ANALOG _ i
DEVICES DC2847A-KIT Userulg_u]lfgg

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

Evaluating the ADL5920 Arduino Shield

FEATURES

Full featured evaluation kit for the ADL5920, specified from
9 kHz to 7 GHz

Integrated bidirectional bridge that measures forward and
reverse power

Integrated dual channel rms power detector that measures
forward and reverse RF power

PC-based GUI that provides instant forward power, reverse
power, and return loss information

EVALUATION KIT CONTENTS

EVAL-ADL5920-ARDZ
DC2026C Linduino board
ADL5920

9V wall power adapter

EQUIPMENT NEEDED

DC2847A-KIT

PC running Windows 10, or higher
USB cable for a PC

Signal generator

DOCUMENTS NEEDED
ADL5920 data sheet

SOFTWARE NEEDED

QuikEval software

GENERAL DESCRIPTION

The demonstration circuit (DC2847A) is a dual rms power
detector with an integrated bidirectional bridge featuring the
ADL5920 IC. The Arduino shield evaluates the ADL5920 with
the Linduino board (DC2026C). The graphical user interface
(GUI) allows the PC to measure and to monitor the forward
and reverse power. Return loss is calculated and displayed on
the PC.

The ADL5920 simultaneously measures forward and reverse
rms power up to 7 GHz and provides return loss results. The
ADL5920 detector has 50 dB of dynamic range at 1 GHz. The
DC2847A-KIT requires an external power supply that connects
to the DC2026C by setting Jumper JP1.

DC2847A-KIT CONNECTION DIAGRAM

SIGNAL
GENERATOR
Mmoo
vioe
-
PC "sJ
oo
9KHz-7GHz SCALAR REFLECTOMETER ()
EVAL-ADL5920-ARDZ VOFF-
)
VOEF4+
()
WS,
POWER \ L) 58
SUPPLY - n
" = - AD AL AZ ASAMAS
2aseee  wwrondogcom Moo

m
22213-001

Figure 1.

PLEASE SEE THE LAST PAGE FOR AN IMPORTANT

WARNING AND LEGAL TERMS AND CONDITIONS. Rev.0 | Page 1 0of 9


https://www.analog.com/ADL5920?doc=DC2847A-Kit-UG-1690.pdf
https://www.analog.com/ADL5920?doc=DC2847A-Kit-UG-1690.pdf
https://www.analog.com/EVAL-ADL5920?doc=DC2847A-Kit-UG-1690.pdf
https://www.analog.com/DC2026C?doc=DC2847A-Kit-UG-1690.pdf
https://www.analog.com/ADL5920?doc=DC2847A-Kit-UG-1690.pdf
https://www.analog.com/ADL5920?doc=DC2847A-Kit-UG-1690.pdf
https://www.analog.com/media/en/evaluation-boards-kits/evaluation-software/ltcqev.exe?doc=DC2847A-Kit-UG-1690.pdf
https://www.analog.com/ADL5920?doc=DC2847A-Kit-UG-1690.pdf
https://www.analog.com/ADL5920?doc=DC2847A-Kit-UG-1690.pdf
https://www.analog.com/DC2026C?doc=DC2847A-Kit-UG-1690.pdf
https://www.analog.com/ADL5920?doc=DC2847A-Kit-UG-1690.pdf
https://www.analog.com/ADL5920?doc=DC2847A-Kit-UG-1690.pdf
https://www.analog.com/?doc=DC2847A-Kit-UG-1690.pdf
https://www.analog.com/DC2847A?doc=DC2847A-Kit-UG-1690.pdf
https://www.analog.com/DC2026C?doc=DC2847A-Kit-UG-1690.pdf
https://www.analog.com/DC2847A?doc=DC2847A-Kit-UG-1690.pdf

UG-1690

DC2847A-KIT

TABLE OF CONTENTS

Features
Evaluation Kit Contents
Equipment Needed
Documents Needed

Software Needed

General Description

DC2847A-KIT Connection Diagram

Revision History
DC2847A-KIT Evaluation Hardware
Power Supplies
REVISION HISTORY
1/2020—Revision 0: Initial Version

Rev.0|Page 2 of 9

DC2847A-KIT Setup Procedures

DC2847A-KIT Schematic and Artwork

Ordering Information

Input Signals

Output Signals

Filter Capacitors

Configuring the DC2847A-KIT

Using the QuikEval Software for Testing

Bill of Materials



https://www.analog.com/DC2847A?doc=DC2847A-Kit-UG-1690.pdf

DC2847A-KIT

UG-1690

DC2847A-KIT EVALUATION HARDWARE

POWER SUPPLIES

A wall power adapter for the DC2847A-KIT is included with
the kit. If the wall power adapter is not available, a 5 V, 200 mA
supply can power the ADL5920 shield through the screw
terminal block, PWRI.

INPUT SIGNALS

Signal Generator

The RF input source is a signal generator capable of generating
a continuous wave (CW) signal up to 7 GHz.

RF Load

The RF load is connected to the RF_OUT port on the
DC2847A-KIT. RF power is delivered to RF_OUT. The ADL5920
measures the magnitude of the forward and reflected power

from the impedance mismatch between the integrated bridge and
the RF load.

OUTPUT SIGNALS

A PC is required to run the QuikEval software. After the
DC2847A-KIT is plugged into the PC with a USB cable, the
QuikEval software opens and runs the GUI, as shown in
Figure 2.

FILTER CAPACITORS

The C3 and C4 capacitors on the EVAL-ADL5920-ARDZ are
high-pass filter capacitors for the internal offset compensation
loop. These capacitors are required for low frequency operation.
When the RF input signal (RFIN) is above 2 GHz, remove these
capacitors to improve directivity.
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Figure 2. QuikEval GUI Window
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DC2847A-KIT SETUP PROCEDURES

CONFIGURING THE DC2847A-KIT

The DC2847A-KIT provides the necessary hardware to evaluate
the ADL5920 functionality with the QuikEval software.
Download the QuikEval software from the Analog Devices,
Inc., website by taking the following steps:

1. Go to www.analog.com. Search for QuikEval and click the
QuikEval entry, which prompts the user to run ltcqev.exe.
Click the Save button to download and install the software.

2. Short JP1 and connect the wall power supply included in
the evaluation kit to the DC2847A-KIT. See Figure 1 for
connection details.

3. Connect the PC to the DC2847A-KIT with a USB cable.
See Figure 1 for connection details.

4. Connect the signal generator to RFIN (J1) on the
DC2847A-KIT. Set the signal generator frequency between
9 kHz to 7 GHz. Set the signal generator power to 0 dBm to
begin measurements. See Figure 2 for GUI usage details.

5. Connect the RF load to RE_OUT on the DC2847A-KIT.
For a minimal reflection condition, the 50 Q2 RF load is
matched to the ADL5920 output. See Figure 1 connection
details.

USING THE QUIKEVAL SOFTWARE FOR TESTING

The QuikEval software measures the reflections from the RF
load. Forward power and reverse power are measured and
displayed on the PC using the GUI by taking the following
steps:

1. Open the downloaded QuikEval software.

2. Use the GUI window that opens and click Read to measure
the forward and reverse rms power with the default
calibration shown in Figure 2.

3. Set the Frequency box to match the RF signal being
measured under Forward Power and Reverse Power.
Ensure Default Calibration is selected to use the typical
slope and intercept stored in the GUI. Default calibration
uses the typical slope and intercept values listed in the
ADL5920 data sheet. However, using the default
calibration settings introduces errors due to the part to part
variations of the ADL5920.

4. Click Calibrate... to perform user calibration to improve
the accuracy of the measured rms power. Taking this
step calibrates the DC2847A-KIT across the RF input
frequency from 1 MHz to 7 GHz using 3-point calibration.

The QuikEval software uses linear interpolation to
calculate the rms power being measured through the
bidirectional bridge by calculating the slope and intercept for
frequencies between the calibration points. The calibration
coefficients are stored in the GUI and can be reused later.
See Figure 3 for calibration details.
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Figure 3. Calibration Details to Improve Measurement Accuracy

Voltage Standing Wave Ratio

The measurements provided by the QuikEval software assists
users with obtaining the voltage standing wave ratio (VSWR).
The following equations detail how the VSWR is derived using
the DC2847A-KIT reflection measurements:

RL = (Prorwarp — Preverse) + IL

where:

RL is the return loss.

Prorwarp is the RF load forward power.

Preverse is the RF load reverse power.

IL is the insertion loss. Note that insertion loss has a negative
sign for a passive load.

From the RL calculation, use the following equation to obtain
the VSWR:
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DC2847A-KIT SCHEMATIC AND ARTWORK
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Figure 4. DC2847A-KIT Schematic
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Figure 6. Layer 2 of the EVAL-ADL5920-ARDZ (DC2847A)

Figure 7. Layer 3 of the EVAL-ADL5920-ARDZ (DC2847A)
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ORDERING INFORMATION

BILL OF MATERIALS
Table 1.
Quantity | Reference Designator | Description Manufacturer Part Number
4 CltoC4 0.1 pF, broadband RF capacitors, 0201, 16V, 10%, Passive Plus, Inc. 0201BB104KW160
0201, 10%, 16 kHz to 50 GHz
7 C5toC8,C11,C14,C16 | 0.1 pF, 0402, capacitors, 50V, 10%, X5R AVX 04025D104KAT2A
1 9 4.7 uF, 0402, capacitor, 10V, 10%, X5R TDK C1005X5R1A475K050BC
1 c10 1 yF, 0402, capacitor, 10V, 10%, X5R Murata GRM155R61A105KE15D
3 C12,C13,C15 100 pF, 0402, capacitors, 50V, 10%, X7R AVX 04025C10TKAT2A
1 c17 1 uF,0805, capacitor, 10V, 10%, X7R AVX 0805ZC105KAT2A
1 c18 10 pF, 0805, capacitor, 10V, 10%, X5R Murata GRM21BR61A106KE19L
1 Cc19 0.010 pF, 0402, capacitor, 25V, 10%, X7R Kemet C0402C103K3RACTU
3 C20to C22 0.1 uF,0402, capacitors, 50V, 10%, X5R Murata GRM155R61H104KE14D
9 E1to E9 Turrets, 0.064 inches Mill-Max 2308-2-00-80-00-00-07-0
2 J1and J2 50 Q, Connected Subminiature Version A (SMA) Cinch Connectivity 142-0761-871
jacks, female end launch connector
2 J3,J6 Socket headers receptacle, 1 x 8 Samtec SSQ-108-03-G-S
1 J4 Connected socket header receptacle, 1 x 10 Samtec $SQ-110-03-G-S
1 J5 Connected socket header, receptacles, 1 x 6, Samtec SSQ-106-03-G-S
1 row X 6 holes
1 JP1 Connected male header, 1 x 2 pins Samtec TMM-102-02-L-S
1 MP1 AC/dc adapter, 9V output, 1.4 A, 12.6 W, dc plug, CUI, Inc. SWI15-9-N-P5
55mmx 2.1 mmx9.5mm
1 PCB1 Printed circuit board (PCB), DC2847A Gorilla Circuits 600-DC2847A
1 PWR1 Connected terminal block TE Connectivity 282836-2
1 R1 174 Q, 0603, resistor, 1%, 1/10 W, AEC-Q200 Panasonic ERJ3EKF1740V
1 R2 2 kQ, 0603, resistor, 1%,1/10 W NIC, Inc. NRCO6F2001TRF
6 R3 to R5, R26 to R28 0402, optional Not installed Not installed
1 R6 0 Q), 0603, resistor, 1/10 W Yageo RC0603FR-070RL
3 R7 to R9 4.99 kQ), 0402, resistors, 1%, 1/16 W, 0402 NIC, Inc. NRCO04F4991TRF
2 R10 and R22 1.3 kQ, 0402, resistors, 1%, 1/16 W, AEC-Q200 NIC, Inc. NRCO4F1301TRF
2 R11 and R19 1.1 kQ, 0104, resistors, 1%, 1/16 W, AEC-Q200 NIC, Inc. NRCO4F1101TRF
1 R12 3.6 k0, 0603, resistor, 1%, 1/10 W, AEC-Q200 Panasonic ERJ3EKF3601V
1 R13 0 Q, 0805, resistor, 1/8 W Yageo RC0805JR-070RL
1 R14 2.4 kQ), 0603, resistor, 1%, 1/10 W, AEC-Q200 Panasonic ERJ3EKF2401V
1 R15 0 Q, 0402, resistor, 1/16 W NIC, Inc. NRC04ZOTRF
5 R16 to R18, R24, R25 1 kQ, 0402, resistors, 1%, 1/16 W NIC, Inc. NRCO4F1001TRF
1 R23 0603, optional Do not install Do not install
1 STNCL1 Stencil tool Analog Devices 830-DC2847A
1 U1 9 kHz to 7 GHz, bidirectional rms and VSWR Analog Devices ADL5920ACPZ-R2
detector
1 U2 IC, memory, electronically erasable Microchip 241L.C025-1/ST
programmable read-only memory (EEPROM), 2 kB | Technology
TSSOP-8, 400 kHz
1 U3 500 mA, low noise, LDO micropower regulator Linear Technology LT1763CS8-54PBF
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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'STOTAL 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.

©2020 Analog Devices, Inc. All rights reserved. Trademarks and ANALOG
registered trademarks are the property of their respective owners.
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