
EVM User's Guide: ADS125P08EVM-PDK
ADS125P08 Evaluation Module

Description
The ADS125P08 evaluation module (EVM) is a 
platform for evaluating the performance of the 
ADS125P08, which is a 24-bit, 16-channel, 1-
MSPS, multiplexed delta-sigma (ΔΣ) analog-to-digital 
converter (ADC) designed for low-latency, high-
precision data acquisition systems. The ADS125P08 
integrates a highly-flexible channel sequencer, a low 
noise voltage reference, a clock oscillator, and many 
diagnostic features to aid in the design of high-
reliability systems. The ADS125P08EVM-PDK eases 
the evaluation of the device with hardware, software, 
and computer connectivity through the universal serial 
bus (USB) interface.

Get Started
1. Order the EVM from ti.com
2. Download the latest software from the 

ADS125P08EVM-PDK tool folder
3. Launch the ADS125P08 EVM GUI from the start 

menu
4. Connect the ADS125P08 EVM to the PHI 

controller board
5. Connect the PHI board to the computer running 

the ADS125P08 EVM GUI

Features
• Hardware and software required for diagnostic 

testing as well as accurate performance evaluation 
of the ADS125P08

• The PHI controller provides a convenient 
communication interface to the ADS125P08 over 
USB 2.0 (or higher) for digital input and output

• Easy-to-use evaluation software for 64-bit 
Microsoft® Windows® 10 operating system

• The software suite includes graphical tools for data 
capture, histogram analysis, and spectral analysis. 
This suite also has a provision for exporting data to 
a text file for post-processing

Applications
• PLC analog input modules
• Medical
• Data acquisition
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1 Evaluation Module Overview
1.1 Introduction
The ADS125P08EVM-PDK is a platform for evaluating the performance of the ADS125P08, a 24-bit, 16-channel, 
1-MSPS multiplexed delta-sigma ADC designed for low-latency, high-precision data acquisition systems. The 
evaluation kit includes the ADS125P08 EVM board and the precision host interface (PHI) controller board that 
enables the accompanying computer software to communicate with the ADC over the USB for data capture and 
analysis. The ADS125P08 EVM includes the ADS125P08 and all the peripheral analog circuits and components 
required to evaluate the performance of the ADS125P08. The PHI board provides a communication interface 
from the ADS125P08 EVM to the computer through a USB port.

This EVM user 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 
ADS125P08 EVM.

1.2 Kit Contents
Figure 1-1 shows that the ADS125P08EVM-PDK includes the following components:

1. The PHI controller board
2. The ADS125P08 EVM that includes the ADS125P08 and peripheral circuitry required for device operation 

and communication with the PHI board.
3. An A-to-Micro-B USB cable for communication between the PHI board and the EVM GUI.
4. The EVM GUI, which can be found online in the EVM tool folder

A-to-Micro-B 

USB Cable
ADS125P08EVM GUI

ADS125P08EVM

JP2

JP1

IOVDD

PHI

JP3

AVDD

ADC

Included in kit

External 

Signal 

Source

EVM 5V5

Figure 1-1. System Connection for Evaluation
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1.3 EVM Specifications
The following specifications are applicable to the ADS125P08 EVM and the PHI board.

Table 1-1. ADS125P08 EVM Specifications
PARAMETER CONDITIONS VALUE

Temperature Recommended operating free-air temperature range, TA 15°C ≤ TA ≤ 35°C

Power supply input range
Recommended voltage input range for JP2-2 with respect to GND 5.5V ≤ +Vin ≤ 6.5V

Supply current range |Is| 0.25A ≤ |Is| ≤ 0.5A

Input voltage range

Absolute input voltage with respect to 
GND for AIN0 to AIN15 inputs

Input buffer off AVSS +0.1V ≤ AINx ≤ 
AVDD - 0.1V

Input buffer on AVSS - 0.05V ≤ AINx ≤ 
AVDD - 0.2V

EXT clock Recommended frequency range (fCLK) 0.5MHz ≤ fCLK ≤ 26.2MHz

External digital IO (including EXT clock)

Recommended logic levels (applied to 
header J12 or connector J13) with 
respect to GND

Logic Level Low (VIOl) 0V ≤ VCLKl ≤
0.3×IOVDD

Logic Level High (VIOh) 0.7×IOVDD ≤ VCLKh ≤ 
IOVDD

ADS125P08 AVDD to AVSS Recommended voltage range (applied 
to JP3-2), external source

High-speed or Mid-speed 
mode

4.5V ≤ AVDD ≤ 5.5V

Low-speed or Very-low-
speed mode

3V ≤ AVDD ≤ 5.5V

ADS125P08 |AVSS/AVDD1| ratio to GND
Recommended absolute ratio range, external source,
DGND = GND

|AVSS/AVDD1| ≤ 1.2V/V

ADS125P08 AVSS to GND Recommended voltage range (JP2 2-3 position), DGND = GND -2.75V ≤ AVSS ≤ 0V

ADS125P08 IOVDD to GND Recommended voltage range (applied to JP1-1), external source, 
DGND = GND

1.65V ≤ IOVDD ≤ 5.5V

ADS125P08 Reference REFP to AVSS
Recommended voltage range (J9 
installed, U20 not installed), external 
source

REFP buffer off 1V ≤ REFP ≤ AVDD + 
0.05V

REFP buffer on 1V ≤ REFP ≤ AVDD - 0.7V
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1.4 Device Information
Please refer to ADS125P08 data sheet for complete specifications.

Table 1-2. ADS125P08 Device Specifications
PARAMETER VALUE

ADC resolution 24 bits

Maximum data rate 1.067 MSPS

Channel count 17 (16 AINx + 1 AINCOM); fully flexible multiplexer

Integrated features

• Flexible channel sequencer
• FIFO buffer
• Voltage reference
• Oscillator
• Test DAC
• Fault detection

Package VQFN-36

Package size 5.00mm × 5.00mm

Specified temperature range -40°C ≤ TA ≤ 125°C
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2 Hardware
2.1 Analog Inputs
The ADS125P08 EVM provides external connection points for all 17 channels so the user can easily apply 
and measure signals with the ADC. Access channels AIN0 through AIN15 on terminal blocks J6 to J9, and 
AINCOM through terminal block J10. Figure 2-1 shows the schematic for analog inputs AIN12 to AIN15, which 
is representative of all other analog inputs not shown in this image. This figure also shows terminal block J10, 
which allows access to the AINCOM input and an AVDD output.

Di�eren�al-Mode Input An�-Aliasing Filter

GND

GND

A12

A13

A14

A15

-3dB Cuto�: 795.774 kHz

1

2

3

4

J6

100

R27

50V

1000pF

C18

100

R29

100

R31

100

R33
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1000pF

C24

50V

100pF

C16

50V

100pF

C22

50V

100pF

C26
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100pF
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Common-Mode Input An�-Aliasing Filter

-3dB Cuto�: 15.915 MHz

GND

AVDD_OUT
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AVDD

ACOM

1

2

J10
100

R43

50V
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C40

Figure 2-1. Accessing the Analog Inputs (AIN12 to AIN15, and AINCOM)

Each adjacent analog input pair includes a set of low-pass filters to prevent aliasing. The differential filters have 
a 3dB cutoff of 795.774kHz. As an example, Figure 2-1 shows that capacitor C18 and resistors R27 and R29 
create the differential filter between analog inputs AIN12 and AIN13. The common-mode filters have a 3dB cutoff 
of 15.915MHz. As an example, Figure 2-1 shows that capacitor C16 and resistor R27 create the common-mode 
filter for analog input AIN12. Precision 5% C0G or NPO-type capacitors and 0.1% resistors are used in the 
analog signal chain to reduce measurement error.

Verify that the signal source voltage and current levels applied to terminal blocks J6 through J10 meet the 
specifications listed in Table 1-1.
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2.2 ADC Connections and Decoupling
Figure 2-2 shows all connections to the ADS125P08 data converter. AVDD and IOVDD have a 100nF 
decoupling capacitor, while REFOUT and the internal analog and digital LDOs (CAPA and CAPD, respectively) 
each have a 1μF decoupling capacitor. Make sure these capacitors are physically close to the device and have 
a good connection to the GND plane. Each digital pin has a 49.9Ω series resistor near the driving source. These 
resistors smooth the edges of the digital signals to provide minimal overshoot and ringing. Although not strictly 
required, these components can be included in the final design to improve digital signal integrity. Also, digital 
inputs RESET and START each have a 120kΩ pullup or pulldown resistors to verify that the ADC powers up in a 
known state.
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Figure 2-2. ADC Connections and Decoupling
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2.3 Digital Interface
As noted in Section 1.1, the EVM interfaces with the PHI and communicates with the computer over the USB. 
The PHI communicates with two devices on the EVM: the ADS125P08 (over SPI) and the EEPROM (over I2C). 
The EEPROM comes preprogrammed with the information required to configure and initialize the ADS125P08 
platform. When the hardware is initialized, the EEPROM is no longer used

The ADS125P08 requires SPI serial communication such that CPOL = 0 and CPHA = 1. Header J4, shown 
in Figure 2-3, provides test points to probe the digital signals with a logic analyzer. Additionally, jumper J4 can 
be used to connect communication signals from an external controller. Remove the PHI controller card from 
connector J1 before applying external signals to jumper J4.
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Figure 2-3. EVM Digital Interface and EEPROM

Similar to Figure 2-2, each digital pin has a 49.9Ω series resistor near the driving source. These resistors smooth 
the edges of the digital signals to provide minimal overshoot and ringing. Although not strictly required, these 
components can be included in the final design to improve digital signal integrity.

Figure 2-3 also shows that jumper JP1 connects the PHI_IOVDD and IOVDD nets. By default, the PHI_IOVDD 
net provides 3.3V to the ADC digital supply (IOVDD) pin through jumper JP1. Remove the shunt on JP1 and 
apply a current meter (ammeter) to measure the digital current consumed by the ADC. If desired, removing the 
shunt on jumper JP1 also enables connection of an external IOVDD power source to pin 1 of jumper JP1. Verify 
that the IOVDD voltage applied to pin 1 of jumper JP1 is the same as the I/O voltage used by the PHI or the 
external controller, if applicable.
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2.4 Power Supplies
Figure 2-4 shows the analog supply circuitry included on the ADS125P08 EVM. The default configuration applies 
a unipolar, 5V voltage to the ADC analog supply (AVDD) pin. Options are provided for external supplies. LEDs 
indicate if the supply voltages are valid. Table 2-1 describes the function of important EVM power supply 
components.

5V Analog LDO

PHI 5V5

10uF
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LDO OUT

Green
D2

AVDD IOVDD
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0R20
DNP

0R21

0R22
DNP

0R23
DNP

0R24

Default voltage = 1.4 V (LDO  

VREF) + 3.2 V + 0.4 V = 5 V

1µF

C15

Figure 2-4. EVM Power Supplies

Table 2-1. Important Components (Power Supplies)
Component Purpose

LDO input jumper (JP2) Selects the LDO power source: connect the shunt to use the 5.5V voltage from the PHI; alternatively, 
remove the shunt and connect an external voltage to pin 2 of jumper JP2

TPS7A4700: adjustable, positive 
LDO (U4)

• Uses the voltage connected to pin 2 of jumper JP2 as the input voltage and outputs 5V to AVDD by 
default

• If necessary, adjust the LDO output voltage using resistors R19 to R24

AVDD jumper (JP3) • Remove the shunt and apply a current meter (ammeter) to measure the analog current consumed 
by the ADC

• If desired, apply an external voltage directly to the ADC AVDD pin using pin 1. Verify that the input 
voltage is within the range specified by the ADC datasheet

LEDs (D1 and D2) Indicates if IOVDD (D2) and AVDD (D1) power supplies are valid

By default, the ADS125P08 EVM is configured to use a unipolar supply voltage that is supplied by a 5.5V 
voltage from the PHI controller card. However, changing the adjustable LDO (U4) output voltage by removing 
and replacing resistors R19 to R24 is possible. For example, set the LDO output voltage to 3V by removing 
0Ω resistors R21 and R24, then installing 0Ω resistor R23 (1.6V). The LDO output voltage is 1.4V + 1.6V = 3V 
because the LDO VREF = 1.4V.
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2.5 Voltage Reference
Figure 2-5 shows an optional external voltage reference circuit included on the ADS125P08 EVM. The 
ADS125P08 integrates a low-noise, low-drift voltage reference that is sufficient for most applications. 
Alternatively, the EVM supports two external voltage reference options if desired. First, install header pin J11 
and apply an external voltage source to this pin. Second, the EVM includes the 2.5V voltage reference REF6025 
as well as the required passive components. However, these components are not included on the EVM by 
default and therefore must be installed by the user. Verify that any external reference voltage applied to the ADC 
meets the voltage requirements as described in Table 1-1. Additionally, the ADC registers need to be configured 
to use an external reference. See the ADC data sheet for more information.

EXTERNAL REFERENCE

VIN
1

SS
3

FILT
4

EN
2

OUT_S
5

OUT_F
6

GND_F
7

GND_S
8
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120k

R2
DNP
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R3
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22µF

C2DNP

GND

TP1

GND
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C3DNP

1µF

C4DNP

µF

REFP

EXT_VREF

1

J11

jumper

DNP

Resistor required to use voltage  

reference IC on the PCB

Resistor not required for external  

reference voltage provided by  

Figure 2-5. Optional External Reference Voltage Circuit

2.6 Clocking
Figure 2-6 shows an optional external clock connection on the ADS125P08 EVM using an SMA connector. The 
ADS125P08 integrates a high-accuracy oscillator that is sufficient for most applications. If necessary, component 
footprints are included on the EVM that enable an external clock. By default, the SMA connector and series 
resistance are not installed, and therefore must be added to the EVM by the user. Verify that any external clock 
signal applied to the ADC meets the clocking requirements as described in Table 1-1. Additionally, the ADC 
registers need to be configured to use an external clock. See the ADC data sheet for more information.

GND

1

2 3 4 5

J5

DNP
0

R17

DNP
EXT CLK

Figure 2-6. Optional External Clock Connection
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2.7 Using the ADS125P08 EVM With an External Controller
The ADS125P08 EVM is designed for easy connection to an external controller. This design enables the user 
to test application code and firmware on the ADS125P08 without having to develop a custom PCB. This section 
describes the specific connections required to use the ADS125P08 EVM with an external controller. Figure 2-7 
shows the location of various headers, connectors, and terminal blocks described in this section.

Figure 2-7. Connecting an External Controller to the ADS125P08 EVM

Complete the following steps to prepare the ADS125P08 EVM for use with an external controller:

1. Remove the PHI board if still connected to the EVM
2. Connect the external controller ground and bench supply ground to the GND pins on the EVM
3. Connect an external bench supply to the ADC AVDD pin by performing only one of the following two options:

a. Remove the shunt on JP2 and apply 5.5V to the “LDO_IN” pin on JP2
b. Remove the shunt on JP3 and apply the AVDD voltage to the “AVDD” pin on JP3

4. Connect an external bench supply to the ADC IOVDD pin by removing the shunt on JP1 and applying the 
IOVDD voltage to the “IOVDD” pin on JP1

5. Apply digital communication signals to header J4 on the EVM:
a. Connect POCI (peripheral out, controller in) from the controller to the SDO pin
b. Connect PICO (peripheral in, controller out) from the controller to the SDI pin
c. Connect SCLK from the controller to the SCLK pin
d. Connect CS from the controller to the CS pin
e. Connect an I/O pin from the controller to the DRDY pin. DRDY is an output from the ADC that indicates 

when new data are ready to be clocked out of the ADC. Write a user-defined data collection routine that 
monitors this pin (polling or interrupt) and only transfers data after a falling edge

f. (Optional) Connect I/O pins from the controller to the START and RESET pins to control conversions and 
reset the device, respectively

6. (Optional) Connect an external Section 2.6 or Section 2.5
7. Connect the signal source to the terminal blocks

Verify that the external power supply voltages, communication signal levels, and applied input signals meet the 
specifications listed in Table 1-1

Hardware www.ti.com

10 ADS125P08 Evaluation Module SBAU434A – NOVEMBER 2025 – REVISED MARCH 2026
Submit Document Feedback

Copyright © 2026 Texas Instruments Incorporated

https://www.ti.com
https://www.ti.com/lit/pdf/SBAU434
https://www.ti.com/feedbackform/techdocfeedback?litnum=SBAU434A&partnum=ADS125P08EVM-PDK


3 Software
3.1 Software Description
The ADS125P08EVM-PDK-GUI software suite includes graphical tools for data capture, full ADS125P08 register 
configuration, time domain analysis, spectral analysis, and histogram analysis. This suite also has a provision for 
exporting data to a text file for post-processing.

3.2 ADS125P08 GUI Installation
Download the latest version of the EVM GUI installer from the Tools and Software folder of the ADS125P08 EVM 
and run the GUI installer to install the EVM GUI software on your computer.

Note
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 can appear or 
the installer.exe file can be deleted.

Figure 3-1 through Figure 3-4, show the prompts seen by the user during the GUI installation process. Accept 
the license agreement and follow the on-screen instructions to complete the installation.

Figure 3-1. ADS125P08 EVM GUI Install Welcome Screen
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Figure 3-2. ADS125P08 EVM GUI Select Install Directory

Figure 3-3. ADS125P08 EVM GUI Ready to Install
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Figure 3-4. ADS125P08 EVM GUI Installing

The ADS125P08 EVM requires the LabVIEW™ run-time engine and can prompt for the installation of this 
software if not already installed. This prompt occurs during the install process (see Figure 3-4), but is not shown 
in this document.

Figure 3-5 shows the final prompt after the installation process completes.

Figure 3-5. ADS125P08 EVM GUI Install Complete

www.ti.com Software

SBAU434A – NOVEMBER 2025 – REVISED MARCH 2026
Submit Document Feedback

ADS125P08 Evaluation Module 13

Copyright © 2026 Texas Instruments Incorporated

https://www.ti.com
https://www.ti.com/lit/pdf/SBAU434
https://www.ti.com/feedbackform/techdocfeedback?litnum=SBAU434A&partnum=ADS125P08EVM-PDK


4 Implementation Results
4.1 Hardware Connections
Connect the EVM as shown in Figure 4-1 after installing the software:

1. Physically connect P2 of the PHI to J1 of the ADS125P08 EVM. Install the included screws to provide a 
robust connection.

2. (Optional) Connect an external Power Supply, Clock, or Voltage Reference, as described in those sections
3. Verify that all shunts are installed on JP1, JP2, and JP3
4. 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

5. 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.

6. Connect the signal source to the terminal blocks. Verify that the signal source voltage and current levels 
meet the specifications listed in Table 1-1.

Figure 4-1. Connecting the Hardware to the ADS125P08 EVM

Figure 4-2. Launch the EVM GUI Software
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4.2 GUI Operation
The following sections describe the operation and behavior of the ADS125P08 EVM GUI.

4.2.1 ADC Capture Settings and Sequencer Configuration

Figure 4-3 shows how the Pages control in the upper-left corner allows access to the other pages in the GUI. 
Navigate to any of the GUI pages using these controls. Figure 4-3 also shows the ADC Capture page. Use 
this page to easily configure the most important ADC settings, including the General Configuration and Step 
Configuration parameters, the sequencer mode, and the number of samples or sequences to capture.

Figure 4-3. ADS125P08 EVM GUI ADC Capture Page - General Configuration

The General Configuration tab allows to user to set certain parameters that are used for all steps, including 
the speed mode, the internal reference voltage, the state of the reference buffer, and the Test DAC range. 
Additionally, the user can enter the External Reference Voltage if applicable. Moreover, the ADC Capture page 
reports the device attenuation by reading the ADC DEVICE_ID register. Finally, the “Ready” box indicates if the 
GUI is ready to communicate to the ADC (in blue) or if the GUI is busy communicating with the ADC (in orange).

The default option in the sequencer mode dropdown in Figure 4-4 allows the user to capture n conversions of 
a single step, where n is the number entered in the box in the lower left of the GUI. Alternatively, enable the 
sequencer to capture n complete sequences of all enabled steps.

Figure 4-4 shows the Step Configuration tab. Use these controls to configure the settings for each individual 
step. When the sequencer is disabled, only Step 0 is shown.
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Figure 4-4. ADS125P08 EVM GUI ADC Capture Page - Step Configuration

Table 4-1 explains in more detail each field shown in #none#:

Table 4-1. Understanding the Step Configuration Page Parameters
ITEM # PARAMETER DESCRIPTION

1 REF_SEL Select the reference voltage source to be used with this step

2 AINP Select the measurement channel for the positive input for this step

3 AINN Select the measurement channel for the negative input for this step

4 SYS_MON
Select the system monitor option to be measured in this step
NOTE: the system monitor takes precedence over the AINP and AINN selections (see #2 and #3 
above), and also uses the internal reference regardless of the selection in REF_SEL

5 FLTR_OSR
Select the OSR for this step
NOTE: the data rate corresponding to this OSR is shown on the right (see #10 below)

6 Step Filter Mode Select the filter mode for this step

7 Delay in Tmods
Enter the programmable delay to be used for this step
NOTE: The delay value is measured in modulator clock periods (tMOD), where the modulator clock is 
selected by the SPEED_MODE field on the General Configuration page

8 TDAC_SEL Select the location where the Test DAC voltage is output to in this step

9 Test DAC (5-bit)
Select the Test DAC voltage to be used for this step
NOTE: Enter a value between 0 and 65535, which is calculated in volts in the "Test DAC (V)" field on the 
right (see #13 below)
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Table 4-1. Understanding the Step Configuration Page Parameters (continued)
ITEM # PARAMETER DESCRIPTION

10 Data Rate (SPS)
Data rate relative to the selected OSR (see #5 above), the clock frequency, and the clock mode
NOTE: The clock mode is selected on the General Config tab

11 Latency (μs)
Calculates the first conversion latency in microseconds
NOTE: First conversion latency includes the complete digital filter settling resulting from the FLTR_OSR 
and Step Filter Mode fields, as well as any additional delay entered in the DELAY field, if applicable

12 Full Scale Voltage Calculates the full-scale voltage (FSV) for this step

13 Test DAC (V)
Calculates the TDAC voltage in volts, where TDAC = TDAC_VAL * TDAC_RANGE
NOTE: Set TDAC_VAL on the Step Configuration page and set TDAC_RANGE on the General 
Configuration tab

Enable the ADC sequencer by selecting "Sequencer enabled: continuous mode" from the SEQ_MODE 
dropdown on the General Configuration page. Multiple step options appear after selecting this configuration. 
Additionally, the Capture parameter changes from "Samples" to "Sequences". As a result, the GUI captures and 
displays the data for the desired number of sequences defined by the user. Figure 4-5 shows how the GUI 
changes after enabling the sequencer.

Figure 4-5. ADS125P08 EVM GUI ADC Capture Page - Enable Sequencer

After enabling the sequencer, Figure 4-6 shows how clicking on each individual step opens up a new Step tab. 
Clicking on the same step again closes that step tab. This is true for all steps except Step 0, which cannot be 
disabled.
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Figure 4-6. ADS125P08 EVM GUI ADC Capture Page - Enabling Multiple Sequence Steps

Configure each enabled step as shown in Figure 4-7 and described in Table 4-1. Enabling the sequencer 
also enables the NUM_CONV control on each step page. The NUM_CONV control allows the user to select 
a specific number of consecutive conversions on that step, instead of taking a single conversion and then 
immediately switching to the next step. However, the GUI limits the number of sequences to one if the user 
selects NUM_CONV > 1 on any step page. Figure 4-7 shows this behavior, including a note in the GUI that 
explains how this limitation is a result of the GUI and not the ADC.
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Figure 4-7. ADS125H18 EVM GUI ADC Capture Page - Number of Conversions Field
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4.2.2 Time-Domain Display

The time-domain display tool allows visualization of the ADC response to a given input signal. This tool is useful 
for studying the behavior of and debugging any gross problems with the ADC or drive circuits. Trigger a data 
capture of the selected number of samples from the ADS125P08 EVM by using the Capture button in Figure 
4-8. The time-domain plot has Time on the x-axis and by default shows the corresponding Voltage on the y-axis 
relative to the specified reference voltage.

The Measurements control on the bottom of Figure 4-8 calculates the code range, the mean code, and the code 
standard deviation. Switching pages to any of the Analysis tools described in the subsequent sections causes 
calculations to be performed on the same set of data.

Finally, Figure 4-8 specifically shows a time-domain capture where the ADC sequencer is disabled and the ADC 
is capturing 1024 samples of data.

Figure 4-8. ADS125P08 EVM GUI Time Domain Page - Sequencer Disabled

Figure 4-9 shows a time-domain capture where the ADC sequencer is enabled and NUM_CONV = 1 in each 
enabled step such that the GUI can capture more than one sequence. In this example, the GUI captures 
1024 sequences where each sequence is comprised of three measurements: the AVDD supply voltage in blue, 
the IOVDD supply voltage in orange, and an internal short in pink. Additionally, the GUI displays the first 
conversion latency of each measurement and the corresponding effective data rate. The first conversion latency 
is comprised of the complete digital filter settling resulting from the FLTR_OSR and Step Filter Mode fields, as 
well as any additional delay entered in the Delay in Tmods field, if applicable. The first conversion latency can 
therefore be different for different steps.
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Figure 4-9. ADS125P08 EVM GUI Time Domain Page - Sequencer Enabled, NUM_CONV = 1

Figure 4-10 shows a time-domain capture where the ADC sequencer is enabled and at least one step has 
NUM_CONV > 1. The GUI cannot capture more than one sequence under these conditions. In this example, 
the ADC uses the same settings used in Figure 4-10 except that NUM_CONV = 64 on the internal short step. 
Therefore, the GUI captures a single conversion on the first enabled step in blue, a single conversion on the 
second enabled step in orange, and 64 consecutive conversions on the third enabled step in pink. Importantly, 
the noise values in the Measurements control can show NaN or 0 because noise cannot be calculated on a 
single value.
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Figure 4-10. ADS125P08 EVM GUI Time Domain Page - Sequencer Enabled, NUM_CONV > 1
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4.2.3 Frequency-Domain Display

Figure 4-11 shows the spectral analysis tool that evaluates the dynamic performance (SNR, THD, SFDR, 
SINAD, and ENOB) of the ADS125P08. This dynamic performance is calculated by 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 7-term Blackman-Harris window is the default option and has sufficient dynamic range to 
resolve the frequency components of a 24-bit ADC. The None option corresponds to not using a window (or 
using a rectangular window) and is not recommended.

Figure 4-11. ADS125P08 EVM GUI Frequency-Domain Display Page
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4.2.4 Histogram Display

Noise degrades ADC resolution and the histogram tool shown in Figure 4-12 can be used to estimate effective 
resolution. Effective resolution is a metric describing the ADC resolution loss 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 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 4-12. ADS125P08 EVM GUI Histogram Display Page
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4.2.5 EVM Register Settings

Figure 4-13 shows a portion of the ADS125P08 register map including a note that changing registers must 
be reserved for advanced use because certain combinations of settings can result in unstable GUI behavior. 
For example, the controller expects a DRDY pulse after each conversion to operate properly, so changing the 
DRDY_CFG bits in the SEQUENCER_CFG register can cause undesirable GUI behavior. Importantly, note that 
these are limitations of the GUI, not the ADC.

If necessary, use the Register Configuration page to configure advanced ADC functions. Change the register 
settings by clicking on each bit, typing a value directly into the Value column, or by selecting from the drop-down 
menus in the Field View control.

Figure 4-13. ADS125P08 EVM Register Configuration Page
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5 Hardware Design Files
This section contains the ADS125P08 EVM schematics, PCB layout, and bill of materials (BOM)
5.1 Schematics
Figure 5-1 to Figure 5-4 show the complete ADS125P08 EVM schematic.
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Figure 5-1. EVM Analog Inputs
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Figure 5-2. EVM ADC, Voltage Reference, and Digital Communication Schematic
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Place SH-J1 on JP1, pins 1-2 : Place SH-J2 on JP2, pins 1-2 : Place SH-J3 on JP3, pins 1-2

Figure 5-4. EVM Hardware
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5.2 PCB Layouts
Figure 5-5 to Figure 5-8 show the layout drawings for all ADS125P08 EVM PCB layers

Figure 5-5. ADS125P08 EVM PCB Layout - Top Layer

Figure 5-6. ADS125P08 EVM PCB Layout - Ground Layer 1
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Figure 5-7. ADS125P08 EVM PCB Layout - Ground Layer 2

Figure 5-8. ADS125P08 EVM PCB Layout - Bottom Layer
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5.3 Bill of Materials (BOM)
Table 5-1 lists the ADS125P08 EVM bill of materials

Table 5-1. ADS125P08 EVM BOM
Designator Quantity Value Description Package Reference Part Number Manufacturer

C1, C7, C9, C10 4 0.1uF CAP, CERM, 0.1 uF, 25 V, +/- 5%, X7R, 0603 603 C0603C104J3RACTU Kemet

C5, C6, C13 3 10uF CAP, CERM, 10 uF, 25 V, +/- 10%, X7R, 1206_190 1206_190 C1206C106K3RACTU Kemet

C8, C11, C12, C15 4 1uF
CAP, CERM, 1 µF, 25 V,+/- 10%, X7R, AEC-Q200 Grade 1, 
0603

603
CGA3E1X7R1E105K08
0AC

TDK

C14 1 22uF CAP, CERM, 22 µF, 25 V,+/- 10%, X7R, 1210 1210 CL32B226KAJNFNE
Samsung Electro-
Mechanics

C16, C17, C20, C21, 
C22, C23, C26, C27, 
C28, C29, C32, C33, 
C34, C35, C38, C39, 
C40

17 100pF CAP, CERM, 100 pF, 50 V, +/- 5%, C0G/NP0, 0603 603 C0603C101J5GACTU Kemet

C18, C19, C24, C25, 
C30, C31, C36, C37

8 1000pF CAP, CERM, 1000 pF, 50 V, +/- 5%, C0G/NP0, 0603 603 C0603C102J5GACTU Kemet

D1, D2 2 Green LED, Green, SMD LED_0805 APT2012LZGCK Kingbright

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

H3, H4 2 ROUND STANDOFF M3 STEEL 5MM
ROUND STANDOFF 
M3 STEEL 5MM

9774050360R Wurth Elektronik

H5, H6, H7, H8 4 Bumpon, Cylindrical, 0.312 X 0.200, Black Black Bumpon SJ61A1 3M

J1 1 Header(Shrouded), 19.7mil, 30x2, Gold, SMT
Header (Shrouded), 
19.7mil, 30x2, SMT

QTH-030-01-L-D-A Samtec

J2, J10 2 Terminal Block, 3.5mm, 2x1, Tin, TH
Receptacle, 3.5mm, 
2x1, TH

6.91214E+11 Wurth Elektronik

J4 1 Header, 100mil, 8x2, Gold, TH 8x2 Header TSW-108-07-G-D Samtec

J6, J7, J8, J9 4 Terminal Block, 3.5mm, 4x1, Tin, TH
Terminal Block, 3.5mm, 
4x1, TH

393570004 Molex

JP1, JP2, JP3 3 Header, 100mil, 2x1, Gold, TH 2x1 Header TSW-102-07-G-S Samtec

R1 1 10k
Res Thin Film 0603 10K Ohm 0.1% 1/10W ±10ppm/°C 
Molded SMD SMD Punched Carrier T/R

603 ERA-3ARB103V Panasonic

R4, R5, R6, R12, R13, 
R14, R15

7 49.9 RES, 49.9, 0.5%, 0.1 W, 0603 603 RT0603DRE0749R9L Yageo America
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Table 5-1. ADS125P08 EVM BOM (continued)
Designator Quantity Value Description Package Reference Part Number Manufacturer

R7, R16, R21, R24 4 0 RES, 0, 5%, 0.1 W, AEC-Q200 Grade 0, 0603 603 ERJ-3GEY0R00V Panasonic

R10, R44 2 120k RES, 120 k, 0.1%, 0.1 W, 0603 603 RG1608P-124-B-T5 Susumu Co Ltd

R18 1 0.1 RES, 0.1, 1%, 0.1 W, AEC-Q200 Grade 1, 0603 603 ERJ-L03KF10CV Panasonic

R25, R26 2 6.65k RES, 6.65 k, 1%, 0.063 W, AEC-Q200 Grade 0, 0402 402 CRCW04026K65FKED Vishay-Dale

R27, R28, R29, R30, 
R31, R32, R33, R34, 
R35, R36, R37, R38, 
R39, R40, R41, R42, 
R43

17 100 RES, 100, 0.1%, 0.1 W, 0603 603 RG1608P-101-B-T5 Susumu Co Ltd

SH-J1, SH-J2, SH-J3 3 1x2 Shunt, 100mil, Flash Gold, Black
Closed Top 100mil 
Shunt

SPC02SYAN
Sullins Connector 
Solutions

TP1, TP3, TP4 3 Test Point, Multipurpose, Black, TH
Black Multipurpose 
Testpoint

5011 Keystone Electronics

TP2, TP5, TP6 3 Test Point, Multipurpose, Orange, TH
Orange Multipurpose 
Testpoint

5013 Keystone Electronics

U2 1 I2C BUS EEPROM (2-Wire), TSSOP-B8 TSSOP-8 BR24G32FVT-3AGE2 Rohm

U3 1 ADS125P08IRHBR VQFN36 ADS125P08IRHBR Texas Instruments

U4 1
36-V, 1-A, 4.17-μVRMS, RF low-dropout (LDO) voltage 
regulator 20-VQFN -40 to 125

VQFN20 TPS7A4700RGWR Texas Instruments

C2 0 22uF CAP, CERM, 22 µF, 25 V,+/- 10%, X7R, 1210 1210 CL32B226KAJNFNE
Samsung Electro-
Mechanics

C3 0 10uF CAP, CERM, 10 uF, 25 V, +/- 10%, X7R, 1206_190 1206_190 C1206C106K3RACTU Kemet

C4 0 1uF
CAP, CERM, 1 µF, 25 V,+/- 10%, X7R, AEC-Q200 Grade 1, 
0603

603
CGA3E1X7R1E105K08
0AC

TDK

FID1, FID2, FID3 0 Fiducial mark. There is nothing to buy or mount. N/A N/A N/A

J3, J11 0 Header, 100mil, 1x1, Gold, TH
Header, 1x1, 2.54mm, 
TH

HTSW-101-09-G-S Samtec

J5 0 SMA Straight Jack, Gold, 50 Ohm, TH SMA Straight Jack, TH 901-144-8RFX Amphenol RF

R2, R9 0 120k RES, 120 k, 0.1%, 0.1 W, 0603 603 RG1608P-124-B-T5 Susumu Co Ltd

R3 0 0.047 RES, 0.047, 1%, 0.1 W, AEC-Q200 Grade 1, 0603 603 ERJ-L03KF47MV Panasonic

R8, R17, R19, R20, 
R22, R23, R45

0 0 RES, 0, 5%, 0.1 W, AEC-Q200 Grade 0, 0603 603 ERJ-3GEY0R00V Panasonic
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Table 5-1. ADS125P08 EVM BOM (continued)
Designator Quantity Value Description Package Reference Part Number Manufacturer

R11 0 49.9 RES, 49.9, 0.5%, 0.1 W, 0603 603 RT0603DRE0749R9L Yageo America

U1 0
5ppm/C High-Precision Voltage Reference with Integrated 
High-Bandwidth Buffer, DGK0008A (VSSOP-8)

DGK0008A REF6025IDGKR Texas Instruments
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6 Additional Information
6.1 Trademarks
LabVIEW™ is a trademark of National Instruments Inc.
Microsoft® and Windows® are registered trademarks of Microsoft Corporation.
All trademarks are the property of their respective owners.

7 Revision History
NOTE: Page numbers for previous revisions may differ from page numbers in the current version.

Changes from November 1, 2025 to March 31, 2026 (from Revision * (November 2025) to 
Revision A (March 2026)) Page
• Updated all of the graphics in the GUI Operation section................................................................................ 15
• Update the ADC Capture Settings and Sequencer Configuration section to clarify GUI parameters and 

procedures........................................................................................................................................................15
• Updated the Time-Domain Display section for clarity and added more GUI screenshots................................20
• Updated the EVM Register section for clarity...................................................................................................25
• Moved the EVM Register section to the end of the GUI Operation section..................................................... 25
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