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FEATURES

► Full-featured evaluation board for the AD9217
► On-board power supplies
► On-board clocking and external clocking capabilities
► PC control in conjunction with the system demonstration platform

(ADS8-V1EBZ)
► PC software for control and data analysis

EQUIPMENT NEEDED

► Signal generators
► PC running Windows
► USB port and cable to connect to a PC
► AD9217-10GEBZ-B evaluation board
► ADS8-V1EBZ FPGA-based data capture board with a power

supply

DOCUMENTS NEEDED

► AD9217 data sheet
► ADS8-V1EBZ user guide

SOFTWARE NEEDED

► Analysis | Control | Evaluation (ACE) Software

GENERAL DESCRIPTION

The AD9217-10GEBZ-B is a full-featured evaluation platform for
the AD9217 high-speed analog-to-digital converter (ADC). The
evaluation board connects to the ADS8-V1EBZ field-programmable
gate array (FPGA) carrier board through a FPGA mezzanine card
(FMC) interface, while the ADS8-V1EBZ provides communication
to a host PC via a USB for device configuration, data capture, and
performance evaluation.
The ACE Software provides comprehensive dynamic performance
analysis of the AD9217 ADC, including time-domain waveform
capture and frequency-domain, fast Fourier transform (FFT) analy-
sis. The software also enables configuration of device operating
parameters and data processing settings, including adjustment of
the ADC sampling frequency through either the on-board clock
generation circuitry or an external clock source.
On-board clocking components include the HMC7044 high-perform-
ance jitter attenuator and clock distribution device and the ADF4371
wideband, microwave phased-loop loop (PLL) with an integrated
voltage-controlled oscillator (VCO). The HMC7044 generates and
distributes the low-jitter clock required for ADC sampling, while
the ADF4371 synthesizes the high-frequency sampling clock used
by the ADC and FPGA clocking system. Together, these devices
provide the low phase noise and deterministic timing required for
high-speed data converter operation.

http://www.analog.com/en/index.html
https://www.analog.com/EVAL-AD9217.html
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Figure 1. Evaluation Board and ADS8-V1EBZ Data Capture Board, Default Configuration with External Clocks

https://www.analog.com/EVAL-AD9217.html
http://www.analog.com/en/index.html
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CONFIGURATION FOR THE EXTERNAL
CLOCKS AND LOWER FREQUENCIES
The AD9217 is able to be configured for on-board clocking or exter-
nal clocking. By default, the AD9217-10GEBZ-B uses the on-board
clock that ranges from 10GHz to 8GHz.
Take the following steps to enable the external clock on the
AD9217-10GEBZ-B:
► Remove the C78 and C79 capacitors and populate the C6 and

C18 capacitors.
► For on-board clocking frequencies lower than 8GHz, relocate

the C78 and C79 capacitors to the where the C6 and C18
are placed, respectively. In addition, move the C12 and C13
capacitors to where the C14 and C15 are placed and mount C87
and C88 with 0201, 22nF capacitors.

Figure 2. External Clocking Modification Area
► Figure 3 displays a zoomed in view of the clocking capacitors.

Note that the capacitors outlined in orange, C78 and C79, are
for on-board clocking, and the capacitors outlined in blue, C6
and C18, are for external clocking. In addition, although these
capacitors are all the same package size, note that, the on-board
clocking capacitors are 1nF capacitors, and the external clocking
capacitors are 10nF capacitors.

Figure 3. Clocking Capacitors View

► Figure 4 shows the on-board clock changes required to operate
a clock frequency of less than 8GHz. The mounted C79 and C78
capacitors must be moved to where the C6 and C18 capacitors
are, and the C12 and C13 capacitors must be moved to where
the C14 and C15 are. Additionally, C87 and C88 must be mount-
ed with 22nF capacitors.

Figure 4. On-Board Clock Required Changes to Operate a Clock Frequen-
cy of Less Than 8GHz

For more information on the on-board and external clocking
capacitors, see the following:

► Refer to the Board Design and Integration Files on the
AD9217-10GEBZ-B web page for more information about the
sizing and values of the components.

► See the Signal Generators section to set up the signal genera-
tors (which are optional clock sources) necessary for external
clocking the AD9217-10GEBZ-B.

SIGNAL GENERATORS
Signal generator setup and options follow:
► An analog signal source. The frequency and power requirements

of this source depends on the tests required. Note that a band-
pass filter is typically used for single-tone tests.

► An optional sample clock source. The AD9217-10GEBZ-B is
equipped with on-board sample clock generation capabilities;
therefore, an external clock source is not required. If an external
sample clock source is required, the clock signal generator must
have low phase noise and be capable of supplying a 10GHz
clock signal (or a 6GHz clock signal for the 6GSPS speed grade
of the AD9217) at approximately 10dBm.

► An optional FPGA reference clock source. The
AD9217-10GEBZ-B is equipped with an on-board FPGA refer-
ence clock generation capability; therefore, an external FPGA
reference clock source is not required. For the AD9217, the
REFCLK frequency is the sample rate divided by 16, which is the
same as the digital output data rate divided by 16.

https://www.analog.com/EVAL-AD9217.html
http://www.analog.com/en/index.html
http://www.analog.com/EVAL-AD9217
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INSTALLING THE ACE SOFTWARE
Take the following steps to install the ACE Software and plug-ins:
1. Go to the ACE Software web page to install the ACE Soft-

ware.
2. Open the ACE Software and the Start window appears. Note

that the Start window displays all released plug-ins.
3. Ensure that the AD9217 plug-in appears in the preinstal-

led list of released plug-ins. If the AD9217 plug-in does
not appear in the preinstalled list, it is also available at
https://www.analog.com/en/design-center/evaluation-hardware-
and-software/evaluation-boards-kits/EVAL-AD9217.html#eb-re-
latedsoftware.

4. Close the ACE Software.
Note: The AD9213 plug-in contains the AD9217 plug-in; therefore,
installing the AD9213 plug-in installs the AD9217 plug-in.

JUMPER, STANDOFF, AND SCREW
INSTALLATION
Take the following steps to install a jumper and the standoffs:
1. Install a jumper on P3 as shown in Figure 5.

Figure 5. Standoff and Jumper Locations
2. If required, you can install standoffs at the locations (see Figure

5).

EVALUATION BOARD TESTING
Take the following steps to test the AD9217-10GEBZ-B:
1. Connect the AD9217-10GEBZ-B to the ADS8-V1EBZ evalua-

tion board as shown in Figure 6.

Figure 6. Connecting the AD9217-10GEBZ-B to the ADS8-V1-EBZ
2. Align the FMC+ connectors and apply even pressure across the

connector and press the FMC connector onto its counterpart on
the FPGA board.

3. Connect a signal, clocks (optional), power, and USB cables to
the boards as shown in Figure 1.
a. Signal (J1A). The frequency and amplitude of the test signal

depends on the type of test you are performing. Full scale
is typically achieved at 9dBm to 12dBm signal power at the
signal generator (depending on the frequency and insertion
loss of the filter used). If in doubt about which amplitude to
use, start with a lower amplitude (for example, 4dBm at the
signal generator) and work up or down from there.

b. Optional sample clock (J6). The sample clock works well
across a wide range of amplitudes (1dBm to 10dBm at the
signal generator). Because jitter performance is likely to
improve as the slew rate increases, choose an amplitude
towards the upper end of the stated range.

c. Optional FPGA reference clock (ADS8-V1EBZ, J1). Similar
to the sample clock, the reference clock works well across
a wide range of amplitudes (1dBm to 10dBm at the signal
generator). Unlike the sample clock, the reference clock is
not sensitive to jitter and phase noise. Any signal generator
that meets the frequency and power requirements works.
For the AD9217, the frequency of the reference clock is the
(Sampling Clock Frequency)/16. The FPGA reference clock
must be synchronized with the ADC sample clock.
For example, for the default output configuration of
AD9217-10GEBZ-B at 10GSPS, the reference clock fre-
quency = 10G/16 = 625MHz, and at 6GSPS, the reference
clock frequency = 6G/16 = 375MHz.

https://www.analog.com/EVAL-AD9217.html
http://www.analog.com/en/index.html
https://www.analog.com/ACE
https://www.analog.com/en/design-center/evaluation-hardware-and-software/evaluation-boards-kits/EVAL-AD9217.html
https://www.analog.com/en/design-center/evaluation-hardware-and-software/evaluation-boards-kits/EVAL-AD9217.html
https://www.analog.com/en/design-center/evaluation-hardware-and-software/evaluation-boards-kits/EVAL-AD9217.html
https://www.analog.com/ADS8-V1EBZ


User Guide EVAL-AD9217
EVALUATION BOARD SOFTWARE QUICK START PROCEDURES

analog.com Rev. A | 6 of 9

4. Connect the USB cable from the ADS8-V1EBZ FPGA board to
the Windows® PC that has the ACE Software installed.

5. Power on the AD28-V1EBZ FPGA board by using the S4
switch. Wait several seconds after powering on the ADS8-
V1EBZ until DS17 flashes and the FPGA fan has stopped
spinning.

6. Start the ACE Software from Start/Programs/Analog Devi-
ces/ACE.

7. The ACE Software automatically detects the AD9217-10GEBZ-
B and brings up the correct ACE plug-in, which will appear in
the upper left portion of the graphical user interface (GUI). If
the plug-in does not appear in the upper left, select the Plug-in
Manager, select the AD9217-10GEBZ-B, and then add the
selected plug-in (see Figure 7).

Figure 7. ACE Software Plug-In
8. Double-click the AD9217-10GEBZ-B icon in the Attached

Hardware section of the GUI (see Figure 7).
9. State=Unknown initially appears in the lower left corner; how-

ever, wait until this status changes to State=Good (see Figure
8).

Figure 8. On-Board Clocking Board View
10. After State=Good appears in the lower left (see Figure 8), turn

on the signal generator for the input signal.
11. Go to the INITIAL CONFIRGURATION tab and click the Apply

button to configure the AD9217 in its default 10G mode.

Figure 9. INITIAL CONFIRGURATION Tab

After clicking Apply, the configuration is applied to both the on-
board clocks and the AD9217. If the on-board clock settings are
successful, and the link initializes correctly, the lock indicators,
including the PLL locks, turn green (see Figure 10).

Figure 10. Successful Implementation
12. Double-click on the AD9217 icon to proceed to check the chip

internal status (see Figure 11).

Figure 11. Icon
13. Output Interface PLL Locked appears in green (see Figure

12). Confirm that Common Mode is set to Startup: Internal
VCM control and then click Proceed to Analysis. Note that
you can also monitor the device temperature.

https://www.analog.com/EVAL-AD9217.html
http://www.analog.com/en/index.html
https://www.analog.com/ADS8-V1EBZ
https://www.analog.com/ACE
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Figure 12. Output Interface PLL Locked (Green)
14. The analysis page then appears. Click Run Once to get a time

domain view of the converted data (see Figure 13).

Figure 13. Time Domain View of the Converted Data
15. When using full bandwidth mode, the time domain analysis of

the converted data appears (see Figure 14).

Figure 14. Time Domain Analysis of the Converted Data
16. Click the FFT icon (see Figure 15) to display the frequency

domain view (FFT).

Figure 15. FFT Icon
17. Click Run Continuously to view repetitive FFTs (see Figure

16).

Figure 16. Run Continuously

If the ACE Software start-up procedure does not proceed as
described or expected, take the following steps:
1. Close the ACE Software.
2. Power down the ADS8-V1EBZ by using the S4 switch.
3. Repeat the ACE Software start-up procedure (see the Evalua-

tion Board Software Quick Start Procedures section).
If after repeated attempts the ACE Software start-up procedure is
not successful, take the following steps:
1. Verify that the jumper is placed on the AD9217-10GEBZ-B as

shown in Figure 5.
2. If using external clocks, verify that all signal generators are on

and at the correct frequencies and power levels.
If data capture cannot be established after power-up, power-cycle
the ADS8V1-EBZ, and retry. In rare cases, multiple power cycles
may be required. Once data capture is successful, subsequent
operation is stable and reliable.

EXPECTED WAVEFORM
The capture in Figure 17 shows the AD9217 operating at 10GSPS
with a 2.6GHz input signal at –1.0 dBFS, acquired using the
AD9217-10GEBZ-B. The on-board clock source was used for sam-
pling, while an Rhode & Schwarz (R&S) SMA100B signal generator
provides the analog input signal.

Figure 17. Expected Waveform Capture

https://www.analog.com/EVAL-AD9217.html
http://www.analog.com/en/index.html
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For additional information on the schematics, BOM, and layout files, go to the AD9217-10GEBZ-B user guide web page.

https://www.analog.com/EVAL-AD9217.html
http://www.analog.com/en/index.html
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ESD Caution
ESD (electrostatic discharge) sensitive device. Charged devices and circuit boards can discharge without detection. Although this product features patented or proprietary
protection 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 Analog Way, Wilmington, MA 01887-2356, U.S.A. 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 (ii) 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. All Analog Devices products contained herein are subject to release and availability.

©2026 Analog Devices, Inc. All rights reserved. Trademarks and registered trademarks
are the property of their respective owners.
One Analog Way, Wilmington, MA 01887-2356, U.S.A.
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ORDERING GUIDE
Model1 Description
AD9217-10GEBZ-B AD9217-10 Evaluation Board, Version B
1 Z = RoHS-Compliant Part.

https://www.analog.com/EVAL-AD9217.html
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