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Notices
© EMSCAN Corporation

No part of this user manual may be reproduced in any form or by any means (including but not limited to
electronic storage and retrieval or translation into a foreign language) without prior consent from EMSCAN
Corporation as governed by Canada and international copyright laws.

Trademark Acknowledgements
Adobe Acrobat ® and Reader ® are U.S. registered trademarks of Adobe Systems Incorporated.

Windows ® is U.S. registered trademarks of Microsoft Corporation.

Warranty

The material contained in this user manual is provided “as is” and is subject to being changed, without
notice, in future editions. Further to the maximum extent permitted by applicable law, EMSCAN disclaims
all warranties, either expressed or implied, with regard to this user manual and any information contained
herein, including but not limited to the implied warranties of merchantability and fitness for a particular
purpose. EMSCAN shall not be liable for errors or for incidental or consequential damages in connection
with the furnishing, use, or performance of this document or any information contained herein. Should
EMSCAN and the user have a separate written agreement with warranty terms covering the material in
this document that conflict with these terms, the warranty terms in the separate agreement shall control.

Safety Notices

Caution

A CAUTION notice denotes a hazard. It calls attention to operating procedure, practice, or the like that,
if not correctly performed or adhered to, could result in damage to the product or loss of important data.
Do not proceed beyond a CAUTION notice until the indicated conditions are fully understood and met.

Warning

A WARNING notice denotes a hazard. It calls attention to an operating procedure, practice, or the like
that, if not correctly performed or adhered to, could result in personal injury or death. Do not proceed
beyond a WARNING notice until the indicated conditions are fully understood and met.
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Warranty

EMSCAN warrants to its customers that any EMxpert from the date of delivery will perform substantially in
accordance with the specifications provided, when properly installed, operated, maintained and repaired
for the duration of warranty purchased by the customer.

During the warranty period, EMSCAN will at its option either repair or replace, at no charge, EMxpert
products or parts thereof which do not perform in accordance with the specifications.

For warranty service or repair, EMxpert must be returned to EMSCAN. EMSCAN will pay shipping
charges to and from EMSCAN if Buyer is under warranty, original or extended. You can extend your
original warranty by purchasing option 3000-1811 (Additional One Year Customer Care Package).

Is your document and EMxpert software up-to-date?

Periodically, we update the documents and EMxpert software. You may access to the latest versions from
below links:

User manual: https://www.emscan.com/products/emc-emi-testing/resource-centre/

Software release notes: https://www.emscan.com/products/emc-emi-testing/resource-centre/

Technical bulletins: https://www.emscan.com/products/emc-emi-testing/resource-centre/

FAQ: https://www.emscan.com/products/emc-emi-testing/erxplus/

To receive email notifications for the updates, please contact us at emxupdate@emscan.com
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Technical Support

Technical Support

To help us provide fast and seamless technical support, kindly gather the following
information and contact Technical Support as instructed further below.

» Serial number of your EMxpert ERX. EMxpert ERX serial number is located at the bottom of the
scanner.

+ Start EMxpert software and click & to access to software and firmware versions:

? :
‘Copyright (C) 2015

Scanner

Frequency Range:
Licensed Scanner ID:

Licensed Frequency Range:

Adaptor D

Firmware.

EMSCAN Coporation allows you to use this software for the sole purpose to display data
received from EMixpert. Duplication of this Software s stricty prohibited.

Firmware release: screen shot of the EMSCAN webserver FW Upgrade menu

Windows OS

Keysight 10 version
IP address pair of your PC and ERX

Project file *emx

Information View data saved as a text file

Description of the problem including screen shots and videos
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About EMxpert
EHX | EHX+ | ERX | ERX+

About the EMxpert Products

EMxpert product family provides board-level design teams with world-leading fast very-near-field
magnetic data to help diagnose EMC design issues. EMxpert product line consists of EHX (high-frequency
scanners) and ERX (high-resolution scanners). These instruments capture and display visual images of
spectral and spatial scan results in seconds. This allows the design team to immediately analyze and
compare design iterations. PCB designers can scan any board to identify both constant and time-based
emission sources in the range of 150 kHz to 8 GHz.

EHX consists of a patented scanner and compact adaptor, and a customer-supplied spectrum analyzer
and PC running EMxpert software. Free Keysight IO Libraries Suite software application must also
be installed on the customer-supplied PC. The patented scanner consists of 1,218 H-field (magnetic)
probes spaced every 7.5 mm into an electronically switched array, which provides an effective 3.75 mm
resolution. The system operates from 150 kHz to 1 GHz, or150 kHz to 4 GHz or 150 kHz to 8 GHz; the
upgrade from 4 GHz to 8 GHz is enabled with an optional software license key.

EHX+ is a self-contained very-near-field scanning device which uses the EHX scanner along with a
built-in spectrum analyzer. Simply connect the EHX+ into the PC with an Ethernet connection, install the
EMxpert software on the customer-supplied PC and begin measurements. The system operates from
150 kHz to 8 GHz.

ERX is a high-resolution very-near-field scanning device which uses the EHX scanner mounted on X and
Y stepper motors with 0.06 mm incremental measurement steps. The system operates from 150 kHz
to 8 GHz. It connects to a few high-end customer-supplied external spectrum analyzers; click here for
the current list. The free Keysight IO Libraries Suite software application must also be installed on the
customer-supplied PC. Connect the PC to the ERX with an Ethernet cable and to the spectrum analyzer
with an USB cable.

ERX+ is a self-contained high-resolution very-near-field scanning device which uses the EHX scanner
mounted on X and Y stepper motors with 0.06 mm incremental measurement steps. It also has a
built-in spectrum analyzer. Simply connect the ERX+ into the PC with an Ethernet connection, install the
EMxpert software on the customer-supplied PC and begin measurements. The system operates from
150 kHz to 8 GHz.

Minimum System Requirements

*+ CPU 333 MHz or faster

* 8 GB recommended for ERX

+ 8 MB Video or more

*  Windows 10 OS

* 10/100 Network Card. USB 2.x port

! EMxpert
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About EMxpert
ERX Cables and Component Checklist

ERX Cables and Component Checklist

Components Supplied with the ERX System

1. ERX (integrated scanner with X and Y stepper motors, processing electronics and

cables)
2. Universal power supply: @ “
3. Surface wave absorber: B v
4. Ethernet cable: It connects the PC (laptop or desktop) to the ERX. CT

the scanner to the spectrum analyzer and has a SMA connector for the scanner and a
N connector for the spectrum analyzer 50 ohm input port. It transmits RF output of the
patented scanner to the spectrum analyzer.

5. RF SMA to type N coaxial cable: It is referred as the RF cable in this manual. It connects O

6. BNC-BNC Trigger Cable: It connects the ERX external trigger port to the Trigger IN 1 of
the spectrum analyzer.

7. EMxpert USB drive includes the EMxpert software installation program and User Manual. \%- e

Customer Provided Components

1. PC (laptop / desktop): must support a LAN 10/100 connection. It runs the EMxpert software and the
Keysight 10 Libraries Suite, and receives data, which it can display and manipulate immediately or
store for future data presentation.

2. Spectrum Analyzer: It must include the necessary options to work with the EMxpert ERX (see
Supported Spectrum Analyzers). It measures the radio frequency (RF) signal received from the
ERX built-in EMSCAN patented scanner, generated by the very-near-field emissions of an adjacent
activated PCB and it outputs the data to the PC.

8 EMxpert



The surface of the scanner is made of Gorilla® glass. It may shatter if a sharp object is
dropped from a distance.

r

Item Number |Description

1 Scanner LED light shows three stages:

Red: Boot mode

Orange: Initiation mode (checking adaptor’s firmware)

Green: User mode (adaptor is connected and ready). The LED will be
blinking during the measurements.

ON / OFF switch. When ON the switch is lit
RF Out port (output directly from scanner)
External trigger port

Ethernet cable port

Universal power supply port

Fuse to provide protection against excess current

Specs: 8A/ 250V, size: 0.177” Dia x 0.570” L (4.50 mm x 14.48 mm)
Recommended fuse: 0229003.HXP by Littelfuse Inc.

(Please refer to Appendix: Fuse Replacement)

8 Pinhole for the factory settings reset

N|oja|~h|W|IN
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Part Number

Description

3000-0217 LNA 32 dB across frequency range: 9 kHz - 3.0 GHz

3000-0818 Hard Transit Case EHX+, ERX and ERX+ with customized insert

3000-0104 Trade-in of any EMX to an EHX 8 GHz, EHX+, ERX or ERX+

3000-0304 DVT Solutions Far-Field Application
Predict the Open Area Test Site (OATS) or Semi Anechoic Chamber (SAC) radiated
EMI levels of a printed circuit board (PCB). Far-Field application supports 30 MHz
- 1 GHz regulatory compliance limits Class A or Class B FCC, CISPR and Industry
Canada, 10 m, 3 m and 1 m test distances
TWO-YEAR WARRANTY AND SUPPORT DIRECTLY FROM MANUFACTURER
Includes scanner absorber pad from EMSCAN

3000-1811 Additional one year Customer Care Package for the EHX+, ERX and ERX+. Includes:
- Parts & labour
- Software updates
- Free shipping to factory for repair and return
- Same day technical support
- Two 30 minute web training sessions per year

3000-1910 Calibration Assurance Plan for the EHX+, ERX and ERX+ / Return to EMSCAN/3 years
- Annual single calibration event included
- Freight to/from EMSCAN factory not included unless unit under original or extended

warranty

3000-1911 Calibration Assurance Plan for the EHX+, ERX and ERX+ / Return to EMSCAN/5 years
- Annual single calibration event included
- Freight to/from EMSCAN factory not included unless unit under original or extended

warranty

3000-0900 On-Site customer training per day. Cost of instructor’s travel and accommodation
additional (inside continental North America p/n 3000-0902 or outside continental North
America p/n 3000-0901). Maximum number of participants is 10; participants are to
bring their own EMSCAN equipment.

3000-0901 Trainer’s travel, accommodations and expenses for travel outside the Continental USA
and Canada.

3000-0902 Trainer’s travel, accommodations and expenses for travel within the Continental USA
and Canada.

3000-0903 Training at EMSCAN’s Education Center per participant per day. EMSCAN will provide

equipment for the hands-on training, materials and lunch each day. Course scheduling
will be determined based on a minimum of 3 confirmed registrants. Participants are
responsible for their own travel and accommodation expenses. Every effort will be made
to customize the course curriculum to meet participant needs.
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About EMxpert
Quick Installation and Checklist

Quick Installation and Checklist

1. Install latest version of Keysight 10

Click here to open the website to download the latest version. On the website click on the Download
button and follow the steps.

2. Install the EMxpert ERX software application by double clicking on the Setup application icon. The
application must always be installed on the C: drive.

3. Connect an Ethernet cable between the ERX (Arrow #1) and your PC.
r

. J

4. Your ERX is set by default with the Static IP address 172.16.1.149/255.255.255.0. Change the static
IP of your PC to 172.16.1.99 / 255.255.255.0. To modify the connection between your PC and the
ERX please consult the User Manual.

5. Connect the RF cable to the external spectrum analyzer RF port.

EMxpert
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7. Connect the ERX power supply and turn on the system (Arrow #2). The system status light (Arrow
#3) should flash orange and then turn green. You should hear the motors moving and see the scanner
reposition itself before the LED turns green. If the LED does not turn green after a few minutes or
turns red, cycle the power to the ERX by turning it off and on again. If the problem persists then

contact EMSCAN.

r

\

0-8-0
12—

Fuse 8A

\

S

8. Open a HTTP session between your PC and your ERX by entering 172.16.1.149 in a Google Chrome
browser (PLEASE DO NOT USE INTERNET EXPLORER). If your PC connects to your ERX, you will

9.

12

see the following web page come up; if it does go to step 7.

o) SCAN

EMSCAN EMxpert™ Web Server

\

\N Corporation 2016, Al

Rights Reserved

=

J

If you do not see a web page like the one above or if it is very slow to come up please follow these

troubleshooting steps:

a. Can you ping the ERX 172.16.1.1497 If yes, go to step “c”

b. If not, check again that your PC is on the same subnet as the ERX. Reset the
ERX to factory default which will ensure the ERX has the 172.16.1.149 IP address and make sure

your PC is set at 172.16.1.99.

c. If you are able to ping, try to open the web server page http://172.16.1.149. If it opens quickly, go
to the next step 7. If it is sluggish or you can’t open the web page go to step “d”

Axpert



d. You might have a rule that blocks HTTP traffic and/or traffic to 172.16.1.149. Check or ask your IT
department to check your PC configuration for general traffic rules. Temporary disable the firewall
if possible or set it to let pass all TCP/IP, ICMP and HTTP traffic for both inbound and outbound
traffic of 172.16.1.149. Go through every single setting, switch to any “Advanced/Expert’ mode as
well if it available and look for any rules that could block such traffic.

e. Open Keysight IO

Look at the bottom right of the Keysight IO window and see if it says PRIMARY VISA
If it does not, go to Control Panel / Programs / Select Keysight 10 / Change / Modify / Select
PRIMARY [in Windows 7 or equivalent path for other Windows OS]

10. When the system status light turns green, open the EMxpert ERX application. After a few moments

13

the software application should indicate that it has connected to the system by displaying the system
IP (172.16.1.149) in the status bar at the bottom left of the window.

Try running a scan; if it gets blocked in the middle and/or you see an error message, take a look at
the Windows Event Viewer of your computer and search for the event log of the firewall application,
which will show if it has blocked something. That is the best way to figure out if something is blocked
by most firewall software. Take or ask your IT to take the corrective actions to let TCP/IP, ICMP and
HTTP traffic pass for both inbound and outbound traffic of 172.16.1.149; it might be a deep setting
that was not obvious at first.

Try changing both the ERX and your PC to a completely different subnet (e.g. 10.10.10.xx, etc.); your
IT department may have suggestions as well.

If you are still not able to run, take another laptop with no firewall to make it a test laptop. Change its
IPto 172.16.1.149 and connect to the problematic laptop set at 172.16.1.99 with a crossover Ethernet
cable and by setting them up in the same Workgroup. Get the two PC to talk to each other by pinging,
sending files, etc. Then run a freeware tool e.g. Wireshark that sends data back and forth. If there are
communication issues then you will definitely know something is blocked by the 172.16.1.99 laptop.

xpert
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P2 FusesA

1. Connect an Ethernet cable between ERX (Arrow #1) and the client computer.

2. Connect the ERX power supply and turn on the system (Arrow #2). The system status light
(Arrow #3) should flash orange for 5 - 10 seconds and then turn green. For your ERX only, you
should hear the motors moving and see the scanner reposition itself before the LED turns green.
If the LED does not turn green after a few minutes or turns red, then cycle the power to the
ERX by turning it off and on again. If the problem persists then contact EMSCAN.

14
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Getting Started
Software Installation

Software Installation

1. Plug-in the EMxpert USB drive. Select the software folder and double click on Setup.exe file ) setup

2. When you are prompted “Do you want to allow the following program from an unknown publisher to
make changes to this computer” click Yes

3. Click Next

@ View current distributions

@ Address the coupling at its source

@ Characterize typical broadband noise

@ Determine the effectiveness of a filter

@ Visualize how injected RF signals flow through a PCB
@ Minimize the susceptibility of noise sensitive circuits f
@ Verify and validate NFC antenna !
@ Measure GPS interference on mobile phones

Cancel < Back

4. Click Next

Welcome to the EMxpert Setup Wizard EMxper[.

The installer will guide you through the steps required to install EM=pert on wour computer.

WORMIMG: Thiz computer program is protected by copyright law and intemational treaties.
Unauthorized duplication or distribution of this program, or any portion of it, may result in severe civil
o criminal penaltiez, and will be prozecuted to the maximum extent pogsible under the law.

Cancel | | < Back | | Pt > |

' EMxpert



Getting Started
Software Installation

5. Select | Agree and click Next

License Agreement

EMxpert

Pleaze take a moment to read the license agreement now. If pou accept the terms below, click '
Agree”, then "Mext". Otherwize click "Cancel.

IMPORTANT READ CAREFULLY: This End User License Agreement A
("Agreement”) is a legal and binding agreement between you (either an
individual or a corporate entity) ("You" or "Your") and EMSCAN Corporation
("EMSCAN") for the software product You are about to download or install
and the associated media, printed materials, any associated documentation
(including any electronic documentation), and also any updates or
modifications of the foregoing prowided by EMSCAN, its distributors,
licensors or its licensees or agents to You (collectively "Software").

WHFN YOIl C1HICK 0N THE "I ACCEPT" RUTTON OR WHFN YOIl Y

(1 Do Nat Aagree

| Cancel | | < Back

\.

6. The following screen will be displayed

7. Click Close

16

Installing EMxpert

EMxpert

Etupert iz being installed,

Fleaze wai...

\.

Installation Complete

EMxpert

EMupert has been successfully installed.

Click "Close" to exit.

Pleaze uze Windows Update to check for any critical updates to the MET Framework.

Cancel < Back

EMxpert



Getting Started
Software Installation

8. When using the EMxpert ERX Software for the first time, Shift + Rick Click + Run as =
administrator the icon on the Desktop. Once it has been done, it does not have to be S
repeated; start the the EMxpert ERX Software by clicking the icon on the Desktop.

9. When the system status light turns green, open the EMxpert ERX application. After a few moments
the software application should indicate that it has connected to the system by displaying the system
IP (172.16.1.149) in the status bar at the bottom left of the window.

10. Once you are directed to the Keysight website click on the Download button and follow the steps.
When the download is complete, open the Downloads folder and double click on the executable.

Application Tools

Home Share View

Manage
@ +~ 1 g » ThisPC » Downloads

7 Favorites . - P
[

B Deskiop Keysight_Instrument_Control_Bundle_8.2015.exe
Iy Downloads y

11. The folder will be unzipped.

To unzip all files in this self-extractor file to the specified

Ui
folder press the Unzip button. didlh

Run WinZip

Unzip to folder:

Instrument_Conirol_Bundle_8.2015) ‘ ‘ Close

Ovenwrite files without prompting
When done unzipping open:
\Star BundleInstalor bat

I - Cenchivus27_2015 05 22exe

12. Click Next.
Welcome to the InstallShield Wizard for Keysight
10 Libraries Suite 17.1
The InstallS hield® ‘Wizard will install Keysight 10 Libraries
Suite 17.1 on your computer. To continue, click Nest.
I|\|I|||I|||I|||I|||I|
KEYSIGHT
TECHNOLOGIES
17

EMxpert


http://www.keysight.com/main/software.jspx?cc=CA&lc=eng&ckey=1184883&nid=-33330.977662&id=1184883

Getting Started
Software Installation

13. Select Agree and click Next.

License Agreement

Please read the following license agreement carefully. ﬁfx,so!?g!!

KEYSIGHT SOFTWARE END-USER LICENSE AGREEMENT

ATTENTION: THIS SOFTWARE IS SUBJECT TO THE END-USER LICENSE AGREEMENT
(“EULA”) SET FORTH BELOW.

TO INSTALL OR USE THE SOFTWARE, YOU MUST FIRST AGREE TO THE EULA
BELOW. IF THE EULA IS PRESENTED TO YOU ELECTRONICALLY AND IF YOU HAVE
READ, UNDERSTAND AND AGREE TO BE BOUND BY THE TERMS OF THE EULA, CLICK
“AGREE”. IF THE EULA IS PRESENTED TO YOU IN A HARD COPY FORMAT, BY ¥

InstallShield

14. Select Typical and click Next

KEYSIGHT

TECHNOLOGIES

Please select a setup lype.

(®) Typical
ﬁ JRecommended features for your configuration will be installed.

() Custom

Choose the program features you want to install. Recommended for
advanced users,

InstallShield

15. Click Install

Stait Copying Files
Review setlings before copying files. KEYSIGHT

TECHNOLOGIES

Setup has enough information to start copying the program files. If you want to review or
change any settings, click Back. If you are satisfied with the settings, click Next to begin
copying files.

Current Settings:
IV Shared Components

VISA COM Shared Components
Keysight Communications Fabric

Save curent |0 corfiguration.

10 Libraries Suite Directories:

Core Product Directory: C:\Proaram Files\Agilent\l0 Libraries Suite
Il Components Directory: C:\Program Files\IV| Foundation'IV]
VISA Directory: C:\Program Files\IVI Foundation\VISAN

18
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Getting Started
Software Installation

16. If Microsoft Visual C++ is not installed on your PC below screen will be displayed. Click Yes

Keysight 10 Libraries Suite requires Microsoft Visual C++ 2008
Redistributable for X64
Click Yes to continue or dlick No to abort the installation.

*| o | —rre

17. While the software is installing, the following screen will be displayed.

Installation Progress
Please, wait whie the Microsoft Visual C ++ 2010 %36 Redistributable is being m
nstalled

File security verification:

Al files were verified successfully.

Instalation progress:

Instaling Microsoft Visual C-++ 2010 Redistributable

18. Click Finish

InstallShield Wizard Complete

The InstallShield Wizard has successfully installed Keysight 10
Libraries Suite 17.1. Click Finish to exit the wizard.

KEYSIGHT

TECHNOLOGIES

< Back Cancel

19
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EMxpert Software

Setup and Modes of Operation

Setup and Modes of Operation

Setup

EMxpert is a very-near-field scanning system. Itis composed of 1,218 H-field probes that operate between
150 kHz and 8 GHz. Probes are wideband but not very sensitive across this band thus they are very good
at rejecting background noise.

EMxpert does not require a special setup like a shielded room; the Device Under Test (DUT) may
sometimes however pick up strong ambient signals like those present in the cell band (850 MHz -2100
MHz) or radio FM band.

It is strongly suggested to measure the ambient noise in the test environment before running any scans
with EMxpert. First power off the DUT, start the EMxpert software and then setup a Spectral Scan for the
bandwidth of interest. Run the Spectral Scan and analyze the test results. If there is any ambient noise
being displayed the EMxpert's comparison features will allow you to filter it from the actual DUT test
results.

Modes of Operation
1. PCB testing (smaller than the scan area)

Place the PCB directly anywhere on the grid of the scanner. If there are tall components that prevent
the PCB from touching the surface of the scanner, activating the internal pre-amp or inserting a LNA
in the RF path is strongly suggested. If the other side of the PCB does not have any high components,
you should scan this side.

é N

. J

2. PCB testing (larger than the scan area)

You can take snapshots of the DUT by using the scanner like a hand-held probe. Scan one particular
area on the PCB and then move the scanner to the next position.

r

D
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3. Cable testing

Cables from and to the PCB can be tested for emissions. Place the DUT on the scanner and tape the
cables on the scanner.

SCAN

4. System testing

EMxpert will help detect any leakages from a system under test for both frequency and location.
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Menu Bar

Menu Bar is shown below. It allows the user to start a project node, to select a scan type, to start a single
scan, to scan continuously, and to stop a scan, as well as to specify scan settings.

Quick Access Toolbar

« Start a new project About EMxpert

* Open an existing project |
cons
* Save a project « Start a new project
* Close a project + Open an existing project
* Access to recent documents - Save a project

Auto-hide or pin the project view

Project - 1 - EMxpert5

Testing  Update License | (@)

‘W

<
=
]
B
@]
\.
Buttons Buttons
&l Module Node 2 Handheld Probe Scan Once
o~ ﬁ EMxpert Help
M Spectral/Spatial Scan Spatial Comparison ﬁ Scan Continuously
Cl
Al N User Manual
Spectral Scan | Report Generator
-AA- P '@ P ﬁ StOp scan End User License Agreement
AN (= ) . P
YW Spectral Overlay - Spatial Scan Settings
: (
Spectral Comparison
¥  Preferences
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Quick Facts about Menu Bar

Multiple project files can be opened at the same time. Each file will have a dedicated tab showing the
project name. Click on the tab to view the project file.

(" 53 MEED \
-

4 Project - 1 xr Project -2 r bl.emx r Taxi.emx
pg!mm

Spatial w/o capacitor

Spatial w/ capacitor
-A Spectral/Spatial

If there are any changes compared to the saved version of the project file this will be indicated by an
asterisk ( * ) behind the file name. If you want to keep your changes, be sure to save the file before you
close. In the example below, a new project file is created and then a Spectral node is added to the project
file.

», RE=RTD ’D§:JEH v
4 Projed-1 x 4 Project-17 x +
Project View Project View n

ooo B R oDooER

°L) = E-*E Project

= .. |

_uf Ll
\Z J \. J

By default, Project View is pinned and displayed in the EMxpert T Pttt x|
software. In order to maximize the space to view the scan results, | seavian + E
Project View can be hidden. Click the pin icon to auto hide Project | g@ = B -
View. Project View will be hidden and now you can maximize % [2-% Project__ j:
the scan window (Spectral/Spatial Scan windows automatically

resizes to fit the screen). To display Project View, mouse over on Project View tab. It will be displayed as
long as the cursor stays on Project View.

FEETE Y
-._/
4 7 Tawiemx x
fem ]| Spectral/Spatial --- Scan ID: 2
ol Spectral
3
) Amp[2.1 to 37.5 dBuV] Freg[10.000 to 100.100 MHz]
% Resolution Bandwidth: 0,100 MHz
@ Attenuator Value:  0.00 dB
2 Scanner Module: ISM-8G-V8, 29 x 42
Date: 2013-10-04 19:04:55
Full Composite View | User Composits View I Full Composite View | User Cor
| A F

Click on Project View tab to keep the Project View visible even if you don’t mouse over it. However, once
you click on other part of the EMxpert software, Project View will auto hide. To pin Project View, click on
the pin icon.

(i " Project- temx" x| )

@ Project View +

> oD E s L

= =" ProJect 7 dBu

| m| o-EEE o)

z = - Spatial w/o capacitor e,
23 \ | I
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Viewing Scan Results

Depending on the scan type, you can view the scan results in either spectral or spatial or both views.

Spectral View

The name of the scan is on the top of the graph. Below the name is the scan type, scan frequencies,
minimum and maximum amplitudes of this span, LNA or Attenuator values used, patented scanner model
and date and time of the scan.

Mouse over the graph to display row / column coordinates, frequency and amplitude values.

To select a peak, mouse over the peak and either left-click the mouse or click the space bar on the
keyboard.

Spectral view can be adjusted by the checkmark boxes at the bottom of the graph. Grid and Peaks can
be hidden / displayed. Unit can be switched between dBuV and dBm. Linear scale is the default settings
of the graph. Log Scale can be selected. Peak, Scale and Scan Options are listed under View Options.

PCB Design 1 - Top Layer --- Scan ID: 3 E

Spectral . I
Amp[-28.110-203dBuV] Freq[50.000 10200000 MHz] Scan Option H
Resolution Bandwidth: 0.030519 Mz Aftenuator Value: 0.00 dB. Scale Option B0 =0 ) =

Sconner Hodul: 51 5G-V8, 20x 82 Frequency(iiz) - Auto
Date: 2016.05.2¢, 1316148 H[¥] Peak Option

|
View Option i I Show Peaks Peak Number: [20 | ;eamminnmnwe [E|
verage Noise

Ampltude(dBUV) Ao

Scan Option : : :
Scale Option P 800 200 6500 5000

200 | i i i
s0.00 .00 T10.00 140,00 7000 20000 Frequency(ihz) : Auto
Frequency(ihz) Auto - PeakOption
View Option Frequency Win: [10.000 Wax; [50000

Amplitude tun uax [f200

[VlGrid [¥]Show Peaks () dBuv Log Scale
2 9
) dim

Left click and drag to zoom in. Right click and select Reset Zoom to return to the original view or Previous
Zoom to return to the previous zoom level.

PCB Design 1 - Tap Layer --- Scan ID: 3 \El PCB Design 1 - Top Layer --- Scan ID: 3 E
Spectral Spectral
Amp [-28.1t0 -203dBuV] Freq [S0.000 to200.000 MHz] Amp [-28.110-20.3dBuV] Freq[:
Resaluton Bandwictn: 0.030519 UHz  Atenuator Valus: 000 6B Resciuton Bandwidth: 003051 iz Run Once
Scanner fodul: ISH-8G-VE, 29 42 Scamner ogule: BB p .
Date: 2016-05-24, 13:16:44 Date: 2016-05-24, LIEORIBOIE )
Stop Scan

Reset Zoom

Previous Zoom

Clear Selected Delta Marker

Export Spectral Data »
Open Scan Data Description

Ampitude(dBuY) Auto

Copy Scan Data

272 1
‘ 103.34 11411 Copy Image 146.41
Frequency(Hz]  Settings

290 i i i
s0.00 80.00 110.00 140.00 170.00 200.00
Frequency(lz) Auto

1] Auto Scale Frequencr nin: [50.000 wax: [200.000
1| Auto Scale Amplitude Min: Max:

¥ Auto Scale Frequency Win: [50.000 Max: [200.000
| Auto Scale Amplitude Win: Max:

A Delta Marker can be set by left clicking anywhere on the spectral graph. It displays the amplitude and
frequency difference between the current mouse position and the delta marker position.

Right click on the graph to display menu. You can change some settings of the Spectral Scan via Settings
or Open Scan Data Description which will give information about the scan and access to Overlay Editor.

PCB Design 1 - Top Layer --- Scan ID: 3 Scan Data Description --- Node: Spectral w/cap, Scan ID: 1

Spectral
Amp[28.110-20.3 dBUV] Freq[S0.000 (200,000 MHz]
Resoluion Bandwidih: 0.030510 MHz  Atlenusor Value: 0.00dB
Scanner Module: SU_BG-V8, 20 x 42 PR Vo S
Dae: 20160524, 13:15:44 e

2015.07-16, 10:44:59
ISN-GGVB. 29 x 42

5022 Mz 3888 Mz

5040 ; 0011
Run Once Nos12
100000 Wiz
Run Continuously 90000 Mz
Stop Scan oo e

Reset Zoom 650 to 1800 dBuV

Ampltude(dBuY) Auto

Previous Zoom

PegR

Clear Selected Delta Marker

s0.00 80.00 1. Export Spectral Data L
Open Scan Data D

¥l Auto Scale Freauency Win
Scae Optons &
¥/ Auto Scale Amplitude in Copy Scan Data
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Spatial View

The name of the scan is on the top of the graph. Below name is the scan type, scan frequency, minimum
and maximum amplitudes of this frequency, LNA or Attenuator values used, patented scanner model and

date and time of the scan.

Mouse over the graph to display row / column coordinates, frequency and amplitude values.

Spatial view can be adjusted by the checkmark boxes at the bottom of the graph. Grid and Overlay can be
hidden / displayed. Interpolation (degree of data smoothing in the image) can be turned on / off. By sliding
the Set Color Threshold on the right side of the graph, you can increase or decrease the contrast to more
clearly identify current loops and peak locations. Scale and Scan Options are listed under View Options.

m Spatial w/o capacitor --- Scan ID: 2

(= [m]= )

Spatial

>

Amp [-20.80 to 23.20 dBuV] Freq: 11.064 MHz
Resolution Bandwidth: 0.100 MHz  Attenuator Value: 0.00 dB
Scanner Module: ISM-8G-V8, 29 x 42
Date: 2014-06-25, 11:13:34

AE Al AD

21

2

| ] Scan Option

Scale Option
View Opi

[ Sanoptons « I Peak Hold

g u z A A A0 18
Ampitude(dBUV) - Auto -

] Averaging I

I
i
t
A F K P U Z
Ampltude(dBuV) Auto

AE Al AD

[" view3n [ Grid [¥ Interpolation

View Options 4 I

@ dBuv
v Overlay
" dBm

Scan Option

1 z
Auto

A Al A0

| ¥] Scale Option
- View Optian,

Scae optons 4 | 4] Auto Scale Amplitude

o [z

> 4

View can be changed to 3D by clicking on the check box. You can rotate the 3D view by left clicking on

the graph and moving the mouse.

a

Spatial w/o capacitor --- Scan ID: 2

[= = )=\

Spatial
Amp [-20.90 to 23.20 dBuV] Freq: 11.064 MHz
Resolution Bandwidth:  0.100 MHz  Aftenuator Value: 0.00 dB
Scanner Module: ISM-8G-V8, 29 x 42
Date: 2014-08-25, 11:13:34

View Options & I ¥ View 30 ™ overlay I
| &

When Overlay is checked in 3D view, the wheel of the mouse will adjust the transparency. But if you press
Ctrl key and then use the wheel you can move up and down the overlay to have the tip of the peaks right

at the DUT level.

r

25

Amp
|

)

ns

v view 3D v overlay
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Left click and drag to zoom in.

ﬁ Spatial w/o capacitor --- Scan ID: 2 EI@

Spatial
Amp [-20.90 o 23.20 dBuV] Freq 11.064 MHz
Resolution Bandwidth: 0100 MHz  Attenuator Value: 0.00 d8
Scanner Wodule: ISH-8G-V8, 28 x 42
Date: 2014-06-25, 11:13:34

A F K P U Z A Al A0

1 1
6 6
1 "
1% 16
21 21
26 26

A F K P U Z A Al AO
Ampliude(dBuv) Auto

w [ view3d [ Grid W Interpolation [~ Overlay i :E“V
m

W

Right click and select Reset Zoom to return to the original view or Previous Zoom to return to the previous

zoom level.

ﬁ Spatial w/o capacitor --- Scan ID: 2 EI@

Spatial
Amp [-20.90 o 23.20 dBuV] Freq 11.064 MHz
Resolution Bandwidth: 0100 MHz  Attenuator Value: 0.00 d8
Scanner Wodule: ISH-8G-V8, 28 x 42
Date: 2014-06-25, 11:13:34

Reset Zoom
Previous Zoom

o ‘ Export Spatial Data

Open Scan Data Description

* Edit Overlay
K L. m N o p a Confirm Selected Cells for New Scan

Ampltude (dBUV) Copy Scan Data

Copy Image

(=l

W

Right click on the graph to display menu.

Export Spatial Data
Open Scan Data Description

Cdit Overlay

Confirm Selected Cells for New Scan

‘Spatial -—- Scan ID: 2 3\@
< nce

.
oo s) Cver Blow Enevsosn 98 Ziowr
-

J

You can change all the settings of the Spatial Scan before a new scan via Settings or after a first scan by
using Edit Overlay and/or by zooming on some cells and selecting Confirm Selected Cells for New Scan.
You can change the overlay of an indexed spatial scan by selecting Open Scan Data Description and

clicking on Overlay Editor or much easier by simply selecting Edit Overlay.

26

Scan Data Description -— Node: Spectral w/cap, Scan ID: 1

Value
Owner

201507-16, 10:44:59
1SM-8G-V8, 29 x42
V... 6040 ; 0.0.11
No9T2A

10,0000 Milz
800000 Mz
0100000 MHz
000 dDwV
- 650 to 18.00 dBuV
= on
e N off
of
Frobes On: 12 Proves Oft 1200 =

| e |
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All scan types in a project are called nodes.

A project is the root node. It can be considered a folder like in Windows directories to store related
data. You can add different types of scans and/or notes to a project node. You can rename, copy and
paste a node or node settings only. Project’s settings are inherited throughout the entire project tree.

A module is the sub-root node. It can be considered as a subfolder like in Windows directories to
store related data. You can add different types of scans and/or notes to a project node. You can rename,
copy and paste a node or node settings only. Module’s settings are inherited throughout the module tree
only. Modules can be used to store data for different revisions of the PCB.

Nodes that don’t contain any data are light colored. Projectits x|

i @ Spatial w/Data

How to Add a Node? i..@ Spatial NO Data

To add a node either right click on the Project node, click on Add Node and then select one of the scans,
or click on one of the icons on the side bar on the left of the Project node.

Project - 1 x] w
Project View a
Module .
Spectral/Spatial OO0 & R
g =

Spectral :
Spectral Overlay -
Spectral Comparison
Spatial
Hand-Held Probe
Spatial Comparison
Report Generator

J y

How to Name a Node?

To name a node open the Settings of the node and click on the “Description” tab. When you add a node
for the first time, the Settings window opens automatically. If you want to rename a node after you add
the node, either right click on the node and select Settings or select the node and then click the Settings
button on the task bar.

Project - 1* x| w
Praoject View i |
SO E R
dﬁﬂﬁ f'CI::ﬂject
' — Run Once
4 Project % ! Run Continuously
Project View a Al Add Node 3
Delete Node
e = ﬂ Open View
=% Projg 8 settings vz Seﬁ
™ p
How to View a Node?
Double click on the node that you want to view or right click and select Open View. | | Zai Sl

0,
Open View
Gy
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How to Delete a Node?

=--*6 Project

-

Run Once
Run Continuously

Double click on the node that you want to view.

Delete Node

Right click on the node that you want to delete and then select “Delete Node”.

pen View
Settings

How to Export Data?

You can export any data in .txt format. To export data right click on the scan image, and select Export
Spectral Data (then select All Data or Peaks) or Export Spatial Data.

pectra %
PAmp [-3.95 to 10.11 dBuv]
128 Lin 20 24 VB N;:W [?ttmn :D"Mx" Dmn fion Bandwidth: 0.122070 M Rin O
Run Once E. |5rj-a&v§““§9n;4zug Scanner Wodule: IS Run Continuously
Run Continuously S0504 131548 e Stop Scan
Stop Scan . Reset Zoom
Reset Zoom s Previous Zoom
Previous Zoom ; F%f Export Spatial Data
i i \ m~ Open Scan Data Description
‘ Edit Overlay
Export Spectral Data | Jj All Data i Confirm Selected Cells for New Scan
ope R o gy ] All Peaks
" N Copy Scan Data
Copy Scan Data SREEE 3 5“ “ Copy Image
E Copy Image - Settings
Settings L‘ r & m
e ") § I y

Preferences: Analyzer and Display Options

Preferences present the options for the user’s selection (of the Spectrum Analyzer, Display Options and
Probe Compensation. To access Preferences click on Q There are two tabs: Analyzer and Display
Options.

Analyzer Tab
The Analyzer Tab lists models and firmware versions of the supported spectrum analyzers.

Although the EMxpert software detects the spectrum analyzer automatically, you can override it by
manually selecting the spectrum analyzer from the drop down menu.

Preferences Preferences h

Analyzer | Disflly Options |

er | pisplay options

Current Analyzer:

CurrS\fnalyzer:

Set Analyzer Keysight PXA N9030A

T
Keysight PXA NSO30A
Keysight N9030A: 3tz - Keysight PXA NO030B
Keysight UXA N9040B
Firmware Rev: RAS FOW.
A.07.06

A.08.03
A13.09

Keysight NS030A: 3Hz - 26.5GHZ

Firmware Rev:
A.07.06

A.08.03
A.13.00

If you connect a different spectrum analyzer after the EMxpert software is launched, EMxpert software
will not recognize the connection. EMxpert software must be relaunched to establish the connection
between the spectrum analyzer and the PC.

28 EMxpert



Display Options Tab

Letters/Numbers: EMxpert recent scanner’s columns are indicated by letters and all prior models’ columns
are indicated by numbers. Check box Display Letter for Scanner for the software to display columns with
letters to match your scanner grid format.

Preferences
Aralyzer | Display Options
v Display Letter For Scanner
Color Spectrum: Pseudo Color
I~ $robe Compensation]
) (o] 500 o)
\ cos J

Color Spectrum: Color options for the spatial display.

Probe Compensation: This feature will take the calibration data for each of the 1218 probes and apply it
to measured signals. You can select Peaks or All data. Compensation will normalize the individual probe
response across the operating frequency and compensate for the antenna response and the air, switches
and path losses. It is turned OFF by default as it only matters for far-field prediction and comparison with
handheld or automated probe measurements.

Compensation can be quite high at some frequencies. If you select Peaks, noise peaks above the
threshold are compensated while the noise floor is not, making any peak look like strong signals. If there
is any doubt as to whether a compensated peak is in fact present, turn off the compensation altogether
or select All data.

4(/ Project-1 x

Project View

Qoo B

Project Node Settings

To select Project Node settings, either click on
in the main control bar or right click on the Project
Node and then left click on Settings. Nodes will
inherit the settings from the Project settings e.g.
start/stop frequency, RBW, amplitude adjustment,

Add [Nbde

3

overlay etc. To change settings of a particular scan, Node Settings - Project
. @ . . m\smm\ Scan Frobes | Spatial Scan | Spatial Scan Probes| Amplitude Adjustment | Description
select the scan and click &2 or right click on the

scan and select Settings.
The tabs in the Project Settings window are covered in the following pages.

Spectral Scan, Spectral/Spatial Scan and Handheld Probe Scan settings inherit from the Spectral Scan
and Spectral Scan Probes tabs of the Node Settings.

Spatial Scan inherits from Spatial Scan and Spatial Scan Probes tabs of the Node Settings.

All scan types inherit from Amplitude Adjustment tab of the Node Settings
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Spectral Scan Tab

Enter Start Frequency and Stop Frequency to identify the Node settings - Project |~ N
span of the Spectral Scan to be implemented. [ e e e

Start Frequency [¥]Measure Peaks

RBW (Resolution Bandwidth): It is set by default at 122 o e o e [2
kHz and can be reduced to the lowest level allowed by the e e e Clreson Clspecrt verang
spectrum analyzer. Decreasing the bandwidth will improve - ke ot Rning Coriousy
the amplitude accuracy and increase the sensitivity; D 5

the scan will however take more time to complete. The ¢ ol v .
bandwidth you choose should not be disproportionate to .
the span. The suggested ratio of Span/RBW should be
<10,000 e.g. 10 kHz bandwidth with a 100 MHz span, 100
kHz bandwidth with a 1 GHz span so that the scan can

finish in a reasonable time.

[ spectrum Analyzer in DC Coupled Mode

| et | om

Interleaved Scan: This mode will only work for the Spectral/

Spatial scan. It has no purpose and is not functional for a Spectral Scan. This scan is meant to overcome
the limitations of the probe polarizations. By measuring a DUT twice with a small physical shift between
the two scans this blind spot can be eliminated (please refer to page 59).

ERX Control Level: is not functional for spectral scan but is functional for a Spectral/Spatial scan order to
select the resolution of the spatial scan.

Measure Peaks: It activates the peak marking feature whereby peaks are rescanned at a tighter bandwidth
in order to accurately measure the frequency and then marked as long as the peak’s value is 5 dB above
the average noise floor of the scan. By default the number of peaks is set to 2. The maximum number
peaks that can be measured is 30.

Peak Hold: Also known as Max-Hold this is a very important feature as it allows you to run a Spectral
Scan continually replacing the peak amplitude with each successive higher measurement. This is an
excellent way to find the frequency of an intermittent or random signal.

Spectral Averaging: In the Run Continuously mode, the Spectral Scan is constantly updated with the
average between the new measurement and the average of the previous measurements. It is a very
important feature to help you identify the more persistent noise that could affect pre-compliance.

Replace Data When Running Continuously: If you Scan Continuously @J when this option is checked,
EMxpert software replaces the previous scan data and keeps the last scan data. In order to keep all scan
data, uncheck this option.

Spectrum Analyzer in DC Coupled Mode: When this option is checked, the analyzer goes from
the protected AC mode to the unprotected DC mode. This enables a much lower noise floor in the
low frequency range, usually below 10 MHz, depending on the spectrum analyzer. DC voltage
applied to the spectrum analyzer input can however cause damage to the internal circuitry.

Spectral Scan Probes Tab

Select and activate the probes under the DUT. You can
activate the probes by either a left click on individual cells or
by left clicking and dragging the mouse and choosing Select
Cells; or clicking on Select All to activate all of the probes.
Green indicates the activated probes.

Importing design file or the picture
of the DUT is highly recommended.
Please refer to Overlay Editor
section.

You can deactivate the probes; either left click on already selected cells or by left clicking and dragging
the mouse and choosing Unselect Cells; or by clicking on Select None to deactivate all of the probes.
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When you mouse over the grid, row and column coordinates are displayed.

Using the wheel of the mouse will adjust the transparency of the JPG file to help set the probes.

Node Settings - Project Node Settings - Project

yal Scan Probes | signal Conditioning | Description Spectral Scan ~Speciral Scan Frobes | Spatial Scan | Spatial Scan Probes | signal Conditoning | Description
| Scan Frobes | signal Conditioning | escript pectral Scan " spx patial Scan | spatial Scan Frobes| signal Conditioning | Descrip

spectral scanlf Spectral scan Frobes
A 3 « »
.

a 7 K » v z € a0
ProbesOn 0 i s Probeson 12

Probes Off = 1218 1 Probes Off = 1206
=
=l .
T
a [rm—] e 1
1 Select Cells
| | nselect cells |

Select All

Select None

Tips: Tips:

lo ol to toggle the probe on/of.
3g the mouse to select/unselect multiple cels.

1. Loft click a single callto toggle the probe on/of. 1. Loft click a
2. Left dlick and drag the mouse to select/unselect multple cells. 2. Left dlick a

By limiting the scan area, you reduce the scan time. In the case of Spectral Scan, ensure to at least have
20% to 30% of the probes selected.

Overlay Editor (How to Superimpose Graphical Image of a DUT)

Overlay Editor superimposes the graphical image of the device under test /s _ ~\
(DUT) onto Spectral Scan Probes to guide you in activating the probes. Note:

EMxpert software supports three file formats: JPG, HPGL and Gerber | HPGLZ files can
RS-274x. Design files (HPGL and Gerber RS-274x) are imported at actual size. | Not be directly
Once you import the design file, you can rotate or mirror it, and/or drag it to a | imported into
desired position. JPG needs to be rotated and mirrored outside the EMxpert | EMxpert software.
application to match the actual DUT size and orientation; it can be resized | Please contact

inside the Overlay Editor. EMSCAN for
conversion
All scan types will inherit the overlay imported in this step. To change overlay  instructions. )

for a particular scan, select the scan and click @ or right click on the scan
and select Settings.

To import an overlay file, click Overlay Editor, select design file or JPG and click open.

Node Settings - Project A
Speciral Scan " Spetral Scan Probes | Spatial Scan | Spatial Scan Probes | Signal Conditioning | Description
A F K P [ z aE A 20 . -
. q Probeson 9
Y 4 Input PCB File ‘
Probes Off = 1209 s
< 36EMapertv50-Beta » Taximeter v Search Taximeter
6 6
Select All
11 1
Select None
16 16
21 21
Overlay Editor
B E
A F 3 3 U z AE Al )
Tips:
1. Left click a single cel to toggle the probe on/off. File name: | Taximeter_front
2. Left click and drag the mouse to select/unselect multiple cells.
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Once the file is imported, a window as shown below will open. You need to position the image to match
the actual DUT position on the EMSCAN’s patented scanner. Precise positioning of Gerber or picture is
done with Arrow keys. You can resize the JPG file by left clicking and dragging the bottom right corner of
the image (red/green/blue colored corner). Precise resizing of pictures is also possible with Ctrl+Arrow
keys. To import a new PCB file or to remove the image file on the grid view, right click anywhere on the
grid view and select from the menu. Using the wheel of the mouse will adjust the transparency of the JPG
file to help set the probes.

y & Ovesioy View - ° A y 2 ‘Overlay View - A
A F 3 3 u z ne *o

N "0 o A F K 3 u z e ~

v u z e "0 A v 3 v u z ne
= | ! ] ool | mow

Once you select to import new PCB file, it replaces the previous image on the grid. To match a design file
(HPGL and Gerber RS-274x) to the real DUT as positioned on the EMSCAN’s patented scanner, right
click on the image and select from the menu.

Thumbnail view of the files are listed on the left hand column. Right click on any image to Select to view
it on the grid view or to Delete it from the thumbnail view.

= ﬂ\ = ﬂ\
* *
1 1

How to Import Overlay After a Scan (Spatial or Spectral/Spatial or Handheld Probe Scan)

To add an overlay after a scan, open the scan view by left clicking on any scan.

ﬁect View 1
SO0 ER

[=-*¢ Project ~

ml_* v

y D Scan Date Description
18 2015-07-16, 1..
17 2015-05-07, 1.
16 2015-05-07, 1..

| 2015-05-07, 0...
13 2015-05-07, O..
12 2015-05-07, 0.
32 1 2015-05-07, 0..

N2 0 20150507, 0. EMXpertm
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Then right click on the Spatial Scan window and select Edit Overlay which takes you directly to the
original Edit Overlay setting. You can change the overlay to see if a new Gerber for example is a better
match for the emissions. To import an overlay in the Overlay Editor view follow the steps on page 31.

Note: If there are multiple scans, overlay must be imported for each scan separately.

y 2 Spatial -—- Scan ID: 1

Spatial

Amp (2070103060 dBuV] Freq: 11.000 MHz
Bandw

Resolton Ba
& Run Once

Run Continuously
Stop Scan

Reset Zoom

Previous Zoom

Copy Scan Data
Copy Image

Export Spatial Data
Open Scan Dat:

Confirm Selected Cells for New Scan

A F K 3 z 3

View 30 Grid Interpolation (@) dBuV Overla
P 4 y
() dBm

Spatial Scan Zooming Feature for ERX

The zooming function enables the user to start a new Spatial Scan with a new settings for only the
zoomed in cells. This is very practical to select the area of interest for a high resolution scan without
having to remember the row and column of the area of interest if the user was using the traditional

Settings function.

Zoom in the Spatial Scan view and right click on the Spatial Scan window and select Confirm Selected
Cells for New Scan and click Yes.

y =

Spatial --- Scan ID: 18

(=]

Spatial
Amp [-3160t0 14.80 dBuV] Freq: 11000 WHz
Resalution Bandwidth: 0.100000 iHz  Aftenuator Value: 0.00 48

Scanner Woduie: ISH-8G-V3, 29 x 42
Date: 2015.07-16, 10:43:34

Run Once
Run Continuously

Stop Scan

Reset Zoom

Previous Zoom

Export Spatial Data

Open Scan Data Description
Edit Overlay

Confirm Selected Cells for New Scan
Copy Scan Data

Copy Image

Settings

y &

Ampltude(dBuV) Auto

Spatial Scan node settings window will open for further setting adjustments.

33

[Jview3p [Verid [V]mnterpolation @'ZBW [] overlay
) dm

o Are you going to select the zoomed cells for the new scans ?

Spaial Stan "Spatil Scan Probes | Sl Contitoing | Desuipton]|
N ;o

Tips:

1. 16ft click a single call to toggle the prahe an/off.
2. Left click and drag the mous to select/unselect multple cells.

Probeson 187
Probes Off = 1031

Select All

Select None

Cancal

APPNJ
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Spatial Scan Tab

Enter Center Frequency manually - Node Setings - satil -

patal Scan Probes| Ampitude Adjustment | Descripton |
RBW (Resolution Bandwidth): It is set by default at 122 kHz
andcanbereducedtothelowestlevelallowedbythe spectrum
analyzer. Decreasing the bandwidth will increase the
sensitivity; the scan will however take more time to complete.
Interleaved Scan: It has no purpose and is not functional
for a Spectral Scan. This scan is meant to overcome the
limitations of the probe polarizations. By measuring a DUT
twice with a small physical shift between the two scans this ﬂ e—
blind spot can be eliminated (please refer to page 59).

Center Frequency
55.000 2 Mz

RBW: |120 K -
iz []Peak Hold [ Spatial Averaging

Lo [¥]Replace Data When Running Continuously

ERX Control Level Reference Level

Level1——7.50 mm v 0000 =1 gwv

I ["]Spectrum Analyzer in DC Coupled Mode I

ERX Control Level: Select resolution level from 7.50 mm or
Level 1 to 0.06 mm or Level 8.

Apply ‘

Physical 7.50 mm With Interpolation Effective 0.12 mm No Interpolation

Multiple Sweeps for Spatial Scans: A standard spatial scan, using the gated Sweep mode of the
spectrum analyzer operates by successively sampling the output from each selected cell in the scanner.
If an intermittent signal is being measured then a single sample could easily miss the signal. The Multiple
Sweeps for Spatial Scans option will force the scanner to stay longer at one location and sample multiple
times with the output the maximum value of all the sweeps. The user selects how long each measurement
has to be. The Spatial Scan defaults automatically to the Multiple Sweeps when 16 or less probes have
been selected or when RBW is below 1 kHz; because in both cases such Multiple Sweeps scan is faster
than the Gated Sweep scan.

Scan Data ID: Each spectral scan is indexed automatically and by selecting the ID of a scan you get the
Peak Marker List automatically populated with the marked peaks.

Peak Marker List: This is the list of frequencies that were detected as being possible peaks in the parent
spectral scan. If the frequency was peak marked it will show up in the list with an ‘—X’ after it. If it was a
peak that was not peak marked it will not have the * —X’ after it but it will still show up in this list.

Peak Hold: Also known as Max-Hold this is a very important feature as it allows you to run a Spatial Scan
continually replacing the peak amplitude at each location with each successive higher measurement.
This is an excellent way to find the location of an intermittent signal at a single frequency.

Spatial Averaging: In the Run Continuously mode, the Spatial Scan is constantly updated with the average
between the new measurement and the average of the previous measurements. It is a very important
feature to help you identify the more persistent noise that could affect pre-compliance.

Replace Data When Running Continuously: If you Scan Continuously when this option is checked,
EMxpert software replaces the previous scan data and keeps the last scan data. In order to keep all scan
data, uncheck this option.
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Nodes

Spatial Scan Probes Tab

Select and activate the probes under the DUT. You can activate the probes by either a left click on
individual cells or by left clicking and dragging the mouse and choosing Select Cells; or clicking on Select
All to activate all of the probes. Green indicates the activated probes.

You can deactivate the probes; either left click on already selected cells or by left clicking and dragging
the mouse and choosing Unselect Cells; or by clicking on Select None to deactivate all of the probes.

Note:

Importing design file or the picture of the DUT is highly
recommended. Please refer to Overlay Editor section.

When you mouse over the grid, row and column coordinates are displayed.

Using the wheel of the mouse will adjust the transparency of the JPG file to help set the probes.

r Node Settings - Project

Spectral Scan | Spectral Scan Prn»ﬂl Spatial Scan Probeslswgna\ Conditioning | Description |
F K 3 v z e I

A0
4 4 ProbesOn 0

Node Settings - Project

Specral Scan | Spectral Scan Probes | Spatial Sci Spatial SCanpmbes]Igna\ Conditioning | Description

a F K P u 1z aE Al A0

ProbesOn 187

Probes OFf = 1218 Probes OFf = 1031

Select All

. Select None.

16
Select Cells
Unselect Cells

A F K P v z AE Al A0

Select All

Select None

| Overlay Editor | Overlay Editor |

A F K P u z AE A A0

Tips: Tips:
1. Left dlick a single cell to toggle the probe on/off,

2. Left dlick and drag the mouse to select/unselect multiple cells.

1. Left dlick a single cell to toggle the probe an/off,
2. Left dick and drag the mouse to select/unselect multiple cells.

. 0K Cancel Apply Cancel

It is important to activate all of the probes under the DUT to have a complete view of the emissions on
the DUT at Level 1; once the specific source of emissions needs further analysis at higher resolution only
select the cells underneath the are of interest.

Overlay Editor

Node Settings - Project h
Please refer to pa ge 31 . Spectral Scan | Spectral Scan Probes| Spatial Scan | Spatial Scan Prubel ‘Amplitude Adjustment Wescnptmn]
Amplitude Adjustment Tab
(® Amplification Setting a8
You can use an LNA or attenuator with EMxpert to increase

or decrease the power level of the signals coming from the

scanner and going to the spectrum analyzer. To activate, pre—r——

@on

click on Amplification Setting or Attenuator Setting and then
select the value from the drop down menu or type the value.
The displayed value of the signal will be corrected for the
value of the gain or attenuation.
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Internal Analyzer Pre-Amp: This feature provides extra sensitivity. It is ON by default. Turn this feature

OFF if your spectrum analyzer is not equipped with a Pre-Amp.

Description Tab

You can name the node and add a description.

Node Settings - Project

Spectral Scan | Spectral Scan PrubeEl Spatial Scanl Spatial Scan Probes |* Description

PCB Design 1 - Top Layer

Node Name:

with decoupling capacitor
Node Description:
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Report Generator

Report Generator

The Report Generator Node allows the user to generate standard scan reports by exporting the scans
into Microsoft Office Word for Windows report template.

Report generator needs Microsoft Office Word.

To create a report, add Report Generator node to any node (please refer to page 27). Node settings
window automatically opens. Click on the box next to Project to be able to subsequently select any of the
node data to export by clicking on each node and scan ID. Or simply click on the one scan you wish by
first checking the box on the node and then selecting the the Scan ID you wish to see in the report.

I

1D | Scan Date | Description

Spatial w/o cap
Spatial 11.064 MHz w/ cap
[l s Spectral/Spatial

o Handheld Probe

s Spectral Overlay

Ax Spectral

Compare Spectral

- Blind Spot Reduction

-] “: Compare Spatial

*‘ -

L 0K I Cancel Hpphy

You can select any particular scan and any particular data of that scan to generate the report.

Report Generator | B

1D | Scan Date | Description
9 201406-27, 15:12:27
& Spatial w/o cap EB 20140627, 15:04:19
@ Spatial 11.064 MHz w/ cap o7 201 2?' 151]4:14

. Spectral/Spatial g :

6 20140627, 15:04:09
05 20140627, 15:04:04
O4 20140627, 150359
2014-06-27, 15:03.06

e o

2014-06-27. 15:02:44

[]@ Biind Spet Reduction
-] Compare Spatial

Cancel HApply
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There are four scan types:

Spectral Scan: measures and displays the maximum amplitude vs. frequency of the magnetic field
strength over the scanned area.

Spatial Scan: measures the magnetic field of radiated electromagnetic emissions from the
DUT at a single frequency as a function of position. It can be a single scan or interleaved scan.
Interleaved Scan is meant to overcome the limitations of the probe polarizations. By measuring a
DUT twice with a small physical shift between the two scans this blind spot can be eliminated.

Spectral / Spatial Scan: measures the magnetic field strength of radiated electromagnetic emissions
from an object as a function of both frequency and position on the PCB. It collects a series of Spatial
Scans over the entire frequency range of interest as opposed to a Spatial Scan (which gathers data
at single frequency) or a Spectral Scan (which saves only the composite maximum data set over the
scan area).

Handheld Probe Scan: The ERX allows use of a hand-held probe to achieve finer resolution.
Handheld Probe Scan provides a method to easily collect and display data from sensors other than
the ERX scanner. It is compatible with any sensor that the user wishes to use and that can be
connected to a supported spectrum analyzer. You can carefully synchronize the positioning of the
probe with the manual triggering and create high resolution spatial plots of the DUT.

There are four methods to further analyze the scanned data:

Spectral Overlay: is a qualitative comparison of two frequency spectra. It superimposes one
frequency spectrum over another.

Compare Spectral: is a quantitative comparison between two frequency spectra. It is generated by
subtracting the values of one spectrum from the values of the second spectrum at each frequency.

Interleaved Scan: is meant to overcome the limitations of the probe polarizations. By measuring a
DUT twice with a small physical shift between the two scans blind spots can be eliminated.

Compare Spatial: is a quantitative comparison between two Spatial Scans that is generated by
subtracting the values of the first scan from the values of the second scan cell by cell.

To run a scan:

1.
2.
3.

Place the PCB or other device under test (DUT) on the patented scanner
Select the scan type on EMxpert software

Run the scan

Power up the PCB or DUT and place it on the scanner aligning as closely as possible to the vertical and
horizontal guidelines. Lining up with the squares assists you when importing overlays.
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Spectral Scan measures and displays the maximum amplitude vs. frequency of the magnetic field strength
over the scanned area.

Add Spectral Scan node to Project node (please refer to page 27). Node settings window automatically
opens.

Spectral Scan inherits the setting parameters that were selected in the settings of the Project node
(please refer to page 31). You can override any of the inherited setting parameters by modifying the tabs
in the Spectral Scan settings window. The tabs in the Spectral Scan Settings window are covered in the

following pages.

r Node Settings - Spectral h

S pectral Scan Tab Spectra\ Scan Probes | Amplitude Adjustment | Description |

1. Enter Start Frequency and Stop Frequency to sssomuey Wveasure Peaks
identify the span of the Spectral Scan to be nod O] |2
implemented. = ;'j““e"“: [lrenksoid [ spacral veragig

2. RBW (Resolution Bandwidth): It is set by =
default at 122 kHz and can be reduced to the ol
lowest level allowed by the spectrum analyzer. o Contrl Leve
Decreasing the bandwidth will improve the ol 750 mm » specrum Andlar 1 0€ Cupedede
amplitude accuracy and increase the sensitivity;
the scan will however take more time to
complete. The bandwidth you choose should not
be disproportionate to the span. The suggested
ratio of Span/RBW should be <10,000 e.g. 10 ———
kHz bandwidth with a 100 MHz span, 100 kHz \. =
bandwidth with a 1 GHz span so that the scan can finish in a reasonable time.

3. Measure Peaks: It activates the peak marking feature whereby peaks are rescanned at a tighter
bandwidth in order to accurately measure the frequency and then marked as long as the peak’s value
is 5 dB above the average noise floor of the scan. By default the number of peaks is set to 2. The
maximum number peaks that can be measured is 30.

4. Peak Hold: Also known as Max-Hold this is a very important feature as it allows you to run a Spectral
Scan continually replacing the peak amplitude with each successive higher measurement. This is an
excellent way to find the frequency of an intermittent or random signal.

5. Spectral Averaging: In the Run Continuously mode, the Spectral Scan is constantly updated with the
average between the new measurement and the average of the previous measurements. It is a very
important feature to help you identify the more persistent noise that could affect pre-compliance.

6. Replace Data When Running Continuously: If you Scan Continuously when this option is checked,
EMxpert software replaces the previous scan data and keeps the last scan data. In order to keep all
scan data, uncheck this option.

7. Click Apply

39

xpert



EMxpert Software
Spectral Scan

Spectral Scan Probes Tab

é )

Select and activate the probes under the DUT. You can Note:
activate the probes by either a left click on individual cells or
by left clicking and dragging the mouse and choosing Select
Cells; or clicking on Select All to activate all of the probes.
Green indicates the activated probes.

Importing design file or the picture
of the DUT is highly recommended.
Please refer to Overlay Editor
section.

WV,
You can deactivate the probes; either left click on already
selected cells or by left clicking and dragging the mouse and choosing Unselect Cells; or by clicking on
Select None to deactivate all of the probes.

When you mouse over the grid, row and column coordinates are displayed.

Using the wheel of the mouse will adjust the transparency of the JPG file to help set the probes.

Node Settings - Spectral Node Settings - Spectral “
Spectral Scarll Spectral Scan Probes ng | Description | Spectral Scan " Spectral Scan Probes | Signal Conditioning | Description |
A F K » v z A A0 A F K P v z M A0
4 4 Probes On 0 1 1 Probes On 15
Probes Off = 1218 Probes Off = 1203
6 5 6
Select All Select All
* £ b
1 d 1 H 3 s 1
Select None 11 Select None
16 s 16 - Row: 16, Col S ®
Select Cells Ausbdd &
Unselect Cells
El —— 2 2 2
% % % %

Tips: Tips:
1. Left ciick a single cell to toggle the probe ony/off. 1. Left click a single cell to toggle the probe on/off.

2. Left dlick and drag the mouse to select/unselect multiple cells. 2. Left dlick and drag the mouse to select/unselect multiple cells.

By limiting the scan area, you reduce the scan time. In the case of Spectral Scans, ensure to at least have
20% to 30% of the probes selected.

Node Settings - Spectral h
overlay EditOl' Spectral Scan | Spectral Scan Prubesnescnutmn\
Please refer to page 31. ternal Ampituce Adjstmert
Amplitude Adjustment Tab sy | 1] <
10
. () Attenuator Settin 15 d8 «
You can use an LNA or attenuator with EMxpert to : Z
increase or decrease the power level of the signals o
coming from the scanner and going to the spectrum e
analyzer. To activate, click on Amplification Setting or - J

Attenuator Setting and then select the value from the
drop down menu or type the value. The displayed value of the signal will be corrected for the value of the
gain or attenuation.

Internal Pre-Amp: This feature provides extra sensitivity. It is ON by default. Turn this feature OFF if your
spectrum analyzer is not equipped with a Pre-Amp.

Node Settings - Spectral

Descri ption Tab Speciral Scan | Spectral Scan Probes | Amplitude Adjustmen

Node Name: |Spectra\|

You can name the node and add a description. Click
OK Node Description:
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Spectral Scan

To run the scan once click @ or to run the scan continuously click DJ

i
NN IR ORI
il ottt bl

The progress bar on the lower right of the screen will indicate the
progress of the scan. The system will take a few more seconds
for marking peaks (EMxpert rescans at a smaller span around
the entire major peaks to more accurately identify the peaks and
mark them with a blue circle. This is done to overcome the 1% to
2% of span spectrum analyzer error and to verify the existence of the peaks).

Once the scan is completed, an image of the scan will be displayed. You can mouse over the graph to
see coordinates, frequency and amplitude data.

PCB Design 1 - Top Layer --- Scan ID: 3 = ‘ [=] ‘ &3
Spectral

Amp[-28.1t0-20.3 dBuV] Freq[S0.000 to200.000 MHz]
Resolution Bandwidth: 0.030519 MHz  Attenuator Value: 0.00 4B
Scanner Module: ISM-8G-V8, 29 x 42
Date: 2016-05-24, 13:15:44

-18.0 \
198 - : = ;
. " Row:13 ColG Amp:-20.72 Freq:91.780
I

217 o R T

} B AT T Tt r_l_‘"'_n

253 AN
T

Ampltude(dBuv) Auto

1 1 171 ,‘
272 il i : B L

-2,

0 :
s0.00 20.00 110.00 140.00 170.00 200.00
Frequency(iHz) Auto

[v]erid  [v]Show Peaks ‘:é'ga“v []Log Scale
(_)dBm

T
When running the scan continuously @ if Replace Data When Running Continuously in the Spectral
Scan settings is selected (page 40), the EMxpert software replaces the previous scan data and keeps the
last scan data. You will only see the last scan data and display the spectral graph of this data.

D | Scan Date | Descriptio
1 2013-12-04 09:22:53

In order to keep all scan data when running the scan continuously @ uncheck Replace Data When
Running Continuously in the Spectral Scan settings (page 40). You can display spectral graphs of all the
scan data. Simply click on the scan and the graph will immediately update.

@ A Spectral --- Scan ID: 4 o (=] 331
o Spectral
= Amp[-3.2 10 206 dBuV] Freq[10.000 to80.000 WMHz]
= | = e Resolution Bandwidth: 0.100 MHz  Aftenuator Value: 0.00 dB
o | Scanner Module: ISM-8G-V3, 20 x 42
4 2014-06-26, 14:11:.. Date: 2014-06-26, 14:11:07
3 2014-06-26, 14:08....
I 2 2014-06-26, 14:05:...
1 2014-06-25, 11:33....
o
5
=1
i
2
k]
2
=
£
10.00 24.00 38.00 52.00 66.00 20.00
k Frequency(MHz) Auto
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Spatial Scan

A Spatial Scan measures the magnetic field of radiated electromagnetic emissions from the DUT at a
single frequency as a function of position.

Add Spatial Scan node to Project node (please refer to page 27). Node settings window automatically
opens. Spatial Scan inherits the setting parameters that were selected in the settings of the Project node
(please refer to page 35). You can override any of the inherited setting parameters by modifying the tabs
in the Spatial Scan settings window. The tabs in the Spatial Scan Settings window are covered in the
following pages.

Node Settings - Spatial

patial Scan Probes | Amplitude Adjustment | Description |

Scan Data ID:

Peak Marker List

RBW: | 120 KHz
[ Peak Hold [ spatial Averaging

[Hnterleaved scan Replace Data When Running Continuously

ERX Control Level Reference Level

Level 1-—7.50mm v 50.000 2 dBuv

[¥] Multiple Sweeps For Spatial Scan

I [] Spectrum Analyzer in DC Coupled Mode: I

Spatial Scan Tab
1. Enter Center Frequency manually.

2. RBW (Resolution Bandwidth): It is set by default at 122 kHz and can be reduced to the lowest level
allowed by the spectrum analyzer. Decreasing the bandwidth will increase the sensitivity; the scan
will however take more time to complete. Interleaved Scan: This scan is meant to overcome the
limitations of the probe polarizations. By measuring a DUT twice with a small physical shift between
the two scans, blind spots can be eliminated (please refer to page 59).

3. ERX Control Level: Select resolution level from 7.50 mm or Level 1 to 0.06 mm or Level 8. It is only
available on the ERX and ERX+.

!

B
Physical 7.50 mm With Interpolation Effective 0.12 mm No Interpolation

4. Multiple Sweeps for Spatial Scans: A standard spatial scan, using the gated Sweep mode of the

spectrum analyzer operates by successively sampling the output from each selected cell in the

scanner. If an intermittent signal is being measured then a single sample could easily miss the signal.

The Multiple Sweeps for Spatial Scans option will force the scanner to stay longer at one location and

sample multiple times with the output the maximum value of all the sweeps. The user selects how

long each measurement has to be. The Spatial Scan defaults automatically to the Multiple Sweeps

when 16 or less probes have been selected or when RBW is below 1 kHz; because in both cases
such Multiple Sweeps scan is faster than the Gated Sweep scan.
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10.

1.

Scan Data ID: Each spectral scan is indexed automatically and by selecting the ID of a scan you get
the Peak Marker List automatically populated with the marked peaks.

Peak Marker List: This is the list of frequencies that were detected as being possible peaks in the
parent spectral scan. If the frequency was peak marked it will show up in the list with an ‘—X’ after it. If
it was a peak that was not peak marked it will not have the * =X’ after it but it will still show up in this list.

Peak Hold: Also known as Max-Hold this is a very important feature as it allows you to run a Spatial Scan
continually replacing the peak amplitude at each location with each successive higher measurement.
This is an excellent way to find the location of an intermittent signal at a single frequency.

Spatial Averaging: In the Run Continuously mode, the Spatial Scan is constantly updated with the
average between the new measurement and the average of the previous measurements. It is a very
important feature to help you identify the more persistent noise that could affect pre-compliance.

Replace Data When Running Continuously: If you Scan Continuously Ll:_:] when this option is checked,
EMxpert software replaces the previous scan data and keeps the last scan data. In order to keep all
scan data, uncheck this option.

Spectrum Analyzer in DC Coupled Mode: When this option is checked, the analyzer goes
from the protected AC mode to the unprotected DC mode. This enables a much lower
noise floor in the low frequency range, usually below 10 MHz, depending on the spectrum
analyzer. DC voltage applied to the spectrum analyzer input can however cause damage to
the internal circuitry.

Click Apply

Spatial Scan Probes Tab

Select and activate all of the probes under the DUT. You can activate the probes
by either left click on individual cells or left click and drag the mouse and choose | |mporting design
Select Cells or click Select All to activate all of the probes. Green indicates the | fjle or the picture of

activated probes. the DUT is highly

You can deactivate the probes either left click on already selected cells or left
click and drag the mouse and choose Unselect Cells or click Select None to
deactivate all of the probes.

recommended.
Please refer to
Overlay Editor
section.

When you mouse over the grid, row and column coordinates are displayed.

Using the wheel of the mouse will adjust the transparency of the JPG file to help set the probes.
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’ Node Settings - Spatial q r Node Settings - Spatial A
Spatial Scarf| Spatial Scan Probes *mg\ Descrption | Spatial al Conditioning | Description |
P u z Ae A A0 A
Probes o on
Probes Off 18 bes Off
ect All elect Al
I Select
H e
. " 6 ol 0w 16, Cot S ‘*
i Select Cells g i
Unselect Cells
21 {21 2 2
f [— =
A F K P Uz A A A A F K P Uz A A A
Tips: Tips:
1. Left click a single cellto toggle the probe on/off. 1. Left click a single cellto toggle the probe on/off.
d drag the mouse to select/unselect multple calls. drag the mouse to sslect/unsslect multiple cals.
‘ ok Cancel I Apply J \ oK Cancel Apply ‘
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Spatial Scan

It is important to activate all of the probes under the DUT to have a complete view of the emissions on
the DUT at Level 1; once the specific source of emissions needs further analysis at higher resolution only
select the cells underneath the are of interest.

Overlay Editor
Please refer to page 31.
Amplitude Adjustment Tab

You can use an LNA or attenuator with EMxpert to increase or decrease the power level of the signals
coming from the scanner and going to the spectrum analyzer. To activate, click on Amplification Setting or
Attenuator Setting and then select the value from the drop down menu or type the value. The displayed
value of the signal will be corrected for the value of the gain or attenuation.

Node Settings - Spatial
Spatial Scan | Spatial Scan Probesl| Amplitude Adjustment negcnpnun\

External Amplitude Adjustment

(®) Amplification Setting

() Attenuator Setting

Analyzer Internal Pre-Amp

Internal Pre-Amp: This feature provides extra sensitivity. It is ON by default. Turn this feature OFF if your
spectrum analyzer is not equipped with a Pre-Amp.

Description Tab

You can name the node and add a description.

Node Settings - Spatial
Spatial Scan | Spatial Scan Probes | Amplitude Adj en' Description I

Node Name: | Spatial]

Node Description:
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Spatial Scan

To run the scan once click or to run the scan continuously.

Once the scan is completed, an image of the scan will be displayed.
You can mouse over the graph to see coordinates, frequency
and amplitude data. By sliding the Set Color Threshold, you can
increase or decrease the contrast to more clearly identify current

loops and peak locations.

If you choose Scan Continuously the screen will refresh as fast
as possible. You can click the red stop sign in the icon bar or select
Stop from the Controller Menu to stop the scan. You must stop one
scan before you run any successive scans.

Amp [-24.90 to 15.40 dBuV]

Resolution Bandwidth: 0.100 MHz

Freg; 11.064 MHz
Aftenuator Value: 0.0 dB.

Scanner Module: ISM-8G-V8, 29% 42

Date: 2014-06-25,

10557:36

(’ll-\-!

oo | [~ T

Ampltude(dBUV) Aute

View Options & | [~ View3 [V Gid ¥ Interpola
phior pol

 deuv

tion [V Overlay
 dBm

\.L

r I -
: »
| ] %
a s
? N ' ID I Scan Date DescriEtiol
o] 2013-12-04 10801 [ |
B 1"
<] =~
= «
“
-
16
e - K W oN oo p
B 2014-06-27, 0953, Ampitude(dBLY) Auto| e =
T\rm{om 4| Tvewsd oeid W interpoator
L Infomation View

If Replace Data When Running Continuously in the Spatial Scan settings is selected (page 43), the
EMxpert software replaces the previous scan data and keeps the last scan data. You will only see the last
scan data and display the spectral graph of this data.

In order to keep all scan data, uncheck Replace Data When Running Continuously in the Spatial Scan
settings. You can display spatial graphs of all the scan data. Simply click on the scan and the graph will

immediately update.

Project - 1.emx* x|
Project View o "
[ Spatial 11.064 MHz w/ cap --- Scan ID: 20 [==]=]
> J»] =] £ :
- - Spatial
| |28 Project Amp [-27.00to 14.10 dBuV] Freq: 11.064 MHz
m El-Ax PCE Design 1- Top Layer Resolution B: : 0.100 MHz Walue: 0.00 dB
= Y Spatial 11.064 MHz w/ cap Scanner Module: ISM-L4G-Xi-M5, 29 x 42
M Date: 2014-06-27, 09:53:45
m
B
| | = L
20 2014-06-27, 09:53:... Amplitude(dBul) Auto
19 2014-06-27, 09:53:... e
18 2014-06-27, 09:5%.. " Vew®d W aid ¥ interpoation W Overlay .
O At 2014-06-27, 0%:53:... =
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A Spectral/Spatial Scan measures the magnetic field strength of radiated electromagnetic emissions from
an object as a function of both frequency and position on the PCB.

The Spectral/Spatial Scan collects a series of Spatial Scans over the entire frequency range of interest
as opposed to a Spatial Scan (which gathers data at single frequency) or a Spectral Scan (which saves
only the composite maximum data set over the scan area).

Using the viewers included in Spectral/Spatial nodes, you can:
* view spectral data on a cell or group of cells
* view spatial data at a single frequency or several different frequencies

* link together data from the two views i.e., any cell or collection of cells in a spatial view can be
selected and the composite spectral can be displayed

Previously we used a Spectral Scan to detect the frequencies of interest then individual Spatial Scans
to gather data about each frequency of interest. In a sweep that takes no longer than a Spectral Scan,
a Spectral/Spatial Scan collects all of the frequency, amplitude and location data at the same time. This
results in a large data base of information that can be manipulated. It however can only run once; it is not
possible to run continuously.

Add Spectral/Spatial Scan node to Project node (please refer to page 27). Node settings window
automatically opens.

Spectral/Spatial Scan inherits the setting parameters that were selected in the settings of the Project
node (please refer to page 31). You can override any of the inherited setting parameters by modifying the
tabs in the Spectral/Spatial Scan settings window.

Node Settings - Spectral/Spatial h
can [Epectral/Spatial Scan Probes | Amplitude Adjustment | Description |
[ IMeasure Peaks
Maximum Number Of Peaks: | 2
to
[ Peak Hold [ Spectral Averaging
ReW
120 K
Refere
[ Jinterleaved 50.00 d
ERX Control Level
11— 7.50mm v [] spectrum Analyzer in DC Coupled Mode
\ i |

The tabs in the Spectral/Spatial Scan Settings window are covered in the following pages.
Spectral Scan Tab
1. Enter Start Frequency and Stop Frequency to identify the span of the Spectral Scan to be implemented.

2. RBW (Resolution Bandwidth): It is set by default at 122 kHz and can be reduced to the lowest level
allowed by the spectrum analyzer. Decreasing the bandwidth will improve the amplitude accuracy
and increase the sensitivity; the scan will however take more time to complete. The bandwidth you
choose should not be disproportionate to the span. The suggested ratio of Span/RBW should be
<10,000 e.g. 10 kHz bandwidth with a 100 MHz span, 100 kHz bandwidth with a 1 GHz span so that
the scan can finish in a reasonable time.
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7.
8.
9.

Interleaved Scan: This scan is meant to overcome the limitations of the probe polarizations. By
measuring a DUT twice with a small physical shift between the two scans, blind spots can be eliminated
(please refer to page 59).

ERX Control Level: Select resolution level from 7.50 mm or Level 1 to 0.06 mm or Level 8 for the
spatial scan. } 2 ‘ i Y

Physical 7.50 mm With Interpolation Effective 0.12‘mm No Ihterpolation
Multiple Sweeps for Spatial Scans: Multiple Sweeps for Spatial Scans: A standard spatial scan, using
the gated Sweep mode of the spectrum analyzer operates by successively sampling the output from
each selected cell in the scanner. If an intermittent signal is being measured then a single sample
could easily miss the signal. The Multiple Sweeps for Spatial Scans option will force the scanner
to stay longer at one location and sample multiple times with the output the maximum value of all
the sweeps. The user selects how long each measurement has to be. The Spatial Scan defaults
automatically to the Multiple Sweeps when 16 or less probes have been selected or when RBW is
below 1 kHz; because in both case such Multiple Sweeps scan is faster than the Gated Sweep scan.

Measure Peaks: . It activates the peak marking
feature whereby peaks are re-scanned at a tighter bandwidth in order to accurately measure
the frequency and then marked as long as the peak’s value is 5 dB above the average noise
floor of the scan. By default the number of peaks is set to 2. The maximum number peaks
that can be measured is 30.

Peak Hold: This feature is not active for Spectral/Spatial Scan.
Spectral Averaging: This feature is not active for Spectral/Spatial Scan.

Click Apply

Spectral/Spatial Scan Probes Tab

Select and activate the probes under the DUT. You can activate the probes by

either a left click on individual cells or by left clicking and dragging the mouse and
choosing Select Cells; or clicking on Select All to activate all of the probes. Green
indicates the activated probes.

Importing design
file or the picture of
the DUT is highly

You can deactivate the probes; either left click on already selected cells or by left | recommended.
clicking and dragging the mouse and choosing Unselect Cells; or by clicking on | Please refer to
Select None to deactivate all of the probes. Overlay Editor

section.

When you mouse over the grid, row and column coordinates are displayed.

Using the wheel of the mouse will adjust the transparency of the JPG file to help set the probes.
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It is important to activate all of the probes under the DUT to have a complete view of the emissions from

the DUT.
Node Settings - Spectral/Spatial “
OV e rl ay E d |t or Spectral Scan| Specral/Spatl Sco Probes [ Ampituce Aggstment Jpescrpon|

External Amplitude Adjustment

Please refer to page 31.

(®) Amplification Setting

Amplitude Adjustment Tab

You can use an LNA or attenuator with EMxpert to increase
or decrease the power level of the signals coming from the
scanner and going to the spectrum analyzer. To activate, click
on Amplification Setting or Attenuator Setting and then select the
value from the drop down menu or type the value. The displayed
value of the signal will be corrected for the value of the gain or
attenuation.

Internal Pre-Amp: This feature provides extra sensitivity. It is ON by default. Turn this feature OFF if your
spectrum analyzer is not equipped with a Pre-Amp.

Description Tab Y & Node Sellings - Specual/Spatial A
Speciral Scan | Speciral/Spatial Scan Probes| »’-mphtudei\d}us\merﬂl Description I

You can name the node and add a description. tetine: Sl

Click OK.

To run the scan click @ Once the scan is completed, a spectral view and a spatial view will be displayed.
By default view tabs are set to full composite spectral and spatial views for the entire selected frequency.

Fm‘«‘ b.emx x|
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OO0 @E Spectral Spatial

(5 Proes ] anpit 2 GBuV] Frea10.000 1030.000 2] ETTED O o CFEn R (T (i
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W r Module: ISH-8G-VE, 28x 42 Wi ogi oy &
© Spatialw/o cap Dt 2014.06-27, 10:32:59 Dt 2014.06-27, 10:3259

I & Spatial 1106 M car |
¥ Speciral/Spatial| Full Composte Vien | FulfUser Compeste View | User Composte View || Full Compose View | User Composte View
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+
|
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-
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¢ L - 2
D [ scnbete
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< > © dom  dm

Full Composite Spectral View

Composite Spectral looks like a normal Spectral Scan; it however is gateway to the archived spatial
data for each frequency. You can select single or multiple frequencies on the Composite Spectral view
to analyze the location of them on the board. Select Full Composite View under spectral graph and User
Composite View under spatial view.

Single Frequency Marker

Single Frequency Marker is selected by default. Click on the frequency of interest on spectral graph. A
red cross will indicate the selection. Spatial graph will update to display the emissions on the board at
the selected frequency. Selected frequency will be displayed under Freq List (Frequency List) next to the
spatial graph.
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Multi Frequency Marker
Right click on the spectral graph and select Multi Frequency Marker.
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Copy Image
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Select multiple frequencies of interest on spectral graph. A red cross will indicate the selection. Spatial
graph will update to display the emissions on the board at the selected frequencies. Selected frequencies
will be displayed under Freq List (Frequency List) next to the spatial graph. The amplitude and frequency
displayed for each cell will be the maximum amplitude for that cell across the selected frequencies.
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To clear frequency markers, right click on the spectral graph and select Clear Selected Frequency Marker.

Delta Marker

It displays the amplitude and frequency difference between the current mouse position and the delta
marker position in the frequency spectrum viewed.

1. Select either Full Composite View or User Composite View on spectral graph
2. Right click on the spectral view

3. Select Delta Marker Select

can 1D: 1
A Comnt VLot .n]

—
—
= e § 8 8 ¢ ¥ f g

oo 2] [iGd [(hourenks @@ [JuogSole (V] Frsueny ke

4. Move the mouse to the desired position to measure the delta. In the example below, delta marker
is set at 11.100 MHz and the mouse is moved over to 33.200 MHz. Both are displayed above the

spectral graph.

5. To clear delta markers, right click on the spectral graph and select Clear Selected Delta Marker
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Spectral/Spatial Scan

m” ral/opatial - Scan 10:

A Coment Vo ._rmw.]

0 Ao

Full Composite Spatial View

Composite Spatial looks like a normal Spatial Scan; it however is a gateway to the archived spectral data
for each frequency. You can select single or multiple cells on the Composite Spatial view to analyze their
amplitudes and frequencies. Select Full Composite View under spatial graph and User Composite View

under spectral view.

Single Frequency Marker

Single Frequency Marker is selected by default. Click on the cell of interest on spatial graph. A cross will
indicate the selection. Spectral graph of the selected cell will be displayed in green on the spectral graph.

T i,

Tl Camposte Vi

PR A

\‘W I ‘H ‘3‘ [l

700

20 w  ew
Frequencyuina) Ao

000 BTy
Ewmn ] [IGrid  [¥]show Peaks ’@ B [JiogScale v Show Frequency Marker

(ewowiors =) [View3d [lcrid  lmterpoation @W loveriay

Multi Frequency Marker

Right click on the spatial graph and select Multi-Cells Select.
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Select multiple cells of interest on spatial graph. A cross will indicate the selection. Full/lUser Composite
View tab overlays spectral graph of user selected cells on to the full spectral graph. Spectral graph of the
selected cell will be displayed in green on the spectral graph.
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User Composite View tab displays the spectral graph of user selected cells.
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To clear frequency markers, right click on the spatial graph and select Clear Selected Frequency Marker.
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The handheld probe is meant to provide the user with a method to easily collect and display data from
sensors other than the EMxpert probes. EMxpert is compatible with any sensor that the user wishes to
use once connected to the RF IN port.

Note that the function and operation of the Handheld Probe Scan is very similar to the Spectral/Spatial
Scan. We will ask the user to refer to this section for many of the advanced features of the node and only
deal with the data collection and differences in this section.

Add Handheld Probe Scan node to Project node (please refer to page 27). Node settings window
automatically opens.

Handheld Probe Scan inherits the setting parameters that were selected in the settings of the Project
node (please refer to page 31). You can override any of the inherited setting parameters by modifying the
tabs in the Handheld Probe Scan settings window. The tabs in the Handheld Scan Settings window are
covered in the following pages. - P =\

S pectral Scan Tab Hanuhem Probe Scan Probes | Amplitude Adjustment | Description |

Start Frequency Measure Peaks

1. Enter Start Frequency and Stop Frequency to wod |2 e
identify the span of the Spectral Scan to be s Freerey
implemented. i

Maximum Number Of Peaks: | 2
[]Peak Hold []5pectral Averaging

RBW
120 KHz ~

2. RBW (Resolution Bandwidth): It is set by default i T

at 122 kHz and can be reduced to the lowest level Rp— ’

allowed by the spectrum analyzer. Decreasing the S e s
bandwidth will improve the amplitude accuracy and
increase the sensitivity; the scan will however take
more time to complete. The bandwidth you choose
should not be disproportionate to the span. The
suggested ratio of Span/RBW should be <10,000
e.g. 10 kHz bandwidth with a 100 MHz span, 100
kHz bandwidth with a 1 GHz span so that the scan can finish in a reasonable time.

L e

3. ERX Control Level: is not functional for spectral scan but is functional for a Spectral/Spatial scan
order to select the resolution of the spatial scan.

Measure Peaks: This feature is not functional for a Handheld Probe Scan.
Peak Hold: This feature is not functional for a Handheld Probe Scan.

Spectral Averaging: This feature is not functional for a Handheld Probe Scan.

N O O A

Spectrum Analyzer in DC Coupled Mode: When this option is checked, the analyzer goes
from the protected AC mode to the unprotected DC mode. This enables a much lower
noise floor in the low frequency range, usually below 10 MHz, depending on the spectrum
analyzer. DC voltage applied to the spectrum analyzer input can however cause damage to
the internal circuitry.

8. Click Apply

>3 xpert



EMxpert Software
Handheld Probe Scan

Handheld Probe Scan Probes Tab

Select and activate the scan area that you want to manually measure. Note
that you are not selecting probes on the EMxpert but rather an array of
measurements that you will do with the handheld probe. The EMxpert software
will organize the data into an equivalent array for display but this will only be
as accurate as the positioning of the probe. The number of active probes is the
number of manual probe measurements that you are required to complete. You
can activate the probes by either left click on individual cells or left click and
drag the mouse and choose Select Cells or click Select All to activate all of the

( R
Note:

Importing design
file or the picture of
the DUT is highly
recommended.
Please refer to
Overlay Editor
section.

probes. Green indicates the activated probes.

L v,

Note:

The Handheld Probe Scan node is not using the patented scanne
measure. You do not need to position the DUT on the scanner.

rto

You can deactivate the probes either left click on already selected cells or left cli
and choose Unselect Cells or click Select None to deactivate all of the probes.

Using the wheel of the mouse will adjust the transparency of the JPG file to help

ck and drag the mouse

set the probes.

- Handheld Probe A

Probeson 15

Probes Off = 1203

Select All

Select None

2
| Overlay Editor

Node Settings - Handheld Probe Node Settings
| Description | Spectral Scan Handheld Probe Scan Probes | Signal Conditioning | Description |
z )
| . Probeson 0
Probes OFf = 1218
6
Select Al
Select None
Select Cells
i Unselect Cells 2
I Overlay Editor I
=
~ A A A0

2
AF kP vz ) TR
Tips: Tipss

1. Left click a sngle cellto toge the probe on/off. 1. Left lick a single celto toggle the probe on/off.

2. Left diick and drag the mouse to select/unselect multiple cells. 2. Left dlick and drag the mouse to select/unselect muliple cells.

oK Apply

Note:

The handheld scan node will organize the measurements into the correct physical
layout if the handheld probe's position is correct for each manual trigger. Please

refer to page 56.

Overlay Editor
Please refer to page 31.
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Amplitude Adjustment Tab

You can use an LNA or attenuator with EMxpert to increase or decrease the power level of the signals
coming from the scanner and going to the spectrum analyzer. To activate, click on Ampilification Setting or
Attenuator Setting and then select the value from the drop down menu or type the value. The displayed
value of the signal will be corrected for the value of the gain or attenuation.

Node Settings - Handheld Probe
Spectral Scan | Handheld Frobe Scan Frobed] Amplitude Adjustment Descnpuun|

External Amplitude Adjustment

(® Amplification Setting [v] e

() Attenuator Setting 15 ds

Analyzer Internal Pre-Amp
@on Qoff

Internal Pre-Amp: This feature provides extra sensitivity. It is ON by default. Turn this feature OFF if your
spectrum analyzer is not equipped with a Pre-Amp.

Description Tab

You can name the node and add a description. Click OK.

Node Settings - Handheld Probe

Spectral Scanl Handheld Probe Scan Prubesl Amplitude Adjustmen|

Nade Name: |Handhe\d Probe]

Node Description:
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To run the scan close the settings and run once . Immediately upon
running the scan you see a message describing where you need to position the handheld probe.

Once the probe is in place, press the space bar or click OK and wait for the spatial display to update.

Al E=H. ¢

Hand Held Probing

“You are going to hand probe: |
Row =14, Col =19 ;

Ampltude(dBuY) Auto

Continue with re-placement of probe and triggering until all locations selected have been triggered. You
can also make use of a simple grid to help place the probe.

Note:

The spacing of the measurement points does not need to be 7.5 mm. The grid
can have whatever step size you wish e.g. 5 mm, 1 mm, 0.5 mm.

In the example below, 100 cells are selected. Position the handheld probe corresponding to A1 on the
DUT. Click run once and then click OK or space bar. Once the scan is completed, move the handheld

probe to position B1. Click and then click OK or space bar. Repeat these steps until the first row is
done. Return the handheld probe to A2 and then click OK or space bar. Repeat these steps until all the
cells are done.

' |A1]A2 A3 A4
*|B1/B2 B3 B4

Review that data: The spatial measurements of the handheld probe are arranged as selected in the
Spatial Scan area. At this point the results can be treated exactly like a regular Spectral/Spatial scan with
all of the post analysis that implies.
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Spectral Overlay

A Spectral Overlay is a qualitative comparison of two frequency spectra. It displays two data sets
superimposed on each other, which allows you to visually inspect data for differences, i.e. presenting a
qualitative view.

The Spectral Overlay node allows you to observe and compare two Spectral Scans with the same resolution
bandwidth within their common overlapping range eventhough they may have different frequency ranges
e.g.: Spectral 1: 10 MHz - 80 MHz and Spectral 2: 30 MHz - 120 MHz.

Add Spectral Overlay node to Project node (please refer to page 27). Node settings window automatically

opens. :
- :

Node Name ISpedlal Oveday|

Node Description:

v

L oK Cancel Apply

After you click OK, Spectral Overlay window opens. Go to the Spectral View. Select the data from the
datalist that you want to overlay and click & drag & drop it on to Test View. Repeat these steps for the
second data and drop it on to Reference View. Click Overlay View tab and mouse over the graph.

< N\
\ = Project - 1b.emx * x | ‘
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[#] @ D Scan Date Description
-~ Drag and drop, or copy/paste the|
- Descriptio < B LA
x 7 2014-06-27, 14:59...
= 53}3,325’ 14-5‘3:“‘ Drag and drop, or copy/paste the| L] 2014-06-27, 14:50:
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Spectral Comparison

A Spectral Comparison is a quantitative comparison between two frequency spectra. It is generated by
subtracting the values of one spectrum (Test View) from the values of the second spectrum (Reference
View) at each frequency. The Compare Spectral node allows you to observe and compare two Spectral
Scans with the same resolution bandwidth within their common overlapping range eventhough they may
have different frequency ranges e.g.: Spectral 1: 10 MHz - 80 MHz and Spectral 2: 30 MHz - 120 MHz.

A common use for this is to compare the spectral of a production device with the prototype device. This
is especially important for conformance testing, where a prototype has received EMC approval and you
want to compare production units to it. You would link the prototype
spectrum to the reference node and compare the spectra from U= T
various production units against it by linking them to the test node. = <-

Node Name: - [Compare Spectrall

Add Spectral Comparison node to Project node (please refer to ot D
page 27). Node settings window automatically opens. After you
click OK, Spectral Comparison window opens. Go to the Spectral
View. Select the data from the datalist that you want to subtract

from and click & drag & drop it on to Test View. Repeat these
steps for the second data and drop it on to Reference View. Click *
Compare Spectral View tab and mouse over the graph to analyze \_ o | o |t

the difference.

'4 " Project- 1b.emx l ! 7" Project - 1hemx %
Project View a2
v Compare Spef Project View < i
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Interleaved Scan

The Interleaved Scan node is meant to overcome the limitations of the
probe polarizations and remove blind sports. Each of the 1218 probes
on the EMxpert scanner is created by using the vias and traces in a PCB
to form a loop. This small loop does not respond well to magnetic fields
parallel to it, essentially creating a blind spot.

The response of a single probe to magnetic fields in a given orientation
is shown in the right image.

é N

\:\ Flat Loop Response Angle
[ Loop Blind Spot Angle

o
276% )
k 180° J

It was chosen to orient this blind spot at 45° and further to rotate every other row by 90° so that consecutive
rows do not have the same blind spots. Because of this arrangement the blind spot can be eliminated by
measuring a DUT twice with the scanner moving up one row automatically for the second scan.

This setup is to provide a cumulative sensitivity as shown in the figure below.

This is a small 5x5 array taken from the larger 29x42 scanner.

The effect of this different sensitivity on scan results sometimes shows up
when a device is rotated. If the device has only H-field components, the
scan results will be as shown in the top right of the graph on the right. If
this device is rotated 90° then results are as expected and as shown in
the bottom right.

However if the device has H-field components then every other row will
have very low reception sensitivity. The scan results are shown below in
the top right. Now if this device is rotated 90° then dead spots will switch
to the alternate row. Although the high level results are as expected, the
presence of these low values distracts the eye. Furthermore, since the
dead spots do not rotate, they may give the impression that the scan
results are completely different.
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In certain situations the presence of dead spots can create misleading results. An example of this is
shown below. The image on the left shows a diagonal trace with one standard scan. The image on the
right shows the same trace after two interleaved scans.

EMxpert ERX
1. Interleaved Scan:

a. Right click on the project node and select Add Node and then Spatial Scan node and check
Interleaved Scan box

‘Spatial Scan | Spatial Scan Probes | Signal Condi
Scan Data :
( . 1 Center Frequency T
Project-1 x 55000 (2] e
o Peak Marker List
Project View a v/
id Ld LJ ‘ E | E ':::_’mh = [reakHold [spatial Averaging
E . 8 | _ [VIReplace Data When Running Continuously
o Dlimerioved scon | <
I Addhode | Modue
m . ERX Control Level
Settings Spectral/Spatial e
! Spectral/Spatial Scripting Sweeps per Cel:
1
m Spectral
Spectral Overlay
E pect ompar:
L_. LiopA Llgld Deabe

b. Place the DUT on the scanner at the desired position. This position should align with the Gerber
file overlay. Run the scan.

d )

Qo < e e | ] N P

<@g m e @D
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Spatial Comparison

Spatial Comparison is a quantitative comparison between two Spatial Scans that is generated by
subtracting the values of the first scan (Test View) from the values of the second scan (Reference View)
cell by cell. The Spatial Comparison node allows you to see the difference between two Spatial Scans
at the same frequency.

You can use this feature to for example, find the failure point position in a production circuit board after a
spectral difference has pinpointed a frequency that is significantly different between the two PCBs. This
is useful for repairing faulty boards or pinpointing manufacturing process problems

Two Spatial Scans that will compared must have overlapping cells. Add Spatial Comparison node to
Project node (please refer to page 27). Node settings window automatically opens. After you click OK,
Compare Spatial window opens.

e Settings - Compare Spatial

Description

Node Name: [Compare Spatial

Node Descrption

k ok Cancel Poply

Select the data from the datalist of the Spatial Scan that you want to subtract from and click & drag &
drop it on to Test View. Repeat these steps for the second data and drop it on to Reference View. Click
Compare Spectral View tab and mouse over the graph to analyze the difference.

4 Project- fbemx* x - 4 " Project- themx* x
Project View n I

C Project View a
oo @ * Compare oooA S Compare S|
i -4 Spectra A El-Ax Spectral ~
= B seeticl wio cop [l e 4 patial w8 cap
UL = ]
& & ;:)chraal,‘faﬁpat‘i MMz w/ cap ol IR B spatial 11.064 MHz w/ cap

A b ectral atia
= Handheld Probe Test View JReference View | Comparison View . o H:”dhEIdF;"ObE I I
m N—— p (] 3 Test View | Reference View JComparison View
- o Sp : y * L Spectral Overlay
% Ju Spectral ] L. Ax Spectral
v -¥X Compare Spectral — L C:mpare Spectral
= -G Blind Spot Reduction w -G Blind Spot Reduction
] % Compare Spatial ' @ L%, Compare Spatial l
n v
i D Scan Date Descri -
() % 2014-06-25, 11:13:... = -
1 2014-06-25, 10:58:..
B Drag and drop, or DDDWDE‘SIE) =) Drag and drop, or copy/paste t
\
———. T= e

Spatial Comparison
Comparison Ampitude{-16.70 to 25.60 dBuV]

Test View | Reference View I Comparison View I

Ampltude(dBUV) Auto

Cren® Fon ot oy ’
"
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Scanning a PCB

Place the PCB on the scanner aligning it as closely as possible to the vertical and horizontal guidelines.
Lining it up squarely assists you when importing overlays or images (JPG).

When analyzing the emissions produced by a printed circuit board or device (DUT), verify that signals
are actually being emitted from the DUT and are not ambient background signals being retransmitted by
the DUT:

1. Run a Spectral Scan over the frequency range of interest with the unpowered PCB on scanner.
This is to verify if the DUT is acting like an antenna or signal conduit for non-local sources.
2. Power on the PCB and go through step 1

3. Compare the powered and unpowered scans taken with the DUT in the same position and with
identical scanning parameters.

To determine the significant emission areas on the DUT at the frequencies of interest:
4. Run Spatial Scans at the relevant frequencies found in Step 3.
If the peaks have not been measured accurately:

5. Run narrow Spectral Scans so that the frequency error of the spectrum analyzer is less than the
bandwidth used for the Spatial Scan; e.g., for a spectrum analyzer with a frequency error of 1% of
a scan, a Spectral Scan with a span of less than 10 MHz should be used for a Spatial Scan using a
bandwidth of 100 kHz.

6. When measuring emissions above 6 GHz there is the possibility that surface waves on the scanner
will degrade the rated isolation. To combat this effect a small surface wave absorber must be placed
on the edge of the scanner. This absorber is provided by EMSCAN with any 8 GHz EMxpert system.
If you are missing your absorber please contact EMSCAN.

/l"'"llll“l“ll““

e — = —————————
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Scanning a System Level Device

1. Choosing which scan to use. Is the device expected to have continuous emissions or intermittent
activity? All devices have software based activity and EMxpert’s ability to capture time based feature
can be very helpful.

a.

b.

If the device has some intermittent activity, select Continuous Spectral Scan with Peak Hold ON
followed by a Continuous Spatial Scan with Peak Hold applied for each of the frequencies of
interest.

If the device emits continuously, select Spectral/Spatial Scan.

2. Choosing Spans and Resolution Bandwidths (RBW). It is recommended that you scan a small
frequency span with a RBW in the 120 kHz to 10 kHz range as it provides you with more immediate
feedback. EMxpert has the capability of scanning all 1218 probes at a large span and a tight RBW
but such scans can take a long time to complete.

3. Tips:

a.

64

Take extra care during the set up of the DUT to ensure that the DUT is fully exercised in the fashion
that will be sent off to a compliance test site (although it may not be in the final packaging).

Import a Gerber or HPGL overlay whenever possible. Carefully locate the overlay to coincide with
the DUT as slight variations can be misleading. Make sure that the overlay is properly oriented. If
the overlay file will be added afterwards take careful notes regarding the DUT placement on the
scanner (coordinates), its orientation and the side of the DUT being scanned.

Set up a separate module or project for your DUT and use the ‘Description’ portion of the setup to
quickly and easily identify the purpose of the scan.

Use the note facility for descriptions and possible explanations for emissions on the DUT. This
could come in very handy later when writing a follow-up report.

If you already have visited a compliance facility and have a report, it is a good idea to include
this data in the notes and conduct the EMxpert scans at the same frequencies. There will be
differences in the far-field and near-field values but they will be relative.

If the scan amplitudes are below 20 dBuV and the noise floor is high, use a low noise amplifier
(your own or one provided by EMSCAN) and reduce the Resolution Bandwidth.

We take measures to compensate for spectrum analyzer noise.
Make special note of low amplitude current loops that are coupling onto the connectors.

Conduct Spatial Scans using continuous scan and peak hold at some of the frequencies of interest,
even if a Spectral/Spatial Scan was used. The Continuous Spatial with peak hold will almost always
provide a different picture than a single Spatial or a single User Spatial of a Spectral/Spatial Scan
(as all boards have time variances). The ability to capture time-based events is a benefit unique
to EMxpert.

If you have a very strong intentional radiator, it may be advantageous to either conduct scans
excluding this frequency (a scan below the frequency and a scan above the frequency) or add a
passband filter (customer-provided) that selectively excludes this frequency.

If you are scanning very high amplitude intentional radiator an attenuator may be required.
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Appendix - Frequently Asked Questions (FAQ)

1. How can | correlate the scan results to PCB design?

Does the system require annual calibration?

What is the frequency and amplitude accuracy of the EMxpert measurements?

2
3
4. What are the Minimum System Requirements?
5

What is the maximum power level that EMSCAN'’s patented scanner can receive without being
damaged?

How sensitive is EMSCAN'’s patented scanner?

o

7. |l added a low noise amplifier (or an attenuator) between the scanner and the spectrum analyzer and
forgot to enter the value in the Amplitude Adjustment menu. Can | correct this without rescanning?

8. How can | find the frequency of an intermittent or random signal?

9. | am doing Before and After testing. What feature should | use?

10. Can | create Limit Lines for FCC requirements?

11. | want to do a Pass or Fail test. \WWhat feature should | use?

12. How long does a typical Spectral Scan take?

13. How long does a typical Spatial Scan take?

14. | am designing multiple layer boards. How can EMxpert help to diagnose EM problems?
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. How can | correlate the scan results to PCB design?

EMxpert support three types of file formats: Gerber file format RS-274x, HPGL and JPG. On rare
occasions, a Gerber file may not be in a pure RS-274x format and cannot be read by EMxpert software.
This file can often be read by a third party Gerber reader such as GerbView and converted to an RS-
274x format that can be used. GerbView can be obtained at http://www.softwarecompanions.com/.

. Does the system require annual calibration?

The EMxpert ERX could require calibration after shipment. In the ERX, the step motors are tested.
Please refer to the 3-year (part number 3000-1910) and 5-year Calibration Assurance Plans (part
number 3000-1911).

. What is the frequency and amplitude accuracy of the EMxpert measurements?
The accuracy of the probe compensation values is +3dB from 150kHz to 8GHz.

. What are the Minimum System Requirements?

+ CPU 333 MHz or faster

* 8 GB recommended for ERX

+ 8 MB Video or more

*  Windows10 OS
*« 10/100 Network Card

. What is the maximum power level that EMSCAN’s patented scanner can receive
without being damaged?

The surface of the scanner can handle thousands of volts. The scanner is rated for a radiated load of
10 W or 40 dB. If a transmission line carrying RF power of more that 10 W / 40 dBm is placed close
to the scanner probe for extended periods, it is likely to damage the scanner.

. How sensitive is EMSCAN'’s patented scanner?

Dependent on spectrum analyzer performance

(* 40 dB LNA; ** 20 dB Power amplifier (Please refer to Technical Bulletin #15 for the test setup))

66

Internal Preamp (dBm) -15 -25 -35 -55 -65 -85 -85 -90 -90
with 50x Averaging (dBm)* -20 -35 -45 -65 -75 -95 -95 -100 -100
with 50x Averaging and preamp (dBm)* -25 -40 -45 -70 -85 -100 -100 -105 -105
Internal Preamp (dBm) -90 -85 -80 -80 -80 -70
with 50x Averaging (dBm)** -100 -95 -90 -90 -90 -90
with 50x Averaging and preamp (dBm)** -106 -105 -105 -102 -98 -97
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7.

| added a low noise amplifier (or an attenuator) between the ERX scanner and the
spectrum analyzer and forgot to enter the value in the Amplitude Adjustment menu.
Can | correct this without rescanning?

If you forget to set the amplitude adjustment, you can re-enter the Amplitude Adjustment area and
modify the processed scans without rescanning for all the types of scans.

’ Node Settings - Handheld Probe
Speciral Scan | Handheld Probe Scan Probesf Amplitude Adjustment | Description |

External Amplitude Adjustment

(®) Amplification Setting [v]®

10
() Attenuator Setting 15 da «

Analyzer Internal Pre-Amp
@®on O off

How can | find the frequency of an intermittent or random signal?

Run a continuous Spectral or Spatial Scan with Peak Hold. It will replace the peak amplitude with
each successive higher measurement. Start with a large RBW to increase the speed of the spectrum
analyzer. Once you have captured the signal, reduce the frequency span and decrease the RBW if
you want to improve the accuracy of the measurements.

| am doing Before and After testing. What feature should | use?

Use either Spectral Overlay or Spectral Comparison feature.

10.Can | predict the Open Area Test Site (OATS) or Semi Anechoic Chamber (SAC) radiated

1.
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EMI levels of a printed circuit board (PCB)?

The Far-Field Application supports regulatory compliance limits Class A or Class B FCC, CISPR and
Industry Canada, 10 m, 3 m and 1 m test distances. This is an optional feature (Part #: 3000-0304)
that can be purchased separately. Please contact EMSCAN.

| want to do a Pass or Fail test. What feature should | use?

Use either Spectral Overlay or Spectral Comparison feature. You can also use the Threshold (Red/
Green) display with Auto-scale off and set to the reference PCB emissions to see if a PCB under test
is better or worse than the reference PCB.

To change the display color to Threshold (Red/Green), click Preferences icon n and go to the
Display Options tab (please refer to page 29).

Spatial

s [E@] Y 4 Compare Spatial s [E@] Y 4 Compare Spatial = =] 23\
Sy il
e o 050 6o
w o = oo

Test View | Reference View | Compars

Defective PCB Golden Sample Pass/Fail Test
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12.How long does a typical Spectral Scan take?

It is highly dependent on the spectrum analyzer performance and the number of probes selected and
the RBW setting.

13.How long does a typical Spatial Scan take?

Less than one second though highly dependent on the spectrum analyzer performance and the
number of probes selected and the RBW setting.

14.1am designing multiple layer boards. How can EMxpert help to diagnose EM problems?

68

Currently, there are no measurement techniques on the market that can exactly see what is going on
inside a multi-layer board. A chamber for example, will only deal with far-field and will not differentiate
between what is coming from the edge, the most external layer, the internal layers, and the interaction
between the layers. It is the most blind of all EMI test solutions to help design a better PCB with EMI
reduction at the source. Automated single probe, handheld probe, and EMxpert can differentiate at
least between the emission from the edge (where emissions from the internal layers will most likely
escape and emit) and from the surface of the external PCB layers.

If one uses a pre-amplifier, the scanner or probe could pick weaker signals from the internal layers
leaking through the external layers. A comparison of the spectral and spatial analysis with or without
amplification could then help point the source (frequency may help specify a component, and the
location will do as well). Using the Gerber of the inner layers as overlay could help confirm the weaker
emissions comes from a known PCB feature. The EMxpert and automated single probe could handle
that; the handheld probe will not work.

Clearly, the EMxpert and the automated single probe are the only adequate tools for multi-layer PCB
EMI measurements. However, the fact that the EMxpert is much faster and can track intermittent
events through peak hold with continuous scanning, makes it the best solution overall.
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If the switch light does not turn on after connecting the power supplies and turning the switch to ON

position, you may need to replace the fuse. To replace the fuse:

1. Unscrew the fuse

r

\

2. Take out the burnt fuse and place the new fuse (Fuse specs: 8A / 250V, size: 0.177” Dia x 0.570” L

(4.50 mm x 14.48 mm)

3. Screw the fuse back into the scanner.

69
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Appendix - How to Update Firmware

We are continuously improving the performance and adding new features. Please contact EMSCAN to
get the latest firmware and follow the steps below to upgrade the ERX firmware:

1. Connect a LAN cable provided into the LAN port of the ERX and the LAN port of a computer running
Windows 10 or later. Attach the power cable and turn the device on. The ERX LED will blink several
times and turn green.

2. LED has turned solid green go to the control panel in Windows and access network configuration.
Control Panel-> Network and Sharing Center->Change Adapter Settings-> Local Area Connection

’u Local Area Connection Prapertias @
Networling | Sharing

Connect using
&Y Realtek PCle GBE Family Controller

This connection uses the following items:

[ 9% Cliert for Microsoft Metworks

[ Qo5 Packet Scheduler

a g File and Printer Sharing for Microsoft Networlcs

[ & Intemet Protocol Version & (TCP/IPvE)

B, Prtoco Verson 4 (TCP )

[ -4 Link-Layer Topology Discovery Mapper 1/0 Driver
[ - Link-Layer Topology Discovery Responder

Install... Uninstall

Description
Transmission Contral Protocol/Intemet Protocal. The defautt

wide area network protocol that provides communication
across diverse interconnected networks

\ o

Select the “Internet Protocol Version 4 (TCP/IPv4)” and click on Properties.

Click “Use the following IP address” and enter the following information:

ﬁmm Protocol Versian 4 (TCP/IPv4) Properties
= *

General

You can get [P settings assigned automatically if your network supports
this capability. Otherwise, you need to ask your network administrator
for the appropriate IP settings.

IP address: 72 6.1 ..

Subnet mask: 255.255.255. 0

Default gateway:

Obtain DNS server address automatically
i@ Usg the following DNS server addresses:
Preferred DNS server: i

Alternate DNS server:

[C]validate settings upon exit

Click OK

3. Obtain the latest ERX firmware from EMSCAN. You will need to unzip this file and obtain two firmware
images.

emsrv_ab.bin
emsrv_m4.bin

4. Open Chrome or Firefox web browser (not Internet Explorer) and enter the unit’s IP address (default
172.16.1.149).
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5. Refresh the web page by pressing the F5 key or clicking the “refresh” icon:

Advanced Settings

EMSCAN EMxpert™

Web Server

EMSCAN is a world leading developer of Fast Magnetic Very-Near-Field measurement tools. We provide real-time
lab bench systems that are efficient and cost-effective, and eliminate the need for an anechoic chamber, They also
Administrator offer accelerated time-to-market to liberate PCE Engineers, Antenna Designers. and Wireless Engineers.

6. Select FW Upgrade page.

7. Select the emsrv_ab5.bin file:

r - o
() EMSCAN Webserver x

€« C' | [ 192.168.1.20/fwup.htm|

n

=

W Upgrade

Device Model ERXp
FW Version 1.5.7 (WSA 3.2.6)
Serial Number "

FW Version (Md) 22

iChnose File | emsrv_a5.bin Upload New Image ‘

8. Click the “Upload New Image” button, then click “OK” in the message box and wait for the following

screen:

’ - o
EMSCAN Webserver % / (J Firmware Image Upload - X

n

P

C | [} 192.168.1.20/recv_image.cg

Received 424988 Byte Firmware Image File[ emsrv_a5 bin |

This new firmware image has been stored into flash and recorded in the Image Table
as the currently active firmware image. When the device is restarted this new image
will be loaded into memory and started

Close This Window

9. Wait for a blinking Green color LED on the unit’s front panel.

10. Close all the browser’s open tabs and windows, then reopen the web browser to the main page.

11. Refresh the page as described in #5 <— VERY IMPORTANT

12. Repeat steps 3 and 4, but in step 4 select emsrv_m4.bin file instead.

13. Click the “Upload New Image” button, then click “OK” in the message box and wait for the following

screen:
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r - [m)
EMXpert Webserver % /(2 Firmware Image Uploar

¢ []192.168.1.20/recy

n

b

Received 249216 Byte Firmware Image File[ emsrv_m.bin ]
This new firmware image has been stored into flash and recorded in the Image Table

as the currently active firmware image. When the device is restarted this new image
will be loaded into memory and started

Close This Window

. J
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14. Click “Close This Window” button.

15. Verify the correct version by refreshing the FW upgrade page as done in steps 2 and 8, then verify
the versions of both the A5 and the M4 images:

W 2CAN
Home
FW Upgrade
Network Seftings
FW Upgrade
Administrator
Advanced Settings ASversion o edel Eid
FW Version 1.1.0 (Build 0) () %
' ; M4 version
Serial Number - —
FW Version (M4) 0.0.0 (Build 0) «
Choose file Mo file chosen Upload New Image

16. Restart the unit by turning off the power completely then turning on.

You have just upgraded your ERX firmware.
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If you receive other error messages please contact EMSCAN Technical Support

The EMxpert ERX software lost
connection with the ERX scanner.

Ethernet cable connection

Unplug and replug the Ethernet
cable. Reboot the ERX
scanner. Restart the EMxpert
ERX software.

The EMxpert ERX software lost
connection with the ERX scanner
during a scan.

Ethernet cable connection

Unplug and replug the Ethernet
cable. Reboot the ERX
scanner. Restart the EMxpert
ERX software.

Reboot the spectrum analzyer.
Reset the connection between

bandwidth is outside the capabilities
of the spectrum analyzer. <detailed
bandwidth information>

U3 . Spec_trum MIEWAET  Sees Spectrum analyzer related issue PC and the spectrum analyzer.
working during a scan. . .
Reset the connection in the
Keysight IO Library.
The spectrum analyzer is not capable
Error #338: The requested | of running with the requested resolution | Change the RBW (resolution

bandwidth. The <detailed bandwidth
information> details what has been
requested and the bandwidth capabilities
of the attached spectrum analyzer.

bandwidth) in the settings to a
supported value and rerun the
scan.

Error #340: The requested
frequency range is outside the
capabilities of the spectrum analyzer
<detailed range information>

The spectrum analyzer is not capable of
running with the requested frequencies.
The <detailed range information> details
what has been requested and the
frequency capabilities of the attached
spectrum analyzer.

Change the frequency limits
in the settings to supported
values and rerun the scan.

The start frequency is lower than the
licensed low frequency <detailed
range information>

The frequency setting is out of the
licensed frequency range

Change the lower frequency
limit in the settings to a
supported value and rerun the
scan. If you wish to change
the licensed frequency limits
please contact EMSCAN
Technical Support.

The stop frequency is higher than the
licensed high frequency <detailed
range information>

The frequency setting is out of the
licensed frequency range

Change the upper frequency
limit in the settings to a
supported value and rerun the
scan. If you wish to change
the licensed frequency limits
please contact EMSCAN
Technical Support.

There is a problem with the JPG file,
EMxpert can’t read it.

File is corrupted or it is not a JPG format
file.

There is a problem with the image
file, EMxpert can’t read it.

File is corrupted or it is not a Gerber
format file.
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Safety and Regulatory Information

74

Read all of the instructions listed here and/or in the user manual before you operate this device. Give
particular attention to all safety precautions. Retain the instructions for future reference.

This device must be installed and used in strict accordance with manufacturer’s instructions, as
described in the user documentation that is included with this device.

User must comply with all warning and caution statements in the instructions. Observe all warning
and caution symbols that are affixed to this device.

To prevent shock or fire hazard, do not expose this device to rain or moisture. The device must not be
exposed to dripping or splashing. Do not place objects filled with liquids or chemicals on the device.

This device was qualified under test conditions that included the use of the specified cables, between
system components. To ensure regulatory and safety compliance, use only the provided power and
interface cables and install them properly.

Different types of cord sets may be used for connections to the main supply circuit. Use only a main
line cord that complies with all applicable device safety requirements of the country of use.

Installation this device must be in accordance with national wiring codes and confirm to local power
company instructions and guidelines.

Do not overload outlets or extension cords, as this can result in a risk of fire or electric shock.
Overloaded AC outlets, extension cords, frayed power cords, damaged or cracked wire insulation,
and broken plugs are dangerous. They may result in a shock or fire hazard.

Route power supply cords so that they are not likely to be walked on or pinched by items placed upon
or against them. Pay particular attention to cords where they are attached to plugs and convenience
receptacles, and examine the point where they exist from the device.

Place this device in a location that is close enough to an electrical outlet to accommodate the length
of the power cord.

Place the device to allow for easy access when disconnecting the power cord of the device from the
AC wall outlet.

Do not connect the plug into an extension cord, receptacle, or other outlet unless the plug can be fully
inserted with no parts of blades exposed.

Place the device on a stable surface.

It is recommended that the customers install an AC surge protector in the AC outlet to which this
device is connected. This is to avoid damaging the device by local lightning strikes and other electrical
surges.

Postpone installation until there is no risk of thunderstorm or lightning activity in the area.

Do not cover the device or block the airflow to the device with any other objects. Keep the device
away from excessive heat and humidity and keep the device free from vibration and dust.

Wipe the device with a clean, dry cloth. Never use cleaning fluid or similar chemicals. Do not spray
cleaners directly on the device or use forced air to remove dust.

Do not use this product near water: for example near a washbowl, or a laboratory sink.
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* Do not open the device. Do not perform any servicing other than that contained in the installation and
troubleshooting instructions. Refer all servicing to qualified service personnel.

» This device should not be used in an environment that exceeds 40° C and lower than 15° C.

FCC Class B Notice

This device complies with Part 15 of the FCC Rules. Operation is subject to the following two conditions:
» This device may not cause harmful interference.

» This device must accept any interference received, including interference that may cause undesired
operation.

Note: This equipment has been tested and found to comply with the limits for a Class B digital device,
pursuant to Part 15 of the FCC Rules. These limits are designed to provide reasonable protection against
harmful interference in a residential installation. This equipment generates uses and can radiate radio
frequency energy and, if not installed and used in accordance with the instructions, may cause harmful
interference to radio communications. However, there is no guarantee that interference will not occur in a
particular installation. If this equipment does cause harmful interference to radio or television reception,
which can be determined by turning the equipment off and on, the user is encouraged to try to correct the
interference by one or more of the following measures:

* Reorient or relocate the receiving antenna

* Increase the separation between the equipment and receiver

» Connect the equipment into an outlet on a circuit different from that to which the receiver is connected
* Consult the dealer or an experienced radio/television technician for help

Modifications: Any modifications made to this device that are not approved by EMSCAN Corporation
may void the authority granted to the user by the FCC to operate this equipment.

Changes or modifications not expressly approved by the party responsible for compliance could void the
user’s authority to operate the equipment.

Pursuant to Part 15.21 of the FCC Rules, any changes or modifications to this product not expressly
approved by party responsible for compliance might cause harmful interference and void the FCC
authorization to operate this product.
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CE mark

EMxpert conforms to the following standards and other related normative documents:

+ Electromagnetic emissions:
(Council Directive 2004/108/EC-EN61326-1 Ed 2.0 2012-07. CISPR 11:2009,A1:2010)
FCC Part 15 B

+ Electromagnetic immunity:

(Council Directive 2004/108/EC-EN61326-1 Ed 2.0 2012-07 IEC61000-4-2:2008, |IEC61000-4-
3:2006 A1:2007, A2:2010, IEC61000-4-4:2004 A1:2010, EN61000-4-5:2005, EN61000-4-6:2008,
IEC61000-4-8:2009)

« Safety:
(Council Directive 2006/95/EC-IEC/EN 61010-1)

Marks of Compliance

FE) (C€
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