User’s Guide

ADS8568EVM-PDK Evaluation Module

Wi} TEXAS INSTRUMENTS

ABSTRACT

)
LLITTL ——

This user's guide describes the operation and use of the ADS8568 evaluation module (EVM). The ADS8568 is
an 8-channel, simultaneous sampling, 16-bit successive approximation (SAR) analog-to-digital converter (ADC).
Each input channel on the device can support true bipolar input ranges up to +12 V. The device includes

a programmable internal buffered voltage reverence. The ADC includes a serial SPI interface and a parallel
interface for data communication. Configuration of the device is achieved through simple static digital input pins
(hardware mode) or through communications to the SPI interface. This user's guide covers circuit description,
schematic diagram, and bill of materials for the ADS8568 circuit board.
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1 EVM Overview

This document describes how to connect the EVM to your computer and test equipment to evaluate device
performance and understand device features. The document also describes how to install and use the
associated evaluation module software.

1.1 ADS8568EVM-PDK Kit Features
The ADS8568 evaluation module kit includes the following features:

» Hardware and software required for diagnostic testing as well as accurate performance evaluation of the
ADS8568 ADC

+ Digital and analog interface power with USB power. External power required for high voltage £15 V supply.

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

» PHI controller translates USB (2.0) or higher to parallel, or serial digital communications.

+/-15V
lab supply

ADS8568EVM
PHI Board

Signal
Source
Signal \
Source
Included in kit

Figure 1-1. System Connection for Evaluation

ADS8568
GUI

1.2 ADS8568EVM Board Features

» Eight input channels connected to external single ended signals source applied to SMA connectors or header

» Serial and parallel interface connects to the PHI controller via 60 pin connector (J10)

» High voltage power supplies (HVDD, and HVSS) are not included. Connect common lab supplies via terminal
strip J9.

* Low voltage supplies (AVDD, and DVDD) generated using USB power from the PHI controller.

* Integrated or external voltage reference options available.

1.3 Related Documentation From Texas Instruments
Related Documents lists devices that are used in this EVM and may be useful in related designs.

Table 1-1. Related Documents

Device Literature Number
ADS8568 SBAS543
OPA2211 SBOS377
TPS7A4700 SLVS493
REF6025 SBOS708
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2 EVM Analog Interface
2.1 ADC Supply, Input, Voltage Reference, and Digital Connections

Figure 2-1 illustrates the decoupling on AVDD, DVDD, HVDD, HVSS, and the reference 10. The capacitors

for decoupling match the recommendations in the ADS8568 data sheet. The layout (see Figure 2-1) uses the
shortest possible connections to the decoupling capacitors and connections the ground end to the GND plane
using vias. The ADS8568 can use an external or internal voltage reference. This can be selected by changing

the position of JP9 to “INT” for internal, or “EXT” for external. Figure 2-1 also illustrates the analog input signal
and digital signal connections.
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2.2 ADC Amplifier Drive

Figure 2-2 shows the op amp configuration for each ADC drive input. The default configuration is and inverting
configuration. This can be converted to a non-inverting configuration but uninstalling R6, and R14, and installing
R11. Also, R11 and C11 can be used to create a low pass filter. The jumper JP1 can be used to completely
bypass the amplifier. This diagram only shows one channel but this circuit is repeated 8 times. For other
channels, see Appendix A.
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R4,,,1.00k
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= HVDD
GND

Bypass| m@® @ w/Amp

—[ o]

R6 100k 2

DNP

R12, 0 3
$ R14

I
(= }
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.

=z

o
[oN
4
o

HVDD
GND
HVSS — HVDD
C1
100nF
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of |~ 35V
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J9 GND 50V
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I T

Figure 2-2. Amplifier Drive Circuit
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Digital Interface

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 ADS8568 ADC (over SPI) and the
EEPROM (over 12C). The EEPROM comes pre-programmed with the information required to configure and
initialize the ADS8568 platform. When the hardware is initialized, the EEPROM is no longer used.

3.1 Parallel Interface

The parallel interface signals are generated on the PHI controler and connected through J10. Each of these
signals has a 47-Q resistor between the device and the controler to slow down the signal edges in order to

minimize signal overshoot. The digital signals can be monatored on J11 test header.
3.2 Serial Interface (SPI)

The ADS8568 ADC uses SPI serial communication in mode 2 (CPOL=1 and CPHA=0). Because the serial clock
(SCLK) frequency can be as fast as 45 MHz, the ADS8568EVM offers 47-Q resistors between the controler

and device 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.

3.3 Connections to PHI connector

Connector J10 is used to connect the PHI digital controller PCB to the ADS8568EVM. This connector has all the
digital signals as well as the 5.5V regulated supply and the DVDD supply. The power for the two supplies is from
the USB connection. The 5.5V supply is used to generate the AVDD supply. This connector also provides 12C

signals that are used on the EEPROM identification circuit.

TP2

J10 @ 55V
s B
— 41
ASLEEP 6 55 £
2 ~HW_SW 8 DB0_DCIND =
—1914o - DB1_DCING GND
—2ie Ut DB2_DCINB
CONVSTD 14 1912 DB3_DCINA
CONVSTC 16 M 15| > DB4 |
CONVSTB 8118 171 DB5_SELCD
CONVSTA————————20 120 1912 DB6 SELB
~CS ~F§ p—————oo—o———cc 4 22 21 B7
S‘g 24 23—535 DB8_DCEN
(C=RD 1} 26 126 2525 DBY_SDI
RET RD 2is L 27t 2 DB10_SCLK
BUSY 2 130 2922 DB11_REFBUFEN
REFEN ~W 21w - DB12 SDOA
4134 a3 DB13_SDOB
2 13 2= DB14_SDOC
38 138 S DB15_SDOD
49140 3o RET_SCLK
421 42 a2
el ~PAR_SER z B
bvbm RANGE XCL 48145 o a74L
ovor . | R143, 511 50 5o 4ol 29 EVM ID WP
N ¢ RESETT | 2] 5 s
A 54 53 ID_PWR
B EVI 1D SDAS6 | 2+ S
cet D5 EVM 1D SCL 58 | 20 s
10UF 5v 500 LI 25— 0w
= = MEL GND  GNg—MES
3D D GND  GN
QTA-030-01LD-A
GND GND
i1
CONVST_D CONVSTD Hm o ~HW/SW
CONVST B CONVSTB ile o CONVST_C
ASLEEP ASLEEP | Sle o CONVST A
RANGE/XCLK RANGE XCLK ° o BUSY
DB1/DCIN_G DB1_DCINC| s o DBO/DCIN_D
DB3/DCIN_A DB3_DCINA} 1le o 12 DB2/DCIN_B
DBS5/SEL_CD DB5_SELCD} Sle e DB4
DB7 DB7 } Sle o DB6/SEL_B
DBY/SDI DB9_SDI Lle o DB8/DCEN
DB11/REFBUFEN ~ <DB11_REFBUFE e o120 DB10/SCLK
DB13/SDO_B DB13_SDOB lle o122 DB12/SDO_A
DB15/SD0_D DB15 SDOD 23 1o o 2 DB14/SDO_C
~GS/~FS ~CS_~FS ° o ~RD
REFEN/~WR REFEN ~WR| Zite o1 X RESET
~STBY ~STBY ———29 o o 30 ~PAR/SER
o [ 2=
i —
= TSWA1607-GD =

G

Figure 3-1. PHI to ADS8568EVM connector
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3.4 Static Signals for ADS8568

The ADS8568 has several static digital configuration pins. The logic state of the pin will determine the operation
of the device. For example, the PAR/SER digital pin will determine if the communication is in parallel or serial
mode. These pins are automatically controlled by the PHI digital controller when the GUI is in "hardware mode".
The logic level on these pins can be monitored using test points on J11 or as shown in Figure 3-2. Some

of these digital control pins also have resistors that can be used to configure the logic levels when the PHI
controller is not used. Figure 3-2 shows the static logic configuration. To set a pin to logic high the resistor
connected to DVDD is installed. To set an input to logic low the resistor connected to GND needs to be installed.
It is important to understand that the configuration of these resistors does not matter when the PHI is used as

it will drive the logic level to whatever the GUI setting is. These digital input configuration resistors only matter
when the EVM is disconnect from the PHI and used with a different digital controller.

Figure 3-2 also shows the operation of the reset control line. This reset can be initiated by the PHI controller or
by the push button switch. Note that RESET is an active high signal so the two reset signals are applied to an

OR function so that the device will be reset if either the push button is pressed or the PHI drives the signal active
high.

DVDD DVDD
T

R61
TPI2 10.0k P13
@  ASLEEP @ -sTBY

NORM

ASLEEP ~STBY

NORM

e
g

fo}
z
El
o}
z
S

HIGH

R110
10.0k

RESET1

0
@  REFEN ~WR

RANGE_XCLK

SN74AHC1G32DRLR

3

e o
3 ¥ 100k ang 3 == cs6 RI11
1000pF 10.0k

2|

GND GND GND D

Figure 3-2. Static Digital Input Configuration
3.5 12C Bus for Onboard EEPROM

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

required by the ADS8568 for operation. The switch (S2) is a write protect and does not need to be changed for
EVM operation.

ID_PWR
R112
2 10.0k
C59||_100nF s2
U7
Il Ao vog—2 1 ’
2 7 EVM ID WP, 2
— At wp :
énD 3 6 EVM ID_SCL| 3 Y
[ A2 scf—— =" J_—_'
4| yes sonkes EVM ID_SD. =
GND
BR24G32FVT-3AGE2
c60
100nF
GND

Figure 3-3. EEPROM for EVM ID
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4 Power Supplies

The ADS8568EVM has four power supplies: AVDD (5 V), DVDD (3.3 V), HVDD (15 V), and HVSS (-15 V).
The two high voltage power supplies require an external £15 V supply and are connected on a screw terminal

strip (J9). The lower voltage supplies (AVDD and DVDD), are generated with the USB power and low dropout
regulators (LDO).

4.1 Low Dropout Regulator

U8 is a low dropout regulator (LDO) used to convert the 5.5 V regulated supply from the PHI to a low noise 5 V
supply. The input and output of this LDO can be monitored on TP2 and TP3.

TP3
us AVDD @ AVDD
HvDth 15[y ou— i |
T L8] N ouT—2 _l_
R114
13 EN SENSf3— |
100k 63
10uF
== C62 NR—14
22uF —g 6P4V2 19 ] o1 ==
—51 6pavi Noj—12 =
= 6] Soov Ng 18 1uUF GND
GND —811psv Nno— L
91 opgy NC—2 -
10 opav GND
% P2V GN 271
R115 LR11e— 0PV PR
0 0 TPS7A4700RGWR
é
GND =

Gnp
Figure 4-1. Low Dropout Regulator for AVDD (5v Supply)

4.2 Power Connections and LED Indicators

The screw terminal block J9 is used to connect the external high voltage supplies. These supplies are not
provided in the evaluation module kit and it is expected that you will use low noise lab supply to provide this
power (for example, Keysight E3632a). The high voltage supplies have transient voltage suppressor diodes to
help protect the ADC from transients. These supplies are typically connected to +/-15 V. For details on operation,

see the ADS8568 data sheet. Figure 4-2 also shows how each supply has an LED monitor for quick verification
that power is applied.

DVDD

HVYDD TP1

HVSS AVDD DVDD

?
- R1J3,_5.11
DVD
R43 R44 R117 R118 t
20.0k 20.0k 6.65k 6.65k
ce1 D5
N - - 10uF 5V
D3 XA D4 D6 D7
N Green b Green N Green N Green — —
o w o GND GND
GND GND GND GND
GND
HVDD HVSS HVSS = HVDD
D1 D2
15V 15V ||~
J9
= = EE
GND GND =562
I I

Figure 4-2. Supply Connections and Led Monitors

SBAU193E — JUNE 2011 — REVISED MAY 2021
Submit Document Feedback

ADS8568EVM-PDK Evaluation Module

Copyright © 2021 Texas Instruments Incorporated


https://www.ti.com
https://www.ti.com/feedbackform/techdocfeedback?litnum=SBAU193E&partnum=ADS8568EVM-PDK

13 TEXAS
INSTRUMENTS

Installing ADS8568EVM Software www.ti.com

5 Installing ADS8568EVM Software

Download the latest version of the EVM GUI installer from the Tools and Software folder of the ADS8568EVM
and run the GUI installer to install the EVM GUI software on your computer.

CAUTION
Manually disable any anti-virus software running on the computer before downloading the EVM GUI
installer onto the local hard disk. Depending on the anti-virus 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 5-1 to complete the
installation.

O ADS2568 EVM Setup - b ] AD58568 EVM Setup - X
-
Setup - ADS8568 EVM License Agreement ”

Welcome to the ADS8568 EVM Setup Wizard. 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 “l have | ¥

Do you accept this license? i
() 1 do not accept the agreement

< Back Cancel < Back Mext = Cancel
u ADSB568 EVM Setup - > u ADSE368 EVM Setup - X
- -
License Agreement Q Installation Directory Q
Please read the following License Agreement. You must accept the terms of this Please specify the directory where AD58568 EVM will be installed.
agreement before continuing with the installation.
~ [LES B ISR\ Program Files (x86)\ Texas Instruments\AD'! [llES]

NATIONAL INSTRUMENTS SOFTWARE LICENSE
AGREEMENT

INSTALLATION NOTICE: THIS |5 A CONTRACT. BEFORE YOU DOWNLOAD THE
SOFTWARE AND/OR COMPLETE THE INSTALLATION PROCESS, CAREFULLY

DCAR TUID AADCCMEOMT OV AWK AARIRS  TLE  OACTIMADE  ARINIAD
£ >

Do you accept this license?
(O 1do not accept the agreement

< Back Next > Cancel < Back Mext > Cancel

Figure 5-1. ADS8568 Software Installation Prompts

As a part of the ADS8568EVM GUI installation, a prompt with a Device Driver Installation (as shown in Figure
5-2) appears on the screen. Click Next to proceed.
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Device Driver Installation Wizard

Device Driver Installation Wizard

Completing the Device Driver

Welcome to the Device Driver
Installation Wizard

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 ADS8568EVM 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.

Licente Ageocment
Vimamir seceo the bearrer daiynd leiney 1 Drocess) INETRUMENTS

MNATIONAL NETRUMENTS SOFTWARE LICENSE AGREEMENT

INSTALLATION NOTICE: THIS IS A CONTRACT BEFDRE YOU DOWHLOAD THE SOFTWARE
ANDAOR COMPLETE STALLATION PROCESS. CAREFULLY READ THIS AGREEMENT. BY
> OADING TE SOFTWARE AMCIOR CLICKIRIG Thi I"'-J'-il F R TT Ak T

LATION PROCESS, YO COB

& abVIEW

e

Em o peogrars Befiore runnng this Sehup
Divaolirg ving sy (Alee oy Impsos intalafion nasd L . ¥ RE
'||1 Prog am § subgect i the SC0OMEMMAN LEsnde Ageenent]s| e CEIFT OF A r‘_r W -er|:| |r-'\ RiA
[ G
i HEM ALL RETU 3

Matoral nianmerts Coporstion & a0 sathonoed dirascr of Mcasod 5 byerdight

SHALL BE SUBLE RRENTRETURN

S THI

Thar sobemate b vhich this M tonal instnmerts beentn apgir 1881 LEVEW Ao Tare Engee 21213

& 1 aocephihe Lwense Agpement

1| e ek et Lissnas hgpamerend

Host 2 Cancel 4 fack Beis> | Concd

Ther HI LabVIEW Funr Trner Engine: 2012 11 installstion is complete:

e

Figure 5-3. LabVIEW Run-Time Engine Installation

Verify that C:\Program Files (x86)\Texas Instruments\ADS8568EVM is as shown in Figure 5-4 after these
installations.
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| 4 [l = | ADS8568 EVM O X
Home Share View 0
» (_1 o Cut x T New item ~ IE Open - [ Select all
wel Copy path A -Tj Easy access = Edit ) Select none
Pin to Quick Copy Paste _ Move Copy Delete Rename Mew Properties
access ii Paste shortcut to ta - falder - r4 History |j|:_‘ln\rert5election
Clipboard COrganize MNew Open Select
- v <« Texas Instruments » ADS8568 EVM w Search ADS8568 EVM
* [ Mame Date modified Type Size
# Quick access
Configuration Files 12/18/2020 10:01 AM File folder
v O This PC Files_uSD_Card 12/18/2020 10:01 AM File folder
B 30 Objects Library 12/18/2020 10:01 AM File folder
B Desktop PHI Driver 12/18/2020 10:01 AM File folder
E] iy s Shared Library 12/18/2020 10:01 AM File folder
u ADS58568 EVM.exe Application 13,900 KB
“ Downloads
¥ AD58568 EVM.exe.config XML Configuratio... 1KB
Musi il
d Music L] ADS8568 EVIMLini Configuration sett... 1KB
[=] Pictures £ ADS58568_EVM_GUI_Manifest.html 97/ HTML Decument 96 KB
B videos {2:] EEPROM Details.ini 11/5/2020 11:38 PM Configuration sett... 1KB
» _.,_; Windows (C:) :Lﬂ Page List_ ADS8368EVM.ini 11/20/2020 6:32 AM Configuration sett... 2KB
= TI-Precision-Labs (WENT\4com\OLT) (W) || Register Map_ADS8568.xml 11/20/2020 6:31 AM XML Document 9 KB
= PRAMPS_APPS (\\xIe3090dm44) (X:) |J uninstall.dat 12/18/2020 10:02 AM DAT File 6 KB
m uninstall.exe 12/18/2020 10:02 AM Application 4,258 KB

=5 PADC-Apps-Projects (Vixe3090dmad) (V)

== SAR_Apps_Projects (Vixle3080dmdd) (Z:) -

14 items

Figure 5-4. ADS8568EVM GUI Folder Post-Installation
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6 ADS8568EVM Operation

The following instructions are a step-by-step guide to connecting the ADS8568EVM to the computer and
evaluating the performance of the ADS8568:

6.1 Connecting the Hardware and Running the GUI

1. Set the jumpers according to Table 6-1.

2. Physically connect P2 of the PHI to J10 of the ADS8568EVM. Install the screws to assure a robust
connection.

3. Connect USB on PHI to the computer first.

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 6-1 shows the resulting LED indicators.

4. Start the software GUI as shown in Figure 6-2. You will notice that the LEDs blink slowly as the FPGA
firmware is loaded on the PHI. This will take a few seconds then the AVDD and DVDD power supplies will
turn on.

5. Connect the high voltage power supplies (HVDD = +15 V, HVSS = -15 V, and GND).

6. Connect the signal generator. The default input range is £10 V (or 10Vpk). A common input signal applied is
a sinusoidal 1kHz, 9.9Vpk signal with a 0 V offset. Note that this signal is adjusted just below the full scale
range to avoid clipping.

5. Apply high voltage power supplies using

GND  HVDD external DC lab supply (not provided).
+15V

HVSS
-15v

HVDD = +15V, HVSS = -15V, and GND = 0V.

2. Connect PHI to ADS8568EVM
and install screws.

6. Apply input signals.
Input range =10V in the
default configuration. <
Connect the eight input

channels as desired.

3. Connect USB power before
applying signal source.
4. Start the software GUI.

~ 1. Set jumpers according to
your requirements. Review
Table 6-1 for details.

Figure 6-1. ADS8568EVM Hardware Setup and LED Indicators
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Figure 6-2 shows how the software can be started on the start menu or using a desktop icon.
i

l TechSmith

. Texas Instruments

ADS127L11 EVM

AD58168 EVM

ADS8332 EVM

Select EVM GUI

from start menu,

or associated
shortcut

ADS8568 EVM

ADS85885 BVM

ADS8688 EVM

ADS8360 EVM

£ |fype here to search

Figure 6-2. Launch the EVM GUI Software

6.2 Jumper Settings for ADS8568EVM

The amplifiers and reference can be configured with jumpers. The amplifier jumpers (JP1-JP8) determine if the
amplifier is used or if an external signal is directly connected to the ADC input. JP9 is used to select either the
internal reference option or external reference option. Take care to make sure that the GUI configuration for the
device reference matches the setting of JP9. The GUI software starts up in the "internal" reference mode, so

make sure the JP9 is in the "INT" position.

Table 6-1. Jumper Settings

Jumper Setting Default Function

JP1 to JP8

wAmp / Bypass

wAmMp

These eight jumpers determine if the amplifier is used to buffer the inputs signals or if it
is bypassed. Choosing wAmp will connect the amplifier between each SMA connector
(J1 to J8) and the ADC input. The default amplifier configuration is inverting (Gain =
-1V/V). The amplifier gain configuration can be adjusted by soldering and de-soldering
different resistors. Choosing the Bypass configuration will connect the SMA connectors
directly to the ADC input.

JP9

EXT/INT

INT

This jumper will select internal vs external mode on the voltage reference. Using
internal mode will disconnect the external reference. Using external mode will connect
the external REF6025 2.5 V reference to the ADC reference input. Take care to make
sure that the GUI settings for the voltage reference match this jumpers setting.

14 ADS8568EVM-PDK Evaluation Module
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6.3 EVM GUI Global Settings for ADC Control

Figure 6-3 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.

&) ADs8s68 EVM - x ‘
File Debug Capture Tools Help
EVM Connected : ADS8568EVM [ Connectto Hardware |
Pages =)
Py Reaister bap Config &
Pages selects the & Time Domain Display
analysis display. & Speciral Analysis Register Wap Config Field View
© Histogram Analysis 282726 |25 24|23 22|21 20191817 |16 [15[14[13 [12[11[10] 0 [8 [7 |6 [5 |43 [2]1 |0
¢ Linearity Analysis
ofo|ojo|olofo|ofo]|ofo ofofo AR ENRHERRARAR AR

Toggles Reset pin on
ADC.

Device Reset

Interface Configuration

This device can use different input Range Selection
voltage ranges, serial or parallel 4*vref v
communications, hardware or Totetce Selecion
software mode, and internal or Parallel Interface
external reference. Refer to the s Node
data sheet for details on these Hardware 5
modes.

Reference Selection

External Reference |+

SCLK Frequency(Hz)

Target Achievable RS 4
. . 450 |5 45.00M
he maximum clock is 45MHz and Register Descripion
the maximum sampling rate is sampling Rate(sps) =
494.5kHz for this device. Targst  Achievable

510.00k & 494 51k

Figure 6-3. Global Settings for ADC Control
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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 a capture of the data of the selected number of samples from the ADS8568EVM, as per the
current interface mode settings indicated in Figure 6-4 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.

& ADsss68 EvM = 64 |
File Debug Capture Tools Help
EVM Connected : ADS8568EVM Connectto Haraware |
Pages
< Register Map Config = = =
23 Time Domain Displa;
b 2 0%an 0 Time Domain Display
< Histogram Analysis
< Linearity Analysis Y Scale fit Auto mode v
10+ Analog Ch AIN1
Analog Ch AIN2 FaN
5-
< - Analog Ch AIN3 PN
Device Reset % . o i, | Analog Ch AIN4 [~
5 HEE
Interface Configuration = .
Range Selection
4*Vref v G
Interface Selection 0.01+ Analog Ch AINS s
Parallel Interface |+ 0 Analog Ch AING K
Device Mode s 0 Analog ChAINT (AN
Haraware v & 0.01- Analog ChAINE [P
s :
Reference Selection = -001- —'Hn—‘t—’!
External Reference |~ -0.02-|,
e s e m e W e e Srae o Smoe T i . gy e A s R
-0.03+ | | [} i i | | i ] | | | i ] | | | | | I
0 50 100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 900 950 1000
SCLK Frequency(Hz) Samples % o
Target Achievable
45M 15 45.00M
Channel Selection Rms =
Sampling Rate(sps) Suniies Analog Ch AIN1 b CH1 6.677965
Target Achievable 32768 v Capture Min and Max Values CH2 0.000197
- CH3 0.000275
510.00k = 494 51k
Max_Code Max_Volt CH4 0.000224
vref(v) e e CHS ™ 0.022067
25 Min_Code Min_Volt CH6  0.000188
30057 VT CHT 0022036
CH8 0.000171 Y]

Figure 6-4. Time Domain Display
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6.5 Frequency Domain Display

The spectral analysis tool, shown in Figure 6-5, is intended to evaluate the dynamic performance (SNR, THD,
SFDR, SINAD, and ENOB) of the ADS8568 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.

& apssses Evm = X ‘
File Debug Capture Tocls Help
EVM Connected : ADS8568EVM [ Connectto Hardware
Pages
< Register Map Config -
¢ Time Domain Displa
L 3 Speciral Analysis : SpeCtral AnaIySlS ” - ;
& Histogram Analysis isplay Channel|  Analog ChAIN1 v [JMarkHarmonics  [IDisplayDC S/ feT
< Linearity Analysis ;H. W
20+ —
Dw
;20.
Device Reset
-40-|
Interface Configuration o 60+
g
2 @ -80-
Range Selection <
4*Vref v £ -100-
£ |
Interface Selection =120+ L} i " | Ll L
Parallel Interface |« -140-] f | i
‘ ! (Mt i (A
Device Mode -160-| ‘ . |
Hardware v P
Reference Selection -200-, | | | ! ! | I ! | | \ o,
External Reference |~ 0 20000 40000 60000 80000 100000 120000 140000 160000 180000 200000 220000 247238
Frequency(Hz)
SCLK Frequency(Hz)
Target Achievable
450 |3 45.00M Output Parameters :
SNR(dB) THD (dB) Signal power(dgrFs)  Harmonics(dBe)
Samplig Rato{aps) samples 905151 -93.4467 -0.495026 2 D;‘f;gi o
3 32768 ~ Capture S
Target Achievable
mgmk o P SFDR(dB) SINAD(dB) ENOB :‘; }Eﬂi
= 101.538 89.8676 14.6358 iy
Input Parameters T T
Device Fs (Hz) # Harmonics Window Fi Calculated (Hz) Maximum Spur (BC) Maximum Spur (Hz) ﬁg :ii‘:
49451k 9 = 7 Term B-Harris |~ 9.999925k 101538 49995 8 o i|u.ﬁa v

Figure 6-5. Frequency Domain Display
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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 6-6, the histogram
corresponding to a DC input is displayed on clicking the Capture button.

& apsases EvM - X l
Debug Capture Tools Help
EVM Connected : ADS8568EVM Connect to Hardware
Pages ]
< Register Map Config = =
el g Histogram Analysis
< Spectral Analysis
'S Display Channel|  Analog ChAIN1 [+ XScalefit Auto mode v HBE®  Histogram [
< Linearity Analysis
18000~ |
16000- |
Device Reset 14000
Interface Configuration 12000~
Range Selection 0 10000
4*Vref v %
2 8000~
Interface Selection
Parallel Interface ~ 6000-
Device Mode 4000~
Hardware v
2000~
Reference Selection
External Reference v 0 : - s : - - - : . :
-16423 -16422 -16421 -16420 -16419 -16418 - -16416 -16415 -16414 -16413 -16412
Codes
SCLK Frequency(Hz)
Target Achievable
450 2 45.00M
Resuits
Sampling Rate(sps) Samples Mean Sigma
Target Achievable 32768 v Capture -16417 44 058
510.00k 5 494 51k Min Code Max Code
-16420 -16415
Code spread
6

Figure 6-6. Histogram Display
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7 Modifying Hardware and Using Software to Evaluate ADS8548 and ADS8528

The ADS8568 is part of a family of related devices. This EVM hardware and software will support the entire
family as all the devices are pin-for-pin compatable. The ADS8548 is the 14 bit version of the device, and the
ADS8528 is the 12 bit version of the device. The procedure below shows how to modify the hardware and
software to evaluate the other devices in this family.

1. Desolder the ADS8568 device an replace it with the device you want to evaluate.

2. Enable the EEPROM for writing. This is done by changing switch S2 to the top position using tweezers. For
details, see Figure 7-1.

3. Connect EVM and start GUI as described in Connecting the Hardware and Running the GUI.

4. Use the "Tools" menu to "Load EEPROM" according to the device that is currently installed. When this
procedure is successfully completed, you will see the status bar at the top of the software update according
to the device installed on the hardware. For details, see Figure 7-2.

B B2y
= N =0
353 PRN-R B528 STBY
Wz -
) "

o

SIS Use tweezers to change position of
Al Switch S2 to up as shown to allow
the EEPROM write operation.

Figure 7-1. Enable EEPROM for Writing

2. Under “Supported Devices”
select the desired device and
press “Load EEPROM”

1. On the “Tools” menu
select “Load EEPROM”

] ADsss68 VM

File Debug Capture Help
Launch PSI
Data Log »

Pages
- Load EEPROM
L 3 Time Domain Displar I me

<> Spectral Analysis
< Histogram Analysis

Kindly select fraom list of gipported devices to load EEFROM

Supported Devices
ADS8548 w

Load EEFROM

a
]
|
|
|

|
|
|
|
|

- X

a Please Wait
[ Connectto Hardware
Connecting to Hardware

Y Scale fit Auto mofie ~

Analeg Ch AIN AD

3. After pressing “load 4. The top of status bar on the
EEPROM” it will take a few software will indicate what the EVM
minutes to load the EEPROM. Connected has been updated to.

Figure 7-2. Configure EEPROM and Software for New Device
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A Bill of Materials, Layout, and Schematic

Schematics for the ADS8568EVM are appended to this user's guide. The bill of materials is provided in Bill of
Materials. Layout shows the PCB layouts for the ADS8568EVM.

A.1 Bill of Materials

Copyright © 2021 Texas Instruments Incorporated

Designator Qty Value |Description Part Number Manufacturer

IPCB1 1 Printed Circuit Board DC121 Any

C1,C2,C7,C8, C13,C14, 20 0.1 yF  |CAP, CERM, 0.1 yF, 50V, = C0603C104K5RACTU Kemet

C17, C18, C37, C38, C39, 10%, X7R, 0603

C40, C41, C42, C44, C50,

C52, C59, C60, C65

C3, C4, C19, C20, C25, 8 39 pF |CAP, CERM, 39 pF, 50V, £ 5%, | CGA3E2C0G1H390J080AA |TDK Corporation

C26, C31, C32 COG/NPO, 0603

C5, C6, C15, C16, Co4 5 1uF  |CAP, CERM, 1 pF, 35V, + 10%, GMK107BJ105KA-T Taiyo Yuden
X5R, 0603

C10, C12, C22, C24, C28, 8 2200 pF |CAP, CERM, 2200 pF, 50V, + GRM1885C1H222JA01D MuRata

C30, C34, C36 5%, COG/NPO, 0603

C43, C45, C46, C47, C48, 10 10uF |CAP, CERM, 10 uF, 35V, C2012X5R1V106K125AC | TDK

C51, C53, C54, C61, C63 10%, X5R, 0805

C49 1 0.47 yF |CAP, CERM, 0.47 uF, 50 V, C1608X5R1H474K080AB | TDK
10%, X5R, 0603

C55, C62 2 22 yF |CAP, CERM, 22 uF, 35V, +/- C2012X5R1V226M125AC | TDK
20%, X5R, 0805

C56 1 1000 pF |CAP, CERM, 1000 pF, 50 V, + 06035A102KAT2A AVX
10%, COG/NPO, 0603

D1, D2 2 15V |Diode, TVS, Uni, 15V, 24.4 Vc, SMBJ15A-13-F Diodes Inc.
SMB

D3, D4, D6, D7 4 Green |LED, Green, SMD APT2012LZGCK Kingbright

D5 5V Diode, TVS, Uni, 5V, 9.2 Vc, SMAJ5.0A Littelfuse
400 W, 43.5 A, SMA

H1, H2, H3, H4 4 Hex Standoff Threaded #4-40 1891 Keystone
Aluminum 0.250" (6.35mm) 1/4"

H5, H6, H7, H8 4 MACHINE SCREW PAN PMSSS 440 0025 PH B&F Fastener
PHILLIPS 4-40 Supply

H9, H10 2 ROUND STANDOFF M3 STEEL 9774050360R Wurth Elektronik
5MM

H11, H12 2 Machine Screw Pan PHILLIPS RM3X4MM 2701 APM HEXSEAL
M3

H13 1 Cable, USB-A to micro USB-B, 102-1092-BL-00100 CnC Tech
1 m - Kitting item

H14 1 PHI-EVM Controller Kitting item PA007 Texas Instruments
Edge# 6591636

J1, 42, J3, J4, J5, J6, J7, 8 Connector, SMA, TH 142-0701-201 Cinch Connectivity

J8

J9 1 Terminal Block, 3.5 mm, 3x1, 0393570003 Molex
Tin, TH

J10 1 Header(Shrouded), 19.7 mil, QTH-030-01-L-D-A Samtec
30x2, Gold, SMT

J1 1 Header, 100 mil, 16x2, Gold, TH TSW-116-07-G-D Samtec

JP1, JP2, JP3, JP4, JP5, 9 Header, 100 mil, 3x1, Gold, TH TSW-103-07-G-S Samtec

JP6, JP7, JP8, JP9

LBL1 1 Thermal Transfer Printable THT-14-423-10 Brady
Labels, 0.650" W x 0.200" H -
10,000 per roll
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Designator Qty Value |Description Part Number Manufacturer
R2, R4, R5, R6, R16, R18, 16 1.00k |RES, 1.00 k, 1%, 0.1 W, 0603 RCO0603FR-071KL Yageo
R19, R20, R30, R32, R33,
R34, R46, R48, R49, R50
R7, R8, R21, R22, R35, 8 10.0 RES, 10.0, 1%, 0.1 W, 0603 RC0603FR-0710RL Yageo
R36, R51, R52
R10, R12, R13, R14, R24, 21 0 RES, 0, 1%, 0.1 W, AEC-Q200 RMCF0603ZTOR00 Stackpole
R26, R27, R28, R38, R40, Grade 0, 0603 Electronics Inc
R41, R42, R54, R56, R57,
R58, R69, R86, R107,
R115, R116
R43, R44 20.0k |RES, 20.0k, 1%, 0.1 W, 0603 RC0603FR-0720KL Yageo
R61, R62, R90, R91, 10.0k |RES, 10.0k, 1%, 0.1 W, AEC- RMCFO0603FT10K0 Stackpole
R103, R105, R110, R111, Q200 Grade 0, 0603 Electronics Inc
R112
R65, R66, R67, R68, R70, 30 49.9 RES, 49.9, 1%, 0.1 W, 0603 RCO0603FR-0749R9L Yageo
R71, R73, R74, R75, R76,
R79, R80, R81, R82, R83,
R84, R85, R87, R88, R89,
R92, R93, R94, R95, R96,
R97, R98, R99, R100,
R101
R72, R104 2 1.00 RES, 1.00, 1%, 0.1 W, 0603 RCO0603FR-071RL Yageo
R108 1 120k |RES, 120k, 1%, 0.1 W, 0603 RCO0603FR-07120KL Yageo
R109 1 0.22 RES, 0.22, 1%, 0.1 W, AEC- ERJ-3RQFR22V Panasonic
Q200 Grade 0, 0603
R113 1 5.11 RES, 5.11, 1%, 0.1 W, AEC- CRCWO06035R11FKEA Vishay-Dale
Q200 Grade 0, 0603
R114 1 100k |RES, 100 k, 1%, 0.1 W, 0603 RC0603FR-07100KL Yageo
R117, R118 2 6.65k |RES, 6.65k, 1%, 0.1 W, 0603 RC0603FR-076K65L Yageo
S1 1 Switch, Tactile, SPST-NO, EVQPNF04M Panasonic
0.05A, 12V, SMD
S2 1 Switch, Slide, SPDT 100 mA, CAS-120TA Copal Electronics
SMT
SH-J1, SH-J2, SH-J3, SH- 9 1x2 Shunt, 100 mil, Flash Gold, SPCO02SYAN Sullins Connector
J4, SH-J5, SH-J6, SH-J7, Black Solutions
SH-J8, SH-J9
TP1, TP2, TP3, TP4, TP6, 12 Test Point, Multipurpose, Red, 5010 Keystone
TP7, TP8, TP9, TP10, TH
TP11, TP12, TP13
TP5, TP14 2 Test Point, Multipurpose, Black, 5011 Keystone
TH
U1, U2, U3, U4 4 1.1 nV/rtHz Noise, Low Power, OPA2211AIDDA Texas Instruments
Precision Operational Amplifier,
4.5t0 36V, -40 to 125 degC, 8-
pin SOP (DDAS8), Green (RoHS
& no Sb/Br)
us 1 Analog to Digital Converters ADS8568SPM Texas Instruments
- ADC 16B,8Ch,Sim Sampling
Bipolar Inp ADC
U6 1 5ppm/C High-Precision Voltage REF6025IDGKR Texas Instruments
Reference with Integrated High-
Bandwidth Buffer, DGKOO08A
(VSSOP-8)
u7 1 I12C BUS EEPROM (2-Wire), BR24G32FVT-3AGE2 Rohm
TSSOP-B8
us 1 36V, 1A, 4.17uVRMS, TPS7A4700RGWR Texas Instruments

RF Low-Dropout (LDO)
Voltage Regulator, RGW0020A
(VQFN-20)
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Designator Qty Value |Description Part Number Manufacturer
U9 1 Single 2-Input Positive-OR SN74AHC1G32DRLR Texas Instruments
Gate, DRLO005A, LARGE T&R
C9, C11, C21, C23, C27, 0 0.1uF |CAP, CERM, 0.1 pF, 50V, £ GRM188R71H104KA93D MuRata
C29, C33,C35 10%, X7R, 0603
FID1, FID2, FID3 0 Fiducial mark. There is nothing N/A N/A
to buy or mount.
R1, R3, R9, R11, R15, 0 0 RES, 0, 5%, 0.1 W, 0603 RC0603JR-070RL Yageo
R17, R23, R25, R29, R31,
R37, R39, R45, R47, R53,
R55
R59, R64 10.0k |RES, 10.0 k, 1%, 0.1 W, 0603 RCO0603FR-0710KL Yageo
R77, R78, R102, R106 10.0k |RES, 10.0k, 1%, 0.1 W, AEC- RMCFO0603FT10K0 Stackpole
Q200 Grade 0, 0603 Electronics Inc
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A.2 Layout
Top and Bottom Layer ADS8568EVM shows the top and bottom layers. All signals are on top and bottom.

B BOTTOM

Figure A-1. Top and Bottom Layer ADS8568EVM
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Inner Power Layer shows all power supply connections (AVDD, DVDD, HVDD, and HVSS).

Figure A-2. Inner Power Layer

Inner Ground Layer shows the internal ground layer. All GND connections are to this layer using vias.
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Figure A-3. Inner Ground Layer
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Figure A-6. Power and PHI Connections schmatic
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