteur par Industrie Canada. Dans le but de réduire les risques de brouillage

radioélectrique a l'intention des autres utilisateurs, il faut choisir le type d'antenne et son gain de sorte que la puissance isotrope

rayonnée équivalente (p.i.r.e.) ne dépasse pas lintensité nécessaire a I'établissement d'une communication satisfaisante. Le

présent émetteur radio a été approuvé par Industrie Canada pour fonctionner avec les types d'antenne énumérés dans le

manuel d'usage et ayant un gain admissible maximal et I'impédance requise pour chaque type d'antenne. Les types d'antenne

non inclus dans cette liste, ou dont le gain est supérieur au gain maximal indiqué, sont strictement interdits pour I'exploitation de

I'émetteur

Japan

3.3.1 Notice for EVMs delivered in Japan: Please see http://www.tij.co.jp/Isds/ti_ja/general/eStore/notice_01.page HZAEMAIC
BAThBEAETY M, R—RIZDOVTRE, ROEZHEZEBIEEL,
https://www.ti.com/ja-jp/legal/notice-for-evaluation-kits-delivered-in-japan.html

3.3.2 Notice for Users of EVMs Considered “Radio Frequency Products” in Japan: EVMs entering Japan may not be certified
by Tl as conforming to Technical Regulations of Radio Law of Japan.

If User uses EVMs in Japan, not certified to Technical Regulations of Radio Law of Japan, User is required to follow the
instructions set forth by Radio Law of Japan, which includes, but is not limited to, the instructions below with respect to EVMs
(which for the avoidance of doubt are stated strictly for convenience and should be verified by User):

1. Use EVMs in a shielded room or any other test facility as defined in the notification #173 issued by Ministry of Internal
Affairs and Communications on March 28, 2006, based on Sub-section 1.1 of Article 6 of the Ministry’s Rule for
Enforcement of Radio Law of Japan,

2. Use EVMs only after User obtains the license of Test Radio Station as provided in Radio Law of Japan with respect to
EVMs, or

3. Use of EVMs only after User obtains the Technical Regulations Conformity Certification as provided in Radio Law of Japan
with respect to EVMs. Also, do not transfer EVMs, unless User gives the same notice above to the transferee. Please note
that if User does not follow the instructions above, User will be subject to penalties of Radio Law of Japan.

[BRERZEEITHIHRBORAFTY FESEVICEIBOIESE] BRTY NORICEEMEEBSGTERAZRZTT

WBEVWEDABYET, BEMERIHZZHTTVEVEOOIFALCEBL TR, BREAEFOLD, UTOVThAID

BEZH > TVEEKMBENGHWERTOTIEESLEE L,

1. ?f%bfﬁﬁﬂﬂﬁ6§%llﬁﬁl%tgﬁ<5F55218$3H28I3$’37T§‘é‘%ﬂ'_\$173%'6i&)Bht%ﬁﬂé‘i%wﬁﬁﬁﬁﬁ‘ﬁiﬁﬁﬁ

2. RRROKFEMERIFEAVEEL,

3. HMEEBHAMPHEMBEIEAVEEL,

BE, AEAE. RO TCHEACHLEOTOER) Z2FEL. BEACEALZVRY, BE, BETERZVEOELET,
tiRZEBFEFEVEERE. EREDCARNIERAEC ARSI H2 L Z2IERB<LEEV, BETHFYR

PAYNX Y HA LM

REBHMEXEHMBCOTE24&E 15

EHBE=HEIL

3.3.3 Notice for EVMs for Power Line Communication: Please see http://www.tij.co.jp/Isds/ti_ja/general/eStore/notice_02.page

BENBRMERBEEIC OV TORERFY NESFEVICEZBOEESEIIOVTE, ROEZHrEIEBLLEE
L, https://www.ti.com/ja-jp/legal/notice-for-evaluation-kits-for-power-line-communication.html

3.4 European Union

3.4.1 For EVMs subject to EU Directive 2014/30/EU (Electromagnetic Compatibility Directive):

This is a class A product intended for use in environments other than domestic environments that are connected to a
low-voltage power-supply network that supplies buildings used for domestic purposes. In a domestic environment this
product may cause radio interference in which case the user may be required to take adequate measures.
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4 EVM Use Restrictions and Warnings:

4.1 EVMS ARE NOT FOR USE IN FUNCTIONAL SAFETY AND/OR SAFETY CRITICAL EVALUATIONS, INCLUDING BUT NOT
LIMITED TO EVALUATIONS OF LIFE SUPPORT APPLICATIONS.

4.2 User must read and apply the user guide and other available documentation provided by TI regarding the EVM prior to handling
or using the EVM, including without limitation any warning or restriction notices. The notices contain important safety information
related to, for example, temperatures and voltages.

4.3 Safety-Related Warnings and Restrictions:

4.3.1 User shall operate the EVM within TI's recommended specifications and environmental considerations stated in the user
guide, other available documentation provided by TI, and any other applicable requirements and employ reasonable and
customary safeguards. Exceeding the specified performance ratings and specifications (including but not limited to input
and output voltage, current, power, and environmental ranges) for the EVM may cause personal injury or death, or
property damage. If there are questions concerning performance ratings and specifications, User should contact a Tl
field representative prior to connecting interface electronics including input power and intended loads. Any loads applied
outside of the specified output range may also result in unintended and/or inaccurate operation and/or possible
permanent damage to the EVM and/or interface electronics. Please consult the EVM user 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, even with the inputs and outputs kept within the specified allowable ranges, some circuit
components may have elevated case temperatures. These components include but are not limited to linear regulators,
switching transistors, pass transistors, current sense resistors, and heat sinks, which can be identified using the
information in the associated documentation. When working with the EVM, please be aware that the EVM may become
very warm.

4.3.2 EVMs are intended solely for use by technically qualified, professional electronics experts who are familiar with the
dangers and application risks associated with handling electrical mechanical components, systems, and subsystems.
User assumes all responsibility and liability for proper and safe handling and use of the EVM by User or its employees,
affiliates, contractors or designees. User assumes all responsibility and liability to ensure that any interfaces (electronic
and/or mechanical) between the EVM and any human body are designed with suitable isolation and means to safely
limit accessible leakage currents to minimize the risk of electrical shock hazard. User assumes all responsibility and
liability for any improper or unsafe handling or use of the EVM by User or its employees, affiliates, contractors or
designees.

4.4 User assumes all responsibility and liability to determine whether the EVM is subject to any applicable international, federal,
state, or local laws and regulations related to User's handling and use of the EVM and, if applicable, User assumes all
responsibility and liability for compliance in all respects with such laws and regulations. User assumes all responsibility and
liability for proper disposal and recycling of the EVM consistent with all applicable international, federal, state, and local
requirements.

5. Accuracy of Information: To the extent Tl provides information on the availability and function of EVMs, Tl attempts to be as accurate
as possible. However, Tl does not warrant the accuracy of EVM descriptions, EVM availability or other information on its websites as
accurate, complete, reliable, current, or error-free.

6. Disclaimers:

6.1 EXCEPT AS SET FORTH ABOVE, EVMS AND ANY MATERIALS PROVIDED WITH THE EVM (INCLUDING, BUT NOT
LIMITED TO, REFERENCE DESIGNS AND THE DESIGN OF THE EVM ITSELF) ARE PROVIDED "AS IS" AND "WITH ALL
FAULTS." Tl DISCLAIMS ALL OTHER WARRANTIES, EXPRESS OR IMPLIED, REGARDING SUCH ITEMS, INCLUDING BUT
NOT LIMITED TO ANY EPIDEMIC FAILURE WARRANTY OR IMPLIED WARRANTIES OF MERCHANTABILITY OR FITNESS
FOR A PARTICULAR PURPOSE OR NON-INFRINGEMENT OF ANY THIRD PARTY PATENTS, COPYRIGHTS, TRADE
SECRETS OR OTHER INTELLECTUAL PROPERTY RIGHTS.

6.2 EXCEPT FOR THE LIMITED RIGHT TO USE THE EVM SET FORTH HEREIN, NOTHING IN THESE TERMS SHALL BE
CONSTRUED AS GRANTING OR CONFERRING ANY RIGHTS BY LICENSE, PATENT, OR ANY OTHER INDUSTRIAL OR
INTELLECTUAL PROPERTY RIGHT OF TI, ITS SUPPLIERS/LICENSORS OR ANY OTHER THIRD PARTY, TO USE THE
EVM IN ANY FINISHED END-USER OR READY-TO-USE FINAL PRODUCT, OR FOR ANY INVENTION, DISCOVERY OR
IMPROVEMENT, REGARDLESS OF WHEN MADE, CONCEIVED OR ACQUIRED.

7. USER'S INDEMNITY OBLIGATIONS AND REPRESENTATIONS. USER WILL DEFEND, INDEMNIFY AND HOLD TI, ITS
LICENSORS AND THEIR REPRESENTATIVES HARMLESS FROM AND AGAINST ANY AND ALL CLAIMS, DAMAGES, LOSSES,
EXPENSES, COSTS AND LIABILITIES (COLLECTIVELY, "CLAIMS") ARISING OUT OF OR IN CONNECTION WITH ANY
HANDLING OR USE OF THE EVM THAT IS NOT IN ACCORDANCE WITH THESE TERMS. THIS OBLIGATION SHALL APPLY
WHETHER CLAIMS ARISE UNDER STATUTE, REGULATION, OR THE LAW OF TORT, CONTRACT OR ANY OTHER LEGAL
THEORY, AND EVEN IF THE EVM FAILS TO PERFORM AS DESCRIBED OR EXPECTED.
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8.

10.

Limitations on Damages and Liability:

8.1

8.2

General Limitations. IN NO EVENT SHALL Tl BE LIABLE FOR ANY SPECIAL, COLLATERAL, INDIRECT, PUNITIVE,
INCIDENTAL, CONSEQUENTIAL, OR EXEMPLARY DAMAGES IN CONNECTION WITH OR ARISING OUT OF THESE
TERMS OR THE USE OF THE EVMS , REGARDLESS OF WHETHER Tl HAS BEEN ADVISED OF THE POSSIBILITY OF
SUCH DAMAGES. EXCLUDED DAMAGES INCLUDE, BUT ARE NOT LIMITED TO, COST OF REMOVAL OR
REINSTALLATION, ANCILLARY COSTS TO THE PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES, RETESTING,
OUTSIDE COMPUTER TIME, LABOR COSTS, LOSS OF GOODWILL, LOSS OF PROFITS, LOSS OF SAVINGS, LOSS OF
USE, LOSS OF DATA, OR BUSINESS INTERRUPTION. NO CLAIM, SUIT OR ACTION SHALL BE BROUGHT AGAINST TI
MORE THAN TWELVE (12) MONTHS AFTER THE EVENT THAT GAVE RISE TO THE CAUSE OF ACTION HAS
OCCURRED.

Specific Limitations. IN NO EVENT SHALL TI'S AGGREGATE LIABILITY FROM ANY USE OF AN EVM PROVIDED
HEREUNDER, INCLUDING FROM ANY WARRANTY, INDEMITY OR OTHER OBLIGATION ARISING OUT OF OR IN
CONNECTION WITH THESE TERMS, , EXCEED THE TOTAL AMOUNT PAID TO Tl BY USER FOR THE PARTICULAR
EVM(S) AT ISSUE DURING THE PRIOR TWELVE (12) MONTHS WITH RESPECT TO WHICH LOSSES OR DAMAGES ARE
CLAIMED. THE EXISTENCE OF MORE THAN ONE CLAIM SHALL NOT ENLARGE OR EXTEND THIS LIMIT.

Return Policy. Except as otherwise provided, Tl does not offer any refunds, returns, or exchanges. Furthermore, no return of EVM(s)

will be accepted if the package has been opened and no return of the EVM(s) will be accepted if they are damaged or otherwise not in
a resalable condition. If User feels it has been incorrectly charged for the EVM(s) it ordered or that delivery violates the applicable
order, User should contact TI. All refunds will be made in full within thirty (30) working days from the return of the components(s),
excluding any postage or packaging costs.

Governing Law: These terms and conditions shall be governed by and interpreted in accordance with the laws of the State of Texas,
without reference to conflict-of-laws principles. User agrees that non-exclusive jurisdiction for any dispute arising out of or relating to
these terms and conditions lies within courts located in the State of Texas and consents to venue in Dallas County, Texas.
Notwithstanding the foregoing, any judgment may be enforced in any United States or foreign court, and Tl may seek injunctive relief
in any United States or foreign court.

Mailing Address: Texas Instruments, Post Office Box 655303, Dallas, Texas 75265
Copyright © 2023, Texas Instruments Incorporated
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IMPORTANT NOTICE AND DISCLAIMER

TI PROVIDES TECHNICAL AND RELIABILITY DATA (INCLUDING DATA SHEETS), DESIGN RESOURCES (INCLUDING REFERENCE
DESIGNS), APPLICATION OR OTHER DESIGN ADVICE, WEB TOOLS, SAFETY INFORMATION, AND OTHER RESOURCES “AS IS”
AND WITH ALL FAULTS, AND DISCLAIMS ALL WARRANTIES, EXPRESS AND IMPLIED, INCLUDING WITHOUT LIMITATION ANY
IMPLIED WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE OR NON-INFRINGEMENT OF THIRD
PARTY INTELLECTUAL PROPERTY RIGHTS.

These resources are intended for skilled developers designing with Tl products. You are solely responsible for (1) selecting the appropriate
TI products for your application, (2) designing, validating and testing your application, and (3) ensuring your application meets applicable
standards, and any other safety, security, regulatory or other requirements.

These resources are subject to change without notice. Tl grants you permission to use these resources only for development of an
application that uses the Tl products described in the resource. Other reproduction and display of these resources is prohibited. No license
is granted to any other Tl intellectual property right or to any third party intellectual property right. Tl disclaims responsibility for, and you
will fully indemnify Tl and its representatives against, any claims, damages, costs, losses, and liabilities arising out of your use of these
resources.

TI's products are provided subject to TI's Terms of Sale or other applicable terms available either on ti.com or provided in conjunction with
such Tl products. TI's provision of these resources does not expand or otherwise alter TI's applicable warranties or warranty disclaimers for
TI products.

Tl objects to and rejects any additional or different terms you may have proposed.

Mailing Address: Texas Instruments, Post Office Box 655303, Dallas, Texas 75265
Copyright © 2024, Texas Instruments Incorporated
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