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This user's guide describes the operation and use of the ADS8860 evaluation module (EVM). The ADS8860 is a
16-bit, pseudo-differential, unipolar, successive approximation register (SAR), analog-to-digital converter (ADC)
with a maximum throughput of 1 MSPS. The device is a very low-power ADC with excellent noise and distortion
performance for ac or dc signals. The performance demonstration kit (PDK) eases EVM evaluation with
additional hardware and software for computer connectivity through a universal serial bus (USB). The
ADS8860EVM-PDK includes the ADS8860EVM as a daughter card, Precision Host Adaptor (PHI) digital
controler, and a A-to-B USB cable. This user's guide covers circuit description, schematic diagram, and bill of
materials for the ADS8860EVM daughter card.
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1 EVM Overview

Table 1-1 lists the related documents that are available for download from Texas Instruments at www.ti.com.
1.1 ADS8860EVM Kit

The ADS8860 evaluation module kit includes the following features:

» Hardware and software required for diagnostic testing as well as accurate performance evaluation of the
ADS8860 ADC

» USB powered—no external power supply is required

» The PHI controller that provides a convenient communication interface to the ADS8860 ADC over USB 2.0
(or higher) for power delivery as well as digital input and output

» Easy-to-use evaluation software for 64-bit Microsoft Windows™7, Windows 8, and Windows 10 operating
systems

» 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.

ADS8860EVM-PDK PHI Board

i

ADS8860

Signal sul

Source

Included in kit

Figure 1-1. System Connection for Evaluation

1.2 ADS8860EVM Board

The ADS8860EVM board includes:
* An external single-ended signal source applied to the SMA connector.

« The amplifier driver and voltage reference circuit can be used as a reference design. These components are
optimized to meet the ADS8860 data sheet performance at 1 MSPS.

» The serial interface connects to the PHI controller via a 60-pin connector (J2).
» Test-point connection monitor digital signals with a logic analyzer.

* An onboard ultra-low noise low-dropout (LDO) regulator provides an excellent 3.3-V and 5.3-V voltage range.

* The REF6050 precision 5-V voltage reference is optimized for the SAR ADC Vggf input.
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2 EVM Analog Interface

The ADS8860EVM is an evaluation module built to the TI Modular EVM system specifications. The EVM by itself
has no microprocessor and cannot run software. Thus, the EVM is available as part of the ADS8860EVM-PDK

kit that combines the ADS8860EVM as a daughter board with PHI controller using software as a graphical user
interface (GUI).

2.1 ADC Drive Amplifier and Filter

The circuit shown in Figure 2-1 shows a typical amplifier drive circuit for the ADS8860. The amplifier (U4) and its
associated output filter (R13, R14, and C7) are designed for good SNR and THD performance at a maximum
sampling rate (1 MSPS). In general, the OPAx320 was selected for its wide bandwidth and low output
impedance. This device also has rail-to-rail input and output swing without crossover distortion. The input filter
(R1 and C1) are used to minimize input noise and can be adjusted according to your requirements. For more
details on this circuit, see the SAR ADC Front End Component Selection.
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Figure 2-1. ADS8860 Input Drive Circuit
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The circuit shown in Figure 2-2 shows the voltage reference input drive for the SAR ADC. For many SAR ADCs,
such as the ADS8860, the reference input is a switched capacitor input. This type of input requires a wide-
bandwidth, low-impedance signal source. Many standard voltage reference require an external wide bandwidth
buffer to drive the reference input. The REF60xx has a built-in, wide-bandwidth driver, and is therefore optimized
for driving SAR ADC reference inputs. The output filter network (R11 and C12) are the standard components

recommended in the REF60xx for stable, low-noise operation.
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Figure 2-2. Reference Input Drive
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3 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 ADS8860 ADC (over SPI) and the
EEPROM (over I12C). The EEPROM comes pre-programmed with the information required to configure and
initialize the ADS8860 platform. When the hardware is initialized, the EEPROM is no longer used.

3.1 Serial Interface (SPI)

The ADS8860 ADC uses an SPI serial communication in mode 1 (CPOL = 0, CPHA = 1) with high-speed clocks
higher than 30 MHz; for slower clocks, mode 0 is used (CPOL = 0, CPHA = 0). Because the serial clock (SCLK)
frequency can be as fast as 80 MHz, the ADS8860EVM offers 47-Q resistors between the SPI signals and J2 to
aid with signal integrity. Typically, in high-speed SPI communication, fast signal edges can cause overshoot;
these 47-Q resistors slow down the signal edges in order to minimize signal overshoot.

3.2 12C Bus for the Onboard EEPROM

The circuit shown in Figure 3-1 is used with the EVM controler (PHI) for EVM identification. This circuit is not

required by the ADS8860 for operation. The switch (S2) is write protected and does not need to be changed for
EVM operation.

EVM_ID_PWR EVM_ID_PWR
R8
10.0k c10 R9 s2
U3 o—-| 10.0k
L1 Ao vea—8!  qoonF= 1 s
5 7 GND P
Al WP a_
o3| Ao o6 EVM ID sCL 3
4| yss spAles_ EVM ID SDA 1L
BR2AG32FVT-3AGE2 GND
ae R1 EVM_ID_WP
= 0
GND
Figure 3-1. EEPROM for the EVM ID
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4 Power Supplies

The PHI provides multiple power-supply options for the EVM, derived from the USB supply of the computer. The
EEPROM on the ADS8860EVM uses a 3.3-V power supply generated directly by the PHI. The EVM_REG_5V5
is a 5.5-V supply from the PHI and is applied to the input of two LDOs to generate other supplies on the EVM.
The analog supply of the ADC (AVDD = 3.3 V) is powered by the TPS7A4700RGWR (U11) LDO. A 5.3-V supply
is also generated using TPS7A4700RGWR (U9) LDO. This supply powers the voltage reference (U2) and
amplifier (U4). The ADC digital supply (DVDD = 3.3 V), is generated by the PHI. Three LEDs are connected to
the 5.3-V, AVDD, and DVDD supplies. These LEDs illuminate after the software GUI loads and the PHI turns on
its output power supplies.
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Figure 4-1. Power Supplies, Regulators, and Indicators
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5 ADS8860EVM Initial Setup

This section explains the initial hardware and software setup procedure that must be completed for properly

operating the ADS8860EVM.

5.1 Software Installation

Download the latest version of the EVM GUI installer from the Tools and Software folder of the ADS8860EVM
and run the GUI installer to install the EVM GUI software on your computer.

or the installer. The exe file can be deleted.

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

Accept the license agreements and follow the on-screen instructions shown in Figure 5-1 to complete the

installation.

] AD58860 EVM Setup

Setup - AD58860 EVM

Welcome to the AD58860 EVM Setup Wizard.

Cancel

< Back

& AD58260 EVM Setup

License Agreement

Please read the following License Agreement. You must accept the terms of this
agreement before continuing with the installation.

&,

NATIONAL INSTRUMENTS SOFTWARE LICENSE
AGREEMENT

INSTALLATION MOTICE: THIS IS A CONTRACT. BEFORE YOU DOWNLOAD THE
SO0FTWARE AND/OR COMPLETE THE INSTALLATION PROCESS, CAREFULLY

DCAM TUIS ACDCCMERT OV DAk AARIKS TUC  @NCTIRNADE  ARMIAD
< >

-~

Do you accept this license?
(O I do not accept the agreement

< Back Next » Cancel

0 ADsE860 EVM Setup

-
License Agreement w
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

Important Please carefully read the following 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

. @ !l accept the a reement.
Do you accept this license? & +ASCELERE 2qreement
(O | do not accept the agreement

< Back Next » Cancel

) AD58860 EVM Setup
Installation Directory

\ U

Please specify the directory where ADS8860 EVM will be installed.

e

e lIE T N e O C ' Program Files (x86)\Texas InstrumentshADE

< Back Mext > Cancel

Figure 5-1. ADS8860 Software Installation Prompts
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As a part of the ADS8860EVM GUI installation, a prompt with a Device Driver Installation (as shown in Figure
5-2) appears on the screen. Click Next to proceed.

Device Driver Installation Wizard Device Driver Installation Wizard

Completing the 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 order to work
P The device driver installation wizard did not update any of your

software for your hardware devices because it was not better than
the software you cumently have installed.

Driver Name: Status
~ Texas Instruments (Win... Ready to use

To continue, click Mext.

Back [ Net> | Cancel Back Cancel

Figure 5-2. Device Driver Installation Wizard Prompts

The ADS8860EVM requires the LabVIEW™ run-time engine and may prompt for the installation of this software,
as shown in Figure 5-3, if not already installed.

License Apzament Ym

Vs st Ceph thes boeriet ciplaped below 10 groceed

NATIONAL INSTRUMENTS SOFTWARE LICENSE AGREEMENT

~ INSTALLATION NOTICE: THIS I3 A CONTRACT, BEFORE YOU DOWNLOAD THE SOFTWARE
m L V I EW AMDIOR COMPLETE THE INSTALLATION PROCESS, CAREFULLY READ THIS AGREEMENT. BY
a Y, DOWNLOADING THE SOFTWARE ANDIOR CLICKING THE APPLICABLE BUTTONTO

COMPLETE THE INSTALLATION PROCESS, YOU CONSENT TO THE TERMS OF THIS
AGREEMEMT AND YOU AGREE TO BE BOUND BY THIS AGREEMENT. iF ¥OU DO HOT WiSH TS
BECOUE A PARTY TO THIS AGREEMENT AND BE BOUND BY ALL OF ITS TERMS AND

Exk algograns before ruming this Setup. CONDITIONS curk HE APPROPRIATE BUTTON TO CANCEL THE 1N

Dizashlirg vinan soarnine uliliss may impecve inttallstion 5

This program is subject 1o the accompanying Licen: tmtmh\'l )

LLATION PROCESS,
E WITHIN THIRTY
YING WRITTEN MATERIALS.
ED THEM, ALL RETURNS

PFanonal Insssaments Corporstion is an suthonoed ditittor of Mictosolt 5 brevight 1 THEN URRENT ﬂEsL'R 1P

The solteate b which this Hatonal Instruments bcanss appies i3 NI LathIEW Fun-Tave Engne 201213

@ | aceept the Laanen Agtemsent

|t i accegl th Licends Agremrment

Beoet 2 Gancel <% Back ‘ Hestor | Cancel

The NI LabVIEW Fun-Time: Engine 2012 {3 installation is complete:

Figure 5-3. LabVIEW Run-Time Engine Installation
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Verify that C:\Program Files (x86)\Texas Instruments\ADS8860EVM is as shown in Figure 5-4 after these
installations.

Pin to Quick Copy

| & || = | ADS8360 EVM

A

aCress

Clipboard

€ 5 v

# Quick access

3 This PC
- 3D Objects
B AppleiPhone
[ Desktop
lﬂ Documents
* Downloads
Jﬁ Music
[&=] Pictures
m Videos

== Windows (C:)

13 items

Paste

~

View
4 Cut X
. Copy path
= Move Copy Delete Rename
|7] Paste shortcut to to -

Organize

[0 Name -
Configuration Files
Files_usSD_Card
Library
PHI Driver
Shared Library

&3 ADs8860 EVIM. exe

¥1 ADS8860 EVIM.exe.config

{2] ADS8860 EVM.ini

;_] ADSBEE0_EVM_GUI_Manifest.html
1] Page List_ADS8860EVM.ini

|| Register Map_ADS8860.xml

ij uninstall.dat

G uninstall.exe

New

<« Windows (C:) # Program Files (xB8) + Texas Instruments » ADSS8880 EVM »

1/4/2017 318 AM

/2020 10:23 AM

4/16/2020 2:53 PM

XML Configuratio...

Configuration sett...

HTML Document

Configuration sett...

XML Document
DAT File
Application

Figure 5-4. ADS8860EVM GUI Folder Post-Installation
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6 EVM Operation

The following instructions are a step-by-step guide to connecting the ADS8860EVM to the computer and
evaluating the performance of the ADS8860:

6.1 Connecting the Hardware

Connect the EVM as shown in Figure 6-1 after installing the software:
1. Physically connect P2 of the PHI to J2 of the ADS8860EVM. Install the screws to assure a robust connection.
2. Connect the USB on the PHI to the computer first.
« LED D5 on the PHI lights up, indicating that the PHI is powered up
» LEDs D1 and D2 on the PHI start blinking to indicate that the PHI is booted up and communicating with
the PC; Figure 6-1 shows the resulting LED indicators
3. Start the software GUI as shown in Figure 6-2. Notice that the LEDs blink slowly while the FPGA firmware is
loaded on the PHI. This process takes a few seconds, then the AVDD and DVDD power supplies turn on.

4. Connect the signal generator. The input range is 0 V to 5 V. A common input signal applied is a 4.9-Vpp
signal with a 2.5-V offset. This signal is adjusted just below the full-scale range to avoid clipping.

1. Connect PHI to ADS8860EVM
and install screws.

Wommi tll-"‘-“ =2

=
i

4. Inputrange =0Vto 5 2. Connect USB power before
An AC full scale signal is No jumper or other applying signal source.
5Vpp with a 2.5V offset. configuration required. 3. Start the software GUI.

Figure 6-1. ADS8860EVM Hardware Setup and LED Indicators

T

l TechSmith

. Texas Instruments

(@] apseisevm

[@m] apssssss Evm

(@] ADssss0EVM:
Select EVM GUI

from start menu, or

ARERE associated shortcut

Figure 6-2. Launch the EVM GUI Software
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6.2 Using the Optional Precision Signal Injector (PSl)

The ADS8860 has excellent AC specifications (typically SNR = 93 dB, THD = -108 dB). Many commercial signal
generators cannot generate a signal with low enough noise and distortion to properly evaluate this device. Texas
Instruments offers a evaluation module that acts as a high-fidelity signal generator (for f = 2 kHz). This signal
generator uses a 2-kHz, fifth-order, band-pass filter to generate a very low noise, low distortion signal. Jumper

positions for single-ended operation are provided in Table 6-1. See the PSIEVM for more information on this
EVM.

USB controland
power

High fidelity sinusoidal
output signal

USB controland
power

ADS8860EVM

PSI Signal Source

Figure 6-3. PSI Signal Generator Connection

Table 6-1. Jumper Positions for PSI

Jumper Position Comment
JP1 FILT Connects a 2-kHz filter
JP3 FILT Connects a 2-kHz filter
JP4 VCM Common-mode control for single-ended signals enabled
JP8 GND Common-mode control for differential signals disabled
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6.3 EVM GUI Global Settings for ADC Control

Figure 6-4 shows that the EVM Global controls are located on the right hand side of the GUI. These controls
choose the page display, SPI mode, SCLK frequency, and sampling frequency.

& 2ds2850 evm
File Debug Capture Help

Pages selectsthe
analysis display.

(The SPI device modes can be
selected as described in the data

k sheet.
-

he SCLK frequency is limited by the
sampling rate (e.g. for high
sampling rates a higher SCLK
k frequency will be required)

Pages

EY Time Domain Displa)
& Spectral Analysis
Histogram Analysis
o Linearity Analysis

The maximum sampling rate is
1MHz for this device.

Interface Configuration

Device Modes

SPI-3-Wire-WithBusy |~

Protocol Selected
SPI_3_Wire_WithBusy
SCLK Frequency(Hz)

Target
BoM |5

Achievable
66.00M

Sampling Rate(sps)

Target  Achievable
100 (2| 1oom

E X
EVM Connected : ADS8860EVM [ Connect to Hardware
YScalefit| Fittocoderange |+ | RN
65535+ -5
60000~ 45
55000-|
-4
50000~
45000~ =
40000~ 3L
@ =
@ 35000-| =
2 s&
s i
S 30000~ =
25000 2
20000~ -15
15000~
-1
10000~
5000- -
0+ I I I | | | | | | | | | 0
0 20000 40000 60000 80000 100000 120000 140000 160000 180000 200000 220000 240000 262143
Samples
< >
Min and Max Values
Samples Wax Code Wax Vot (V)
262184 5 Capture 32804 2503
Min Code Min Vot (v)
Vref(V) 32800 2502
5
P-to-P Code P-t0-P Volt (V)
4 305.176u
HW CONNECTED | ki TEXAs INSTRUMENTS

Figure 6-4. EVM GUI Global Input Controls
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6.4 Time Domain Display

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 data capture of the selected number of samples from the ADS8860EVM, as per the current interface
mode settings indicated in Figure 6-5 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.

) ads8260 evm - *
File Debug Capture Help
EVM Connected : ADS8860EVM [¥] Connect to Hardware
Pages
Y Time Domain Displa
< Spectral Analysis H H 1
S Himcgsam aniabeis Time Domain Display
< Linearity Analysis Y §cale fit| Fitto code range |~ (55
65635 = -5
60000~ -4.5
Interface Configuration 55000~
-4
- 50000~
Device Modes 15
45000- -
SPI-3-Wire-WithBusy |~
40000 - -3
N s
Protocol Selected @ 35000- 25 g
SPI_3_Wire_WithBusy S 10000~ ) =
25000~ &
SCLK Frequency(Hz)
20000~ -15
Target Achievable 15000 -
B6M 3| 6E.0OM 10000 -
5000 s
Sampling Rate(sps) 0- ! ! ! | ! ! ! | ! ! 1 , ' , | | 0
1 200 400 600 800 1000 1200 1400 1600 1800 2000 2200 2400 2600 2800 3000 3200 3483
Target Achievable Samples
1.00M 5 1.00Mm < >
Min and Max Values
Samples Max Code Max Volt (V)
262144 - Capture 64727 4.938
Min Code Min Volt (V)
Wref(v) 874 0.067
5
P-to-P Code P-to-P Volt (V)
63853 4872
Idle HW CONNECTED ®i3 TEXAS INSTRUMENTS

Figure 6-5. Time Domain Display Tool Options
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6.5 Frequency Domain Display

The spectral analysis tool, shown in Figure 6-6, is intended to evaluate the dynamic performance (SNR, THD,
SFDR, SINAD, and ENOB) of the ADS8860 ADC 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 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.

3 ads2360 evm

File Debug Capture Help

Pages

<» Time Domain Display
+

< Histogram Analysis
< Linearity Analysis

Spectral Analysis

EVM Connected : ADS8860EVM

- x

Connectto Hardware

MMWarkHarmonics  [DisplayDC  SHE@ M| FFT |
20-
HI
. [H1]
Interface Configuration 20|
_40-|
Device Modes
. -80-
SPL-3-Wire-WithBusy |+ 5
o
S -80-
@
Protocol Selected g -100+ o
SPI_3_Wire_WithBusy £ 120 i 1 [HS] [Hé] A
£ [H4] It b [Hg1 [Hel .
-140- ‘ i \ bl
SCLK Frequency{Hz)
180~
Target Achievable _180-
sem |2 6600
-200-
-220-, ! | | | | | | | | | |
sampling Rate(sps) 0 2000 4000 6000 8000 10000 12000 14000 16000 12000 20000 21980
Frequency(Hz)
Target Achievable
1000 [2] [ 100m
Output Parameters .
SNR(dB) THD (dB) Signal power(deFg)  Harmanics(dgc)
Samples 931256 ~110.903 0225972 AL R
M2 |-11757
262144 ~ Capture
SFDR(dB) SINAD(dB) ENOB :i !:33
107,332 93.0538 151651 138,
Input Parameters 05 2590
Device Fs (Hz) #Harmonics Wingow Fi Calculated (Hz)  Maximum Spur (dBC) Maximum Spur (Hz) :E ﬁgi
1.00M a z 7 Term B-Harris |~ = ! o
L 1999924k 107.332 202042 e v
dle HW CONNECTED ®i Texas INSTRUMENTS
Figure 6-6. Spectral Analysis Tool
14 ADS8860EVM-PDK

SBAU213A — SEPTEMBER 2013 — REVISED JULY 2020
Submit Document Feedback

Copyright © 2020 Texas Instruments Incorporated


http://www.ti.com
https://www.ti.com/feedbackform/techdocfeedback?litnum=SBAU213A&partnum=

13 TEXAS
INSTRUMENTS

www.ti.com

6.6 Histogram Display

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 6-7, the histogram
corresponding to a DC input is displayed on clicking the Capture button.

) ads8260 evm

- *®
File Debug Capture Help
EVM Connected : ADS8860EVM Connect to Hardware
Pages
<> Time Domain Display . .
<» Spectral Analysis
et vyt Histogram Analysis
< Linearity Analysis X Scale fit Auto mode v B Histogram  [™m
240000
220000
Interface Configuration 200000
180000
Device Modes
160000
SPI-3-Wire-WithBusy |~
140000
Protocol Selected % 120000
SPI_3_Wire_WithBusy =
100000
SCLK Frequency(Hz} 80000-
Target Achievable 60000+
66M |5 66.00M 40000~
20000
samp““g Ra‘e(sps} 1 1 1 1 1 1 1 1 1 1 1 1 1 [l 1 1 1 1 I 1 1
32797 32797.5 32798 327985 32799 32799.5 32800 32800.5 32801 328015 32802 328025 32803 32803.5 32804 32804.5 32805 32805.5 32806 32806.5 32807
Target Achievable Codes
1.00M 5 1.00Mm
Results
Samples Mean Sigma
262144 ~ Capture 32801.93 0.39
Min Code Max Code
32800 32804
Code spread
5
Idle | @ nwconmecten | kP TExas INSTRUMENTS
Figure 6-7. Histogram Analysis Tool
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7 Bill of Materials, Schematics, and Layout
The bill of materials provided in Table 7-1 shows the PCB layouts for the ADS8860EVM.

7.1 Bill of Materials

Note

All components should be compliant with the European Union Restriction on Use of Hazardous
Substances (RoHS) directive. Some part numbers may be either leaded or RoHS. Verify that
purchased components are RoHS-compliant. (For more information about Tl's position on RoHS
compliance, refer to www.ti.com.)

Table 7-1. ADS8860EVM Bill of Materials

Package
Item # | Designator Quantity Value Part Number | Manufacturer Description Reference
1 IPCBA1 1 DC106 Any Printed Circuit Board
2 @H3, @H4 2 MPMS 002 BF Fastener MACHINE SCREW PAN
0005 PH Supply PHILLIPS M2
C1 C1608NPO1H1 CAP, CERM, 0.01 uF, 50 V, +/-
3 1 |001uF 03Jjosoaa | DK 5%, COG/NPO, 0603 0603
C2, C3, C8,
4 C11,C13,C33,| 8  |1uF SIROBXTRICT |ypic O SoRM AR 18V o603
C36, C39 oA
5 €4, 5, C8, C9 4 10uF CL21A106KAF gf‘engfrg”g CAP, CERM, 10UF, 25V, +- | o0
N3NE . 10%, X5R, 0805
Mechanics
c10 C0603C104K5 CAP, CERM, 0.1 uF, 50 V, +/-
6 1 0.1uF RACTU Kemet 10%, X7R, 0603 0603
c12 CL21A226MAQ| S2MSUNg CAP, CERM, 22 uF, 25 V, +/-
7 1 22uF NNNE Electro-_ 20%. X5R, 0805 0805
Mechanics
C34, C35, C37, C2012X5R1A4 CAP, CERM, 47 uF, 10V, +/-
8 C38 4 A4TuF 76M125AC TDK 20%, X5R, 0805 0805
D1 MMSZ4685T1 |ON Diode, Zener, 3.6 V, 500 mW,
9 1 3.6v G Semiconductor |SOD-123 SOD-123
10 D3, D4, D5 3 Green QPTZOQLZGC Kingbright LED, Green, SMD LED_0805
H3, H4 ROUND
1 2 9774050243R \é\{gll;ttr:onik Z\(/?nleD STANDOFF M2 STEEL STANDOFF M2
STEEL 5MM
J1 JACK, SMA, 50 Ohm, Gold, R/A, | SMA Jack, 50
12 1 901-143-6RFX |Amphenol RF TH Ohm, R/A. TH
J2 Header
13 1 QTH-030-01-L- Samtec Header(Shrouded), 19.7mil, (Shrouded),
D-A 30x2, Gold, SMT 19.7mil, 30x2,
SMT
LBL1 Thermal Transfer Printable PCB Label
14 1 THT-14-423-10 |Brady Labels, 0.650" W x 0.200" H - 0.650 x 0.200
10,000 per roll inch
15 R1 1 1.00k ?;EGOSBRBO? Yageo America |RES, 1.00 k, 0.1%, 0.1 W, 0603 |0603
R2, R3, R4, CRCW040249 |, ,. RES, 49.9, 1%, 0.063 W, AEC-
6 |Rrs. R15 5 49.9 ROFKED Vishay-Dale | 3500 Grade 0, 0402 0402
R6, R43 RT0402BRDO07 . |RES, 10.0 k, .1%, .0625 W,
17 2 10.0k 10KL Yageo America 0402 0402
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Item # | Designator Quantity Value Part Number | Manufacturer Description Reference
R7, R16, R35, o
18 R36, R37, R38, 9 0 SEOCEVXOGOBOOO Vishay-Dale gEan,eo(,) 50/(6)5‘0?3.1 W, AEC-Q200 0603
R44, R45, R46 ’
19 |R&R9 2 |10.0k ;SI?GOWR‘O” Yageo RES, 10.0 k, 1%, 0.1 W, 0603 | 0603
R11 ERJ-3RQFR22 . RES, 0.22, 1%, 0.1 W, AEC-
20 1 0.22 v Panasonic Q200 Grade 0, 0603 0603
21 |R12 1 120k §§£f°3FR‘071 Yageo RES, 120 k, 1%, 0.1 W, 0603 | 0603
R13, R14 CRCW060324 |, . RES, 24.9, 1%, 0.1 W, AEC-
22 2 24.9 RIFKEA Vishay-Dale | 0500 Grade 0, 0603 0603
R33, R42 ERJ-3RSFR10 . RES, 0.1, 1%, 0.1 W, AEC-Q200
23 2 0.1 v Panasonic Grade 0, 0603 0603
24 R39, R40, R41 3 6.65k Egé)fOSFR-O?G Yageo RES, 6.65k, 1%, 0.1 W, 0603  |0603
S2 Copal Switch, Slide, SPDT 100maA, Switch,
25 1 CAS-120TA Electronics SMT 5.4x2.5x2.5mm
TP1, TP2, TP3,
TP4, TP5, TP6, . - Black Miniature
26 TP11, TP12, 9 5001 Keystone Test Point, Miniature, Black, TH Testpoint
TP13
27 P9, TP10 2 5005 Keystone Test Point, Compact, Red, TH _IR_’ed Cpmpact
estpoint
U1 16 bit 1 MSPS, Serial, Pseudo-
ADS8860IDGS | Texas Differential Input, Micro Power,
28 1 R Instruments Miniature, SAR ADC, DGS0010A
DGS0010A (VSSOP-10)
u2 5ppm/C High-Precision Voltage
REF6050IDGK | Texas Reference with Integrated High-
29 ! R Instruments Bandwidth Buffer, DGKOOOSA DGKO008A
(VSSOP-8)
u3 BR24G32FVT- 12C BUS EEPROM (2-Wire),
30 1 3AGE2 Rohm TSSOP-B8 TSSOP-8
U4 Precision, 20 MHz, 0.9 pA Ib,
RRIO, CMOS Operational
31 1 gPA320A'DBV ?:s)ﬁjments Amplifier, 1.8 to 5.5 V, -40 to 125 | DBVOOO5A
degC, 5-pin SOT23 (DBV5),
Green (RoHS & no Sb/Br)
U9, U11 36V, 1A, 4.17uVRMS, RF Low-
TPS7A4700RG | Texas Dropout (LDO) Voltage
32 2 WR Instruments Regulator, RGWO0020A RGW0020A
(VQFN-20)
u10 TPS3836K33D |Texas NanoPower Supervisory
33 1 BVR Instruments Circuits, DBVO0O5A (SOT-23-5) DBVO00SA
Cc7 GRM1885C1E CAP, CERM, 1100 pF, 25V, +/-
34 1 |1100pF 112Jp01D  |MuRata 5%, COG/NPO, 0603 0603
35 FID1, FID2, 0 N/A N/A Fiducial mark. There is nothing N/A
FID3 to buy or mount.
R10 CRCWO0603000, . RES, 0, 5%, 0.1 W, AEC-Q200
36 0 0 0ZOEA Vishay-Dale Grade 0, 0603 0603
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7.2 Board Layouts
Figure 7-1 and Figure 7-2 show the PCB layouts for the ADS8860EVM.

Note

Board layouts are not to scale. These figures are intended to show how the board is laid out; they are

not intended to be used for manufacturing ADS8860EVM PCBs.
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Figure 7-1. ADS8860EVM PCB: Ground Layer

Figure 7-2. ADS8860EVM PCB: Bottom Layer (GND)
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7.3 Schematics

This section provides the schematics for the ADS8860EVM.
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8 Reference

+ Texas Instruments: OPAx320xPrecision,20-MHz,0.9-pA,Low-Noise,RRIO, CMOSOperationalAmplifierWith
Shutdown Data Sheet

» Texas Instruments: REF60xxHigh-PrecisionVoltageReferenceWith IntegratedADC Drive Buffer Data Sheet

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

Changes from Revision * (September 2013) to Revision A (July 2020) Page
» Updated the numbering format for tables, figures, and cross-references throughout the document.................. 3
* Changed document to reflect edits to the change in EVM controller platform............ccccooeiiiiiiiiiiiie 3
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