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Evaluating the AD7887 12-Bit, Analog-to-Digital Converter

FEATURES

Full featured evaluation board for the AD7887

On-board power supplies

Standalone capability

System demonstration platform (SDP) compatible
(EVAL-SDP-CB12)

PC software for control and data analysis (download from
product page)

ONLINE RESOURCES

Documents needed

AD7887 data sheet

EVAL-AD7887SDZ user guide
Required software

EVAL-AD7887SDZ evaluation software
Design and integration files

Schematics, layout files, bill of materials

EVALUATION KIT CONTENTS

EVAL-AD7887SDZ evaluation board
Evaluation software CD for the AD7887
Mains power supply adapter
Screw/nut kit

ADDITIONAL EQUIPMENT NEEDED

EVAL-SDP-CB1Z system demonstration platform

PC running Windows XP SP2, Windows Vista, or Windows 7
with USB 2.0 port

Signal source

USB cable

SMB cable

EVALUATION BOARD DESCRIPTION

The EVAL-AD7887SDZ is a full featured evaluation board
designed to allow easy evaluation of all the features of the AD7887
analog-to-digital converter (ADC). The evaluation board can be
controlled via the SDP connector (J20). The SDP board (EVAL-
SDP-CB1Z) allows the evaluation board to be controlled through
the USB port of a PC using the software available for download
from the EVAL-AD7887SDZ product page.

The EVAL-AD7887SDZ software provides dynamic performance
analysis in the form of waveform graphs, histograms, and FFT
analysis for ADC performance evaluation.

On-board components include: the AD8033 and the AD8034
FastFET high speed precision rail-to-rail op amps, the ADP3303
high accuracy 200 mA low dropout linear regulator, and the
AD7802.5V/3.0 V ultrahigh precision band gap voltage reference.
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QUICK START GUIDE

Follow these steps to quickly evaluate the AD7887 ADC:

1.

Install the evaluation software from the AD7887 product
page. Ensure that 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 that the various link options are configured as
described in Table 2.

Connect the EVAL-SDP-CBI1Z board to the EVAL-
AD7887SDZ evaluation board as shown in Figure 2. Screw
the two boards together using the enclosed nylon screw/nut
set to ensure that the boards connect firmly together.

EVAL-AD78875DZ
Bov B PP
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Connect the power supply adapter included in the
evaluation kit to Connecter J1 on the evaluation board.
Connect the EVAL-SDP-CB1Z board to the PC via the
USB cable. For Windows® XP, you may need to search for
the EVAL-SDP-CBI1Z drivers. Choose to automatically
search for the drivers for the EVAL-SDP-CB1Z board if
prompted by the operating system.

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

Connect an input signal via either the AINO or AIN1
single-ended input.

Figure 2. EVAL-AD7887SDZ Evaluation Board (Left) Connected to the EVAL-SDP-CB1Z SDP Board (Right)

12142-002
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EVALUATION BOARD HARDWARE

DEVICE DESCRIPTION

The AD7887 ADC is a 12-bit, low power, successive approximation
ADC. It operates from a single 2.7 V to 5.25 V power supply
and is capable of achieving a throughput rate of 125 kSPS. The
input track-and-hold acquires a signal in 500 ns and features a
single-ended sampling scheme. The output coding for the AD7887
is straight binary, and the device is capable of converting full
power signals up to 2.5 MHz.

Full data on the AD7887 is available in the AD7887 data sheet,
which must be consulted in conjunction with this user guide
when using the evaluation board. Full details on the EVAL-
SDP-CBI1Z are available at the controller board product page.

HARDWARE LINK OPTIONS

The functions of the link options are described in Table 2. The
default setup is configured to operate the board with the main

power supply adapter and to interface to the EVAL-SDP-CB1Z
board.

POWER SUPPLIES

Take care before applying power and signals to the evaluation
board to ensure that all link positions are set according to the
required operating mode. See Table 2 for the complete list of

link options.

The EVAL-AD7887SDZ evaluation board is supplied with a
wall mountable switching power supply that provides 7 V dc
output. Connect the supply to a 100 V to 240 V ac wall outlet at
50 Hz to 60 Hz. The output from the supply is provided through

a 2.0 mm inner diameter jack that connects to the evaluation
board at J702. The 7 V supply is connected to the on-board, 5V
linear regulator that supplies the correct bias to each of the
various sections on the evaluation board and on the EVAL-
SDP-CBI1Z board.

When using the EVAL-AD7887SDZ evaluation board with the
EVAL-SDP-CBI1Z board, power the EVAL-AD7887SDZ board
through the J702 connector.

If the evaluation board is used without the 7 V adapter, an
external power supply in the range of 2.7 V to 5.25 V must be
connected to the AVDD input to supply the AD7887 Vpp pin.
In addition, an external supply in the range of +5V to +24 V
must be connected to the VDD, VSS, and AGND of the J100
connector, and LK101 and LK102 must be set in accordance
with Table 2, to drive the input buffer amplifiers and reference
buffer amplifier.

Each supply is decoupled on this board using 10 puF tantalum
and 100 nF multilayer ceramic capacitors.

Table 1. External Power Supplies Required

Power Supply | VoltageRange | Description

DC Jack 7Vto9V+£5% | Supplies power to on-board
power management devices

AVDD 2.7Vt05.25V Analog supply rail

VDD/VSS +5Vto+24V Amplifier supply rail

SDP 33V£5% Digital supply rail with EVAL-

SDP-CB1Z connected
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Table 2. Link Options

Link Default Position Function
LK1 A This link is used to select the input to AINO.
In Position A, the input is connected to the SMB connector J1.
In Position B, the input is connected to AGND.
LK2 B This link is used to select the input to AIN1.
In Position A, the input is connected to the SMB connector J2.
In Position B, the input is connected to AGND.
LK3 B This link is used to select the input to the AIN1/Vker pin for the AD7887.
In Position A, the pin is connected to the buffered AINT input.
In Position B, Vrer is supplied by the AD780 external reference.
In Position C, Vker is supplied by the J3 connector.
In Position D, Vrer is tied to AVDD.
LK4 Not inserted This link is used to select the output voltage of the AD780 external reference.
Inserted: output select is connected to AGND, and Vour is 3 V.
Not inserted: output select is floating, and Vour is 2.5 V.
LK5 A This link is used to select the biasing level for VBIASED.
In Position A, the VIN input to connector J4 is dc biased around Vrer/2.
In Position B, the VIN input to connector J4 is dc biased around AVDD/2.
LK6 Not inserted Adds a 51 Q termination resistor to AGND at VIN.
Inserted: 51 Q termination on the VIN input.
Not inserted: no 51 Q termination on the VIN input.
LK7 Not inserted Adds a 51 Q termination resistor to AGND at AIN1.
Inserted: 51 Q termination on the AIN1 input.
Not inserted: no 51 Q termination on the AIN1 input.
LK8 Not inserted Adds a 51 Q termination resistor to AGND at AINO.
Inserted: 51 Q termination on the AINO input.
Not inserted: no 51 Q termination on the AINO input.
LK101 A This link is used to select either the on-board or external amplifier negative supply.
In Position A, the on-board generated —12V supply is used for VSS.
In Position B, the externally supplied VSS to Connector J100 is used.
LK102 A This link is used to select either the on-board or external amplifier positive supply.
In Position A, the on-board generated +12 V supply is used for VDD.
In Position B, the externally supplied VDD to Connector J100 is used.
LK701 A This link is used to select either the on-board or external AVDD supply.

In Position A, the on-board generated +5 V supply is used for AVDD.
In Position B, the externally supplied AVDD to Connector J703 is used.
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SOCKETS/CONNECTORS TEST POINTS
The connectors and sockets on the EVAL-AD7887SDZ are There are numerous test points on the EVAL-AD7887SDZ
outlined in Table 3. board. These test points provide easy access to the signals from

the evaluation board for probing, evaluation, and debugging.
Table 3. On-Board Connectors

- It is also possible to communicate with the AD7887 device via

Connector | Function

- - the test points to operate the evaluation board in standalone
J AINO analog input signal :

. . mode without the need for the EVAL-SDP-CB1Z board.
J2 AIN1 analog input signal
J3 External reference voltage connector
J4 VIN analog input signal to bias up circuit
J5 VBIASED analog output from bias up circuit
J20 120-way connector for EVAL-SDP-CB1Z interface
J100 External VDD, GND, and VSS power connector
1702 7V, 2.0 mm dc jack connector
J703 External AVDD and AGND power connector

The default interface to this evaluation board is via the 120-way
connector, which connects the EVAL-AD7887SDZ to the
EVAL-SDP-CB1Z board.
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BASIC HARDWARE SETUP

The EVAL-AD7887SDZ connects to the EVAL-SDP-CB1Z
system demonstration platform board. The EVAL-SDP-CB1Z
board is the controller board, which is the communication link
between the PC and the main evaluation board using the
bundled software. The latest software is available for download
from the AD7887 product page.

Figure 2 shows a photograph of the connections between the
EVAL-AD7887SDZ daughter board and the EVAL-SDP-CB1Z
board.

The analog input range to the AD7887 device is 0 V to Vrer,
and this range must not be exceeded. When using the on-chip
reference, Vrer is 2.5 V. An input signal in the range of 2.5 V p-p
must be connected to the evaluation board via either of the
analog input connectors, AINO or AIN1. When using the AIN1
channel, the on-chip reference must be used.

If an input signal is a bipolar input, it must be connected to
VIN, the J4 connector. This signal is biased to Vrer/2 via the
bias up circuitry on the EVAL-AD7887SDZ. The signal source
must be a low impedance source. The signal must then be
connected to any unipolar analog input by connecting
VBIASED, the J5 connector, to any connector (J1 or J2). The
on-board unity-gain amplifiers buffer the signal to the ADC,
which is the default configuration on the evaluation board.

Directly connect a unipolar signal to either analog input via
Connector J1 and/or Connector J2. On-board unity-gain
amplifiers buffer the signal to the AD7887.

Before connecting power, connect the EVAL-AD7887SDZ to
Connector A on the EVAL-SDP-CB1Z board. A nylon screw/nut
set is included in the evaluation kit to firmly connect the
evaluation board and the EVAL-SDP-CBI1Z boards together.

Ensure that the link options are in the default positions, as
shown in Table 2.

After the evaluation board and the EVAL-SDP-CB1Z board are
connected securely, connect the power to the evaluation board.
The evaluation board requires an external power supply adapter,
which is included in the evaluation board kit. Connect this
power supply to Connector J1 on the evaluation board. For
further details on the required power supply connections and
options, see the Power Supplies section.

Before connecting the EVAL-SDP-CB1Z board to your PC,
ensure that the evaluation software has been installed. The full
software installation procedure is detailed in the Evaluation
Board Software section.

Finally, connect the EVAL-SDP-CB1Z board to the PC via the
USB cable enclosed in the EVAL-SDP-CB1Z kit. If using a
Windows XP platform, you may need to search for the EVAL-
SDP-CBI1Z drivers. Choose to automatically search for the
drivers for the EVAL-SDP-CB1Z board if prompted by the
operating system.
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EVALUATION BOARD SOFTWARE

SOFTWARE INSTALLATION = aD7esT [o] @ =
The EVAL-AD7887SDZ kit includes the evaluation software on D Sl o i el crecto.

a CD; the software is also available for download from the

AD7887 product page.

&l software will be installed in the following locations. To install software into a
different location, click the Browse button and select another directory

Take the following steps to install the software:

1.  Start the Windows operating system and download the
evaluation software from the AD7887 product page.

2. Unzip the downloaded file.

3. Double-click the setup.exe file to run the install. The Diteston for Matiora Instuments poducts

Diractary for AD7887
|E\PrnglamFi\as[xBS]\Ar\alng Devices' || Biecee

default location for the software is C:\Program 2 Feren s e el nenmens) | (eBiossoc]
Files\Analog Devices\AD7887\.

4.  Power up the evaluation board as described in the Power g
Supplies section | << Back ‘[ Mewt>> | [ carcel ] é

5. Connect the evaluation board and the EVAL-SDP-CB1Z Figure 4. Evaluation Software Installation—Destination Directory
board to the USB port of the PC to ensure that the evaluation 2. Select the installation directory. Click Next >>.
system is correctly recognized when connected to the PC. _

6. When the software detects the evaluation board, proceed il
through the dialog boxes that appear to finalize the o S

installation.

Adding or Changing
+ ADTEET Files

There are two parts to the installation:

e EVAL-AD7887SDZ evaluation software installation

e EVAL-SDP-CBIZ system demonstration platform board
drivers installation

Follow Step 1 to Step 4 (see Figure 3 to Figure 6) to install the
evaluation board software. Follow Step 5 to Step 8 (see Figure 7
to Figure 10) to install the EVAL-SDP-CB1Z drivers. Proceed
through all of the installation steps, allowing the software and
drivers to be placed in the appropriate locations. Connect the (SaveFien] [ ccBack [ Mear» (. Concel |
EVAL-SDP-CB1Z board to the PC only after the software and
drivers have been installed.

Click the Mext button to begin installation. Click the Back button ta change the installation settings.

12142-005

Figure 5. Evaluation Software Installation—Start Installation
3. Click Next >> to install the software.

=il ADT8ET (= = |

Installation Complete

User Acceunt Control Send Fasdback

Q Do you want to allow the following program from an
* unknown publisher to make changes to this computer?

Prcgram name: Eelup‘exe The installer has finished updating your system.
Publizher: Unknown
File crigin: CD/DVD drive

¥ Show details Yes

Help me decide Change when these notifications appear

12142-003

Figure 3. Evaluation Software Installation—User Account Control

1.  Click Yes to begin the installation process.

12142-006

o Fih

Figure 6. Evaluation Software Installation—Installation Complete

4. The installation of the evaluation software completes. Click
Next to proceed with the installation of the SDP drivers.
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{47 ADISDP Drivers 1410 Setup ol & =)

Welcome to the ADI SDP Drivers
1.4.1.0 Setup Wizard

This wizard will guide you through the installation of ADI SDP
Drivers 1.4.1.0.

1t is recommended that you close all other applications
before starting Setup. This will make it possible to update

relevant system files without having ko reboot wour
computer,

Click Nexk bo continue,

[ ]

5.

6.

7.

Figure 7. EVAL-SDP-CB1Z Drivers Installation—Setup Wizard

The ADI SDP Drivers Setup Wizard opens. Click Next
to begin the driver installation process.

(51 ADISDP Drivers 1.4.1.0 Setup ol & |Es=)
Choose Install Location o
Choose the Folder in which to install ADI SDP Drivers 1.4.1.0. \ " y

Setup will install ADI SDP Drivers 1.4.1.00n the Following Folder. To install in a different
folder, click Browse and select another folder. Click Install ta start the installation.

Destination Faolder

Browse...

Space required: Z10.4MB
Space availabls: 209 9GE

| < Back, |[ Install ]l Cancel |

Figure 8. EVAL-SDP-CB1Z Drivers Installation—Choose Install Locatio

Select a destination folder for the SDP drivers, and click
Install.

<2 Windows Security @
Would you like to install this device software?

=~ Mame: Analog Devices, Inc, DI Development Taa..,
&' Publisher: Analog Devices B,

Always trust software from "Analog Devices B.V.". Den't Install

#! You should only install driver software from publishers you trust. How can [ decide
which device software is safe to install?

Figure 9. EVAL-SDP-CB1Z Drivers Installation—Windows Security

Click Install to proceed with the installation.

{7 ADISDP Drivers L4110 Setup e @ =

Completing the ADI SDP Drivers
1.4.1.0 Setup Wizard

ADI S0P Drivers 1.4.1.0 has been installed on your
computer,

Click Finish to close this wizard,

< Back, Cancel

Figure 10. EVAL-SDP-CB1Z Drivers Installation—Complete

12142-007
12142-010

> 8. Click Finish.

After the evaluation software installation is complete, connect
the EVAL-AD7887SDZ board to the EVAL-SDP-CB1Z board,
as described in the Evaluation Board Hardware section.

When you first plug in the EVAL-SDP-CB1Z board via the USB
cable provided, allow the Found Hardware Wizard to run.
After the drivers are installed, check that the board is connected
correctly by looking at the Device Manager of the PC. The
Device Manager can be found by right-clicking My Computer
> Manage > Device Manager from the list of System Tools.

The EVAL-SDP-CBI1Z SDP-B board appears under ADI
Development Tools, as shown in Figure 11.

= Device Manager

File  Action ‘View Help

€= @ HE 8 R &S

ADI Development Tools

H £+ Analog Devices System Deronstration Platform SOP-B
5 Batteries

8 Bluetooth Radios

b Computer

.4 Controlvault Device

b o Disk drives

Display adapters

WD/CO-ROM drives

% Human Interface Devices

g IDE ATA/ATAPL cantrollers

12142-008

n

12142-011

Figure 11. Device Manager

12142-009
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LAUNCHING THE SOFTWARE

After the evaluation board and EVAL-SDP-CBI1Z board are
correctly connected to your PC, the EVAL-AD7887SDZ

software can be launched.

From the Start menu, click Programs > Analog Devices >
AD7887. The main window of the software then opens (see

Figure 13).

If the evaluation board is not connected to the USB port via the
EVAL-SDP-CB1Z when the software is launched, a connectivity
error displays (see Figure 12). Connect the EVAL-AD7887SDZ

B Hardware Select

Mo matching system found. Press Rescan to retry or Cancel to
abaort.

| Previous | | Mext |

to the USB port of the PC, wait a few seconds, click Rescan, and | Select | [ cancel
follow the instructions.
Figure 12. Connectivity Error Alert
"D vl -AD78675DZ Software == =]
File Edit Help |
'AD7887 Evaluation Software S
DEVICES
Analysis Samples 1 |
Configure | waveform | Histogram | FFT | Sumrmary | AIMO - 65536 |Z|I Single Capture ]I[CDntinuous Capture] ﬂ
2 3 4 5 6
AINO é AD7887
1P
MUX
AIN1/ 8
O—
VREF [F2sv
REF
EIAINAVRer l\ _
Voo O || SOFTWARE (L &1 pyF Setrings
CONTROL I/ I Throughput
Eatn Y [EEEEE [=]
Q GND
CHARGE
. REDISTRIBUTION Fokagesspan
DAC 5 [~
10
A
Power Mode
SAR + ADC 11 Wosee 11 ]
CONTROL LOGIC [
| SPORT |
S
DIN CS DOUT SCLK
Data analysis complete Busy .

Figure 13. EVAL-AD7887SDZ Software Main Window
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DESCRIPTION OF MAIN WINDOW

The following tools allow user control of the different chart
displays. When the software is launched, the main EVAL-
AD7887SDZ software window opens (see Figure 13).

The main evaluation software window, as shown in Figure 13,
has the following features:

e  Menu bar

e  Control buttons

e  Configuration display
e Data capture display

Menu Bar

The menu bar, Label 1 in Figure 13, consists of the File, Edit,
and Help menus.

File Menu

e  Open. Loads previously captured data in comma separated
values (CSV) format for analysis.

e  Save Data. Saves captured data in CSV format for future
analysis.

e  Save Picture. Saves captured data images as a JPEG file.

e  Exit. Exits the program.

Edit Menu

e  Reinitialize to default. Places the evaluation board in a
known default state.

Help Menu

e  User Guide. Opens the evaluation kit user guide.
e  Context Help. Turns on context sensitive help.
e  Analog.com. Links to the Analog Devices, Inc., website.

Control Buttons, Drop-Down Boxes, and Indicators

The Configure, Waveform, Histogram, FFT, and Summary
tabs, Label 2 in Figure 13, control what tab is displayed. In each
of these tabs, device configuration and data analysis results can
be set and viewed, respectively.

The Analysis drop-down menu, Label 3 in Figure 13, controls
whether analysis is carried out on data on Channel 0 or
Channel 1 when operating in dual-channel mode.

The Samples drop-down menu, Label 4 in Figure 13, configures
how many samples are taken on each capture. In dual channel
mode, this is the total number of samples acquired; therefore,
each channel acquires half the total number.

The capture buttons, Label 5 (Single Capture) and Label 6
(Continuous Capture) in Figure 13, select whether to acquire
one set of samples or to acquire samples until told to stop.

Throughput, Label 9 in Figure 13, is used to select the rate of
data capture by the ADC, up to a maximum of 125 kSPS.

Voltage Span, Label 10 in Figure 13, sets the maximum input
signal peak-to-peak range, for data analysis. This value must
always match the value of Vrer.

Power Mode, Label 11 in Figure 13, is used to select between
Mode 1, Mode 2 (normal), and Mode 3. Refer to the Modes
of Operation section of the AD7887 data sheet for further
information. When operating in Mode 1 or Mode 3, the
software switches the device to Mode 2 for conversions.

Configuration Buttons

There are two configuration buttons, for configuring the control
register, contained within the block diagram under the Configure
tab. Clicking the blue icon shown in Figure 14 produces dialog
boxes that allow you to configure the respective section of the

block diagram.

Figure 14. Configuration Button

The two buttons, Label 7 and Label 8 in Figure 13, control whether
single- or dual-channel operation is desired, which channel must
be read first, and whether the on-board reference is enabled or
disabled. Refer to the AD7887 data sheet for details on available
configuration options.
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WAVEFORM CAPTURE Data Capture Display

Figure 16 shows the Waveform tab, which is used for waveform Four tabs display the conversion data in different formats:
capture. Waveform, Histogram, FFT, and Summary.

The waveform analysis reports the amplitudes recorded from The tools shown in Figure 15 allow user control of the different
the captured signal as well as the frequency of the signal tone. chart displays within the four tabs.

The analysis report is generated for the channel selected via the
Analysis drop-down menu (see Label 1 in Figure 16). All
enabled channels are shown in the waveform plot.

1. USED FOR CONTROLLING THE
CURSOR IF PRESENT.

2. USED FOR ZOOMING IN AND OUT.

3. USED FOR PLANNING.

Figure 15. Chart Tools

12142-014

Producer/Consumer Design Pattern {Events) EI! = !

File Edit Operate Tools 'Window Help

AD7887 Evaluation Software 2 OEVicES

Analysis Samples

Canfigure | Waveform | Histogram | FFT | Summary | 1] &IND - 32768 |Z|[ Single Capture I[Continuous Capture] a

4500

4000 Pt BEH EEN AR SN N SN NN NN AN A T SN EHER ] T ’;;g\;'

i i i e
AR e e e B
EDDD...... /\
U 0 A B
s ik \ /

NV R NV

Codes

u]
o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32
Time
Waveform Analysis
Pk-pk Amplitude | 293115 | gy | 4002 LSE Mean | 6.50042  |my 2056885
Max amplitude | 147217 |my | 4058 LSE Standard Deviation | 1036.2 my | 1414.76| | 5
Min &mplitude | -1458.98 |y |56 LSE Frequency | 9.993 kHz
Data analysis complete wersion 1.0.0.0 Busy .
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Figure 16. Waveform Capture Tab
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ProducerﬂConsumerDesign Pattern (Ewvents) EI =] @
File  Edit Operate Tools MWindow Help
P ) Analysis Samples 1
| configure | Wavefarm | Histogram | FET | Summary | AIND = 32768 |Z|I| Single Capture | | Continuous Capture | Q
o+ |
7000 -
6500
&000
5500
o 5000
2
c
£ 4500
g
@ 4000
3500
3000
2500 =
2000-| 1 { i i ‘
250 500 750 1000 1250 1500 1750 2000 2250 2500 2750 3000 3250 3500 3750 4000
Bins
Histogram analysis
Max amplitude | 147217 |y 4058 = Pk-pk Amplitude | 293115 |y 4002 ||
Min Amplituds | -1459 v | 56 LSB RMs | 2072.3 v
OC Offset/Mean | 6,.50042 |my  2056.88 LSE Lsp 732.42 uy
Transition Moise | 1.04E+3 |y | 141476 LSE Histogram Width | 4002 LSE
- : o
Data analysis complete Wersion 1.0.0.0 Busy . 3
g
&
9

Figure 17. Histogram Capture Tab

ACTESTING—HISTOGRAM

Figure 17 shows the Histogram capture tab. The histogram

shows the ADC code distribution for the ac input, computes
the mean and standard deviation (or transition noise) of the
converter, and displays the results.

Raw data is captured and passed to the PC for statistical
computations. To perform a histogram test, select the
Histogram tab in the EVAL-AD7887SDZ software main
window and click Single Capture or Continuous Capture
(Label 1 in Figure 17).

Note that an ac histogram requires a quality signal source
applied to the input VIN connector or the AINO connector.

DC TESTING—HISTOGRAM

The histogram is more commonly used for dc testing. Similar to
ac testing, the histogram shows the ADC code distribution for
the dc input, computes the mean and standard deviation (or
transition noise) of the converter, and displays the results.

Raw data is captured and passed to the PC for statistical
computations. To perform a histogram test, select the
Histogram tab in the EVAL-AD7887SDZ software main
window and click Single Capture or Continuous Capture
(Label 1 in Figure 17).
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Figure 18. FFT Capture Tab

ACTESTING—FFT CAPTURE

Figure 18 shows the FFT capture tab. The FFT tests the traditional
ac characteristics of the converter and displays a fast Fourier
transform (FFT) of the results. As in the histogram test, raw

data is captured and passed to the PC, where the FFT is performed,

displaying the signal-to-noise ratio (SNR), signal-to-noise-and-
distortion (SINAD), and total harmonic distortion (THD.)

To perform an ac test, apply either a bipolar sinusoidal signal to
the evaluation board at the VIN input, J4, then connect the
VBIASED connector, J5, to the AINO or AIN1 connector, J1 or
]2, respectively; or apply a unipolar sinusoidal signal directly to
either of these channel connectors. Low distortion, better than
115 dB, is required to allow true evaluation of the device. One
possibility is to filter the input signal from the ac source. There
is no suggested band-pass filter, but consideration must be
taken in the choice of filter.

The optional, on-board, antialias filtering can be implemented
by populating the RC filters connected to the noninverting
inputs of channel buffers.

Figure 18 displays the spectral analysis results of the captured data.

The plot is the FFT image of the analysis channel selected.
The FFT Analysis panel displays the performance data:
SNR, THD, SINAD, Dynamic Range, and noise
performance along with the input signal characteristics.

See Label 1 in Figure 18.

Click Show Harmonic Content to switch the panel to
display the frequency and amplitude of the fundamental in
addition to the second harmonics to the fifth harmonics.
See Label 2 in Figure 18.
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SUMMARY TAB
Figure 19 shows the Summary tab. This tab captures and

displays all of the information in one panel with a synopsis of

Figure 19. Summary Tab

the information, including key performance parameters, such as
SNR and THD, Label 1 and Label 2, respectively. Waveform,
histogram, and FFT plots are also displayed in summary format.
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SAVING FILES

The software can save the current captured data for future
analysis. The software can capture the current plot images and

the current device configuration, as well as the raw waveform

data, histogram data, and ac spectrum data.

Saving Data

To save data, go to the File menu and click Save Data. This
action saves the raw data captured as seen in the Waveform tab.

3 Save 25 =]
Save inc Data - Q¥ e m-
= Name | Go To Last Folder Visited
ey Na iters match your search,
Recent Places
Desktop
=l
Libraries
Computer
@
A « m »
Metwork
File name: ‘wawetorm Data Channel 0.csw - o
3
Saveastype  [CSV Fesy) ¢ [ cames || €
§
Figure 20. Save As Data Dialog Box
Saving Plot Images

To save plot images, go to the desired analysis tab, click the File

menu, and then click Save Picture.

The images are saved in JPEG format and do not contain any
raw data information. Saved plots cannot be loaded back into

the evaluation environment.

Figure 21 shows the Save As image dialog box. Save the images

to an appropriate location.

[ save 25
Savein Data - 0 E-

- Name
g Mo iterns match your search,
Recent Places

Desktop

Libraries

L

Camputer

@

Metwark
File name: A

==

r

Saveastype  [JPEG [‘ipg) =)

[ Caneel |
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Figure 21. Save As Image Dialog Box

OPENING FILES
Loading Captured Data

The software can load previously captured data for analysis.

Go to the File menu, click Open, and select Waveform Data.

The waveform data is a raw data capture that rebuilds the

histogram and ac spectrum analyses upon being loaded into

the evaluation platform.

When Waveform Data is selected, the open dialog box in

Figure 22 opens for loading an appropriate file. The evaluation

software expects that a previously generated waveform file is

in CSV format.

apen (|
Look in - @2 m-
= Harme
o Mo iterms match your search,
Recent Places

Desktap

Libraries

LY

Cormputer

S
w ;
Metwork

[Csvresw -] [ comca |

File name: -

Files of type:

Figure 22. Open File Dialog Box
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EVALUATION BOARD SCHEMATICS AND ARTWORK

-12-15v

L

S

Figure 23. EVAL-AD78875SDZ Schematic Page 1
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Figure 24. EVAL-AD78875DZ Schematic Page 2
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Rev. 0 | Page 20 of 27


http://www.analog.com/AD7887?doc=EVAL-AD7887SDZ_UG-674.pdf

EVAL-AD7887SDZ User Guide

UG-674

i

va= =
||1|||||1|||||1|n

S T AR IIIﬂIL'I

®)

Figure 27. EVAL-AD7887SDZ Top Side Layer 1

Rev. 0| Page 21 of 27



http://www.analog.com/AD7887?doc=EVAL-AD7887SDZ_UG-674.pdf

UG-674

Figure 28. EVAL-AD7887SDZ Layer 2, Ground
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Figure 29. EVAL-AD78875DZ Layer 3, Power
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Figure 30. EVAL-AD78875DZ Bottom Side Layer 4

Rev. 0| Page 24 of 27

12142-029



http://www.analog.com/AD7887?doc=EVAL-AD7887SDZ_UG-674.pdf

UG-674

AGND AVDD e

VDD AGND VSS

J703

R

J100

C720

702 ‘

Eﬂgz oz 2 R ®
Lo £ SPWR IN
BOOMAS” Suml wwhll - - vm 7-9v
co3(mm = ="|m mm @E’_‘
U704 C710 R708 MWW 2 (|)
miEis = §§zﬁ ﬂkm Rie Eocing -
ot R704 5 E5
@gg EE'IE o " aca u POMER Rc"ooo UM e o
o I C712 =
(2T ]—‘. EE @RIM Al C111 D102 705@5
Rloscm D'O' 5 m[ % w @
E j vioo D™ & o [ @Eﬂg
c1o7c104 103(“02 104 SE-EE-EY 5
] EOE E °LIJLHE| R807
LK101 ’—‘ ’—F‘IOSEI QE E o-—% %[l ijcﬂi ’—‘ ﬁ =
EmjEm s
LCLL L cooa iR = o .
LK7 d D2 LK2 c121 c120 ecng L103 m% .°- L101 C724
LK102 @ L .BA ’_‘cm D100
5o ®mA " ) oo u i
Re 3 ANI o [““ (m (= a2 o
= ||||% =m u(mmgy c13
r D J1 [ X J A 'm] LK3 -2
e @ ® (L) @ T_\cs E E=E
\ J u 1 (@] T_scLk E E
Ri3 @ AINO e30 100 @0t E E
_AINI [@]T_DIN E =
r ) U3 N = =
e (R =S
DI C I R —
oo veeef I = =
veer S E E B
%E us wE =
s =11
gl VN VBIASED malrt = =
(mmR2s = =
(mm|p2g |= =
<R hd
ANALOG EVAL-AD7887SDZ e
DEVICES Rev C 08-038162-C 2 prs @

Figure 31. EVAL-AD7887SDZ Top Side Silkscreen
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Figure 32. EVAL-AD7887SDZ Solder Side Silkscreen
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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.

©2014 Analog Devices, Inc. All rights reserved. Trademarks and ANALOG
registered trademarks are the property of their respective owners.
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