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This user's guide describes the characteristics, operation, and use of the ADS1285EVM-PDK. This evaluation
module (EVM) is an evaluation board for the ADS1285, a high-performance, 32-bit, multichannel, delta-sigma
(A%) analog-to-digital converter (ADC). The EVM allows evaluation of all aspects of the ADS1285. This

manual covers the operation of the ADS1285EVM-PDK. Throughout this document, the terms evaluation board,
evaluation module, and EVM are synonymous with the ADS1285EVM-PDK. Complete circuit descriptions,
schematic diagrams, and bills of material are included in this document.
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1 EVM Overview

The evaluation kit includes the ADS1285EVM-PDK board and the precision host interface (PHI) controller
board. The PHI board enables the accompanying computer software to communicate with the ADC over the
universal serial bus (USB) for data capture and analysis because the ADS1285EVM-PDK does not contains a
microprocessor on the board.

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 ADS1285EVM-PDK
» Supplies power to all active circuitry on the ADS1285EVM-PDK board

The following related documents are available for download through the Texas Instruments web site at
www.ti.com.

Table 1-1. Related Documentation
Device Literature Number

ADS1285 SBASAK6

1.1 ADS1285EVM-PDK Kit
The ADS1285 evaluation module kit includes the following features:

» Contains all support circuitry needed for the ADS1285

» USB powered: No external power supply is required

* Voltage reference options: External or onboard

» Clock options: External clock source or 16.3840-MHz onboard crystal oscillator with dividers for 8.192-MHz,
4.096-MHz, and 2.048-MHz frequencies

» Voltage supply options: Unipolar or bipolar support with adjustable AVDD1 low-dropout regulator (LDO) and
externally sourced —2.5-V LDO

+ Signals contained within signal bank for ease of probing

» Built-in analysis tools including scope, FFT, and histogram display using the graphical user interface (GUI)

2 ADS1285EVM-PDK Quick-Start Guide

The following instructions are a step-by-step guide to connecting the ADS1285EVM-PDK to the computer and
evaluating the performance of the ADS1285:

1. Review the default jumper settings in Section 7 and GUI software installation in Section 7.2.
2. Connect the ADS1285EVM-PDK to the PHI. Install the two screws as indicated in Figure 2-1.
3. Attach the micro USB to the PHI board and your PC. Three LEDs illuminate on the PHI board to indicate
connectivity to the PC.
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 2-1 shows the resulting LED indicators.

s
Gy 1285EVM
‘ADS12 s

DC12

5

Figure 2-1. ADS1285EVM-PDK Hardware Setup and LED Indicators
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Launch the ADS1285EVM-PDK GUI software and power will be supplied to the EVM.

a. The default installation path is C:\Program Files (x86)\Texas Instruments\ADS1285 EVM.

As shown in Figure 2-2, use the Configuration section of the GUI for a specific clock input, desired data
rate, and number of samples. Then, use the Capture button to collect data. Section 8.1 details the EVM GUI

[ Connectta Hardware
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| |
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Figure 2-2. EVM GUI Global Input Parameters
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3 EVM Analog Interface

The ADS1285EVM-PDK is designed for easy interfacing with analog sources. This section details the front-end
circuit, including jumper configuration for different input test signals and board connectors for signal sources.

3.1 ADC Analog Input Signal Path

Analog inputs to the EVM can be connected to either terminal block associated with each ADC channel. The
screw terminal blocks (J13, and J14) can interface directly with the leads of an external sensor input. Figure
3-1 depicts the signal chain used for the two input channels on the EVM and Table 3-1 lists the supported input
options.

An input must not be applied such that the voltage on the input pins of the ADS1285 exceeds the absolute
maximum ratings. For more details, see the ADS1285 data sheet.

R53 and R54 provide common-mode voltage paths for the channel 1 inputs. See Section 5 for more information.
In addition, R51 and C38 (in combination with R55 and C40) provide the common-mode, low-pass filters for the
positive and negative inputs, respectively. This configuration places the —3-dB cutoff frequency at approximately
720.0 kHz. Furthermore, R52 and R56 in combination with C39 provides the differential low-pass filter used

in antialiasing, and —3-dB cutoff frequency is approximately 72.0 kHz. The series impedance is kept relatively
low to maintain adequate total harmonic distortion (THD) performance. Similar differential and common-mode,
low-pass filters are present on all inputs.

Specifically for channel 2, the default configuration is set up to use the DAC1282 on the input. The common
mode filters for this configuration are not populated, instead R63 and R64 are populated so that they connect
directly with the inputs for channel 2. Maintain this configuration if the DAC page of the GUI is used; see Section
6.

Note

A TPD4E1B0O6DCKR footprint is connected to all four inputs that function as a TVS diode. Even
though the diode is not populated in the default version of the EVM, the diode can be populated for
external protection.
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REB4
| DAC SWOUTN B
Figure 3-1. Input Terminal Blocks and Headers (Schematic)
Table 3-1. Analog Input Terminal Blocks (J13, J14)
Terminal Block Pin Function ADS1285 Input Pin(s)
e +VINP1
s L Channel 1 positive input (Eventually leading to AIN1P)
- —VINN1
2 Channel 1 negative input (Eventually leading to AIN1N)
e +VINP2
J14 1 Channel 2 positive input (Eventually leading to AIN2P)
- —-VINN2
2 Channel 2 negative input (Eventually leading to AIN2N)
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3.2 ADC Input Clock (CLK) Options

Using the onboard oscillator, clock dividers, and external connectors, the ADS1285EVM-PDK has device
configuration flexibility. The ADC operates from CLK, which generates the modulator clock (fyop), provided
in one of two ways:

» A crystal oscillator and the accompanying clock dividers can provide a selectable frequency for the entire
range of the ADC.
— The onboard crystal oscillator (Y1) provides the nominal 16.384-MHz clock frequency
— The dividers (U6, U7, and U8) step down the frequency to 8.192 MHz (the default configuration), 4.096
MHz, and 2.048 MHz
— J8 allows the user to select between these frequencies and connect them directly to CLK by using a shunt
* An external main clock can be provided to a subminiature version A (SMA) connector (J5) or to pins 8, 6, 4,
or 2 of J7 when a shunt does not select the frequency from the crystal oscillator.
— In this case, a shunt must not cover J7 so that CLK is connected to any of the crystal oscillator signals
— Be sure to review the valid CLKIN input frequency in the data sheet

Note

All clock sources are sourced back to the PHI connector (J6) so that the GUI SCLK communication is
synchronous with CLK.

Figure 3-2 shows a schematic for the clock source.

R20, 499 DAC 4MHZ
T W B External clock

CLK Options
1) FPGA provides Cl

bi3
1 q LK output
2) Extemnal oscilstor drives CLK (default
1 = *
GND s
DIN 32, 499
DN R, 49 DNE

ouTPUT

o] CASE_GND

R3
0

L 5 bt 2
On-board clock oo 1° g =
v 3V s

Supply range: 1.71V - 3.6; 4 o 3 ol p g pt
vee GND VoD o a
e jupwil
SNT4AUPIGSIDCKT

o v Ll

L
g
cae L=
= = OlF igl
= SNT4AUPIGSODCKT _| €2
= =

Clock dividers = =
Supply range: 0.8V - 38V R0

Figure 3-2. CLK Source (Schematic)
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4 Digital Interface

As noted in Section 1, the EVM interfaces with the PHI and communicates with the computer over the USB.
There are two devices on the EVM with which the PHI communicates: the ADS1285 ADC (over SPI) and the
EEPROM (over |12C). The EEPROM comes pre-programmed with the information required to configure and
initialize the ADS1285EVM-PDK GUI. When the hardware is initialized, the EEPROM is no longer used.

4.1 Connection to the PHI

The ADS1285EVM-PDK board communicates with the PHI through a shrouded, 60-pin connector, J6. There are
two round standoffs next to J6 with Phillips-head screws. To connect the PHI to the EVM, remove the screws,
attach the PHI to the EVM, and replace the screws into the standoffs. The screws secure the EVM to the PHI
and ensures the connection between the boards.

Table 4-1 lists the different PHI connection and their functions.

Table 4-1. PHI Connector Pin Functions

PHI Connector Pin Name PHI Connector Pin Function
5.5V J6[1] Power-supply source for the analog section of the EVM
GND J6[3] Ground
~RESET J6[6] ADC reset pin, active low
~PWDN J6[8] ADC power-down pin, active low
SYNC J6[12] ADC synchronization, active high
DIN_PHI J6[12] SPI: DIN from the ADC, POCI, or serial interface data in
GPIO1 J6[14] General-purpose /O 1 pin from the ADC
GPIO0 J6[16] General-purpose 1/0O 0 pin from the ADC
~CS_ADC J6[22] SPI: CS, chip-select, or serial interface select, active low for the ADC
SCLK_PHI J6[24] SPI: Serial interface clock, or SCLK
CAPCLK_OUT J6[26] g;;:)ltjégallzt\r},\fﬂor the PHI signal to synchronize captures with any delay
CAPCLK_IN J6[28] ]Icpé)nl,:ttaitré\f;)’\;lthe PHI signal to synchronize captures with any delay
~DRDY J6[30] SPI: Data-ready signal for the ADS1285; active-low DRDY
ADC_CLK (input) J6[32] Input for the PHI to sense CLK
ADC_CLK (output) J6[34] ngss;glgscgj\tlﬁ_t;g}g]e PHI to provide CLK (not supported on the
DOUT J6[38] SPI: Serial data output for the ADS1285, or PICO
~RST/PWDN_DAC J6[46] Reset or power-down input pin for the DAC1282
SYNC_DAC J6[48] Synchronize input pin for the DAC1282
WP J6[49] Write protection for the EEPROM
DVDD J6[50] Power-supply source for the digital section of the EVM
SW/TD_DAC J6[52] Switch control input or bitstream input pin for the DAC1282
~CS_DAC J6[54] SPI: Serial port chip select, or CS, for the DAC1282
SDA J6[56] I2C serial data for the EEPROM used to identify the EVM
SCL J6[58] I2C serial clock for the EEPROM used to identify the EVM
ID_PWR J6[59] Power-supply source for the EEPROM used to identify the EVM
GND J6[60] Ground
8 ADS1285EVM-PDK Evaluation Module SBAU394 — APRIL 2022
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4.2 Digital Header

In addition to the PHI, the EVM has a header connected to the digital lines that can be used to connect a

logic analyzer or oscilloscope. This placement allows for easy access to the digital communications. Header J7
is connected to the digital lines between the ADS1285 and the PHI connector. Table 4-2 describes the digital
header pins.

Table 4-2. Digital Header Pins

Signal Name Digital Header Pin
~RESET JO[1]
~PWDN J9[3]

SYNC J9[5]
DIN_PHI Jo[7]
GPIO1 J9[9]
GPIO0 JO[11]
~CS_ADC Jo[13]
SCLK_PHI Jo[15]
~DRDY JO[17]
ADC_CLK Jo[19]
DOUT Jo[21]
~RST/PWDN_DAC Jo[23]
SYNC_DAC Jo[25]

SW/TD_DAC Jo[27]

~CS_DAC J7[29]

5 Power Supplies

The PHI provides multiple power-supply options for the EVM, derived from the USB supply of the computer that
is routed to the 5.5-V net on the ADS1285EVM-PDK on the board.

The EEPROM on the ADS1285EVM-PDK uses a 3.3-V power supply, ID_PWR, generated directly by the PHI.
The 3.3-V supply to the digital section of the ADC, 3V3_IOVDD, is provided directly by a separate LDO on the
PHI.

The PGA positive analog supply of the ADC, AVDD1, is powered by the TPS7A4701 (U2) onboard the EVM,
which is a low-noise linear regulator that uses the 5.5-V supply on the PHI to generate a cleaner 5-V output. The
TPS47A4701 is a configurable LDO so R8 to R13 can be used to change the voltage.

AVDD?2 is the modulator analog supply that is also used by the ADC. As with AVDD1, AVDD2 is generated by
the TPS7A4701 (U3) onboard the EVM, which is a low-noise linear regulator that uses the 5.5-V supply on the
PHI to generate a cleaner 3-V output. The TPS7A4701-Q1 is a configurable LDO so R14 to R19 can be used to
change the voltage.

AVSS+5V is used for the analog supply of the DAC1282. This pin also uses a TPS7A4701-Q1 (U4) onboard
the EVM, which is a low-noise linear regulator that uses the 5.5-V supply on the PHI to generate a cleaner 5-V
output. The DAC1282 requires a 5-V supply so R20 to R25 must not be modified.

The user has the option to configure the EVM for unipolar supplies (AVSS = 0 V) by placing a jumper to cover
pins 1 and 2 of J4 (UNIPOL), or to configure the EVM for bidirectional supplies (AVSS = -2.5 V) by placing the
jumper to cover pins 2 and 3 of JP4 (BIPOL). The TPS7A3001 (U5) is an LDO with a V,\ range from -3 V to —36
V that provides a clean —2.5-V output for the AVSS voltage. However, an external voltage is needed to supply
the AVSS voltage, which can be supplied using J3. Because AVDD1 is referenced to AVSS, the output AVDD1
must be modified using R8 to R13 so that the AVDD1 to AVSS voltage does not go above the recommended
operating conditions. The supply selection and —2.5-V generation circuit is illustrated in Figure 5-1.

AVDD1 is used as the supply for the REF6241, which is a high-precision voltage reference with an integrated
high-bandwidth buffer in reference to AVSS. The voltage reference can be used to supply the positive reference,
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VREFP, for the ADC using R38 as a pass transistor. Alternatively, R38 and R42 can be depopulated so the
positive and negative reference externally using pins 1 and 2 of J10, respectively.

AVSS supply Header to select AVSS potential
(UNIPOL = GND, BIPOL = -2.5V)

J3
aN| m N us 2.5V
oND | o2 Loy 1 , R UNPOL| me @ | BIPOL
IN out 3 4
10uF 0 r || l 25V o]
Header for connecting an 11 1 5.0 en 113k C18 c19
external negative supply o -
source, when configuring SN HIGHD & B k2 T 10uF l
AVSS to -2.5V NR/SS R28 — JEV
7 10.0k = GND
ov. | - 4 GND AVSS
10nF 3 P 9
NC PAD AVSS
S7TA3001DRBR T
GND GHD GND

Figure 5-1. ADS1285EVM-PDK Unipolar and Bidirectional Supplies Selection

The power supply for each active component on the EVM is bypassed with a ceramic capacitor placed close
to that component. Additionally, the EVM layout uses thick traces or large copper fill areas, where possible,
between bypass capacitors and their loads to minimize inductance along the load current path.

As mentioned previously in Section 1, power to the EVM is supplied by the PHI through connector J5. For
information about PHI pins and the power connections, see Table 4-1.

With modifications, the user may use external supplies for any voltage supplies. Using the ADC PWR header
(J26), DAC PWR header (J1), and the unipolar or bipolar select (J4); the shunts can be depopulated for direct
access to the AvDD1, AVDD2, AVSS+5V, DVDD, and AVSS pins.

6 DAC

The ADS1282EVM-PDK contains a DAC1282, which is a fully integrated digital-to-analog converter (DAC) that
provides a low distortion, digital synthesized voltage output suitable for testing seismic equipment and the
ADS128x family of devices; see the DAC1282 data sheet for more information. The DAC1282 can be used in
combination with the GUI to directly supply an input voltage for testing and performance purposes. For more
information on configuring the inputs to use the DAC1282, see Section 3.1.

The output frequency is programmable from 0.5 Hz to 250 Hz and the magnitude is scaled by both analog and
digital control. The analog gain is adjustable in 6-dB steps and the digital gain in 0.5-dB steps. The analog gain
settings match those of the ADS1282 for testing at all gains with high resolution. Controlling the settings of the
DAC1282 can be done on the DAC Configuration page of the GUI.

The DAC1282 uses AVSS+5V and DVDD for its power supplies and shares the same reference as the
ADS1285. This configuration minimizes potential errors from using separate references between the devices.
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7 ADS1285EVM-PDK Initial Setup

This section explains the initial hardware and software setup procedure that must be completed for properly
operating the ADS1285EVM-PDK.

7.1 Default Jumper Settings

After unpacking, the EVM is already configured with the default jumper settings. Figure 7-1 shows the locations
for the default jumpers and Table 7-1 shows the functions of the default shunts.

REF35xx EN

=N
{1111

Figure 7-1. ADS1285EVM-PDK Jumper Default Settings

Table 7-1. Default Shunt Settings

Header Designator Position Function

J11 [1-2] Enables the REF62x supply to VREFP

J4 [1-2] Connects AVSS to GND for unipolar ADC supply mode
Connects CLK to an 8.192-MHz source from the crystal

J8 [5-6] . o
oscillator and clock divider

J10 Not installed Header to supply the external reference voltage to VREFN and
VREFP

N (1-2] DAC PWR: Connects the output of the U4 LDO (AVSS+5V) to
the DAC analog supply pin (AVDD)

i (3-4] DAC PWR: Connects the PHI digital supply (DVDD) to the
DAC digital supply pin (DVDD)

16 (1-2] ADC PWR: Connects the output of the U2 LDO (AVDD1) to
the ADC analog supply 1 (AVDD1)

16 (3-4] ADC PWR: Connects the output of the U3 LDO (AVDD2) to
the ADC analog supply 2 (AVDD2)

16 [5-6] ADC PWR: Connects the PHI digital supply (DVDD) to the
ADC digital supply (IOVDD)

J3 Not installed Header to supply the external input to U5 for the —2.5-V supply
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Table 7-2 lists the nominal voltages that result from the default configuration.

Table 7-2. Nominal Voltages Resulting From a Default Configuration

Supply Name Voltage (Referenced to GND)
AVSS GND (0 V)
AVSS+5V 5V
DVDD (IOVDD) 3.3V
AVDD1 5V
AVDD2 3V
5.5V 55V
REFP 4.096 V
-2.5V NA, external supply needed

7.2 EVM Graphical User Interface (GUI) Software Installation

Download the latest version of the EVM GUI installer from the Tools and Software folder of the ADS1285EVM-
PDK and run the GUI installer to install the EVM GUI software on your computer.

CAUTION

Manually disable any antivirus software running on the computer before downloading the EVM GUI
installer onto the local hard disk. Depending on the antivirus settings, an error message may appear
or the installer. The .exe file can be deleted.

Accept the license agreements and follow the on-screen instructions shown in Figure 7-2 to complete the
installation.

& 4D51283 EVM Setup - X

Setup - ADS1285 EVM

Welcome to the ADS1285 EVM Setup Wizard,

< Back

Figure 7-2. ADS1285 Software Installation Prompt

12 ADS1285EVM-PDK Evaluation Module SBAU394 — APRIL 2022
Submit Document Feedback
Copyright © 2022 Texas Instruments Incorporated


https://www.ti.com
https://www.ti.com/lit/pdf/SBAU394
https://www.ti.com/feedbackform/techdocfeedback?litnum=SBAU394&partnum=ADS1285EVM-PDK

i3 TEXAS
INSTRUMENTS
www.ti.com ADS1285EVM-PDK Initial Setup

As part of the ADS1285EVM-PDK GUI installation, a prompt with a device driver installation (as shown in Figure
7-3) appears on the screen. Click Next to proceed.

Device Driver Installation Wizard Device Driver Installation Wizard

Welcome to the Device Driver Completing the Device Driver Installation

Installation Wizard! Wizard
This wizard helps you install the software drivers that some
computers devices need in order to work.
The drivers were installed on this

You can now connect your device to this computer. Ifyour device came
with instructions, please read them first.

Driver Name Status
& Texas Instruments .. Readyto use

To continue, click Next.

Figure 7-3. Device Driver Installation Wizard Prompts

Note

A notice may appear on the screen stating that Windows cannot verify the publisher of this driver
software. Select Install this driver software anyway.

The ADS1285EVM-PDK requires the LabVIEW® run-time engine and may prompt for the installation of this
software, as shown in Figure 7-4, if not already installed.

License Agement ym

“Vioua it conpA th Boerres chighigend bekivy 10 proced.

NATIONAL INSTRUMENTS SOFTWARE LICENSE AGREEMENT ~

WHLOAD THE SOFTWARE
READ mls.Gﬁ:EI EENT. BY

1 LabVIEW

twe‘.:\tﬂmlwue st this b i

..... carrug ullites may improve Futalation speed
The [.mv’n  sukyect 1 the accompanng Licents Agwements]

D) THEM, ALL RF LHI\‘

NrIERS TO THE PLACE YOI
irS THEN CURRENT RETURN POLI

Pighonal Irvrrments Cotpotation i an suthotised duirktir ol Microsoll Sihigh

Ther scfwsain bo which this Katonal instsennnt Beenss appbos is K LAAVIEW ResrTene Ergee 2012 11

& | gt e Licens Agrmneent

1 do ek acem the License Ageenant

Biet 22 Lancet s Back— Lo Mot ow ) | — Ewnesl

[.\ The: NI Lt VIEW Fury- Time Engre 201210 nstalstion i compiete.

Figure 7-4. LabVIEW Run-Time Engine Installation

Verify that C:\Program Files (x86)\Texas Instruments\ADS1285EVM-PDK is available after these installations.
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8 ADS1285EVM-PDK Software Reference
8.1 EVM GUI Global Settings for ADC Control

Although the EVM GUI does not allow direct access to the levels and timing configuration of the ADC digital
interface, the EVM GUI does give users high-level control over many other functions of the ADS1285, including:
internal clock dividers, oversampling ratio (OSR), and number of samples to be captured. Figure 8-1 identifies
the input parameters of the GUI (as well as their default values) through which the various functions of the
ADS1285 can be exercised.

0w
File Debug Capture Tools Help
EVM Connected : ADS1285EVM [F] Connactta Hardware
e — k )
Register Map Config I

z Pages Time Domain Display
<> Histogram Analysis
RREESE T | Measurements Unit

ResetDevices commands . i R . ) .

lax (Codes) ode Mean ( odes ® Codes
i 1659302164 -1659950481 -324436.55 11752198071.95 ER——

Standoy

Interface Configuration . .
Dt Widh Configuration

32 bits ~ 16

Power Mode

High Paower v
Filter Type
SINC+FIR ~
Decimation Ratio
1024

Vref (V)
4,086V v

Samples
168284

Capture

ADC Master Clock Freq (MHz)

8192 R

—
SCLK Frequency (Hz)

1.0241

e Calculated Variables o e T

1.00k

Idie — | HW COMMECTED ¢ TEFAS‘!_NSTRUMENTS |
Figure 8-1. EVM GUI Global Input Parameters

There are four pages available in the ADS1285EVM-PDK GUI. The information area displays the results of each
of the pages. Each of these pages display a different control or measurement of the device. The Register Map
Config page reads and writes the registers of the device. The Time Domain Display page collects a set of data
from the device and displays the result. The Spectral Analysis page can compute the FFT of the collected data,
and the Histogram Analysis page shows a histogram of the collected data and displays basic statistics of the
result.

The Single Commands section allows for direct control of the device for three basic functions. First, the Reset
button sends a signal to the RESET pin to reset the device. The Standby button puts the device into a low-
power state where all channels are disabled, and the reference and other non-essential circuitry are powered
down. The Wakeup button exits standby mode.

The Interface Configuration section also sets the data rate by setting the internal clock dividers and OSR

in the ADC. Finally, this section can set the power modes in the registers. The ADS1285 has three power
modes (low-power, mid-power, and high-power) that are configured in the CONFIGO register (bits 7-6). This
configuration is used in conjunction with the jumper settings of JP8 for the CLK pin, as outlined in Section 3.2.

The Clock and Sampling Rate section allows the user to specify a target SCLK frequency (in Hz) and the
GUI tries to match this frequency as closely as possible by changing the PHI PLL settings, but the achievable
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frequency may differ from the target value entered. This section also displays the sampling rate of the ADC as
controlled by the internal clock dividers and the OSR.

The GUI is switched between hardware mode and simulation mode by checking and unchecking the Connected
to Hardware box in the top right area of the screen at any time.

8.2 Register Map Configuration Tool

The register map configuration tool allows the user to view and modify the registers of the ADS1285. This tool
can be selected, as indicated in Figure 8-2, by clicking on the Register Map Config radio button at the Pages
section of the left pane. On power-up, the values on this page correspond to the Host Configuration Settings that
enable ADC sampling at the maximum sampling rate specified for the ADC. The register values can be edited
by double-clicking the corresponding value field. If interface mode settings are affected by the change in register
values, this change reflects on the left pane immediately.

& 2psizs5 Evm

Pages

P2 egister iap Config I
< Time Domain Display

< Spectral Analysis

¢ Histagram Analysis

< DAC Configuration

Reset Davices
Wake up

Standby
Interface Configuration
Data Width
T
Pawer Mode
High Power
Filter Type
SINC+FIR
Decimation Ratio
1024
Fhp (Hz)

Vref (V)
4096V

Samples
16384 v

ADC Master Clock Freq (MHz)
2.1%2 v

SCLK Frequency (Hz)

1.0241

Data Rate (sps)
1.00k

Idlg

File Debug Capture Tools Help
EVM Connected : ADS1285EVM

W & BE =

Register Map Cnnﬁguratmn

Register Name Address Default  |Mode | Size Value 7|16|5(4]3|2|1]0|aA
B ADC REGISTERS
IDISYNC 0x00 0x00 RV & 0x00 oo
COMNFIGO 0x01 0x12 RAV [ & 0x12 gjojoj1jajoji]o
HPFO 0x03 0x32 RV B 0x32 glo|1|1|ojo]t1|o
HPF1 0x04 0x03 RV B 0x03 glojojojo)o)1|1
QOFFSETO 0x05 0x00 RV B 0x00 g|jojojojojojo]o
OFFSET1 0x06 0x00 RV B 0x00 g|jojojojojojo]o
OFFSET2 0x07 0x00 RV B 0x00 g|jojojojojojo]o
GAIND 0x08 0x00 RV B 0x00 g|jojojojojojo]o
GAINT 0x09 0x00 RV B 0x00 g|jojojojojojo]o
GAIN2 0x0A, 0x40 RV B Oxdl gl1|ojojaojojo]o
DIG_lio ox0B 0x00 RV B 0x00 glajo]a
SRCO 0x0C 0x00 RV B 0x00 g|jojojojojojo]o
SRC1 0x0D 0xgd RV B 0x80 gjojojajojo]o
B DAC REGISTERS
GAMMOD 0x00 Ox18 RV & 0x00 g|jojojo|o
SING 0x01 0x00 RV B 0x01 glojojo|a)o)o)
SwWM 0x02 0x00 RV B 0x10 gjojo|1|jaojojo]o
N 0x03 007 RV B 007 glojojo|a)1 1|1
DCGo 0x04 0x00 RV B 0x00 g|jojojojojojo]o
DCG1 0x05 0x00 RV B 0x00 g|jojojojojojo]o
DCG2 0x06 0x00 RV B 0x00 g|jojojojojojo]o
PULSA 0x07 0x00 RV B 0x00 g|loajojo|o
PULEE 0x08 0x00 RV B 0x00 g|lajojo]o
< >

Register Description

MUX[7-5]

Input MUX Selection

000b =Input 1

0016 =Input2

0108 = Internal short via 400 Ohm
0110 =Input 1 and Input 2

1000 = CMRR est

1010 =Internal short via 0 Chm
1100, 1110 =reserved

REFI43

Connectto Hardware

Field View
R
REF 4,096V
PGA_GAIN

GAIN_1

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

v

®i3 TExas INSTRUMENTS

|@ woonnecTED

Figure 8-2. Register Map Configuration

Section 8.3 through Section 8.5 describe the data collection and analysis features of the ADS1285EVM-PDK

GUL.
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8.3 Time Domain Display Tool

The time domain display tool allows visualization of the ADC response to a given input signal. This tool is useful
for both studying the behavior and debugging any gross problems with the ADC or drive circuits.

The user can trigger a capture of the data of the selected number of samples from the ADS1285EVM-PDK,
as per the current interface mode settings indicated in Figure 8-3 by using the Capture button. The sample
indices are on the x-axis and there are two y-axes showing the corresponding output codes as well as the
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.

& sps1285Evm — b3
File Debug Capture Tools Help
EVM Connected : ADS1285EVM [F] Connectta Hardware
Pages
< Registar Map Config . . .
'ﬁme Domain Dispia Time Domain D|sp|ay
< Spectral Analysis
<4 Histogram Analysis
< DAC Configuration N
Measurements Unit
Reset Devices ] o . .
Max (Codes) Min (Codes) Mean (Codes) Sigma (Codes) ® Codes
Wake u | |
g 8042 5640 7284.05 411.64 - :
| | - | @] Voltage (V)
Standoy

Interface Configuration

Data Width

32 bits v =10 413y
Power Mode g =10.25u
High Power v Ba0 =100
FllterType

9.75u

SINC+FIR ~
Decimation Ratio

1024 |
Fhp.(Hz)
Vref (V)
4086V =)
Bamprey
16384 o
Capture

ADC Master Clock Freq (MHz)
EC

SCLK Frequency (Hz)

| 1ozan 9 1000 2000 3000 4000 5000 G000 7000 8000 9000 10000 11000 12000 13000 14000 15000
< > Samples
DataRats (shs) Auto mode ~| 'TH@ Ay |
1,00k =
Idie |. HW CONMNECTED ‘ @ TEXAS INSTRUMENTS
Figure 8-3. Time Domain Display Tool Options
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8.4 Spectral Analysis Tool

The spectral analysis tool, shown in Figure 8-4, is intended to evaluate the dynamic performance (SNR, THD,
SFDR, SINAD, and ENOB) of the ADS1285 ADC through single-tone sinusoidal signal FFT analysis using the
7-term Blackman-Harris window setting.

& sps1285Evm
File Debug Capture Tools Help

Pages

< Register Map Config

<& Time Domain Display
L 4 Spediral Analysis
<4 Histogram Analysis
< DAC Configuration

Configuraticn

ResetDevices
Harmonics
Wake up | [} =]

-

Standoy

Window
Interface Configuration
Data Width
32 bits .
Power Mode
H\gn F’m&'er v
Fll‘ter:ry'pe i 20+

| 7 TermB-Hamis [+

Spectral Analysis
Measurements
SNR (dB) THD (dB) SF
NaN NaN
Device Fs (Hz) Fi Cale [Hz) Signal Pwr (dBFS)
1.00k 203.732m NaN

EVM Connected : ADS1285EVM

Connectta Hardware

NaN NaN
Max Spur (dBC Ma Hz]
0 0 v

FET o

SINC+FIR ~
Decimation Ratio

1024 ~
Fhp.(Hz) 10~
Vref (V)

4096V =
Samples

16384 o

0 -
Capture

ADC Master Clock Freg (MHz)
8192 |

SCLK Frequency (Hz) - -
400~

1.0241 o 50

Data Rate (sps)

1.00k

Idle

|
100 150

Frequency (Hz}

AC performance parameters cannot be calculated as one or more harmonics lig in the same frequency bin for the given
window. Please modify either input frequency, sampling rate or number of samples,

[Imark Harmenics [(JDisplay D€ 2-E1 |

|@® rwconnecTes | KB Texas INSTRUMENTS

Figure 8-4. Spectral Analysis Tool

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 7-Term Blackman-Harris window is the default option
and has sufficient dynamic range to resolve the frequency components of up to a 24-bit ADC. The None option
corresponds to not using a window (or using a rectangular window) and is not recommended.
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8.5 Histogram Tool

Noise degrades ADC resolution and the histogram tool can be used to estimate effective resolution, which is an
indicator of the number of bits of ADC resolution losses resulting from noise generated by the various sources
connected to the ADC when measuring a DC signal. The cumulative effect of noise coupling to the ADC output
from sources such as the input drive circuits, the reference drive circuit, the ADC power supply, and the ADC
itself 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.

As shown in Figure 8-5, the histogram corresponding to a DC input is displayed on clicking the Capture button.

& sps1285Evm

File Debug Capture Tools Help

bed

EVM Connected : ADS1285EVM [F] Connectta Hardware

Pages
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< Time Domain Display
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< DAC Configuration
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Figure 8-5. Histogram Analysis Tool
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9 ADS1285EVM-PDK Bill of Materials, PCB Layout, and Schematics
9.1 Bill of Materials

Table 9-1 lists the ADS1285EVM-PDK bill of materials.
Table 9-1. ADS1285EVM-PDK Bill of Materials

Designator Quantity Value Description Package Part Number Manufacturer Alternate Part Alternate
Reference Number Manufacturer
IPCB1 1 Printed Circuit DC127 Any
Board
C1, C2, C3, C6, 9 1uF CAP, CERM, 1 uF, |402 C1005X5R1V105K |TDK
C22, C49, C51, 35V, +/- 10%, X5R, 050BC
C53, C63 0402
C4,C5 2 1000pF CAP, CERM, 1000 |603 06035A102KAT2A |AVX
pF, 50 V, +/- 10%,
COG/NPO, 0603
C7,C57,C61,C62 |4 0.1uF CAP, CERM, 0.1 603 C1608X5R1H104K | TDK
uF, 50 V, +/- 10%, 080AA
X5R, 0603
C8, C9, C10,C11, (8 10uF CAP, CERM, 10 uF, | 805 CL21A106KAFN3N | Samsung Electro-
C12, C13, C17, 25V, +/- 10%, X5R, E Mechanics
C19 0805
C14, C15, C186, 6 1uF CAP, CERM, 1 uF, |603 C0603C105K3RAC |Kemet
C27, C30, C48 25V, +/- 10%, X7R, TU
0603
C18, C20 2 0.01uF CAP, CERM, 0.01 |603 8.85012E+11 Wurth Elektronik
uF, 50 V,+/- 10%,
X7R, 0603
C21, C23, C24, 6 0.1uF CAP, CERM, 0.1 603 CGA3E3X8R1H104 | TDK
C25, C26, C45 uF, 50 V, +/- 10%, KO080AB
X8R, AEC-Q200
Grade 0, 0603
Cc28 1 0.01uF CAP, CERM, 0.01 |603 C0603H103J3GAC |Kemet
uF, 25V, +/- 5%, TU

COG/NPO, 0603
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Table 9-1. ADS1285EVM-PDK Bill of Materials (continued)
Designator Quantity Value Description Package Part Number Manufacturer Alternate Part Alternate
Reference Number Manufacturer
C29 1 22uF CAP, CERM, 22 yF, | 1206 CL31A226MOHNN |Samsung Electro-
16 V,+/- 20%, X5R, NE Mechanics
AEC-Q200 Grade
3, 1206
C38, C40 2 1000pF CAP, CERM, 1000 |603 C0603C102J5GAC |Kemet
pF, 50V, +/- 5%, TU
COG/NPO, 0603
C39, C42, C58 3 0.01uF CAP, CERM, 0.01 |402 GCM155R71H103 |MuRata
uF, 50 V, +/- 10%, KA55D
COG/NPO, 0402
C44, C46 2 0.033uF CAP, CERM, 0.033 |805 CGA4J2C0G1H333 | TDK
uF, 50 V,+/- J125AA
5%, COG/NPO,
AEC-Q200 Grade
1, 0805
C47 1 1uF CAP, CERM, 1 uF, [1206 CGAS5L3X7R1H105 | TDK
50V, +/- 10%, X7R, K160AB
AEC-Q200 Grade
1, 1206
C50, C52, C54 3 0.1uF CAP, CERM, 0.1 402 GCM155R71H104 |MuRata
uF, 50 V, +/- 10%, KE02D
X7R, AEC-Q200
Grade 1, 0402
C55 1 0.22uF CAP, CERM, 0.22 |603 GRM188R71E224K | MuRata
uF, 25V, +/- 10%, A88D
X7R, 0603
C56 1 4700pF CAP, CERM, 4700 |603 C0603X472K5RAC |Kemet
pF, 50 V, +/- 10%, TU
X7R, 0603
C59, C60 2 0.047uF CAP, CERM, 0.047 |805 C0805C473J3GAC |Kemet
WF, 25 V,+/- TU
5%, COG/NPO,
AEC-Q200 Grade
1, 0805
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Table 9-1. ADS1285EVM-PDK Bill of Materials (continued)
Designator Quantity Value Description Package Part Number Manufacturer Alternate Part Alternate
Reference Number Manufacturer

FID1, FID2, FID3 3 Fiducial mark. N/A N/A N/A
There is nothing to
buy or mount.

H1, H2 2 Machine Screw RM3X4MM 2701 APM HEXSEAL
Pan PHILLIPS M3

H3, H4, H5, H6 4 Bumpon, Transparent SJ-5303 (CLEAR) |3M
Hemisphere, 0.44 X |Bumpon
0.20, Clear

H7, H8 2 ROUND ROUND 9774050360R Waurth Elektronik
STANDOFF M3 STANDOFF M3
STEEL 5MM STEEL 5MM

J1 1 Header, 100mil, 2x2 Header TSW-102-07-G-D |Samtec
2x2, Gold, TH

J2,J13, J15 3 Terminal Block, Terminal Block, 1776275-2 TE Connectivity
3.5mm, 2x1, Tin, 3.5mm, 2x1, TH
TH

J3,J1 2 Header, 100mil, Header, 2 PIN, PEC02SAAN Sullins Connector
2x1, Tin, TH 100mil, Tin Solutions

J4 1 Header, 100mil, Header, 3 PIN, PEC03SAAN Sullins Connector
3x1, Tin, TH 100mil, Tin Solutions

J5 1 Connector, SMA, SMA 142-0701-231 Cinch Connectivity
TH

J6 1 Header(Shrouded), |Header (Shrouded), | QTH-030-01-L-D-A- | Samtec
19.7mil, 30x2, 19.7mil, 30x2, SMT |K-TR
Gold, SMT

J7 1 Header, 100mil, 2x1 Header TSW-102-07-G-S  |Samtec
2x1, Gold, TH

J8 1 Header, 100mil, 4x2 Header TSW-104-07-G-D |Samtec
4x2, Gold, TH

J9 1 Header, 100mil, 15 x 2 Header MTSW-115-22-G- |Samtec
15x2, Gold, TH D-315

J10 1 Header, 100mil, Header, 100mil, HTSW-102-07-G-S |Samtec
2x1, Gold, TH 2x1, TH
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Table 9-1. ADS1285EVM-PDK Bill of Materials (continued)
Designator Quantity Value Description Package Part Number Manufacturer Alternate Part Alternate
Reference Number Manufacturer
J16 1 Header, 100mil, 3x2 Header PEC03DAAN Sullins Connector
3x2, Tin, TH Solutions
R1, R2, R30, R71, |6 100k RES, 100 k, 1%, 603 RC0603FR-07100K | Yageo
R72, R73 0.1 W, 0603 L
R3, R4, R5, R29, 9 49.9 RES, 49.9, 1%, 402 RC0402FR-0749R9 | Yageo America
R32, R33, R34, 0.063 W, 0402 L
R75, R76
R6, R7, R26, R31, |11 0 RES, 0, 5%, 0.1 W, |603 RCO0603JR-070RL |Yageo
R38, R43, R44, 0603
R63, R64, R77,
R78
R8, R11, R15, R20, |5 0 RES, 0, 5%, 0.063 |402 RC0402JR-070RL |Yageo America
R23 W, 0402
R27 1 11.3k RES, 11.3 k, 1%, 603 RCO0603FR-0711K3 | Yageo
0.1 W, 0603 L
R28, R36, R40, 4 10.0k RES, 10.0 k, 1%, 603 RC0603FR-0710KL | Yageo
R67 0.1 W, 0603
R35 1 49.9 RES, 49.9, 1%, 1206 RC1206FR-0749R9 | Yageo America
0.25W, 1206 L
R37, R39 2 0.22 RES, 0.22, 1%, 603 ERJ-3RQFR22V Panasonic
0.1 W, AEC-Q200
Grade 0, 0603
R51, R52, R55, 6 221 RES, 221, 1%, 1206 ERJ-8ENF2210V  |Panasonic
R56, R58, R62 0.25 W, AEC-Q200
Grade 0, 1206
R53, R54 2 22.6k RES, 22.6 k, 1%, 603 RC0603FR-0722K6 | Yageo
0.1 W, 0603 L
R65 1 1.00k RES, 1.00 k, 1%, 603 CRCWO06031K00F |Vishay-Dale
0.1 W, AEC-Q200 KEA
Grade 0, 0603
R66 1 634k RES, 634 k, 0.1%, |603 RT0603BRD07634 |Yageo America
0.1 W, 0603 KL
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Table 9-1. ADS1285EVM-PDK Bill of Materials (continued)
Designator Quantity Value Description Package Part Number Manufacturer Alternate Part Alternate
Reference Number Manufacturer
R68 1 374 RES, 37.4, 1%, 0.1 |603 RC0603FR-0737R4 | Yageo
W, 0603 L
R69 1 1.00Meg RES, 1.00 M, 1%, |603 CRCWO06031MOOF |Vishay-Dale
0.1 W, AEC-Q200 KEA
Grade 0, 0603
SH-J1, SH-J2, SH- |8 1x2 Shunt, 100mil, Gold | Shunt SNT-100-BK-G Samtec 969102-0000-DA  |3M
J3, SH-J4, SH-J5, plated, Black
SH-J6, SH-J7, SH-
J8
TP1, TP5, TP6, 4 Test Point, Yellow Multipurpose [5014 Keystone
TP7 Multipurpose, Testpoint
Yellow, TH
TP2, TP3 2 Test Point, Red Multipurpose {5010 Keystone
Multipurpose, Red, |Testpoint
TH
TP4 1 Test Point, Black Multipurpose [5011 Keystone
Multipurpose, Testpoint
Black, TH
U1 1 Low Distortion TSSOP24 DAC1282AIPW Texas Instruments
Digital-to-Analog
Converter
for Seismic
Applications 24-
TSSOP -40 to 85
U2, U3, u4 3 Automotive 35V, RGWO0020A TPS7A4701QRGW |Texas Instruments | TPS7A4701QRGW | Texas Instruments
1A, 4.2uVRMS, RF RQ1 TQ1

Low-Dropout (LDO)
Voltage Regulator,
RGWO0020A
(VQFN-20)
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Table 9-1. ADS1285EVM-PDK Bill of Materials (continued)

Designator

Quantity

Value

Description

Package
Reference

Part Number

Manufacturer

Alternate Part
Number

Alternate
Manufacturer

us

Vin -3V to -36V,
-200mA, Ultra-Low-
Noise, High-PSRR,
Low-Dropout (LDO)
Linear Regulator,
DRBO008A
(VSON-8)

DRBO008A

TPS7A3001DRBR

Texas Instruments

TPS7A3001DRBT |Texas Instruments

ue, U7, U8

Low-Power

Single Postitive-
Edge-Triggered D-
Type Flip-Flop,
DCKO005A, SMALL
T&R

DCKOO005A

SN74AUP1G80DC
KT

Texas Instruments

u9

12C BUS EEPROM
(2-Wire), TSSOP-
B8

TSSOP-8

BR24G32FVT-3AG
E2

Rohm

u10

High-Precision
Voltage Reference
with Integrated
High-Bandwidth
Buffer, DGKOO0O8A
(VSSOP-8)

DGKO0008A

REF6241IDGKR

Texas Instruments

REF6241IDGKT Texas Instruments

u13

700 nA, Zero-
Crossover Rail-to-
Rail I/O Operational
Amplifier, 1.8 to
5.5V, -40 to

85 degC, 5-pin
SOT23 (DCK5),
Green (RoHS & no
Sb/Br)

DCKO0005A

OPA369AIDCKT

Texas Instruments
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Table 9-1. ADS1285EVM-PDK Bill of Materials (continued)
Designator Quantity Value Description Package Part Number Manufacturer Alternate Part Alternate
Reference Number Manufacturer
u14 1 ADS1285 High VQFN32 ADS1285IRHBT Texas Instruments
Resolution, Delta-
Sigma ADC for
Seismic 4000sps
1 to 64 as Gain
3-5.25V
Y1 1 16.384MHz XO SMT_XTAL_3MM2 [MC3225716.3840C |Kyocera MC3225216.3840C
(Standard) CMOS |_2MM5 19XSH 19XSH
Oscillator 1.71V
~ 3.63V Standby
(Power Down) 4-
SMD, No Lead
C31,C34 0 0.033uF CAP, CERM, 0.033 |805 CGA4J2C0G1H333 | TDK
uF, 50 V,+/- J125AA
5%, COG/NPO,
AEC-Q200 Grade
1, 0805
C32 0 0.1uF CAP, CERM, 0.1 603 CGA3E3X8R1H104 | TDK
uF, 50 V, +/- 10%, KO080AB
X8R, AEC-Q200
Grade 0, 0603
C33,C35 0 1uF CAP, CERM, 1 uF, |603 C0603C105K3RAC |Kemet
25V, +/- 10%, X7R, TU
0603
C36 0 10uF CAP, CERM, 10 pF, | 805 GRM21BR71A106 |MuRata
V,+/- 10%, X7R, KA73L
0805
C37 0 10uF CAP, CERM, 10 pF, | 1206 GRM31CR61E106 |MuRata
25 V,+/- 20%, X5R, MA12L
1206
C41, C43 0 1000pF CAP, CERM, 1000 |603 C0603C102J5GAC |Kemet
pF, 50V, +/- 5%, TU
COG/NPO, 0603
D1 0 5V Diode, Zener, 5V, |SOT-23 PLVAB50A,215 Nexperia
250 mW, SOT-23
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Table 9-1. ADS1285EVM-PDK Bill of Materials (continued)
Designator Quantity Value Description Package Part Number Manufacturer Alternate Part Alternate
Reference Number Manufacturer
D2 0 14.5V (Typ) Clamp |SC70-6 TPD4E1B06DCKR | Texas Instruments
3A (8/20ps) Ipp
Tvs Diode Surface
Mount SC-70-6
J12 0 Header, 100mil, Header, 2 PIN, PEC02SAAN Sullins Connector
2x1, Tin, TH 100mil, Tin Solutions
J14 0 Terminal Block, Terminal Block, 1776275-2 TE Connectivity
3.5mm, 2x1, Tin, 3.5mm, 2x1, TH
TH
R9, R10, R12, R13, |0 0 RES, 0, 5%, 0.063 [402 RC0402JR-070RL |Yageo America
R14, R16, R17, W, 0402
R18, R19, R21,
R22, R24, R25
R41 0 120k RES, 120 k, 5%, 603 CRCWO0603120KJ |Vishay-Dale
0.1 W, AEC-Q200 NEA
Grade 0, 0603
R42, R74 0 0 RES, 0, 5%, 0.1 W, |603 RC0603JR-070RL |Yageo
0603
R45, R50 0 1.00k RES, 1.00 k, 1%, 603 CRCWO06031K00F |Vishay-Dale
0.1 W, AEC-Q200 KEA
Grade 0, 0603
R46, R47, R49 0 10.0k RES, 10.0 k, 1%, 603 RC0603FR-0710KL | Yageo
0.1 W, 0603
R48 0 37.4 RES, 37.4, 1%, 0.1 |603 RC0603FR-0737R4 | Yageo
W, 0603 L
R57, R61 0 221 RES, 221, 1%, 1206 ERJ-8ENF2210V  |Panasonic
0.25 W, AEC-Q200
Grade 0, 1206
R59, R60 0 22.6k RES, 22.6 k, 1%, 603 RC0603FR-0722K6 | Yageo
0.1 W, 0603 L
R70 0 0 RES, 0, 5%, 0.1 W, |603 ERJ-3GEYOROOV |Panasonic
AEC-Q200 Grade
0, 0603
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Table 9-1. ADS1285EVM-PDK Bill of Materials (continued)
Designator Quantity Value Description Package Part Number Manufacturer Alternate Part Alternate
Reference Number Manufacturer

U1 0 Ultra Low-Power, SOT23-6 REF3516QDBVR |Texas Instruments
High-Precision
Voltage Reference,
SOT23-6

u12 0 700 nA, Zero- DCKO0005A OPA369AIDCKT Texas Instruments

Crossover Rail-to-
Rail I/0 Operational
Amplifier, 1.8 to
5.5V, -40 to

85 degC, 5-pin
SOT23 (DCK5),
Green (RoHS & no
Sb/Br)
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9.2 PCB Layout

Figure 9-1 through Figure 9-6 illustrate the ADS1285EVM-PDK PCB layout.
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Figure 9-4. Power Layer
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Figure 9-6. Bottom Silkscreen
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9.3 Schematics
Figure 9-7 shows a block diagram of the ADS1285EVM-PDK.

ADS1285EVM
- %
Reference %
£ PHI (FPGA motherboard)
— &
Interface
@

I The following schematic pages map to specific blocks represented in the block digram above.
This EVM is intended to connect to a separate FPGA motherboard (not shown)
Figure 9-7. ADS1285EVM-PDK Block Diagram

Figure 9-8 through Figure 9-13 illustrate various schematics for the ADS1285EVM-PDK ADC.
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All jumpers should be installed
to provide power to the ADC

(]

AVDDI 16
A\!I)_DZ T 1 g ol2
DVDD 3o elt
T 5le el°f —L049 —Lcso
e 1uF 0.1uF
AVSS AVSS
DVDD
Lot Lcs
1uF 0.1uF R71 IR72 IR73
100k $100k $100k
= = u14
GND GND
' AvDDL CLK 422 CLK
For IOVDD between 1.65-1.95V, AVDD2
CAPD must be shorted to IOVDD 19 2
10VDD SCLK SCLK
—Lcsa —Lcs4 S— DIN 23 DIN
1uF 0.1uF C55 ||220nF 117 CAPD 75 99
pouT 24 : DOUT
= = C56 ||4.7nF 9
GND  GN X = b =
cs7 ” 00 14 | Caop
—= (C58 ||10nF 5 = | 25 R76 49.9 =TT ADS1285 SPI > f '
GND CoG/NPO | CAPP DRDY DRDY ADS1285 SPI > Connects to'DC127_Interface’ page
61 capn SYNC (28 SYNC
€59 % CcAPBP RESET (2L RESET
CO0 | |81 capen PWDN (28 PWDN
AN GND 11 AINLP s
5 GPI0O GPIOO
[CAININ AININ 16
Connects to 'DC127_Inputs' page GPIO1 MFLAG/GPIOL
ANZP_> 34 AIN2P
[AINZN 4 { AIN2N
ep 22
VREFP > R77_wl 30 | Rerp Avss (0
Avss 32
29
Connects to 'DC127_Reference' page C61 REFN 13
- 0.1uF AGND
[CVRERN R78 ., 0 c62 ” 0.0 31 | pon bGND |18 clisa
ADSI285IRHBT 11
L = WF
GND GND AVSS
Analog-to-Digital converter
Figure 9-8. ADS1285EVM-PDK ADC Schematic
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+VINP1

I*Place differential RC filter
stages close to ADC input pins

R51 R52
AIN1P
b ot {ANTP >
R53 =—=c38
113 22.6k 1000pF
4
+VINP1
2 Vocm —c39 Connects to'DC127_ADC' page
VINNT | O TouF
R54
226k ==c40
RS5 1000PF s
AININ
ot ot {ANIND
-VINN1
[*Calculate cutoff frequencies
GiD N
Analog inputs )
Input protection
+VINP2
R58
=—t W {AN2P >
This input is reserved *:,’m,':% — Vocm ——c42
for the DAC1282 < | 10nF Connects to'DC127_ADC' page
R62
—— | el AIN2N >
-VINN2
*Select R and C components for
[ DA SWouTP > R63 BOM, default to bypassed
0
Connects to'DC127_DAC' page
Re4
RES LU0k
|1C44
110.033pF —VREFP
115 AVDDI 45
1 Vocm ]
o 2 RE6
ol 0.1uF  AVSS Vdiv 634k
1.3 ||C46___ R67,,10.0k . ? ~2.5V Power disspation:
Vocm Re8 170:033pF I 10.3 UW (2.5 uUA @ 4.096V)
_L 374 +Rt
= c47 OPA369AIDCKT R69
GND 1uF TLV9041 can ca8 1.00M
1 replace 1pF
AUSS
ASS ASs
—
To bypass buffer
Common-mode buffer
Figure 9-9. ADS1285EVM-PDK Analog Inputs and Common-Mode Buffer Schematic
ADS1285EVM-PDK Evaluation Module 31

SBAU394 — APRIL 2022
Submit Document Feedback

Copyright © 2022 Texas Instruments Incorporated


https://www.ti.com
https://www.ti.com/lit/pdf/SBAU394
https://www.ti.com/feedbackform/techdocfeedback?litnum=SBAU394&partnum=ADS1285EVM-PDK

13 TEXAS
INSTRUMENTS

ADS1285EVM-PDK Bill of Materials, PCB Layout, and Schematics www.ti.com
DVDD
f R29 DAC_4MHZ
c21 External clock
0.1uF R30. Y1
1001 it CLK Options:
= 4 3 16 Mz 1 1) FPGA provides CLK output
GND YEE OUIRUT Mz 2) External oscillator drives CLK (default) J6 55V O 55V
1| — 4 MHz
A CASE_GND oMz - “” [
J7 - c22
2 MC3225716.3840C19XSH = 2, - J8 R31 = ~RESET 1uF
1 D Connect jumper across to 0 GND ~PWDN [7
1 5 ba 2 @ select ADC clock frequency. SYNC =
On-board clock DVDD g ® @ CLK DNI if using FPGA clock DIN R32,, 499 DIN PHI L )
= Supply range: 1.71V - 3.63V 5 3 1 5 ba 2 GPIOT
P % vee GND D\/TDD Lo a LK SPIo0 _
c23 .5 3 1 5 be 7
0.1uF 3 T RES o DVDD = « 5 —
SN74AUP1GSODCKT c24 T 51 vee ep |H ~CS_ADC b
= 0.1uF L SCLK. R33,. 499 SCLK PHI % 3
GND c25 R34 vy 49.9 _CAPCLK OUT % 5
= 0.1uF U8 [ CAPCLK_IN % LU 7
- GND GND SNT4AUPIGS8ODCKT ~DRDY
Clock dividers = = Input to PHI > 2 - -
Supply range: 0.8 - 3.6V GiD GND << Output to ADC JABC CIK s
DouT —
R35 -
49.9 J s
DVDD  ~RST/PWDN DAC 5
DVDD SYNC DAC _ T
Configurable: 1.8V or 3.3V | wp
SWITD DAC o ol
~CS _DAC % 5 |53
SDA hos 2 [55 _ ID_PWR
SCL
58 57 59
DRDY ~DRDY oo
o SYNC MP1 MP3
SYNC GND GND
RESET o MP2 | GNp G (—MPE
PWDN
GPIOO
GPIOO
MFLAG/GPIOI SRt =
GND
SR PHI Connector
Connects to 'DC127_ADC' page S| ~CS_ADC (to FPGA motherboard)
QEiE SCLK
DIN DIN
DOUT Doul
CLK
P DAC 4MHZ
SCLK
DIN
DOUT
G5 ~CS_DAC 9
~RESET 1
<_DAC1282 SPI ZPWDN 38 @
Connects to 'DC127_DAC' page e SYNC_DAC SYNC 5 e o
DIN_PHI 7 e o
SW/TD_DAC GPIOT
SW/TD SPIoT 0
T T ~RST/PWDN_DAC ~CS_ADC . o
RESET/PWDN SCLK PHI
~DRDY ® o
ADC _CLK e o
OUT
~RST/PWDN_DAC ® o
SYNC_DAC 5 e o
SWITD DAC 7
~CS DAC 9 | e el 30
ID_PWR =
I GND
R36 Connector for logic analyzer
10.0k or external controller
wp

BR24G32FVT-3AG
EEPROM

GND

Figure 9-10. ADS1285EVM-PDK Clock and Interface Schematic
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AVDD1 supply for ADS1285 AVDD2 supply for ADS1285 AVDD supply for DAC1282
u4 AVSS+5V
AVDD1 AVDD2 AVSS+5V
out ouT = Default: 3V N ouT =
out out N out
SENSE/FB SENsEB fo2 IC12. EN sENsE (o C13
10uF 10uF
NR NR f14 = NR kld AVSS
6Pav2 N GND 10
NC Ne (=2 —51{ 6Pavt Ne (=2
3p2v NC N 8 1 3p2v N 8 1
1P6V NC NC —;7 **LCJFS 1PBV NC —;7 **ITFG
o] oPav NC NC 2— 1o oPav NC 2—
1 opav ; ; 19— opav ;
] oP2v o oND (L 2 oP2v oND
0PtV PAD PAD |21 21 0PV paD |21
R R11 R2! R2:
0 0 TPSTA4701QRGWRQI CEp———— 0 TPSTA4701QRGWRQI 0 0 TPSTA470IQRGWRQI
- " AVDD2 s eferenced fo the ADC's AGND Do NOT modity 1
AUSS The DAC1282 requires a 5V analog supply  AVSS AVSS
NOTE: If you configure AVDD1 for 3.3V, replace REF6241 REF@225!
Programmable LDO Configurations
Vout (V) 3p2v 1PEV opav oPav opP2v 0PIV
25 - - INSTALLED - INSTALLED INSTALLED
3.0 - INSTALLED - - - -
33 - INSTALLED - - INSTALLED INSTALLED
45 - INSTALLED INSTALLED INSTALLED INSTALLED INSTALLED
50 INSTALLED - - INSTALLED - -
INSTALLED = Solder 0-Ohm jumper to GND/AVSS
VOUT = 1.4V ¥(all grounded pins)
AVSS supply Header to select AVSS potential
(UNIPOL = GND, BIPOL = -2.5V)
J3
N : N, us 25V
GND . R26 T
N out )
0 Ro7 l 25V
Header for connecting an L EN oa ==c18 c1o
external negative supply o 10nF TouF
source, when configuring rB |2 ul
AVSS to 2.5V NRISS R28
10.0k =
DNC ~
onp (-4 GND
NC PAD
TPS7A3001DRBR
GED GED
GND
GiD
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AVDD1 | Header for measuring reference voltage or
T J10 connecting to an external reference source
NOTE: This reference voltage is shared between
the ADS1285 and DAC1282
u10
R37 R38
n | VIN ouT F -8 v, 5 VREFP >
EF62xx EN § ﬂ_z 2 5
EN ouT_S R39
0.22
3 ss GND_S 8
- ——=ca2s Connects to'DC127_ADC' and 'DC127_DAC' pages
4 7 0.01uF
Ra0 FILT GND_F c29
10.0k REF62411IDGKR TZZUP
c30
1pF VREFN >
v Route REFPIREFN as differential
AVSS AVSS AVSS AVSS pair, and only connect REFN to
. AVSS near the reference source(s).
Reference options
REF6250 supply range: 5.3 - 5.5
REF6241 supply range: 4.35 - 5.5V
REF6225 supply range: 3 - 5.5V
R43 Rd4
0 0
On-board references
—
AVDD1
AVDDI
— X =<
AVSS
o e e
AVSS j‘
REF35xx EN ><
TLV9041 ca
replac
L
Supply range: 1.7 - 6 X AVSS
To bypass buffer
AVSS
AVSS
Figure 9-12. ADS1285EVM-PDK Reference Voltage Schematic
34 ADS1285EVM-PDK Evaluation Module

Copyright © 2022 Texas Instruments Incorporated

SBAU394 — APRIL 2022
Submit Document Feedback


https://www.ti.com
https://www.ti.com/lit/pdf/SBAU394
https://www.ti.com/feedbackform/techdocfeedback?litnum=SBAU394&partnum=ADS1285EVM-PDK

13 TEXAS

INSTRUMENTS

www.ti.com

ADS1285EVM-PDK Bill of Materials, PCB Layout, and Schematics

Connects to 'DC127_Interface' page

<_DAC1282_SPI

28

All jumpers should be installed
to provide power to the DAC

AVSS+5V
DVDD
1 2
3l o el4
S 1
Ji 1uF
AVSS
1,
TuF
AVSS
R1 IR2 ut
100k 3100k )
Cc3 13 22 C4
TuF 24 AVBD) CARE 1000pF
2 AvoD
= bvbb vourp |2L___voure R3 ., 499 SWINP 23],
GND vour |16 vouTN RA_49.0 SWINN e
7
7 15 C5
CLK CLK CaRN T000pF
SCLK 2o SCLK SWINP ﬁg
DIN IR 201 DIN SWINN
DOUT : - pout 1
s cs swouTp DAC_SWOUTP \ .
s SWOUTN (28 EDAC SWOUTN ™S Connects to'DC127_ADC' page
SW/TD Sof sw/mp M
SYNC 251 SYNC Avss 12
RESET/PWDN RESET/PWDN AVSS
12 PEND ?1 R6 R7
VREFP > VREF DGND o o
DACIZ82AIPW c6
Connects to 'DC127_Reference' page =—C7 .. TuF AVSS
owr  Digital-to-Analog converter L
= AVSS
GND

VREFN

Figure 9-13. ADS1285EVM DAC Schematic
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10 References

» Texas Instruments, DAC1282 Low Distortion Digital-to-Analog Converter for Seismic data sheet
» Texas Instruments, REF62xx High-Precision Voltage Reference With Integrated ADC Drive Buffer data sheet
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