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Evaluating the AD7616 16-Channel DAS with 16-Bit, Bipolar Input, Dual

Simultaneous Sampling ADC

FEATURES GENERAL DESCRIPTION
Full featured evaluation board for the AD7616 The EVAL-AD7616SDZ is a full featured evaluation board
On-board power supplies designed to easily evaluate all features of the AD7616 analog-to-
Standalone capability digital converter (ADC). The evaluation board can be controlled by
High speed system demonstration platform (SDP-B) the EVAL-SDP-CB1Z via the 120-way SDP connector (J10). The
controller board-compatible EVAL-SDP-CB1Z SDP-B board controls the evaluation board
PC software for control and data analysis through a USB port of a PC using the evaluation board software,
EVALUATION KIT CONTENTS which is available for download from the AD7616 product page.
EVAL-AD7616SDZ evaluation board Complete specifications for the AD7616 device are provided in

DC wall wart

the AD7616 data sheet and should be consulted in conjunction
with this user guide when using the evaluation board. Full

ADDITIONAL EQUIPMENT NEEDED details on the EVAL-SDP-CB1Z are available on the SDP-B
EVAL-SDP-CB1Z; includes a USB cable product page.

Signal source

PC running Windows XP SP3, Windows Vista, or Windows 7

Table 1. EVAL-AD7616SDZ On-Board Components

with a USB 2.0 port Component Description
ADP7118 Low noise low-dropout regulator (LDO)
ONLINE RESOURCES ADP7104ARDZ-5.0 | 5V low noise LDO
AD7616 data sheet ADR421 Ultraprecision, low noise, 2.5 V XFET® voltage
EVAL-AD7616SDZ user guide reference

AD7616 evaluation software

TYPICAL SETUP OF THE EVAL-AD7616SDZ

WALL OUTLET
100V AC TO 240V AC
47Hz TO 63Hz

SWITCHING
POWER
SUPPLY

SIGNAL GENERATOR
- n

ANALOG FILTER

PC RUNNING EVALUALTION
BOARD SOFTWARE

14723-001

Figure 1. Typical Setup of the EVAL-AD76165DZ (Left) and the EVAL-SDP-CB1Z (Right)
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QUICK START GUIDE

Follow these steps to evaluate the AD7616 ADC:

1.

Download and install the AD7616 evaluation software,
available on the AD7616 product page. Ensure the EVAL-
SDP-CB1Z board is disconnected from the USB port of the
PC while installing the software. The PC may need to be
restarted after the installation.

Ensure the various link options are configured as outlined
in Table 3.

Connect the EVAL-SDP-CB1Z board to the evaluation
board, shown in Figure 2.

i
ANALOG
'DDE\HCES
e EVAL=AD761650Z (Rev-8)

(08-039639)

Connect the EVAL-SDP-CBI1Z board to the PC via the
USB cable. For Windows® XP, 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.

Power up the EVAL-AD7616SDZ by inserting the 7 Vto 9 V
dc barrel jack, included in the evaluation kit, into the 7 V
to 9 V barrel connector, labeled J7.

Launch the AD7616 evaluation software from the Analog
Devices subfolder in the All Programs menu.

Connect an input signal via the VOA connector.

S32IA30
DOTVNY

14723-002

Figure 2. EVAL-AD7616SDZ Evaluation Board (Left) Connected to the EVAL-SDP-CB1Z Board (Right)
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EVALUATION BOARD HARDWARE

AD7616 DESCRIPTION The AD7616 is ideally suited to applications such as power-line
monitoring, multiphase motor control, instrumentation and

This user guide describes the evaluation board for the AD7616 o
control systems, and data acquisition systems (DAS).

dual, simultaneous sampling ADC. The AD7616 is a 16-channel,
16-bit, bipolar input ADC with independently selectable channel POWER SUPPLIES
input ranges. The AD7616 operates from a single 5 V analog
power supply with a 2.3 V to 3.6 V Vprive. The device features
analog input clamp protection, a high impedance analog input,

Take care before applying power and signals to the EVAL-
AD7616SDZ to ensure that all link positions are set according
to the required operating mode. See Table 3 for the complete list
of link options.

The EVAL-AD7616SDZ is supplied by an included 7 V to 9 V
wall wart or separate Vorive and Vee supplies can be supplied to
the AD7616 via the J8 and J9 connectors, respectively.

a first-order antialiasing filter, and an on-chip accurate reference.
The AD7616 can achieve throughput rates up to 1 MSPS per
channel pair with 90.5 dB signal-to-noise ratio (SNR). The AD7616
features oversampling capability with a digital filter which can
achieve 92 dB SNR for an oversampling ratio of 2. The device

also features a flexible channel sequencer with burst mode. INPUT SIGNALS

The AD7616 has a flexible parallel/serial interface that is SPI-/ The analog input range to the AD7616 is independently selectable
QSPI-/MICROWIRE™-/DSP-compatible. It also features optional with an absolute maximum input voltage range of +16.5 V, which
cyclical redundancy check (CRC). The AD7616 comes in an must not be exceeded. An input signal in the range of +2.5V, 5V,
80-lead LQFP package. or +10 V must be connected to the evaluation board via any of

the analog input connecters.

Table 2. Optional External Power Supplies

Power Supply Connector Voltage Range Description
Vee J8 5V+10% Analog supply rail
Vorive J9 23Vto36V Digital supply rail without EVAL-SDP-CB1Z connected

T 1VIN
. 7V TO 9V
ON-BOARD e
POWER SUPPLIES INPUT

JACK
vCC ADP7118 ADP7104
RQr—— f—— svavep SDP 5V
RN w3y PWR ADP7118
GOOD 3.3V Vprive
® VDRIVE
Y "
BIPOLAR O BF527
INPUT SIGNALS REFSEL VDRIVE DSP
*x8
3 VOA...VTA PARALLEL/SERIAL

PARALLEL
INTERFACE
> CONTROL INPUTS

ADR421 e ; ‘;o EVAL-SDP-CB1Z
2.5V REF| ° COg‘FOIR’AO'?IbLER

INTERFACE

BIPOLAR AD7616
INPUT SIGNALS
x8 <

CONTROL INPUTS
Q VOB....V7B

RESET
REFINOUT ~ GND _O_J

14723-013

Figure 3. EVAL-AD7616SDZ Functional Block Diagram
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LINK CONFIGURATION OPTIONS

There are multiple link options that must be set correctly to
select the appropriate operating setup before using the EVAL-

There are two modes to operate the EVAL-AD7616SDZ: SDP-B
controlled mode used with the EVAL-SDP-CB1Z board or in
standalone mode.

AD7616SDZ. The functions of these options are outlined in Table 3 shows the default positions of the links when the EVAL-

Table 3.

Setup Conditions

AD7616SDZ is packaged. It is set up to operate in SDP-B controlled
mode with the power supplied from the VIN 7 V to 9 V barrel
connector, J7.

Take care before applying power and signals to the EVAL-
AD7616SDZ to ensure all link positions are set as required by

the selected operating mode.

Table 3. Link Options
Category Link Default Position | Function
Power Supplies | LK38 B This link selects the AD7616 reference source.
Position A—internal reference selected.
Position B—external reference selected.
LK39 Inserted When LK39 is inserted, REFINOUT is connected to the ADR421 external reference.
When LK39 is removed, REFINOUT is disconnected from the ADR421 and an external
reference can be supplied via the SMA connector, J6.
LK40 B This link selects the AD7616 VCC supply source.
Position A—VCC supply is sourced from the terminal connector, J9.
Position B—VCC supply is derived from the VIN 7V to 9V connector, J7.
LK41 B This link selects the AD7616 Vorive supply source.
Position A—Vprive supply is sourced from the terminal connector, J8.
Position B—Vorive supply is derived from the VIN 7V to 9V connector, J7
Analog Input LK1 to Inserted When these links are inserted, the VxxGND pin for each channel is connected to board
LK16 ground. Remove these links if the VxxGND pin for a channel is to be sensed from the
signal source.
LK17 to Removed When these links are inserted, the analog inputs are connected to the respective VxxGND
LK32 through a 270 Q resistor. Remove the respective link if an analog input is applied to a
channel.
Serial Interface | LK33to C In Hardware Mode, these links select the input channels for next conversion in Channel
LK35 Group A and Channel Group B. In software mode, these pins must connect to AGND,
Position C.
Position A—The CHSELXx pins are controlled via the SDP interface.
Position B—CHSELXx pins are connected to Voruve.
Position C—CHSELXx pins are connected to AGND.
Hardware/ LK36 to C These pins are dual-purpose. With the HW_RNGSELXx pins tied to ground, the AD7616
Software Mode | LK37 operates in Software mode. In hardware mode, these links select the analog input

Range Select

range. Refer to the AD7616 data sheet for detailed range selection instructions.
Position A—Both pins are connected to the 120-way connector, J10.

Position B—Both pins are tied to Vorie.

Position C—Both pins are tied to AGND.

Rev.0 | Page 5 0of 18
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EVALUATION BOARD CIRCUITRY

SOCKETS/CONNECTORS TEST POINTS
The connectors and sockets on the EVAL-AD7616SDZ are There are several test points and SIL headers on the EVAL-
described in Table 4. AD7616SDZ. These test points provide easy access to the

The default interface to this evaluation board is via the 120-way

signals from the evaluation board for probing, evaluation, and

connector, which connects the EVAL-AD7616SDZ to the EVAL- debugging.
SDP-CB1Z. If using the EVAL-AD7616SDZ in standalone mode,
communication is achieved via the J5 single-inline (SIL)

header pins.

Table 4. On-Board Connectors

Connector Function

] Analog inputs (VOA to V3A)

J2 Analog inputs (V4A to V7A)

J3 Analog inputs (VOA to V3B)

J4 Analog inputs (V4B to V7B)

J5 Digital input/output pins for debug/standalone mode
J6 External reference SMA input

J7 External power connector, 7V to 9V dc input
J8 External Vorive power connector

J9 External VCC power connector

J10 120-way connector for the EVAL-SDP-CB1Z

Rev. 0| Page 6 of 18
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EVALUATION BOARD SOFTWARE

SOFTWARE INSTALLATION PROCEDURES

Download the AD7616 evaluation software from the AD7616
product page to install on a PC before using the EVAL-
AD7616SDZ evaluation board.

There are two steps to the installation process:

e  AD7616 evaluation software installation
e EVAL-SDP-CBI1Z driver installation

Warning

The evaluation board software and drivers must be installed
before connecting the EVAL-AD7616SDZ and EVAL-SDP-CB1Z
to the USB port of the PC to ensure the evaluation system is
correctly recognized when it is connected to the PC.

Installing the AD7616 Evaluation Board Software
To install the AD7616 evaluation board software,

1.  Download the AD7616 evaluation software to a Windows-
based PC and unzip the file.

2. Double-click the setup.exe file to begin the installation. By
default, the software is saved to the following location:
C:\Program Files\Analog Devices\AD7616\.

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

User Account Control Send Feedback

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

Change when these notifications appear

¥/ Show details

Help me decide

14723-003

Figure 4. Evaluation Software Installation—User Account Control Dialog Box

4. Select the location to install the software and click Next.

’-r:JADmEvuMinn Software = @
L ————————
Destination Directory

Sebect the pematy installation drectosy.

Al zoftweare wil be instaled in the followng locations. To install software into a
different location, chok the Browse button and select another deectory

Directory for ADoces Evaluation Soltware
[E Program Fiss\Vinaiog Davices Ao\ | (Coome)

Divechory for National Instruments products
[C:\Program Files\National instrumerts'\ | ;" Pt

[ ook J[ Moty [ coce

14723-004

Figure 5. Evaluation Software Installation—Destination Directory Dialog Box

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

- ADwoo: Evaluation Software

Licente Agreement
o must sccept the heenzefs] diplayed below to peoceed

NATIONAL INSTRUMENTS SOFTWARE LICENSE AGREEMENT *

INSTALLATION NOTICE: THIS 1§ A CONTRACT. BEFORE YOU DOWNLOAD THE SOF TWARE
|ANDVOR COMPLETE THE INSTALLATION PROCESS, CAREFULLY READ THIS AGREEMENT. BY
DOWNLOADING THE SOF TWARE ANDVOR CLICKING THE APPLICABLE BUTTON 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 NOTWISH TO
BECOME A PARTY TO THIS AGREEMENT AND BE BOUND BY ALL OF ITS TERMS AND
CONDITIONS, CLICK THE APPROPRIATE BUTTON TO CANCEL THE INSTALLATION PROCESS,
DO NOT INBTALL OR USE THE SOFTWARE, AND RETURN THE SOFTWARE WITHIN THIRTY
(30) DAYS OF RECEIPT OF THE SOFTWARE (WITH ALL ACCOMPANYING WRITTEN MATERIALS,
LALONG WITH THEIR CONTAINERS) TO THE PLACE YOU OBTAINED THEM. ALL RETURNS
SHALL BE SUBJECT TO NI'S THEN CURRENT RETURN POLICY

@ | sccept the License Agreement
| do ot accep! the Licans Agresment

14723-005

<cBack [ Me» ][ Concel

Figure 6. Evaluation Software Installation—Accepting the License Agreement

6. A summary of the installation displays. Click Next to
continue.

"4 ADwox Evaluation Software

ol & )

Start Installation
Review the following summary belfore continung

i Chana
» ADboon; Evaluation Software Files

Clck the Next bublon o begin installation. Chck the Back button to changs the installation settings

14723-006

[SaveFie.| [ <cBack | Newt 7> Cancel

Figure 7. Evaluation Software Installation—Start Installation Dialog Box
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7. The Installation Complete dialog box informs the user 2. Select alocation to install the drivers and click Install.
when the evaluation software installation is complete. Click — - — P
] ) ) ) {77 ADLSDP Drivers 2.1.95025@4;‘ L] |
Next to proceed with the installation of the drivers.
Choose Install Location P
[ 8 ADhooc: Evahuation Software =@ = T Choose the folder in which to install ADT SDP Drivers 2,1,960.2, K 3 y

Installation Complete
Setup will install ADI SDF Drivers 2.1,950.2 in the Following folder. Toinstallin a different
folder, click Browse and select another folder. Click Install ko start the installation.

The installer has finished updating your system

Destination Folder

Browse...

Space required: 249,3MB
Space available: 43.7GE

| < Back |[ Install ]| Cancel ‘

14723-009

Figure 10. EVAL-SDP-CB1Z Drivers Installation—Choose Install Location

14723-007

[ News> | Dialog Box
Figure 8. Evaluation Software Installation—Installation Complete Dialog Box 3.  Click Install to proceed with the installation.
Installing the EVAL-SDP-CB1Z SDP Board Drivers ST =

After the installation of theAD7616 evaluation board software
completes, the ADI SDP Drivers Setup wizard window opens  arme: Analog Devices, I AD1 Developrmant Tao..
for the installation of the EVAL-SDP-CB1Z SDP board drivers. To S Bublisher Analog Devices B,

install the drivers, continue with the following process:

Would you like to install this device software?

Don't Install

begin the driVer installation PrOCeSS. & You should only install driver software from publishers you trust. How can decide

which device software is safe to install?
| y
{71 ADI SDP Drivers 2.1.960.2 Setup = S

Welcome to the ADI SDP Drivers . . . . .. .
2.1.960.2 Setup Wizard 4. To complete the drivers installation, click Finish, which

closes the installation wizard.

Always trust software from "Analeg Devices B.V.".

1. Ensure all other applications are closed and click Next to

14723-010

Figure 11. EVAL-SDP-CB1Z Drivers Installation—Windows Security Dialog Box

This wizard will guide vou through the installation of ADL SDP
Crivers 2.1,9580.2,

|| \ i1 ADISDP Drivers 2.1.960.2 Setup = i
It is recommended that you close all other applications =

before starting Setup. This will make it possible ko update
relevant system files without having to reboot vour
computer,

Completing the ADI SDP Drivers
2.1.960.2 Setup Wizard

Click Next to continue,

ADI 5DP Drivers 2,1,960.2 has been installed on your
computer,

Click Finish to close this wizard,

Figure 9. EVAL-SDP-CB1Z Drivers Installation—Setup Wizard

14723-008

< Back Cancel

14723-011

Figure 12. EVAL-SDP-CB1Z Drivers Installation—Completing the Installation
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EVALUATION BOARD SETUP PROCEDURES

The EVAL-AD7616SDZ connects to the EVAL-SDP-CB1Z.
The EVAL-SDP-CB1Z is the controller board, which is the com-
munication link between the PC and the EVAL-AD7616SDZ.
Figure 2 shows a photograph of the connections between the
EVAL-AD7616SDZ evaluation board and the EVAL-SDP-CB1Z.

After following the instructions in the Software Installation
Procedures section, set up the EVAL-AD7616SDZ and EVAL-
SDP-CB1Z as detailed in this section.

Warning

The evaluation software and drivers must be installed before con-

necting the evaluation board and EVAL-SDP-CB1Z to the USB
port of the PC to ensure that the evaluation system is correctly
recognized when it is connected to the PC.

Connecting the EVAL-AD7616SDZ and EVAL-SDP-CB1Z
toaPC

1.  Ensure all configuration links are in the appropriate
positions (see Table 2).

2. Connect the EVAL-AD7616SDZ board securely to the
CON A J2 120-way connector on the EVAL-SDP-CB1Z.

3. The EVAL-AD7616SDZ board requires an external power
supply adapter, which is included in the EVAL-AD7616SDZ
kit. Connect this power supply to the dc barrel connector, J7,
on the EVAL-AD7616SDZ board.

4. Connect the EVAL-SDP-CB1Z board to the PC via the
USB cable enclosed in the EVAL-SDP-CB1Z kit.

Verifying the Board Connection

1.  Allow the Found New Hardware Wizard to run after the
EVAL-SDP-CB1Z board is plugged into the PC. If using
Windows XP, 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 that the evaluation board is connected to the PC
correctly using the Device Manager of the PC by right-
clicking My Computer and then Manage.

A dialog box appears asking for permission to allow the
program to make changes to the computer. Click Yes. The
Computer Management window appears. From the list of
System Tools, click Device Manager.

3. Under ADI Development Tools, Analog Devices System
Demonstration Platform SDP-B appears (see Figure 13),
indicating the EVAL-SDP-CB1Z driver software is installed
and the board is connected to the PC correctly.

&= Device Manager

File Action ‘iew Help
e | D E HE & %S

424 AFROST-L0Z
4 & ADIDevelopment Tools
. .Y Analog Devices Systern Demonstration Platform SDP-E
@ Batteries
--£) Bluetooth Radios
‘M Computer
; a Disk drives
i B Display adapters
oy DWD/CD-ROM drives
7 Hurnan Interface Devices

V=
-,

: 254 Imaging devices

14723012

Figure 13. Device Manager Window— Checking the EVAL-SDP-CB1Z Is
Connected to the PC Correctly

Disconnecting the EVAL-AD7616SDZ Evaluation Board

Always remove power from the EVAL-SDP-CB1Z or click the
reset tact switch (located alongside the mini USB port) before
removing the EVAL-AD7616SDZ evaluation board.
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AD7616 EVALUATION SOFTWARE OPERATION

LAUNCHING THE SOFTWARE Sampling Frequency
After the EVAL-AD7616SDZ and EVAL-SDP-CB1Z boards are The Sampling Freq field, Label 4 in Figure 21, controls the
correctly connected to the PC, the AD7616 evaluation software can throughput rate of the device. The software is capable of
launch. running at a maximum throughput rate of 1 MSPS.
1. From the Start menu, select Programs > Analog Devices > Help
AD7616. The main window of the software then opens The Help button, Label 5 in Figure 21, launches a short tutorial
(see Figure 21). on how to use the AD7616 evaluation software. Use the tutorial
2. Ifthe EVAL-AD7616SDZ evaluation board is not in conjunction with this user guide.
connected to the USB port via the EVAL-SDP-CB1Z when
. . . Input Range
the software is launched, a connectivity error displays (see
Figure 14). Connect the EVAL-AD7616SDZ and EVAL- The Input Range button, Label 6 in Figure 21, allow independent
SDP-CB1Z to the USB port of the PC and wait a few configurations of the input range per channel. Clicking the
seconds, then click Refresh and follow the instructions. button the VA_INPUT_RANGE window, shown in Figure 15.
| I: Select Interface.., |= @
Select Interface to use: VAINPUT_RANGE
Refresh Va0 VA
VAO0+{-10V [=] WAR+-10V [=]
(BRI a1 YAT
val+/-10v [=] VAT +/-10V []
Wark Offline Wark Onling é Yo
s VA2 /10 [=]
Figure 14. Connectivity Error Alert VA3
SETTING UP THE SYSTEM FOR DATA CAPTURE VAZ+H-10V []
After completing the steps in the Software Installation Procedures u
section and the Evaluation Board Setup Procedures section, set VAd+/-10V [=]
up the system for data capture as follows: VAS
VBS+{-10W [=]

1. Select the desired device settings
2. Click the Sample button to gather data

DESCRIPTION OF MAIN WINDOW

When the software launches, the main software window opens
(see Figure 21) and displays the significant control buttons and
analysis indicators of the AD7616 evaluation board software.

14723-115

Figure 15. Input Range Window
Multiplexer Configuration

The Multiplexer Configuration button, Label 7 in Figure 21,
allows the user to select the next channel for conversion when
the sequencer is not in use. Clicking the button opens the

ADC Reset INPUT_MUX window, prompting the user to configure the
The ADC Reset button, Label 1 in Figure 21, performs a channel pair on to which the conversion performs, shown in
hardware reset to the AD7616. This returns the device to a Figure 16.

known-good state and reinitializes all registers to their default

value. = @
Window Tabs IMNPUT_MUX

Label 2 in Figure 21 are the tabs that switch between the Device

CHA
Configuration, Waveform, Analysis and Register Map views. cH vaD E
Input Range N
The Input Range drop-down menu, Label 3 in Figure 21, sets cHE
the analog input range for analysis on the AD7616. The range CH_VBO Izl

must match that selected from the Input Range button, otherwise
the analysis results is incorrect.

14723-116

Figure 16. Multiplexer Configuration in Manual Mode
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Sequencer Control

The Flexible Sequencer button, Label 8 in Figure 21, enables
the sequencer and burst modes on the AD7616. The user can
program the 32-layer sequencer stack registers via the Register
Map tab, shown in Figure 25. Any combination of ADC A/
ADC B channel pairs can be configured in the sequencer stack.
It is not possible to configure two ADC A channels or two ADC B
channels in the one layer. Refer to the AD7616 data sheet for a
detailed explanation of the sequencer. Clicking the button opens
the SEQUENCER_ALL window, shown in Figure 17.

SEQUENCER_ALL
SEQEN

FALSE (]
BURSTEM

FALSE (=]

14723-117

Figure 17. SEQUENCER_ALL Window

Additionally, the software continuously monitors the channels
programmed to the sequencer stack for nonperiodic channels
within the sequence. If it detects a sequence with nonperiodic
channels, a warning message appears, alerting the user (see
Figure 18). It is only possible to perform fast Fourier transform
(FFT) analysis on periodically sampled data; if a nonperiodic
sequence is detected, the associated FFT for that channel
disables. The user can still sample and plot the waveform data
for the nonperiodic sequence after acknowledging the warning
message.
> =
‘arning:

The sequence you have entered contains non-periodic channel(s), This may
cause an invalid FFT to be generated, therefore the FFT for those channels has
been disabled, If this is not intentional, then you may want to;

(a) Ensure channels are spaced periodically within the sequence, particularly
when looped

(b) Check fora missing occurrence of a channel

Channels invalved: Y0 B,

[ Continue § | Cancel |

14723-118

Figure 18. Nonperiodic Sequence Warning

Oversampling

The Oversampling button, Label 9 in Figure 21, allows the user
to select the oversampling ratio of the on-board digital filter.
Clicking the button opens the OSR window;, shown in Figure 19.

3 =3

O5R

ul=
05_Disable (=]

14723-119

Figure 19. OSR Window

ADC Configuration

The ADC Configuration button, Label 10 in Figure 21, allows
the user to view/control the self detect error flag, the status
register output, and the CRC of the AD7616. Refer to the AD7616
data sheet for a detailed explanation of these register items.
Clicking the button opens the ADC_CONFIG window, shown
in Figure 20.

& )

2 [

ADC_COMFIG

SDEF

STATUSEM

FALSE (=]

CRCEM

FALSE (=]

14723-120

Figure 20. ADC_CONFIG Window
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§3 AD7616 Evaluation Software

AD7616 Evaluation Ssoftw§ re SEG'E:%%

2 Input Range Eampling Freq | Analysis Ch Samples

| Corfiuration | waveform | analysis | Registertap ||| 10 [=] ]| 1M |(nz] | voa [o]| 327es [¢] | SingleRun [<] (B> sample | €W

1

Ve REFCAP  REFINOUT REFSEL REGCAP REGCAPD Vomne
F ™ el ™ o N
L
. 1.8 1.8Y
ALDO DLDO
FIRST -
ORDER LPF
10
—1
I.ﬂ SDO/SDI
9
FIRST- BT
ORDER LPF PAS%API.IJEIIE_U SER/PAR
B [ |erFace SERTW

PARALLEL

FIRST-
ORDER LFF

FIRST-
ORDER LFF

FLEXIBLE -

_'iEQUENCER
| COHTROL

INPUTS

Voo — o 7 8 CHSEL[2:0]
AD7616 ik BUSY
ALDO ———]
CONVST
r
oo o e
AGHD AGHD DGHD

version 1.0 @) Busy

Figure 21. AD7616 Evaluation Software Main Window
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AD7616 Evaluation Software ) QEG@GS
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Figure 22. Waveform Tab

WAVEFORM ANALYSIS

Figure 22 illustrates the Waveform tab used for waveform capture.
Analysis Channel

The Analysis Ch drop-down menu, Label 11 in Figure 22,
selects a channel to perform waveform analysis on. The results

display in the waveform analysis pane, Label 15 in Figure 22 and
in the Analysis tab.

Samples

The Samples drop-down menu, Label 12 in Figure 22, selects
the number of samples to acquire per ADC acquisition.

Batch

The Batch drop-down menu, Label 13 in Figure 22, dictates
whether a single batch of samples is gathered, defined by the
Samples drop-down, or whether samples are gathered
continuously until the user manually stops acquisition.

Sample

The Sample button, Label 14 in Figure 22, initiates a single or
continuous acquisition depending on the option selected in the
Batch drop-down menu.

Waveform Graph

The data waveform graph, Label 15 in Figure 22, the data waveform
shows each successive sample of the ADC output. The user can
zoom and pan the waveform using the embedded waveform
tools. The user can change the scales on the axes by typing
values into the x-axis and y-axis.

Channel Selection

The checkboxes listed under Label 16 in Figure 22 allow the user
to choose which channels to display on the data waveform
graph. These controls only affect the display of the channels on
the graph and do not have any effect on the channel settings in
the ADC register map.
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Display Units and Axis Controls

Label 17 in Figure 22 contains controls to format the waveform
graph. Click the Display Units drop-down menu to select
whether the data graph displays in units of volts or codes. This
affects both the waveform graph and the histogram graph in the
Analysis tab. The axis controls can be switched between
dynamic and fixed.

When selecting either Y-scale Dynamic or X-scale Dynamic,
the corresponding axis width automatically adjusts to show the
entire range of the ADC results after each batch of samples.
When selecting either Y-scale Fixed or X-scale Fixed, the user
can control the corresponding axis ranges; the ranges do not
adjust after each sample batch.

CRCValue

When CRC is enabled in the Status register, the CRC result is
calculated in the software for the received data and compared
with the CRC result appended to the conversion results. Errors
detected are shown in Label 18 in Figure 22.

Waveform Analysis (VA 0)

The Waveform Analysis (VA 0) pane, Label 19 in Figure 22,
displays amplitude, frequency, and noise analysis data for the
selected analysis channel.
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{3 AD7616 Evaluation Software

| Configuration | v aveform | Analysis | Register Map |

AD7616 Evaluation Software

Input Range Sampling Freg

1 [=] )| M gz | voa [5]] 327es [¢] | SingleRun [+] (B> sample 0

ANALOG
DEVICES

Analysis Ch Samples

FFT s [20
A B
21 0 a
20 [
—40 W1
2 an W2
a
E oo W3
i}
s -100 !
£
=
E 120 5
-140 W
-160 T | I ] ) 7 M r WY
-180
u} 100000 200000 200000 400000 490984, 74C
Frequency
22 FFT Analysiziua 0)
Max Amplitude | 9.54895 Yo 31290 LSB Fund, Freguency | 1007.11 Hz SMR| 90,1776 de
Min Amplitude | -9.54926 |V | -31291 LSB Fund, Amplitude | -0.505071 | dBFs THD -97.8734 |dB
PK - PK Amplitude | 19,0982 W 62581 LSB Dynamic Range | 90,8561 de SIMNAD | 80,4958 dB
DC | -0.0144894 W | -47 (=153 PK Spurious Freq.| 152.593 Hz Ayg, Bin Noise | -129.708 de
Bin Width 30,5185 Hz PK Spurious Moise | -106.647  |dBFs SFDR|-98.3032 |dB

23I Show Harmonic Content I

wersion 1.0 @ Busy

ANALYSIS TAB

14723-017

Figure 23. Analysis Tab for FFT Analysis

Figure 23 shows the Analysis tab displaying FFT and histogram
information for the last batch of samples gathered.

FFT/Histogram Selection

The FFT/Histogram Selection spin box, Label 20 in Figure 23,
allows the user to display FFT or histogram analysis in the

Analysis tab.

The waveform graph and FFT Analysis (VA 0) data (Label 21
and Label 22, respectively) change display according to the
option selected in the FFT/Histogram Selection spin box.

Harmonic Content

The Show Harmonic Content button, Label 23 in Figure 23,
displays the harmonic content of the sampled signal when
viewing the FFT analysis.
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3 AD7616 Evaluation Software |l

AD7616 Evaluation Software SEG'E:%GS

Input Range Sampling Freq  Analysis Ch Samples

| Configuration | Waveform | analysis |Reg|ster Map | 10 [=] (v M J(Hz) | voa [¢] | 32788 [+] single Run [x] (B> sample 0
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version 1.0 @ Busy §
Figure 24. Analysis Tab for Histogram
Histogram Graph Histogram Analysis
The histogram graph is displayed in Label 25, Figure 24. This The Histogram Analysis pane, Label 26 in Figure 24 changes
graph displays the number of hits per code seen within the sampled display according to the option selected in the FFT/Histogram
data. Useful for dc analysis, the histogram indicates noise Selection spin box. It provides information related to the dc
performance of the device. performance of the AD7616.
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{3 AD7616 Evaluation Software

= et S
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Figure 25. Register Map Tab
REGISTER MAP TAB Bitfields
Register Tree The Bitfields pane, Label 29 in Figure 25, shows the bitfields
The register tree, Label 27 in Figure 25, displays the full register within a selected register. The values can be changed using the

map in a hierarchical tree view. Each register is shown as a

branch. Click the expand button next to each register to show

the bitfields contained within the corresponding register.
Register Control

The Register pane, Label 28 in Figure 25, allows the user to
change an individual bit of the register, selected from the
register tree, by either clicking the relevant bit or typing the
register value into the numeric field.

Value drop-down menu or directly entering a value in the
numeric field.

Save and Load

The Save button, Label 30 in Figure 25, allows the user to save
the current register map setting to a file. The Load button
allows the user to load a setting from a previously saved file.

EXITING THE SOFTWARE

To exit the software, click the Close button of any window, or
press Esc.
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NOTES

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 PROVIDED “AS 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.
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