ANALOG
DEVICES

EVAL-AD7124-8SDZ User Guide

UG-856

One Technology Way « P.O. Box 9106 « Norwood, MA 02062-9106, U.S.A. « Tel: 781.329.4700  Fax: 781.461.3113 « www.analog.com

Evaluation Board for the AD7124-8 8-Channel, Low Noise, Low Power,
24-bit Z-A ADC with In-Amp and Reference

FEATURES
Full featured evaluation board for the AD7124-8

PC control in conjunction with Analog Devices, Inc. System

Demonstration Platform (EVAL-SDP-CB1Z)

PC software for control and data analysis (time domain)

Standalone capability

EVALUATION KIT CONTENTS

EVAL-AD7124-8SDZ evaluation board
Evaluation software CD for the AD7124-8

ONLINE RESOURCES

Documents Needed
AD7124-8 data sheet
EVAL-AD7124-8SDZ user guide
Required Software
AD7124-8 EVAL+ Software

EQUIPMENT NEEDED

EVAL-AD7124-8SDZ evaluation board
EVAL-SDP-CB1Z System Demonstration Platform
DC signal source

USB cable

PC running Windows with USB 2.0 port

PLEASE SEE THE LAST PAGE FOR AN IMPORTANT
WARNING AND LEGAL TERMS AND CONDITIONS.
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GENERAL DESCRIPTION

The EVAL-AD7124-8SDZ evaluation kit features the AD7124-8
24-bit, low power, low noise analog-to-digital converter (ADC).

A 7V to 9V external supply is regulated to 3.3 V to supply the
AD7124-8 and support all necessary components. The EVAL-
AD7124-8SDZ board connects to the USB port of the PC by
connecting to the EVAL-SDP-CB1Z motherboard.

The AD7124-8 EVAL+ Software fully configures the AD7124-8
device register functionality and provides dc time domain
analysis in the form of waveform graphs, histograms, and
associated noise analysis for ADC performance evaluation.

The EVAL-AD7124-8SDZ is an evaluation board that allows the
user to evaluate the features of the ADC. The user PC software
executable controls the AD7124-8 over the USB through the
EVAL-SDP-CB1Z System Demonstration Platform (SDP) board.

Full specifications on the AD7124-8 are available in the product
data sheet, which should be consulted in conjunction with this
user guide when working with the evaluation board.
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EVAL-AD7124-8SDZ BLOCK DIAGRAM
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EVAL-AD7124-8SDZ QUICK START GUIDE

To begin using the evaluation board, do the following: 4.

1. With the EVAL-SDP-CB1Z board disconnected from the USB
port of the PC, install the AD7124-8 EVAL+ Software (the
software is included on the CD in the evaluation board kit 5.
and can be downloaded online). Restart the PC after the
software installation is complete. (For complete software
installation instructions, see the Software Installation
Procedures section.)

2. Connect the EVAL-SDP-CB1Z board to the EVAL- 6.
AD7124-8SDZ board.

3. Screw the two boards together using the plastic screw and
washer set included in the evaluation board kit to connect
the boards firmly together.

Apply an external voltage in the range of 7 V to 9 V to the
J3 or J5 connecter of the EVAL-AD7124-8SDZ board. This
provides the power supply for the board.

Connect the EVAL-SDP-CB1Z board to the PC using the
supplied USB cable. If you are using Windows® XP, you may
need to search for the EVAL-SDP-CB1Z drivers. Choose to
automatically search for the drivers for the EVAL-SDP-CB1Z
board if prompted by the operating system.

From the Programs menu, go to the Analog Devices
subfolder, and click AD7124 Eval+ to launch the AD7124-8
EVAL+ Software (see the Launching the Software section).
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Figure 2. Hardware Configuration, Setting up the EVAL-AD7124-85SDZ Evaluation Board
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EVALUATION BOARD HARDWARE

DEVICE DESCRIPTION

The AD7124-8 is a low power, low noise, complete analog front
end for high precision measurement applications. It contains a
low noise, 24-bit £-A ADC. It can be configured to have eight

Complete specifications for the AD7124-8 are provided in the
product data sheet and must be consulted in conjunction with
this user guide when using the evaluation board. Full details
about the EVAL-SDP-CB1Z are available at analog.com.

differential inputs or 15 single-ended or pseudo-differential
inputs. The on-chip low noise instrumentation amplifier means
that signals of small amplitude can interface directly to the
ADC. Other on-chip features include a low drift 2.5 V reference,
excitation currents, reference buffers, multiple filter options,
and many diagnostic features.

HARDWARE LINK OPTIONS

The default link options are listed in Table 1. By default, the
board operates from a wall wart (dc plug) power supply via

Connector J5. The supply required for the AD7124-8 comes
from the on-board ADP1720 low dropout regulators (LDOs),
which generate their voltage from Connector J5.

Table 1. Default Link and Solder Link Options

Default

Link No. | Option Description

LK1 A Connects the AVpp voltage to the power supply sequencer, ADM1185.
When AVppb equals 3.3V, LK1 must be in Position A.
When AVpp equals 1.8V, LK1 must be in Position B.

LK2 B Selects the connector for the external 7V to 9V power supply.
In Position A, this link selects the external 7V to 9V power supply to come from Connector J3.
In Position B, this link selects the external 7 V to 9 V power supply to come from Connector J5.

LK3 Inserted Inserting this link connects REFIN(-) to AVss.

LK4 25V Selects the reference source for the ADC.
In position 2.5 V, REFIN1(+) is connected to the external 2.5 V reference (ADR4525).
In position INT REF, REFIN1(+) is connected to the REFOUT pin of the AD7124-8. This allows the internal
reference of the AD7124-8 to connect as an external reference.

LK5 Inserted This link shorts AINO to AIN1.This is useful to perform noise tests on the AD7124-8. It is possible to enable the
internal bias on AINO or AIN1 so that AINO and AIN1 are at an appropriate voltage for the noise test.

LK6 Inserted LK6 can be used to connect the AIN4 and AIN5 channels to external components such as an external amplifier.
Jumpers in position A and B at LK6 must be opened to include the external component on the front end.
Jumper A and Jumper B of this link can be used to connect the AIN4 and AIN5 channels to external components
such as an external ampilifier. For this, the jumpers must be open.
When Jumper A and Jumper B are in place, connect AIN4 and AIN5 to the on-board thermistor used for cold
junction measurements.

SL2 A Sets the voltage applied to the AVpp pin.
In Position A, this link sets the voltage applied to the AVop pin to be a 3.3V supply from the ADP1720-3.3 (U7)
regulator or a 1.8 V supply from the ADP1720 (U4) regulator.
In Position B, this link supplies the voltage to the AVop pin from an external voltage source via Connector J9.

SL3,SL7 A A With SL3 and SL7 in Position A, the ADP1720-3.3 (U7) regulator supplies AVop with 3.3 V.
With SL3 and SL7 in Position B, the ADP1720 (U4) regulator supplies AVpp with 1.8 V.

SL5 B With this link in Position A, the IOVpp supply is provided from an external source via Connector J9.
With this link in Position B, the 3.3V supply is generated by the ADP1720-3.3 (U10) regulator.
The evaluation system operates with 3.3V logic.

AVss to Inserting these links ties AVss to AGND. When setting AVss to —1.8 V, remove these links.

AGND
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On-Board Connectors
Table 2 provides information about the external connectors on the EVAL-AD7124-8SDZ.

Table 2. On-Board Connectors

Connector | Function

J1 A 120-pin connector that mates with the EVAL-SDP-CB1Z (black colored controller board).

J2 Straight PCB mount SMB/SMA jack for master clock (not inserted). The EVAL-AD7124-8SDZ has the footprint to include an
SMA/SMB connector, if using an external clock source to provide the master clock to the ADC.

J3 Bench top power supply voltage input. Apply 7V to 9V and GND (0 V) to this connector to power the evaluation board.

J5 Wall wart (dc plug) power supply voltage input. Apply 7V to 9V and GND (0V) to this connector to power the evaluation board.

J6 Analog input connector. Connections to AINO to AIN5 are available along with REFIN1(+) connections. Use this connector
to connect an RTD to the AD7124-8.

J9 Optional external connector, allowing external bench top or alternative supply for AVop and IOVpp. Connector J9 supplies
AVss externally when split supplies are used.

Jn Analog input connector. Connections to AIN6 to AIN7 are available along with REFIN1(+) and analog power supply
connections. Use this connector to connect a load cell to the AD7124-8.

J12 6-pin connector. Provides an I°C interface to allow the SDP to interface with a digital temperature sensor. This is required if
a thermocouple is interfaced with the AD7124-8 using connector A2.

J13 7-pin connector. Connects an external amplifier to channel AIN4/AIN5.

J14 7-pin connector. Allows connection to pins AIN4 and AINS.

A0 Straight PCB mount SMB/SMA jack. The footprint for an SMA/SMB connector is included on the evaluation board to
provide the signal to analog input AIN4.

Al Straight PCB mount SMB/SMA jack. The footprint for an SMA/SMB connector is included on the evaluation board to
provide the signal to analog input AIN5.

A2 Thermocouple connector. This connector is required if a thermocouple is being interfaced to the evaluation board.

A5 Straight PCB mount SMB/SMA jack. The footprint for an SMA/SMB connector is included on the evaluation board to
provide the signal REFIN1(+).

A6 Straight PCB mount SMB/SMA jack. The footprint for an SMA/SMB connector is included on the evaluation board to
provide the signal REFIN1(-).
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POWER SUPPLIES

The evaluation board requires applying an external power
supply—either a bench top supply or a wall wart (dc plug)
supply—to J3 or J5 (see Table 3). Linear regulators generate the
required power supply levels from the applied Vi rail. The
regulators used are the ADP1720-3.3 (U7) and the ADP1720
(U4), which supply 3.3 V and 1.8 V, respectively, to AVpp of the
ADC. The 3.3 V ADP1720 (U10) delivers 3.3 V to the IOVpp pin of
the AD7124-8.

When a split power supply is used, apply the AVis voltage from an
external source via Connector J9. Connector J9 can also provide
AVpp and IOVpp. However, the 7 V to 9 V supply is still required
because the on-board reference (ADR4525) is supplied from this
power supply.

Each supply is decoupled at the point where it enters the board and
again at the point where it connects to each device (see the
schematics shown in Figure 26 to Figure 34 to identify
decoupling points).

Table 3. Required External Power Supply'

SERIAL INTERFACE

The EVAL-AD7124-8SDZ evaluation board connects via the
serial peripheral interface (SPI) to the Blackfin® ADSP-BF527
on the EVAL-SDP-CB1Z.

There are four primary signals: CS, SCLK, DIN, and DOUT/RDY
(all are inputs, except for DOUT/RDY, which is an output).

To operate the EVAL-AD7124-8SDZ in standalone mode, the
AD7124-8 serial interface lines can be disconnected from the
120-pin header by removing the 0 € links, R9 through R13.
The test points can then be used to fly-wire the signals to an
alternative digital capture setup.

ANALOG INPUTS

Apply the EVAL-AD7124-8SDZ primary analog inputs voltages
in two ways:

e  UsingJ6 and J11, the green, screw-in terminal connectors.
e  Using the A0 and A1 SMB/SMA footprints on the evaluation
board that connect to AIN4 and AIN5 analog inputs.

The AD7124-8 EVAL+ Software is set up to analyze dc inputs to
the ADC.

Power Supply
(Vin) AppliedTo | Voltage Range | Function

J3 7Vto9V Bench top supply to the evaluation board. Supplies LDOs that create the 3.3V and 1.8V rails. It also
supplies the ADR4525 external reference. Ensure that LK2 is set to Position A when the external
power supply is applied to this connector.

J5 7Vto9V Wall wart (dc plug) supply to the evaluation board. Supplies LDOs that create the 3.3V and 1.8V

rails. It also supplies the ADR4525 external reference. Set LK2 to Position B when the external
power supply is applied to this connector.

'Only a single supply is required, for either J3 or J5. This can be selected using LK2.
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REFERENCE OPTIONS

The EVAL-AD7124-8SDZ includes an external 2.5 V reference
(the ADR4525) and an internal 2.5 V reference. The default
operation uses the external reference input, which accepts the

2.5V ADR4525 on the evaluation board.

Select the reference used for a conversion by choosing the
reference in the configuration registers associated with Setup 0
to Setup 7. Switch between using the internal reference and external
reference by accessing the AD7124-8 registers through the pop-
up windows (discussed in more detail in the following sections)
via the evaluation software. Figure 3 shows how to select the

EVALUATION BOARD SETUP PROCEDURE

After following the instructions in the Software Installation
Procedures section, set up the evaluation and SDP boards as
detailed in this section.

Warning

The evaluation software and drivers must be installed before

reference source for Setup 0 to Setup 7. Figure 4 shows the ADC L.

Control register setting that enables the internal reference.

[ Reference Select
Reference Select
Setup 0

REF_SEL_0
REFINL(+/-) -
REF_BUFP_D

REF_BUFM_0

Setup 4

REF_SEL_4
REFINL(+/-) -

REF_BUFP_4

REF_BUFM_4

Setup 1 Setup 2

REF_SEL_1 REF_SEL_2
REFIN1{+/-) - REFIN1{+/-)
REF_BUFP_1 REF_BUFP_2

REF_BUFM_1 REF_BUFM_2

Setup 5 Setup 6

FEF_SEL_S REF_SEL_6
REFIN1(+/-) - REFIN1(+/-)

REF_BUFP_S REF_BUFP_&

REF_BUFM_S REF_BUFM_6

Setup 3

REF_SEL_3
REFINL(+/-)
REF_BUFP_3

REF_BUFM_3

Setup 7

REF_SEL_7
REFINL(+/-)

REF_BUFP_7

REF_BUFM_7

(==

13305-003

Figure 3. Selecting the Reference Source Using Pop-Up Windows

[ Internal Reference Select

(o

Internal Reference Select

Int Ref Enable

13305-004

Figure 4. Enabling the Internal 2.5 V Reference Using Pop-
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connecting the EVAL-AD7124-8SDZ evaluation board and
EVAL-SDP-CB1Z board to the USB port of the PC to ensure the
PC correctly recognizes the evaluation system.

Configuring the Evaluation and SDP Boards

Connect the EVAL-SDP-CB1Z board to Connector A or
Connector B on the EVAL-AD7124-8SDZ board. Screw
the two boards together using the plastic screw and washer
set included in the evaluation board kit to connect the
boards firmly together.

Connect the power supplies to the EVAL-AD7124-8SDZ
board. The EVAL-AD7124-8SDZ board, by default, uses
the wall wart (dc plug) supply that accompanies the evaluation
kit. Connect the wall wart (dc plug) supply to Connector J5
on the EVAL-AD7124-8SDZ board. (For more information
about the required connections and available options, refer
to the Power Supplies section.)

Connect the EVAL-SDP-CBI1Z board to the PC using the
supplied USB cable.
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EVALUATION BOARD SOFTWARE

SOFTWARE INSTALLATION PROCEDURES

The EVAL-AD7124-8SDZ evaluation kit includes a CD containing
software that needs to be installed before using the EVAL-
AD7124-8SDZ evaluation board.

There are two parts to the installation:

e AD7124-8 EVAL+ Software installation
e EVAL-SDP-CB1Z SDP board drivers installation

Warning

The evaluation software and drivers must be installed before
connecting the EVAL-AD7124-8SDZ evaluation board and
EVAL-SDP-CB1Z board to the USB port of the PC to ensure the
PC correctly recognizes the evaluation system.

Installing the AD7124-8 EVAL+ Software
To install the AD7124-8 EVAL+ Software:

1. With the EVAL-SDP-CB1Z disconnected from the USB
port of the PC, insert the installation CD into the CD-
ROM drive.

2. Double-click the setup.exe file to begin the evaluation board
software installation. The software then installs to the
following default location: C:\Program Files\Analog
Devices\AD7124 EVAL+.

3. A dialog box appears asking for permission to allow the
program to make changes to your PC. Click Yes.

User Account Control Send Fesdback

O Do you want to allow the following program from an
/" unknown publisher to make changes to this computer?

Program name:  setup.exe

Publisher: Unknown
File origin: CD/DVD drive
(V) Show details T | .

Change when these notifications appear

Help me decide

13305-005

Figure 5. AD7124-8 EVAL+ Software Installation:
Granting Permission for the Program to Make Changes to Your PC

4.  Select alocation to install the software and then click Next.
(Figure 6 shows the default locations, which are displayed
when the dialogue box opens, but you can select another
location by clicking Browse.)

W ADXXXX ['Z]£|®

Destination Directory
Select the primary installation directory.

All software wil be installed in the following location(s). To instal software into a
different location(s). click the Browse button and select another diectory.

Directory for ADXXXX

[C:\Program Files\Analog Devioes' | (CBrowse... ]
Directory for National Instruments products
|C:\Proqem Files\National Instruments\ I [ Browse... |

I << Back |[ Next>> J[ Cancel ]

Figure 6. AD7124-8 EVAL+ Software Installation:
Selecting the Location for Software Installation

5. Alicense agreement appears. Read the agreement and then
select I accept the License Agreement and click Next.

License Agreement
You must accept the license(s] displaped below to proceed.

NATIONAL INSTRUMENTS SOFTWARE LICENSE AGREEMENT “

INETALLATION MOTICE: THIS IS A CONTRACT. BEFORE YOU DOWNLOAD THE SOFTWARE
ANDIOR COMPLETE THE INSTALLATION PROCESS, CAREFULLY READ THIS AGREEMENT. BY
DOVWNLOADING THE SOFTWARE ANDIOR CLICKING THE APPLICAELE BUTTORN TO
COMPLETE THE INSTALLATION PROCESS, YOU CONSENT TO THE TERMS OF THIS
AGREEMENT AND YOU AGREE TO BE BOUND BY THIS AGREEMENT. IF YOU DO NOT WISH TO
BEC:OME A PARTY TO THIS AGREEMENT AND BE BOUND BY ALL OF ITS TERMS AND
COMDITIONS, CLICK THE APPROPRIATE BUTTOMN TO CANCEL THE INSTALLATION PROGEESS,
Do MOT IMNSTALL OR USE THE SOFTWARE, AND RETURN THE SOFTWARE WITHIN THIRTY
(30 DAYS OF RECEIPT OF THE SOFTWARE (AWITH ALL ACCOMPANYING WRITTEN MATERIALS,
ALONG WITH THEIR CONTAINERS) TO THE PLACE YOU OBTAINED THEM. ALL RETURNS
SHALL BE SUBJECT TO NI'S THEN CURRENT RETURN POLICY.

@ | accept the License Agreement,

() | do not accept the License Agreement.

[ <« Back ][ et 3> H Cancel

Figure 7. AD7124-8 EVAL+ Software Installation:
Accepting the License Agreement
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6. A summary of the installation displays. Click Next to Installing the EVAL-SDP-CB1Z System Demonstration
continue. Platform Board Drivers
y— AR After the installation of the evaluation software is complete, a
R welcome window displays for the installation of the EVAL-SDP-
FReview the following summary before continuing CB1Z SDP board drivers.
Adding o1 Changing 1. With the EVAL-SDP-CBI1Z board still disconnected from

+ADxxxx Files

the USB port of the PC, make sure that all other applications
are closed, and then click Next.

(5 ADISDP Drivers 14.7.0 Setup e = (2]

Welcome to the ADI SDP Drivers
1.4.7.0 Setup Wizard

This wizard will guide you through the installation of ADI SDP
Drivers 1.4.7.0,

1t is recommended that you clase all ather applications
befaore starting Setup. This will make it possible to update
relevant system files without having ta reboat yvour
cormpuker,

Click the Nest button to begin installation. Click the Back button to change the installation settings

[SaveFie ][ «Back J[_Hew»> J[  Cancel

Click Mext: to continue,

13305-008

Figure 8. AD7124-8 EVAL+ Software Installation:
Reviewing a Summary of the Installation

7. The message in Figure 9 appears when the installation is
complete. Click Next.

Installation Complete
[ Next = ] [ Cancel

13305-010

Figure 10. EVAL-SDP-CB1Z Drivers Setup:
Beginning the Drivers Installation

The installer has finished updating your system.

2. Select the location to install the drivers and then click Next.

& ADISDP Drivers 1.4.1.0 Setup

Choose Install Location
Choose the folder in which to install ADI SDP Drivers 1.4.1.0. ( 'y y

Setup will install ADI SDP Drivers 1.4.1.0 in the following folder. To install in a different
folder, click Browse and select another folder. Click Install to start the installation.

13305-009

<< Back Finish

Figure 9. AD7124-8 EVAL+ Software Installation:
Indicating When the Installation Is Complete C:{Program Files\Analog Devices\SDP\Drivers

Destination Folder

Space required: 210.4MB
Space available: 210.1GB

[ < Back ” Install ] [ Cancel ]

13305-011

Figure 11. EVAL-SDP-CB1Z Drivers Setup:
Selecting the Location for Drivers Installation
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3. Click Install to install the drivers.

Setting Up the System for Data Capture

+] Windows Security

Would you like to install this device software?

Mame: Analog Devices, Inc,
Publisher: Analog Devices BV,

|| Always trust software from "Analeg Devices BV.". Install ] [ Don't Install

'\@;' You should only install driver software from publishers you trust. How can 1 decide
which device software is safe to install?

Figure 12. EVAL-SDP-CB1Z Drivers Setup:
Granting Permission to Install Drivers

4. To complete the drivers installation, click Finish, which
closes the installation Setup Wizard.

—— After completing the steps in the Software Installation Procedures

section and the Evaluation Board Hardware section, set up the
system for data capture as follows:

1.  Allow the Found New Hardware Wizard to run after you
connect the EVAL-SDP-CB1Z board to your PC. (If you are
using Windows XP, you may need to search for the EVAL-
SDP-CB1Z drivers. Choose to automatically search for the
drivers for the EVAL-SDP-CB1Z board if prompted by the
operating system.)

2. Check the board is connecting to the PC correctly using
the Device Manager of the PC.

3. Access the Device Manager as follows:

a. Right-click My Computer and then click Manage.
b. A dialog box appears asking for permission to allow

13305-012

{57 ADISDP Drivers 1.4.7.0 Setup EI = || 82

Completing the ADI SDP Drivers
1.4.7.0 Setup Wizard

ADI SDP Drivers 1.4.7.0 has been installed on your
computer,

Click Finish to close this wizard,

the program to make changes to your PC. Click Yes.
¢.  The Computer Management box appears. Click

Device Manager from the list of System Tools

(see Figure 15).

d. The EVAL-SDP-CB1Z board then appears under ADI
Development Tools. This indicates the driver
software is installed and the board is connecting to the
PC correctly.

A Computer Management
File  Action View Help

< Back Cancel

e« AFE HE &
},; C;mputer I'Aane.gemem;Lc:al‘ =)
4 f} System Tools —.&* ADI Development Tools
@ Task Scheduler ﬁ.“ Analog Devices System Development Platform (32MB)

2] Event Viewer
3| Shared Folders

-4 Computer

13305-013

g Disk drives

Figure 13. EVAL-SDP-CB1Z Drivers Setup:
Completing the Drivers Setup Wizard

5. Before using the evaluation board, you must restart the
=
1 You must restart your computer to complete this operation
¥ you need 1o install hardware now, shut down the computer, ¥ you

choose to restart later, restat your computer before running any of this
software

Restan ) Sht Down Restart Later

T — ————

Figure 14. EVAL-SDP-CB1Z Drivers Setup:
Restarting the PC

Downloaded from AFFOW.Com.
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VD/CD-ROM drives
7 Human Interface Devices

& Local Users and Groups|
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e
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&
e
3
&

4 =5 Sterage (-t IDE ATA/ATAPI controllers

29 Disk Management -&= Keyboards @

PC. Ty Services and Applications )% Mice and other pointing devices 2
B Monitors g

3

Figure 15. Device Manager:
Checking the Board Is Connected to the PC Correctly
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Launching the Software

After completing the steps in the Setting Up the System for Data
Capture section, launch the AD7124-8 EVAL+ Software as
follows:

1. From the Start menu, click Programs > Analog Devices >
AD7124 Eval+ > AD7124 Eval+. The dialog box in Figure 19
appears; select EVAL-AD7124-8SDZ, and the main window
of the software then displays as shown in Figure 20.

2. Ifthe AD7124-8 evaluation system is not connected to the
USB port via the EVAL-SDP-CB1Z when the software is
launched, a connectivity error displays (see Figure 16).
Connect the evaluation board to the USB port of the PC,
wait a few seconds, click Rescan, and then follow the on-
screen instructions.

I: Select Interface...

Select the Interface to use:
%%9: No ports Found v Identify

Cancel Select

13305-016

Figure 16. Connectivity Error Alert

When the software starts running, it searches for hardware
connected to the PC. A dialog box indicates when the generic
SDP attached to the PC is detected; the main window appears
(see Figure 18). Press the RESET button on the SDP board as
highlighted in Figure 17.

13305-017

Figure 17. SDP Connectivity Board—RESET Button

Clicking the RESET button enables the software to rescan for a
connected SDP board. If found, the message shown in Figure 18
displays.

D Select Interface... ‘ |

Select the Interface to use:

] (@)

& SDP & Evaluation Board:

Cancel

13305-018

Figure 18. Connectivity when SDP and Evaluation Boards are Found

SOFTWARE OPERATION
Overview of the Main Window

The evaluation software supports both the AD7124-4 and the
AD7124-8 devices.

When running the software, the specific evaluation board
connected to the pc can be selected as shown in Figure 19. For
the AD7124-8, select EVAL-AD7124-8SDZ from the drop-down
menu as shown in Figure 19.

.
3 select_Eval_board.vi [—

Select the Eval Board being used
EVAL-AD7124-85D2 (v
EVAL-AD7124-45D2Z
v EVAL-AD7124-85D2

13305-019

Figure 19. AD7124 Evaluation Board Selection

When selecting EVAL-AD7124-8SDZ, the main window of the
evaluation software displays, as shown in Figure 20. Figure 20
shows the control buttons and analysis indicators of the AD7124-8
EVAL+ Software. The main window of the AD7124-8 EVAL+
Software contains four tabs:

e  Configuration
e  Waveform

e  Histogram

e  Register Map

CONFIGURATION TAB

The Configuration tab shows a block diagram of the AD7124-8. It
allows the user to set up the ADC, reset the ADC, read the
diagnostics to view errors present, as well as configure the device
for different demo modes. Figure 20 shows the Configuration tab
in more detail, and the following sections discuss the different
elements on the Configuration tab of the software window.

ADC Reset

Click ADC RESET (Label 2) to perform a software reset of the
AD7124-8. There is no hardware reset pin on the AD7124-8.

To perform a hard reset, remove power from the board. However,
the software reset has the same effect as a hard reset.
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Selecting External Reference

There are two options to select the external reference on the
AD7124-8 EVAL+ Software: AVdd and Refinl(+/-) (Label 3).
The Refinl(+/-) field sets the external reference voltage that is
connected between REFIN1+ and REFIN1-. The AVdd field
sets the AVop voltage level for the AD7124-8. Using EVAL-
AD7124-8SDZ evaluation board, the AVpp voltage is 3.3 V.
Either of these voltage levels can be used to calculate the results
on the Waveform and Histogram tabs. The evaluation board
has an external 2.5 V ADR4525 reference; this reference
selection can be bypassed on the evaluation board. If bypassing
the ADR4525 on board, change the external reference voltage
value in Refinl(+/-) to ensure correct calculation of results in the
Waveform and Histogram tabs.

Tutorial Button

Click the TUTORIAL button (Label 4) to open a tutorial on using
the software and additional information on using the AD7124-8
EVAL+ Software.

Functional Block Diagram

The functional block diagram of the ADC (Label 5) shows each
of the functional blocks within the ADC. Clicking a
configuration button on this graph opens the configuration
pop-up window for that block.

.
{3 AD7124-8 EVAL+ Software

Configuration Pop-Up Button

Each configuration pop-up button (Label 6) opens a different
window to configure the relevant functional block.

Config Summary

Clicking the CONFIG SUMMARY button (Label 7) displays the
channel configuration information on each of the individual setups
as well as information on any error present. These tabs can be used
to quickly check how the ADC channels are configured, as well as
any errors that are present.

Demo Modes

The AD7124-8 EVAL+ Software supports a number of demo
modes (Label 8); these demo modes configure the AD7124-8
for each of the modes shown. A help file is available for each demo
mode; to access this help file, click the question mark button.

Status Bar

The status bar (Label 9) displays status updates such as Analysis
Completed, Reset Completed, and Configuring Demo Mode
during software use, as well as the software version and the
Busy indicator.

Configuration IWavefDrm | Histogram | Register Map |

AD7124-8 EVAL+ Software ANALOG

Samples

100 Single Run |Z| o

q ADC RESET

4] TUTORIAL
BB conris summary

Refinli+/-)
2.5

AVgg

} REFERENCE

AIN2IOUTVBIASIPY () BUFFERS

AINMOUTVBIASIP2 C) CHE

AINAIOUTIVBIASIPS ) SERIAL () DOUTRDY

H BURNOUT WP E INTEREACE QDN
ANGAOUTVBIAS ) DETECT Dol o
AINTIC [+ ONTRC QSCLK
ANIOUTVBIAS () XMux > o oo Qe
AINTOAOUTVBIAS O ANALOG o
AINTUIOUTIVEIAS ) CHS W BUFFERS SEHOENCER
AIN121C g-15 SYNC
AINTMOUTIVBIAS ()
AN 14ROUT FFINZ{+) 4 [ arosy DIAGNOSTICS
ANTSIOUTVBIASIREFINZ ) Qe
COMMUNICATIONS NTERNAL
DIAGNOSTICS aD SIGNAL CHAIN ol
Psw B EXCITATION DIGITAL
8 B POWER CURRENTS L.l [+]
a2+ aD FOWER MODE [
DEMO MODES

THERMOCOUPLE

4-WIRE RTD

3-WIRE RTD g
e
e

) Busy

E NOISE TEST
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Figure 20. Configuration Tab of the AD7124-8 EVAL+ Software
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WAVEFROM TAB

The Waveform tab graphs the conversions gathered and processes
the data, calculating the peak-to-peak noise, rms noise, and
resolution (see Figure 21).

Waveform Graph and Controls

The data waveform graph (Label 1) shows each successive
sample of the ADC output. Zoom in on the data in the graph
using the control toolbar (Label 2). Change the scales on the
graph by typing values into the x-axis and y-axis.

Analysis Channel

The Noise Analysis section and histogram graph show the analysis
of the channel selected via the Analysis Channel control (Label 3).

Samples

The Samples numeric control (Label 4) and batch control (Label 5)
set the number of samples gathered per batch. Batch control
sets whether a single batch or multiple batches of samples are
gathered. This control is unrelated to the ADC mode. You can
capture a defined sample set or continuously gather batches of
samples. In both cases, the number of samples set in the Samples
(Label 4) numeric input dictates the number of samples.

Sample

Click the SAMPLE button (Label 6) to start gathering ADC
results. Results appear in the waveform graph (Label 1).
Channel Selection

The channel selection control (Label 7) selects which channels
display on the data waveform and shows the analog inputs for
the channel labeled next to the on and off controls.

These controls only affect the display of the channels and have
no effect on the channel settings in the ADC register map.

Display Units and Axis Controls

Click the Display Units drop-down menu (Label 8) to select
whether the data graph displays in units of voltages or codes.
This control affects both the waveform graph and the histogram
graph. The axis controls switch between dynamic and fixed.
When dynamic is selected, the axis automatically adjusts to show
the entire range of the ADC results after each batch of samples.
When selecting Fixed, the axis ranges can be programmed;
however, these ranges do not automatically adjust after each
batch of samples.

CRC Error and Overall Error

The CRC Error LED indicator (Label 9) illuminates on the
Waveform tab when a cyclic redundancy check (CRC) error is
detected in the communications between the software and the
AD7124-8. The CRC functionality on the AD7124-8 is disabled
by default and must be enabled for this indicator to work. The
Error Present LED indicates if an overall error is present in the
diagnostics register. For this indicator to work, the check for the
different diagnostic errors must be enabled in the Error_EN
register.

Noise Analysis

The Noise Analysis (Label 10) section displays the results of the
noise analysis for the selected analysis channel, including both
noise and resolution measurements.
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AD7124-8 EVAL+ Software
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Figure 21. Waveform Tab of the AD7124-8 EVAL+ Software

Rev. 0| Page 15 of 30

13305-021



ftp://ftp.analog.com/pub/evalcd/AD7124
http://www.arrow.com

UG-856

HISTOGRAM TAB

The Histogram tab generates a histogram using the gathered
samples and processes the data, calculating the peak-to-peak
noise, rms noise, and resolution (Figure 22).

Histogram Graph and Controls

The data histogram graph (Label 1) shows the number of times
each sample of the ADC output occurs. Zoom in on the data
using the control toolbar (Label 6) in the graph. Change the
scales on the graph by typing values into the x-axis and y-axis.

Analysis Channel

The Noise Analysis section and histogram graph show the
analysis of the channel selected via the Analysis Channel
(Label 2) control.

Noise Analysis

The Noise Analysis section (Label 3) displays the results of the
noise analysis for the selected analysis channel, including both
noise and resolution measurements.

Display Units and Axis Controls

Click the Display Units drop-down box (Label 4) to select
whether the data graph displays in units of voltages or codes.

This control affects both the waveform graph and the histogram
graph. The axis controls can be used to switch between dynamic
and fixed range. When Dynamic is selected, the axis automatically
adjusts to show the entire range of the ADC results after each
batch of samples. When selecting Fixed, the user can program
the axis ranges; the axis ranges do not automatically adjust after
each batch of samples.

CRC Error and Overall Error

The CRC Error LED indicator (Label 5) illuminates when
detecting a cyclic redundancy check (CRC) error in the
communications between the software and the AD7124-8. The
CRC functionality on the AD7124-8 is disabled by default and
must be enabled for this indicator to work. The Error Present LED
(Label 5) indicates if an overall error is present in the diagnostics
register. For this indicator to work, the check for the different
diagnostic errors must be enabled in the Error_EN register.
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‘ Configuration | Waveform” Histogram |l Register Map | 100 Single Run =] [B> saMPLE o
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Figure 22. Histogram Tab of the AD7124-8 EVAL+ Software
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REGISTER MAP TAB

Use the Register Map tab to access the registers of the AD7124-8.
Figure 23 shows the Register Map tab. This tab changes register
settings and shows additional information about each bit in each
individual register.

Register Map

On the top of Figure 23 are the registers of the AD7124-8. Click
any register to read the register value. Access each register of
the AD7124-8 using the register map (Label 1).

Save and Load Buttons

The Save and Load buttons (Label 2) on the Register Map tab
allow the user to save and load register settings. Click Save to
save all the current register settings to a file for later use. Click
Load to load a previously saved register map.

Register

The Register section (Label 3) shows the value that is set in the
selected register. Check the value of the register in this window by
clicking on the bits.

{8 AD7124-8 EVAL+ Software

Clicking any individual bit changes the bit from 1 to 0 or 0 to 1,
depending on the initial state of the bit. The register value can
also be changed by writing the hexadecimal value in the input
field to the right of the individual bits.

Bitfields

The Bitfields section (Label 4) shows the individual bitfield of the
selected register. The register is broken by name into its bitfields,
name of the bitfields, a description of each bitfield, and access
information. View the options for the individual bitfields by
clicking on the arrow next to the bitfield. Change the bitfield
value through this drop-down menu or by writing the appropriate

hexadecimal value in the associated Value input field on the far
right of the bitfield

Documentation

The Documentation section (Label 5) shows information
relating to the different bit fields when selected from the
register map section on the left. This information is the same
information in the AD7124-8 data sheet.
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Figure 23. Register Map Tab of the AD7124-8 EVAL+ Software
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NOISE TEST—QUICK START DEMONSTRATION

Click the NOISE TEST demo button (Figure 20) to configure
the device for the noise test. The AD7124-8 is now configured
for the noise test demo, where the output data rate is 9.38 SPS,
where the sinc* digital filter, full power mode of operation, and
external reference REFIN1(#) is selected. Gain and offset are the
default factory values following a reset.

To gather samples, change the Samples field to the number of
samples required, then click the SAMPLE button to acquire the
samples from the ADC. Figure 24 shows an example of the
main window after running a noise test.

Reading Samples from the ADC

The evaluation board is set up to use the external 2.5V on-board
reference (ADR4525). To read samples from the ADC, do the
following:

1. The value in the Refin1(+/-) field on the Configuration
tab is set to 2.5 V by default to use the external 2.5 V on-
board reference (ADR4525). If a different reference is used
to the AD7124-8, the Refin1(+/-) field should be updated
accordingly. (The analysis results are based on the value set
in this input field.)

a.  When selecting Single Run, a batch of samples is read
when clicking the SAMPLE button; the batch size is set
by the value in the Samples field.

b.  When selecting Continuous Read, the software
performs a continuous capture from the ADC by
clicking the SAMPLE button. Click the SAMPLE
button again to stop capturing data.

2. Use the navigation tools within each graph to control the
cursor, zooming, and panning.

Waveform

Find the waveforms resulting from the gathered samples in the
Waveform tab. The waveform graph shows each successive
sample of the ADC output (input referred). The indicators
beside this graph show the channels converting. The navigation
tools allow you to control the cursor, zooming, and panning.
You can also display the conversions as voltages or codes.

Below the graph are parameters, such as peak-to-peak noise and
rms noise, in the Analysis section for the current batch of samples.
If there are several enabled analog input channels, you can select
each enabled channel and the conversions through the analyzed
channel using the Analysis Channel.

Save the conversion data in a text file using File at the top of the
window. To save the data into an Excel file, right-click the
waveform graph and select Export Data from the drop-down
menu that appears. A Save dialog box is displayed, prompting
you to save the data to an appropriate folder location.

I8 ADT124-8 EVAL+ Software T— 'L S
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Figure 24. Example of the Waveform Tab After Running a Noise Test
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Histogram

This tab shows the histogram analysis. The indicators beside
this graph show the channels converting. The navigation tools
allow you to control the cursor, zooming, and panning. You can
also display the conversions as voltages or codes.

Parameters such as peak-to-peak noise and rms noise are displayed
in the Analysis Results section for the current batch of samples.

Save the conversion data in a text file using File at the top of the
window. To save the data into an Excel file, right-click the
waveform graph and select Export Data from the drop-down
menu that appears. A Save dialog box is displayed, prompting
you to save the data to an appropriate folder location.
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Figure 25. Example of the Histogram Tab After Running a Noise Test

Rev. 0| Page 19 of 30

Downloaded from AFFOW.COmM.


http://www.arrow.com

920-S0EET

EVALUATION BOARD SCHEMATICS AND ARTWORK

UG-856

a0 LNO .._ux ._<zw_m._.z_ 3N

H\ s
T

ssAv
< mn ssAv

Nf—

Gesav 434 AN Q80 &.n.f_l 0o .uul—l —5]d NO |-
(=)INIA3Y + won onle [ o

2

H
o
g

13
>
3

[Tt =
Vav03y NS

v
AsT o Z48STSKAAY

X3 -434
v
- »n iy 9n te0 £
v h (+)INI43Y g |_| |_|
1X3 +434 v Z i 57

o ey 434 39V170A ._u

—”’—E —H—?

50
nsa CO—gz|Msd
+INIA3Y I
CaNo

H AIYHNIA
o £ wf
any 4o
L£0 3
H H, aany [ I_I l—l 3T
Iy 5
= B 't/ s
Ny e = 2|2 ko
& a3
advoo3y HNIY w W LNV
o n I &
SNV msa .M m L, Msd
ansa T > QHS/aND
o €] 4YNSTENIY ue or
EH v NOILOINNOD T1135aVO071
AgTe 7] aanol
JOV4HILINI TVLIOId
-]
1noa & AN s7|A@/1n0a
:._&D._. ¥ .—..&a.— —
o oy 28w
na > \ s |Na m aNY
wll = 3 i
=4
s > AN\ 557108 dsddT-e-vziLay SNV oNY
—x&m—. ¥ x%—. on NIV o 8r
I v NOILOINNOD QL¥
0O % w2
RAIE:; MW
) L
uu3/aNas O \ oNAS. Y .
s | | ¥ o “ v AN VYV Noioannoo oaro
° n_. B INIV N
oro7s0 W —
NWs_U i N 1531 3SI0N D5 I INoioawmoo o1
MION P T W
d9—dIS 10N Yy
A 1 yoop puseyes w 1o xSz S0 owvf—— A ONIV ‘
k Indino ¥o0[ [PUISIUl DAY
1403100UU0D anov
I ALE ane
YOSN3IS dN3L v1I9Id uogpiedo Al —/+ Joj 398uu08IQ $U8LIND WIS $OLLAOY 40}
NOILYSNIdWOD NOILONNPM 47100 Kiddns ‘A°e Joj ANOY PUD SSAV 198ULOY ANQY PUD ONO™JAS 308ULOD A §o|lmnw

Figure 26. Schematic
Rev. 0| Page 20 of 30

Downloaded from AFFOW.Com.


http://www.arrow.com

UG-856

120-S0EET

aNgdas - =
aNo~das — NIdasA
SveLeds
=
00 >3 wu z
|_| ]
<asA> T TN
o
dds Jemod 03} 0071 AS
piloog 4qs 404 Ajddng Jsmod
acy
e30-11-5a0v0ezs VYWt

Qo¥Md
£1n0

EY

iz,

aNog

ZNYYSBUNGY

Papaau sApjap 21y193ds Ji Auo padoid £919—0910

PNIA
ENIA

INIA

NTA

< 300a71As™A

T0YLNOD 3ONINDIS HIMOd

869 >3

dasa

LAaAY ASl : 8 I
LAGAY Ag'¢ t v DI

sa

Figure 27. Schematic—Power Supply
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Figure 28. Schematic—Regulators

Rev. 0| Page 22 of 30

Downloaded from AFFOW.COmM.


http://www.arrow.com

UG-856

SDP CONNECTOR EEPROM—-SW/USB ID

VIO: USE to set |0 voltage max draw 20mA
VIN: Use this pin to power the SDP requires 4-7V 200mA
BMODET: Pull up with a 10K resistor to set SDP to boot from a SPI FLASH on the daughter board

BMODE™: Pull up with a 10K resistor to set SDP to boot from a SPI FLASH on the daughter board

J1 SDP Connector Scheme, R.R. 15/04/11 VIO_SDP VIO_SDP
£ ByopE1 |51
23-{UART_RX UART_TX 6%
-53—57 Ko sop e[S Board ID EEPROM (24LC32) must be on 12C bus O,
T e XHE o
3 ne nNe reg = ao  vec| S
p—25{GND oND 53— N s le
30 Ne Ne o VSs  SoA[>
<5 TMR_C * TMR_D[55 241032
4ETMR A TIMERS ™R B3
467 GP108 GPIO7 (72 Nacho
p—45-{GND ND [
aaPos bR SRS
%3] ;82 / %’;‘%’; 78 STNG/ERR Main 12C bus (Connected blackfin THL Pull up resistors not required)
X . scL_o|& - scL_o
0 ]| RAJ SDANB B1 SDA_O
33—35 SPI_SEL1/SPI_SS SPI_CLK —3-3—82 SCLK
€S_¢dc [DO———1—57{SPI_SEL_¢ SPI_MISO (g DouT
~35{SPI_SEL_B SPI SPI_MOS! [-gz— DIN
p—32-|GND SPI_SEL_A | 55— cs
S4{SPORT_INT GND |57
~$3{SPORT DT3* SPORT_TSCLK g2
S7|SPORTIDT2* oo SPORT_DTO[gg
%-{sPORT_DT1 SPORT_TFS |95
~§o-{SPORT DR SPORT_RFS |91
~59{SPORT_DR2* SPORT_DRO g7
2 :gnu)ks‘ SPORT_RSCLK 35
'_% AR_FS1 PAR_CLK (3%
So-{PARTFS3 PAR_FS2 -2
S{PARCAT PAR_AD -39
5+{PARCA3 PAR_A2 35
»—%jsn ND 95—
20 ] PAR_WR %
9] PARALLEL PAR D2 Foz
PORT PAR_D4 oy
CNe 7051
PAR_D6 -2
PAR_DS 5
PAR_D10 (o7
PAR_D12 (o¢
GND 15—
T PAR_D15 Hi-
% PARDE iy
AGND PAR_D20 —11%% VIO: USE to set 10 voltage max draw 20mA
‘PARCD22 [z
ND (12—
soP_oND [ usB VI0(+3.3V) Fg———<] VIo_sDP
vsDP e GND 75
GND GND 1o
S TINS,  +NG on BLAGKFIN sDP N [z0

SDP_GND

VIN: Use this pin to power the SDP requires 5V 200mA
12C bus 1 is common across both connectors on SDP — Pull up resistors required
(connected to blackfin GPID — use 12C_0O first)

Figure 29. Schematic—SDP
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Figure 31. Layer 1 Component Side
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Figure 32. Layer 2 Ground Plane

Figure 33. Layer 3 Power/Ground Plane
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BILL OF MATERIALS

Table 4.!

Reference Designator Description Manufacturer | Part Number Stock Code

AQ, A1, A5, A6, J2 Straight PCB mount SMB Tyco 1-1337482-0 Do Not Insert
jack, keep hole clear of
solder

A2 Miniature thermocouple Omega PCC-SMP-U-50 Do Not Insert
connector

C1,C17,C29, C30, C43, C47 Ceramic capacitor, 6.3V, Murata GRM188R60J47 FEC 173-5527
X5R, 0603, 4.7 uF, £10% 5K

C2,C22,C25,C26, C36, (38, C54, C55 Ceramic capacitor, 50V, Murata GRM188R71H10 | FEC 882-0023
X7R, 0603, 0.1 yF, £10% 4K

C3, 45, C46 Ceramic capacitor, 10V, KEMET C0603C475K8P FEC 157-2625
X5R, 0603, 4.7 uF, £10% ACTU

C4,C6 Capacitor, 0805, 1 pF, 50V, | Murata GRM21BR71H10 | FEC 173-5541
X7R, 1 uF, £10% 5KA12L

C5,C7,C8,09,C16 Ceramic capacitor, not N/A N/A Do Not Insert
inserted, 0402

C10-C12,C24,C27,C28 Ceramic capacitor, 50V, Phycomp 2238586 15636 | FEC722-236
NPO, 0603, 0.01 pF

C13,C14,C18,C20,C21,C31,C33,C34,C44, 50 to C53 Ceramic capacitor, 16 V, Murata GRM155R71C10 | FEC 881-9742
X7R, 0402, 0.1 pF, £10% 4K

C15,C37 Capacitor, 6.3V, 1 yF, Murata GRM188R70J10 | FEC 184-5765
+10% S5KAQ1D

C19,C59 Ceramic capacitor, 25V, N/A N/A Do Not Insert
NPO, 0603, 0.01 pF

c23 Ceramic capacitor, 50V, N/A N/A Do Not Insert
NPO, 0603, 0.1 uF

(C32,C35,C39,C48,C49 Ceramic capacitor, 50V, Murata GRM32ER6TH10 | FEC 184-5764
X5R, 1210, 10 yF 6K

D2, D6 Red LED, high intensity Avago HSMC-C191 FEC 855-8528
(>90 mCd), 0603 Technologies

D4 LED, SMD green OSRAM LGQ971 Digikey 475-

1409-1-ND

D5 Zener diode, 0.5 W, 5.1V, Vishay BZT52B5V1-V- FEC 161-7767
BZT52 GS08

GND to GND6, MCLK, REF+, REF—, REFOUT, S1-S8, TDIN, Test point, not inserted, N/A N/A Do Not Insert

TDIN1, TDOUT, TDOUT1, TSCLK, TSCLK1, TSYNC, TSYNC1, | keep hole clear of solder

T\CS, T\CS1

J 120-way connector, Hirose FX8-120S-SV(21) | FEC 132-4660
0.6 mm pitch

J3 Socket terminal block, Phoenix MC1.5/3-G-3.81 | FEC370-4737
pitch 3.81 mm Contact

J4 Screw terminal block, Phoenix 1727023 Do Not Insert
pitch 3.81 mm Contact

J5 DC power connectors Kycon KLDX-SMT2- MOUSER 806-
2 mm SMT power jack 0202-A KLDX-

SMT20202A

J6,J11 8-pin terminal header, Phoenix MC1,5/8-G-3,81 | FEC370-4774
pitch 3.81 mm, vertical Contact

J7 Connector, pitch 3.81 mm, Phoenix MC1,5/4-G-3,81 | Do Not Insert
right angle, 1 x 4-pin Contact and 180-3594

J8,J10 8-pin terminal header, Phoenix 1727078 Do Not Insert
pitch 3.81 mm, vertical Contact

J9 Screw terminal block, Phoenix 1727036 FEC 370-4592
pitch 3.81 mm, 1 X 4-pin Contact

J12 PCB pads, 6-way solderslot | Aragorn ADT7320-CJC- ADT7320-CJC-
for Analog Devices PCB, PCB PCB
6-way

J13 7-way SSW 2.54 mm Samtec SSW-107-01-T-S | FEC 180-3478

vertical socket
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Reference Designator Description Manufacturer | Part Number Stock Code
J14 7-way sip 2.54 mm TH Samtec TLW-107-05-G-S | FEC 166-8499
header
J15 Do notinsert N/A N/A Do Not Insert
L3 Ferrite bead, 0.3 Q at DC, Tyco BMB2AT000LN2 | FEC 119-3421
1000 Q at100 MHz, 350 mA,
0805
LK1, LK2 3-pin (3 x 1) 0.1" header Harwin M20-9990346 FEC 102-2249
and shorting block in and M7566-05 and 150-411
Position A
LK3, LK5 2-pin (0.1" pitch) header Harwin M20-9990246 FEC 102-2247
and shorting shunt and 150-411
LK4, LK6 4-pin (2 x 2) 0.1" header Harwin M20-9983646 FEC 1022244 and
and shorting block and M7566-05 150-411 (36 Pin
Strip)
Q1 MOSFET transistor Vishay Siliconix | SI2304DDS-T1- FEC 185-8939
GE3
Q2 Transistor, NPN, SOT-23 ON MMBT3904LT1G | FEC 145-9100
Semiconductor
R1 Resistor, not inserted, N/A N/A Do Not Insert
0603
R2 to R4, R7, R48 SMD resistor, 100 kQ, 1% Multicomp MC 0.063W FEC 933-0402
0603 1% 100K
R5, R6, R8, R71 Resistor, 1%, 0402, 10kQ | Phycomp CRCWO040210K0 | FEC 173-8864
FKEAHP
R9 to R13, R19 to R22, R35 to R38, R58, R59, R61, R62, R70 | Resistor, 0402,00Q, 1% Vishay CRCWO04020000 | FEC 146-9661
ZOED
R14 Resistor, 0402, 1%, 30 kQ Multicomp MC 0.0625W FEC 135-8082
0402 1% 30K
R15,R17,R18, R24 SMD Resistor, 10.2 kQ, 1% | Multicomp MC 0.0625W FEC 180-3137
0402 1% 10K2
R16 Resistor, 0402, 1%, 69.8 k() Multicomp MC 0.0625W FEC 180-3735
0402 1% 69K8
R23 Resistor, 0402, 1%, 86.6 kQ Multicomp MC 0.0625W FEC 180-3744
0402 1% 86K6
R25, R57 Resistor, 0402, 1%, 15 kQ Multicomp MC 0.0625W FEC 1358073
0402 1% 15k
R26, R27, R29, R30, R32, R40 Resistor, 0603, 1 Q, 1% Multicomp MC 0.063W FEC 933-0380
0603 1% 1K
R28 Thermistor, 1950 Q to Infineon Q62705-K110 Philips (Arrow)
1990 Q KTY81/110
R3, R901 Resistor, not inserted, N/A N/A Do Not Insert
0402
R33, R34, R39, R47, R81 to R84, R87, R89 Resistor, 0603,0Q, 1% Vishay Draloric | CRCW06030000 | FEC 146-9739
ZOEA
R42 to R45 Resistor, thick film, 10kQ, | Yageo RC0402JR- FEC 179-9316
62.5 mW, 5% 1310KL
R49 to R52 Resistor, 1206, 0 R, 5% Multicomp MC0.125W FEC 933-6974
1206 OR
R53 Resistor, 0402, 27 kQ, 1% Multicomp MC 0.0625W FEC 135-8081
0402 1% 27K
R54 Resistor, thick film, 4.53 Vishay Dale CRCWO04024K53 | FEC115-1244
kQ, 63 mW, 1% FKED
R55 Resistor, 0402, 1%,61.9Q | Multicomp MC 0.0625W FEC 180-2915
0402 1% 61R9
R56 Resistor, 0402, 57.6 kQ, Multicomp MC 0.0625W FEC 185-1295
1% 0402 1% 57K6
R60 Resistor, thick film, 2.4 kQ, | Yageo RCO603FR- FEC 179-9329
0603, 100 mW, 1% 072K4L
R88 Resistor, 0603, not N/A N/A Do Not Insert

inserted
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Reference Designator Description Manufacturer | Part Number Stock Code

SL2,SL3, SL7 2-way solder link (use 0 Q2, | N/A Insertin Link FEC 933-1662
0603 resistor) Position "A"

SL5 2-way solder link (use 0Q, | N/A Insert in Link FEC 933-1662
0603 resistor) Position "B"

STAR3 Ground link N/A N/A N/A

U1 32 k I°C serial EEPROM Microchip 241L.C32A-1/MS FEC133-1330

U2 Linear regulator5V,20V, | Analog ADP7104ARDZ- ADP7104ARDZ-
500 mA, ultralow noise, Devices 50 5.0
CMOS

u3 Quad voltage monitor Analog ADM1185ARMZ- | ADM1185ARMZ-1
and sequencer Devices 1

u4 50 mA, high voltage, Analog ADP1720ARMZ- ADP1720ARMZ-
micropower linear Devices R7 R7
regulator, ADJ

us 8-channel, low power, Analog AD7124-8BCPZ AD7124-8BCPZ
low noise, 2-A ADC Devices

ué 2.5V low noise reference Analog ADR4525BRZ ADR4525BRZ

Devices

U7, u10 50 mA, high voltage, Analog ADP1720ARMZ- ADP1720ARMZ-
micropower linear Devices 3.3-R7 3.3-R7
regulator 3.3V

V1toV4 1206, place holder N/A N/A Do Not Insert

" N/A means not applicable.
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NOTES

12C refers to a communications protocol originally developed by Philips Semiconductors (now NXP Semiconductors).

ESD Caution
ESD (electrostatic discharge) sensitive device. Charged devices and circuit boards can discharge without detection. Although this product features patented or proprietary protection
‘m circuitry, damage may occur on devices subjected to high energy ESD. Therefore, proper ESD precautions should be taken to avoid performance degradation or loss of functionality.

Legal Terms and Conditions

By using the evaluation board discussed herein (together with any tools, components documentation or support materials, the “Evaluation Board”), you are agreeing to be bound by the terms and conditions set
forth below (“Agreement”) unless you have purchased the Evaluation Board, in which case the Analog Devices Standard Terms and Conditions of Sale shall govern. Do not use the Evaluation Board until you have
read and agreed to the Agreement. Your use of the Evaluation Board shall signify your acceptance of the Agreement. This Agreement is made by and between you (“Customer”) and Analog Devices, Inc. ("ADI"),
with its principal place of business at One Technology Way, Norwood, MA 02062, USA. Subject to the terms and conditions of the Agreement, ADI hereby grants to Customer a free, limited, personal, temporary,
non-exclusive, non-sublicensable, non-transferable license to use the Evaluation Board FOR EVALUATION PURPOSES ONLY. Customer understands and agrees that the Evaluation Board is provided for the sole and
exclusive purpose referenced above, and agrees not to use the Evaluation Board for any other purpose. Furthermore, the license granted is expressly made subject to the following additional limitations: Customer
shall not (i) rent, lease, display, sell, transfer, assign, sublicense, or distribute the Evaluation Board; and (i) permit any Third Party to access the Evaluation Board. As used herein, the term “Third Party”includes any
entity other than ADI, Customer, their employees, affiliates and in-house consultants. The Evaluation Board is NOT sold to Customer; all rights not expressly granted herein, including ownership of the Evaluation
Board, are reserved by ADI. CONFIDENTIALITY. This Agreement and the Evaluation Board shall all be considered the confidential and proprietary information of ADI. Customer may not disclose or transfer any
portion of the Evaluation Board to any other party for any reason. Upon discontinuation of use of the Evaluation Board or termination of this Agreement, Customer agrees to promptly return the Evaluation Board
to ADI. ADDITIONAL RESTRICTIONS. Customer may not disassemble, decompile or reverse engineer chips on the Evaluation Board. Customer shall inform ADI of any occurred damages or any modifications or
alterations it makes to the Evaluation Board, including but not limited to soldering or any other activity that affects the material content of the Evaluation Board. Modifications to the Evaluation Board must comply
with applicable law, including but not limited to the RoHS Directive. TERMINATION. ADI may terminate this Agreement at any time upon giving written notice to Customer. Customer agrees to return to ADI the
Evaluation Board at that time. LIMITATION OF LIABILITY. THE EVALUATION BOARD PROVIDED HEREUNDER IS PROVIDEDAS IS”AND ADI MAKES NO WARRANTIES OR REPRESENTATIONS OF ANY KIND WITH RESPECT
TO IT. ADI SPECIFICALLY DISCLAIMS ANY REPRESENTATIONS, ENDORSEMENTS, GUARANTEES, OR WARRANTIES, EXPRESS OR IMPLIED, RELATED TO THE EVALUATION BOARD INCLUDING, BUT NOT LIMITED TO,
THE IMPLIED WARRANTY OF MERCHANTABILITY, TITLE, FITNESS FOR A PARTICULAR PURPOSE OR NONINFRINGEMENT OF INTELLECTUAL PROPERTY RIGHTS. IN NO EVENT WILL ADI AND ITS LICENSORS BE LIABLE
FOR ANY INCIDENTAL, SPECIAL, INDIRECT, OR CONSEQUENTIAL DAMAGES RESULTING FROM CUSTOMER'S POSSESSION OR USE OF THE EVALUATION BOARD, INCLUDING BUT NOT LIMITED TO LOST PROFITS,
DELAY COSTS, LABOR COSTS OR LOSS OF GOODWILL. ADI'S TOTAL LIABILITY FROM ANY AND ALL CAUSES SHALL BE LIMITED TO THE AMOUNT OF ONE HUNDRED US DOLLARS ($100.00). EXPORT. Customer
agrees that it will not directly or indirectly export the Evaluation Board to another country, and that it will comply with all applicable United States federal laws and regulations relating to exports. GOVERNING
LAW. This Agreement shall be governed by and construed in accordance with the substantive laws of the Commonwealth of Massachusetts (excluding conflict of law rules). Any legal action regarding this
Agreement will be heard in the state or federal courts having jurisdiction in Suffolk County, Massachusetts, and Customer hereby submits to the personal jurisdiction and venue of such courts. The United Nations
Convention on Contracts for the International Sale of Goods shall not apply to this Agreement and is expressly disclaimed.

©2015 Analog Devices, Inc. All rights reserved. Trademarks and ANALOG
registered trademarks are the property of their respective owners.
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