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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 3000-1810 or 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

EMxpert


https://www.emscan.com/products/emc-emi-testing/resource-centre/
https://www.emscan.com/products/emc-emi-testing/resource-centre/
https://www.emscan.com/products/emc-emi-testing/resource-centre/
https://www.emscan.com/products/emc-emi-testing/erxplus/
mailto:emxupdate%40emscan.com?subject=send%20me%20updates%20about%20ERX%2B%20%7C%20EHX%2B

Table of Contents

Table of Contents

Technical SUPPOIt . ... e e e m e —— - 6
About the EMXpert ProdUCLS ... ... e e e e aa e aam e e s 7
Minimum System ReqQUIrements ........... e eeeaeaeeeceeeasemaeamanamamannnnnnn 7
Cables and Component Checklist .. ... .. eeeeeeeeeemama s 8
ConNNEction OVEIVIEW ... ... ..eeeeacececcacecececeeeaeeseesseescesceseeeeeenenn—-- 9
Option and ACCESSONI@S ... e — i ——————— 10
Option and ACCESSONIS ... — i —— - 11
Quick Installation and CRecCKIISt ........... .. ee e ececccccccccacacacaacaca—annn 12
Hardware SetUpP - oot e e e e e e ——m— i —m—m - 15
Software Installation ........ ... e e eceeeeeeemeeaeememeeem—e——m——————— 17
External Spectrum Analyzer Setup for EHX ... ... eeaemanas 25
Setup and Modes of Operation .. ... .. ... 29
MENU BAr «....eeeeeeeeeeeeececccesccesssessscesssesssssssssssssssssssssssssssssssssssssnnes 31
Quick Facts aboUt MENU Bar ceeeeceeeccececcececeeccceccccaccccaccceaccceacccacncaacaceacanannnns 32
Viewing Scan ReSUILS ... ... ... et et eeeeemeeameemeamemamamanannnnn 33
SPECIIAl VIEW cceccecccacaceaceaceccecaccaccaccaccacceaccaccaccaccecccaccancancaccaacaaccancancs 33
SPAtIAl VIEW  cecceccecceacacceccecceccecaccaccaccaccacceaccaccaccaccecccaccancanceccaacaaccancancs 34
3 o Yo =X 36
HOW 10 Add @ NOGE? creeieeeceeececeeccceccccaccceacccencceacccaacacenccsacccaacaaaacasanncaanns 36
HOW 1O NamMe @ NOUE? ceeceeeccecceeccceccccaceceacccenccaacccaacacenccsacccaacasanacananncaannn 36
HOW tO VIieW @ NOUE?  ceieeeiiceececeeccceccccaccceaccceccceacccaacccenccsecccaacaaanacananncaannn 36
HOW t0 Delete @ NOAE? .eceeeeeececeecccececcaccceaccceccccacccaacacenaccsecccaacasaacasanncaanns 37
HOW t0 EXPOrt Data? ceccecceccecceaccaccaccaccecceccaaccaccaccaccacccaccaccaccaccacceancancancens 37
Preferences: Analyzer and Display OptioNS cecceecceeccaccaccaccecceaccaccaccaccacceaccaccancanceans 37
Project Node SettingS cccecceccecceaccaccaccecceccecceaccaccaccaccecceaccaccaccaccacccaccancancens 38
Overlay Editor (How to Superimpose Graphical Image of a DUT) cceccecacacacacacacacacacacacacanas 40
Report Generator ... .. ... e e e e aa e ——m—m— i —m—m— - 44
SCaAN TYPES et et e et e e e e e easeeasaeesseesssesssemeeeesensemnnanna- 45
Spectral SCan ... ... . e e —m— e —m— e —————- 46
Spatial SCaN ... ... e e amam e —m—m e —m - 50



Table of Contents

Spectral/Spatial SCaN ... ... eaeceeaeaeeeeeeeaeeeeeeeeeme—e—m—e———————— 54
Handheld Probe SCan ... eaaccaccaccaacascacescecasaessesaesscsscascaseannnns 62
Spectral OVerlay ... ... eceaeciaeasssemssassssmassssammasamnnam—ananna- 66
Spectral CoOmMPAriSON ... ... aeeeieiaaiaeaeseamsnsssnsmasnsmamnanamnanamanannnn 67
Spatial Blind Spot RedUCHION ........... e ee e ieeeaeamaeamceamamamamanannananan 68
Spatial CompariSON ... .. ... eeieieaiaeaeseamsssmssasasessamasamaamnnanna- 72
Measurement TIPS ... ieeeeataeesamsssmsmassnsmamnsnsmsnsmmnanammanamnnnn 73
SCANNING @ PCB  cucceeiiececceencceccccccccccccccccccccncccccccccccccscccasccsasccsscscsancssancss 73
Scanning Best PractiCes ceeeceeeccceccccccccccccccccccccnccccacccccccccccccancccasccsacccancssancss 74
Appendix - Frequently Asked Questions (FAQ) ... eeeececececeesaaannmnnnnn 75
Appendix - Error MeSSages .. ...a.eueeeeaeeaeasasasasssananansnananananananannnmmnmnna- 80
Appendix - Regulatory ComplianCe ........... oo ieieeeaeeeaeaeaaamaaamaananas 82
Safety and Regulatory Information .ceccececeoceeoceceacaceacaceccacaceccacancacancacancccanancas 82
FCC ClaSS BINOTICE cuueeeeceeccceaccceacceeacceaccceacceenscaacccaacasenscsenscaacasanacasanncannns 83
(/0= R 84
3 o (=X 85

° EMxpert



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 EHX. EMxpert EHX 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.

Windows OS

Agilent 10 or Keysight 10 version

IO screenshot of the connected spectrum analyzer

Spectrum analyzer model and firmware level

Connection type to the analyzer from your PC: USB or Ethernet (then IP address pair)

Project file *emx

Information View data saved as a text file

Description of the problem including screen shots and videos

6 EMxpert



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 scanner)
and ERX (high-resolution scanner). 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 10 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 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 requires a customer-supplied external
spectrum analyzer. ERX uses the EHX scanner mounted on X and Y stepper motors with 0.06 mm
incremental measurement steps. The free Keysight 10 software application must also be installed on the
customer-supplied PC. Interconnect the ERX, the PC, and the spectrum analyzer, install the EMxpert
software on the customer-supplied PC and begin measurements.

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 0.12 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

+ 256 MB RAM recommended for EHX
+ 8 MB Video or more

*  Windows 7/8/8.1/10 OS

* 10/100 Network Card

! EMxpert



About EMxpert
Cables and Component Checklist

Cables and Component Checklist

Components Supplied with the EHX System
1.

EHX adaptor

EMSCAN'’s patented scanner

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

Micro-D control cable: It connects the adapter to the scanner to enable control of the
EMSCAN'’s patented scanner’s switched probes and to power the scanner.

USB Cable: It connects the PC (laptop or desktop) to the EHX adaptor. The USB Cable
provided with the system has ferrites on both ends of the cable

SMB-BNC Trigger Cable: It connects EHX adaptor to the spectrum analyzer.

Surface wave absorber: is only provided with the EMxpert EHX 8 GHz versions to test
above 6 GHz. (part numbers: 3000-1806 and 3000-1808)

Test Board Level
missions er

EMxpert USB Drive includes the EMxpert software installation program and User Manual. %‘ )

p

Customer Provided Components

1.

3.

8

SpectrumAnalyzer: It mustinclude the necessary options to work with the EMxpert EHX (see Supported
Spectrum Analyzers). It measures the radio frequency (RF) signal received from the EMSCAN'’s
patented scanner, generated by the very-near-field emissions of an N ™
adjacent activated PCB and it outputs the data to the PC. Note:

PC (Laptop / Desktop): It must support a LAN 10/100 connection to the | SPectrum Analyzer,
spectrum analyzer and a USB connection (version 2.0 or higher) to the | Personal Computer (PC)
adaptor or two USB connections, one for the spectrum analyzer and | connected with Ethernet
one for the adaptor. It runs the EMxpert software and receives data, | c@ble must comply CE
which it can display and manipulate immediately or store for future data | €MiSSion requirements
presentation. . J

Ethernet or USB cable: It connects PC (laptop or desktop) to the spectrum analyzer.

EMxpert
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About EMxpert
Connection Overview

Connection Overview

EHX Adaptor

EMSCAN’s Patented Scanner 4

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

o) =pis
T

5

Item Number |Description
1 SMB trigger cable port

2 LED light shows three stages:

Red: Boot mode (this stage is fast; you may not even notice it)
Orange: Initiation mode (checking adaptor’s firmware)

Green: User mode (adaptor is connected and ready)

USB connection port

Micro-D control cable connection
Micro-D control cable connection
RF output port

° EMxpert
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Part Number

Description

3000-0216 LNA (frequency range: 10 kHz - 2.5 GHz)
3000-0815 Hard Transit Case to carry EHX with customized insert
3000-0817 Large Hard Transit Case to carry FieldFox and EHX with customized insert
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+
3000-1801 EHX 4 GHz - 8 GHz Frequency range extension
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
3000-1810 Additional one year Customer Care Package for the EHX. 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
3000-1811 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+ 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+ 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
3000-0814 NRE Charge for custom development of a driver for any spectrum analyzer provided it
has the following configuration: Gated sweep, Pre-amplifier, LAN or USB Port, External
Trigger Port with BNC Connector and VISA support
Customer to loan specific spectrum analyzer for 2 weeks
3000-0816 NRE Charge for custom development of a driver for any spectrum analyzer provided it

has the following configuration: Gated sweep, Pre-amplifier, LAN or USB Port, External
Trigger Port with BNC Connector and VISA support
Equipment rental included provided it is available from rental companies

xpert




About EMxpert
Option and Accessories

Option and Accessories

Part Number | Description

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.

B EMxpert



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

3. Connect PC, scanner, adapter and spectrum analyzer as per the diagram below. If you are using
Ethernet between the PC and the spectrum analyzer, use a crossover Ethernet cable.

If the spectrum analyzer has multiple trigger ports, always connect to Trigger 1 IN.

-

EMxpert EHX Adapter

Spectrum Analyzer

EMxpert EHX Scanner
4. If you are using an USB cable to connect the PC to the spectrum analyzer, go to Step 5.

If you are using an Ethernet crossover cable first set up your IP address as follows:

Set your spectrum analyzer to the static IP address 172.16.1.148/255.255.255.0; you will probably
have to restart your analyzer.
Set your PC with static IP address 172.16.1.99/255.255.255.0
Best is to set it up in Alternate Configuration in the Local Area Connection Properties /
Internet Protocol Version 4 (TCP/IPv4) / Properties path [in Windows 7 or equivalent path
for other Windows OS]

5. Install the EMxpert USB driver

Go to Control Panel / Hardware and Sound / Devices and Printers / Device Manager [in
Windows 7 or equivalent path for other Windows OS]

Expand “USB Custom Driver” and look for EMxpert USB Driver (C) 2014

If it says 2010 or if there is a yellow triangle, right click and select Update driver and then
browse to the “EMSCAN EMxpert USB Driver” folder in the install folder on the CD, hard disk or
key.

Click on the “EMSCAN EMxpert USB Driver” folder and press OK. Proceed with the installation
steps.
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Note that you may have to repeat this procedure if you connect the USB cable between the
adapter and the PC to another USB port at another occasion.

Note as well that not all USB ports are equal; some are less than others and may not work with
the EMxpert adapter. Try various ports until you find one working properly.

The EMxpert driver is a third-party Microsoft approved driver. If the installation fails you must
disable the third-party driver enforcement of Windows 8 and 8.1 as follows:

Windows 8.0

On the side START bar, click on “Settings”

Click on “Change PC settings”

In PC Settings, click on “General”

Scroll down to “Advanced startup”

Click on “Restart now”

In “Choose an option”, click on “Troubleshoot”

In “Troubleshoot”, click on “Advanced options”

In “Advanced options”, click on “Startup Settings”
In “Startup settings”, click on “Restart”

In “Startup settings”, press number 7 on your keyboard to select “Disable driver signature
enforcement”

Windows 8.1

On the side START bar, click on “Settings”
Click on “Change PC settings”

In PC settings, click on “Update and recovery”
In “Update and recovery” select “Recovery”

In “Recovery” go to “Advanced startup”

Click on “Restart now”

In “Choose an option”, click on “Troubleshoot”
In “Troubleshoot”, click on “Advanced options”
In “Advanced options”, click on “Startup Settings”
In “Startup settings”, click on “Restart”

In “Startup settings”, press number 7 on your keyboard to select “Disable driver signature enforcement”

Open Keysight 10

13

Look at the bottom right of the Keysight 10 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]

When using a FSH 4 or FHS 8 connected via USB to the PC, go to the install folder on the CD, hard
disk or key, open the folder USBDriverFSH8 and run the FSH4_V2_11.exe in order for the Keysight

xpert
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IO library to recognize the FSH.
Keysight 10 is good at auto-discovering and configuring. If it is connected properly you will see in
the bottom section Messages the following two lines:

Instruments are already discovered and configured
User interface session started

If there is a connection issue, mostly with LAN, select Manual Configuration and then LAN
Instrument
In Set LAN Address / Hostname or IP Address
Enter the IP address 172.16.1.148
In Verify Connection
Click on Test this VISA Address

Then click on Accept

If there is still no connection, disable your PC firewall or set it up to allow traffic to/from
172.16.1.148 and repeat the steps above.
If you are using a Keysight X series spectrum analyzer, please refer to Technical Bulletin #9
for additional help in connecting the analyzer.

Keysight Connection Expert
Close Keysight 10 Instruments  PX/AXte Chassis \
If you are using an Keysight X series spectrum analyzer, please
refer to Technical Bulletin #9 for specific settings before closing Comproton | Deals fr

Keysight 10.
Once connected, set the analyzer as a favorite. Click on the grey star and it will turn yellow.

Double click on the EMxpert5 icon
Look at the bottom left of the EMxpert application and wait until it shows “Connected to the
Scanner and Spectrum Analyzer”.

Get ready to scan!

If you have any issue, verify that you are using a compatible spectrum analyzer with the right hardware,
firmware and software version:

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

If your EMxpert still does not work, contact us by email at supporti@emscan.com or
call +1-403-291-0313 ext. 2

» Please provide the following information when contacting support.
» Serial number of the EMSCAN product

+ Software release: screen shot of the pop up window when clicking the “?” in the top right corner
of the application

*  Windows OS
* Agilent IO or Keysight 10 version

» 10 screenshot of the connected spectrum analyzer

* Analyzer model and firmware level

» Connection type to the analyzer from PC: USB or Ethernet (then IP address pair)
* Project file

* Information View data

» Description of the problem including screen shots and videos

xpert
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Getting Started
Hardware Setup

Hardware Setup

1. Connect the SMB connector to the EHX Adapter and the BNC connector to the external trigger port
on the rear panel of the spectrum analyzer

é N

2. Connect the B-end of the USB cable to the USB port on the EHX Adaptor and A-end to any USB port
on the computer.

The LED light shows three stages:

* Red: Boot mode (this stage is fast; you may not even notice it)
» Orange: Initiation mode (checking adaptor’s firmware)

* Green: User mode (adaptor is connected and ready)

15
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Getting Started
Hardware Setup

3. Connect one end of the Micro-D control cable to the Micro-D control port on the EMSCAN'’S patented
scanner and the other end of the Micro-D control cable to the EHX Adaptor.

4. Connect the SMA end of the RF cable (RF SMA to type N coaxial cable) to the RF Output port of the
patented scanner and the other end to the RF Input port (front) of the spectrum analyzer.

XH3 ONISA SHOIIE SONILLAS UIdONd

. J . J

5. If you connect an USB cable between the spectrum analyzer (SA) and the PC, please skip steps 5
and 6. If you connect a crossover Ethernet between the spectrum analyzer (SA) and the PC, do not

omit steps 6 and 7.
6. Setup the IP address of the SAto 172.16.1.148 / 255.255.255.0
7. Setup the Static IP address of the PC to 172.16.1.99 / 255.255.255.0

16 EMxpert



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 > |
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Getting Started

Software Installation

5. Select | Agree and click Next

License Agreement EMxpert'

Fleaze take a moment to read the licenze agreement now. IF you accept the terms below, click '
Agree”, then "Mext”. Othenwize click "Cancel”.

IMPORTANT READ CAREFULLY: This End User License Agreement ~
(“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 provided by EMSCAN, its distributors,
licensors or its licensees or agents to You (collectively "Software™).

WHEN YOIl C1ICK 0N THE " ACCEPT" BLTTOM OR WHFEN Yol Y

(1 Do Not Agree

| Cancel | | < Back | | Mext > |

6. Below screen will be displayed

18

Installing EMxpert EMxpert'

Erdxpert iz being installed.

Please wait...
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Getting Started
Software Installation

7. Click Close

Installation Complete

EMxpert

Etdxpert has been successfully installed.

Click "Cloge" bo exit.

Flease use Windows Update to check for any critical updates ta the MET Framework.

Close

8. IfKeysight IO Library is already installed on your PC, you can start using EMxpert software. Otherwise
please follow the next steps to install it. You need an internet connection to download Keysight 10

Library.

i Keysight 10 Library does not exist.

Please download and install Keysight |O Library

Note:

Several visa
libraries may
already be installed
on your PC. After
installing Keysight
Visa Library,
ensure that it is set
as primary VISA.
You will be guided
through the steps

19

| on page 25.
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Getting Started
Software Installation

9. 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 IOLibSuite_17_1_19313.

Application Tools

Home

@ -~ 1 Jg » ThisPC » Downloads

‘ Favorites
B Deskiop
Iy Downloads

Share View Manage

Keysight_Instrument_Control_Bundle_8.2015.exe

AI_%“P P

10. The folder will be unzipped.

11. Click Next.

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:
\Start Bundio nsiallr bat

I - Cenchivus27_2015 05 22exe

Welcome to the InstallShield Wizard for Keysight
10 Libraries Suite 17.1

The InstallShield® \Wizard will install Keysight |0 Libraries
Suite 17.1 on your computer. To continue, click Next,

KEYSIGHT

TECHNOLOGIES

20
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Getting Started
Software Installation

12. Select Agree and click Next.

License Agreement

Please read the following license agreement carefully. ﬁfﬁ[ﬁ;ﬂ

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 ¥

13. Select Typical and click Next

KEYSIGHT

TECHNOLDGIES

Please select a setup type.

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

() Customn

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

IristallShield
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Software Installation

14. Click Install

Start Copying Files

Review setlings before copying files. KEYSIGHT

TECHNOLOGIES

Setup has enough information to start copying the program files. |f 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
V1S54 COM Shared Companents

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

nstallShield

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

Keysight 10 Libraries Suite requires Microsoft Visual C++ 2008
Redistributable for X64

Click Yes to continue or click No to abort the installation.

16. 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

17. 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

Cancel

22

. Click Yes
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Getting Started
Software Installation

18. Connect the USB Cable to the EHX adaptor and PC

a. The driver will be automatically installed

2014-06-25

Installing EMSCAN EMxpert (C) 2014

O:16 AM

Several minutes.

b. If the installation doesn’t start automatically, follow below steps. Open the Device Manager and
expand “USB Custom Driver” and right click on EMxpert USB Driver (C) 2014 and select Update

Driver Software...

Controller
4[5 Other devices
([ EMSCAN EMxpert (C) o
1| I Update Driver Software... I

1 75 Ports (COM & LPT) Disable

1 |5} Processors Uninstall
1% Sound, video and game
g8 System devices Scan for hardware changes

&+~ § Universal Serial Bus cont

Properties

c. Select Browse my computer for driver software

@ [l Update Dlivet_Snﬂwale— EN [Mxrll]

How do you want to search for driver software?

' & Search automatically for updated driver software
Windows will search your computer and the Internet for the latest driver software
for your device, unless you've disabled this feature in your device installation :

settings.

Browse my computer for driver software
Locate and install driver software manually,

d. Select Include subfolders and click Browse and select the EMxpert USB drive and click OK

23

@ 1L Update Driver Software - EMSCAN EMxpert (C) 2010

Browse for driver software on your computer

Search for driver software in this location:

[FInclude subfelders

2 Let me pick from a list of device drivers on my computer
This list will show installed driver software compatible with the device, and all driver
software in the same category as the device:

T )

Select the folder that contains drivers for your hardware,

1. Adapter Firmware Upgrade

||\ EMpert USE Driver|
i

1. System Volume Information
€l Network

rrrrr

rrrrr
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Getting Started
Software Installation

e. Click Next

Browse for driver software on your computer

Search for driver software in this location:

E:\EMxpert(EHX)_5.0.2.1_2015.01 29\EMxpert USB Driver|

Include subfolders

<» Let me pick from a list of device drivers on my computer
This list will show installed driver software compatible with the device, and all driver
software in the same category as the device.

f. Click Close to complete installation

Windows has successfully updated your driver software

Windows has finished installing the driver software for this device:

EMSCAN EMypert () 2014

19. Start the EMxpert EHX & EMX Software by clicking the icon on the Desktop @

24 EMxpert
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External Spectrum Analyzer Setup for EHX

External Spectrum Analyzer Setup for EHX

Attention: An ethernet cross-over cable (static IP must be set for PC and the analyzer) or USB cable can
be used for the PC and spectrum analyzer connection.

USB Connection

If the PC and spectrum analyzer are connected via USB cable skip to Step 2
LAN Connection

Step 1 - Spectrum Analyzer Setup

* In order to make Technical Support easier, the IP address of the analyzer must be set to the default
EMSCAN IP 172.16.1.148 and the PC’s at 172.16.1.99.

+ Please check Technical Bulletin #9 if you have a Keysight spectrum analyzer.

Step 2 - PC Setup

« Several visa libraries may already be installed on the PC. Ensure that Keysight Connection Expert is
set as primary VISA

* Go to Control Panel and double click Add or Remove Programs

» Select Keysight 10 Libraries Suite and click Change

+ Select Modify and click Next

Modily. repair. or remove Keysight 10 Libraries Suite 17.0.
KEYSIGHT

TECHNOLOGIES

Full version number. 17.0.15013.0

An identical version of Kepsight 10 Libraries Suite 170 is already installed on your PC. You may
modify, repair, of remove it. Click one of the options below.

(® Modify
Sﬁam features to add or select cunently installed features to
remove.

() Repair
ﬁ Reinstall all program features installed by the previous setup,

() Remove
@ Remove all installed features.

nstallS hield

= Corc
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Getting Started
External Spectrum Analyzer Setup for EHX

Select Keysight Visa as primary VISA and click Next

Select Features

Select the features setup will install, KEYSIGHT

TECHNOLODGIES

Select the features you want to install. and deselect the features you do not want to install

_Keysight |0 Libraries Suite Description
- Keysight VISA as primary WISA VISA, VISA COM, SICL,

Keysight 488, and the Keysight
10 Libraries Suite, together
with a variety of drivers for
forms of 10 commonly used
with Keysight instuments

0.00 MB of space required on the C drive
205803.81 MB of space available on the C drive

InstallShield

L I =

» Click Finish

Maintenance Complete

InstallShield \Wizard has finished performing maintenance
operations on Keysight 10 Libranies Suite 17.0.

|I’J|I’I|I’|I‘I|I‘I|I

KEYSIGHT

TECHNOLOGIES

When you first connect to the spectrum analyzer open Keysight Connection Expert

¢ 00 u KN

Customize...
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Getting Started
External Spectrum Analyzer Setup for EHX

Keysight 10 will automatically detect the spectrum analyzer and display the analyzer model. If it
doesn’t click Rescan. If it still doesn’t detect the analyzer, click Manual Configuration.

Keysight Connection Expert 280 ERX

«Ie Chassis Manual Configuration Settings
Ql Rescan I *t Clear

FieldFox, Agilent Details for Agilent FieldFox
TCPIPO::172.16.1.148:inst0: INSTR
Manufacturer: Agilent
Model: FieldFox
Serial Number: MY50023316

Firmware Version: A.07.05 2013-08-29.09:2

Connection Strings

v  Messages: 5 | Glear Remote 10 Server Off  32-Bit Keysight VISA is Primary  17.0.19013.0
10:53:32 AM Rescan complete

10:53:32 AM Updated connection TCPIPO: :172.16.1.148: :inst0::INSTR to agilent,fieldfox,my50023316

10:53:21 AM Rescan requested

10:52:42 AM Instruments are already discovered and configured

10:52:42 AM User interface session started

Select LAN instrument and enter the IP address: 172.16.1.148 and click Accept.

Keysight Connection Expert A ] B g
Instruments PXI/AXIe Chassis Manual Configuration «s
Add New Instruments/Interfaces Edit Existing Instruments/Interfaces

LAN instrument Add a LAN device
LAN interface

Remote GPIB interface

Set LAN Address:
Remote USB interface

Remote serial instrument I Hostname or IP Address: 172.16.1.148| |«

TCPIP Interface ID: TCPIPO *

Cancel

—>

v Messages: 7  Clear Remote I0 Server Off  32-Bit Keysight VISA is Primary  17.0,19013.0

10:58:28 AM Updated connection TCPIPO::172.16.1.148: :inst0: :INSTR to agilent, fieldfox,my50023316
10:58:27 AM You are updating the information for TCPIP0::172.16.1.148: :inst0::INSTR. You will see a confirmation when it
10:53:32 AM Rescan complete

10:53:32 AM Updated connection TCPIP0::172.16.1.148: :inst0::INSTR to agilent,fieldfox,my50023316
10:53:21 AM Rescan requested

2 AM Instruments are already discovered and configured

Click Instruments tab to see that spectrum analyzer is successfully detected. It has to be a “favorite”
to operate and must have a yellow star.

Keysight Connection Expert ?

«Ie Chassis Manual Configuration Settings
Ql Rescan I*nts: Clear

FieldFox, Agilent Details for Agilent FieldFox
TCPIPO0::172.16.1.148::inst0:: INSTR.
Manufacturer: Agilent
Model: FieldFox
Serial Number: MY50023316

Firmware Version: A.07.05 2013-08-29.09:2

Connection Strings

% Messages: 5 Clear Remote 10 Server Off 32-Bit Keysight VISA is Primary 17.0.19013.0
10:53:32 AM Rescan complete

10:53:32 AM Updated connection TCPIPO: :172.16.1.148: :inst0::INSTR to agient, fieldfox,my50023316

10:53:21 AM Rescan requested

10:52:42 AM Instruments are already discovered and configured

10:52:42 AM User interface session started

EMxpert



Getting Started
External Spectrum Analyzer Setup for EHX

Step 3 — EMxpert Software
The EMxpert software automatically detects the spectrum analyzer.

Turn on the spectrum analyzer, connect it to the PC and start the EMxpert software. As soon as the
EMxpert software is launched, two messages are displayed at the bottom of the screen.

* ‘ Connected to Scanner and Spectrum Analyzer !

| l

The EMxpert software automatically detects first the adaptor/scanner and then the analyzer. If the adaptor
is not connected properly, EMxpert software gives an error message about the adaptor connection and it
doesn’t check the spectrum analyzer connection until the adaptor is connected to the PC properly.

<

m Information View

giled in connecting to Scanner Board; ; Trying again......

After the adaptor is connected to the PC properly, restart the EMxpert software.

If there is a connection problem between the spectrum analyzer and the PC, an error message will be
displayed as shown below. Please refer to Quick Installation and Check List.

< >

(T'ﬁ Information View

uccessful in connecting to Scanner Board; Failed in connecting to Spectrum Analyser.,  Trying again......

28 EMxpert



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, use of an LNA is strongly suggested. If the other
side of the PCB does not have any high components, you should scan this side.

2. PCB testing (larger than the scan area)

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

é 7 ‘ N
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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 or simply tape only the cables on the scanner.

HX |

SCAN

4. System testing

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

TN WEEE NEEE
HEE EEEE

151 5 G O
T 1

4. In situ testing

EMxpert EHX model is light and compact. The bottom part of EMxpert EHX is made of anodized
aluminum making it non-conductive. Care must be taken to not pierce the anodized surface since the
underlying aluminum is conductive.

Scanner can easily be placed in a rack-mount system to test the PCBs in their working environment.
A mechanical arm may be required to fix the scanner for ease of testing.
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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

* Open an existing project
» Save a project

» Close a project

» Access to recent documents

Icons
» Start a new project

» Open an existing project

» Save a project

About EMxpert

Auto-hide or pin the project view

Project - 1 - EMxpert5

Buttons

Module Node

Spectral/Spatial Scan

(not implemented)

iA—J\j Spectral Scan

¥wW Spectral Overlay

W\ Spectral/Spatial Scripting

R

Spectral Comparison

Handheld Probe

Spatial Comparison

Report Generator

Spatial Scan

) 0 O @

Buttons

S (o}
can Bnee EMxpert Help

Scan Continuously

2l

User Manual

Stop Scan

End User License Agreement

Settings

Preferences

31
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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.

(.aﬂﬁd'&’ﬂﬁ \
-

4 Project - 1 xr Project-zr blemxr Taxi.emx
PKH!H

# 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.

o‘ BE=tD - fa$ = QI)
47 Project-1 x /7 Project-1* x +

Project View Project View

ooo B B oo B &

& o -8 Pde

m An hpedral

] ]
\Z J \_ J

By default, Project View is pinned and displayed in the EMxpert T et x|
software. In order to maximize the space to view the scan results, §uqeauian + E
Project View can be hidden. Click the pin icon to auto hide Project | g = & -
View. Project View will be hidden and now you can maximize % [2-% Project j:l
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.

f._'.'\i OeZ) = )
)

M Spectral/Spatial --- Scan ID: 2

p=

Spectral
Ampl2.1 to 37.5 dBuV] Freg[10.000 to 100.100 WHzZ]
Resolution Bandwidth: 0100 MHz
Attenuator Value: 0.00 dB
Scanner Module: ISM-8G-V8, 29 x 42
Date: 2013-10-04 19:04:55

malp jaafold @

Full Composite View | User Composite View Full Compaosite View | User Con
| || m— p

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.

<1r Project - 1.emx * X] 1

@ Project View -

> OooE R L

"_‘__,"' = "I: Project ¥ dBu

= h: 0.

= Spectral

é. A EI jm er Mod

= -4 Spatial w/o capacitor B
32 L iF - Spatial w/ capacitor )
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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.

Date: 2014-06-25, 11:2638

. PCB Design 1 - Top Layer - Scan ID: 2 o= =
Spectral
Amp [-4.4 t018.0 dBuV] Freq[10.000 to80.000 MHz]
e oo oy et .
e
Peak Grid

- | S

; =

"

A

st il

mmw
g 2

2400 20 s2.00 es.00
Frequency(iitiz) Auto

2000

o B sores © g
" dbm

/

Scan Option

38.00 5200 66.00 80.00

Scale Option
Frequency(ihz) : Auto
v | Peak Option
View Option i I [v] Show Peaks Peak Number: [20 | ;eamminnmnwe [E|
verage Noise

Scan Option
Scale Option
- PeakOption
View Option

38.00 5200 8500 80.00
Frequency(liz) : Auto

Frequency win: [10.000 nax [50.000
Amplitude Min uax [7200

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 - Top Layer --- Scan ID: 2

==

Spectral
Amp[-44 to 18.0 dBuV] Freq[10.000 toB80.000 MHz]
Resolution Bandwidh: 0100 HHz ~Attenuator Valus: 0.00 dB:
Scanner Hodule: ISH-8G-VE, 29 x 42
Date: 2014.06.25, 11:25:38

Ampltude(dBut) Auto
i ~

70 .
10.00 2400 3800 52.00
Frequency(liiz) Auto

80.00

I LogScale

R shnres © 0
‘ © dm

\

f.

PCB Design 1 - Top Layer --- Scan ID: 2

Spectral
Amp [-4.4 t018.0 dBuV] Freq[10.000 to80.000 MHz]

210

Resolution Bandwidth: 0100 MHz _ Attenuator Value: 0.00 d8
2

o] o
g ] D
g | 5
o ) j
£ A DAL T

e 3020 2910 5540 61.70
K § >

I Logscale

o sonrels © O
‘ ©

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.

(8 PCB Design 1 - Top Layer — Scan ID: 2

\:-HEIHEIa

Spectral
Amp[4.4 to 18.0 dBuV] Freq[10.000 to 80.000
Resolution Bandwidth: 0.100 MHz  Atlenuator Valu
Scanner Hodule: SIL-EG-VE, 20x 42
Date: 2014-06-25, 11:25:30

uhz]

e 00048

1900 Wbz 22100 Mz

—
Run Once

Run Continuously

Reset Zoom

Previous Zoom

Clear Selected Delta Marker

Ampitude(dBuv) Auto
~

e H Export Spectral Data » 3
1000 2000 Open Scan Data Description 800 000
Copy Scan Data
‘ M Grid ¥ Show Peaks :: CopyImage
- Seteee

33

Scan Dala [

ion --- Node: Spectral w/cap, Scan ID: 1

[pesrter ]

Value ~

Owner
2015.07-16. 104459
ISMSGVS, 29x 42

Wo000  MHz
80.0000 MHz

IZIsmwmnayI I Overiay Editor I
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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.

6 Spatial w/o capacitor --- Scan [D: 2

B,

Spatial
Amp [-20.80 to 23.20 dBuV] Freq: 11.064 MHz

Scanner Module: ISM-8G-V8, 29 x 42
Date: 2014-06-25, 11:13:34

—>

Resolution Bandwidth: 0.100 MHz  Attenuator Value: 0.00 dB

r4 AE AJ AD
TT

1

| [

Z AE Al AD
Ampltude(dBuV) Auto

View Options & III_ View3D [¥ Grd W Interpolaton R Overlay

* dBuv
" dBm

2

28

|v] scan Option

Scale Option
View O

/S omons « I Peak Hold
\ =

A A A0

P 1 z
Ampitude(dBuV) : Auto

[] Averaging I

Scan Option

e Al 20

|#] Scale Option
" ViewOptjan
Scse options «| | 2 Auto Scale Amplitude

“ U z
): Auto

e

> 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.

fo

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

(= e [= )

Spatial
Amp [20.90 0 23.20 dBuV] Freq: 11.084 MHz
Resolution Bandwidth: 0.100 MHz  Attenustor Value: 0.00 d8
Scanner Module: ISM-8G-VS, 28 42
Date: 2014-06-25, 11:13:34

w View Opticns & I ¥ View 3D I™ overlay I
WV

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

)

-

34

ns

¥ view 30

v overlay
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Left click and drag to zoom in.

¢ Spatial w/o capacitor --- Scan ID: 2 E’@

Spatial

Amp [-20.80 t0 2320 dBUV] Freq: 11.064 MHz
Resolution Bandwidth: 0100 MHz  Aftenuator Value: 0.00 0B
Scanner Module: ISH-8G-VB, 29 x 42
Date: 2014-06-25, 11:13:34

A F K P U Z AE A A0

A F K P U Z A A A0
Ampitude(dBuV) Auto

I vewsn [ crid [ Interpolaton [ Overlay :‘: ZE"V

m

.

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

¢ Spatial w/o capacitor --- Scan ID: 2 E’@

Spatial
Amp [-20.80 t0 2320 dBUV] Freq: 11.064 MHz
Resolution Bandwidth: 0100 MHz  Aftenuator Value: 0.00 0B
Scanner Module: ISH-8G-VB, 29 x 42
Date: 2014-06-25, 11:13:34

K f o P u

. N @ = s 1
Run Once

Run Continuously
Stop Scan

Reset Zoom
Previous Zoom
Export Spatial Data
Open Scan Data Description
Edit Overlay
@B W § ) g Confirm Selected Cells for New Scan
Ampitude(dBUV)  Copy Scan Data

o
FueaD Cod B oo

[~ Ton 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
= ” > | coryimage
) g JEs
s & dBuv
I" viewsd [¥ Gid [¥ Interpolation [¥ Overlay i
m

Selecting Open Scan Data Description will give information about the scan.

If you select Edit Overlay you can change the Overlay post-scan
to, for example, match the emissions with the Gerber of different
layers instead of the usual Bottom or Top layer. Or you could
correct the position of the Overlay

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

Value ~
Owner

201507-16, 10:44:59
1SM-8G-V8, 29 x42
5040 ; 0041
No9T2A

10,0000 Milz
800000 Mz
0100000 MHz
5000 dDuWV

650 to 18.00 dBuV

You can select a block of cells on your current spatial scan and |.
then, by clicking on Confirm Selected Cells for New Scan, the §-=
Spatial Scan Probes settings have automatically been changed | =e=e e E
to these highlighted cells. It is easier than trying to remember the -

area of the board on which you want to focus for a new scan with s —_—
smaller RBW for example for better sensitivity or les cells for faster scan rate.

PegR
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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. |

i @ Spatial w/Data
L@ Spatial NO Data

How to Add a Node?

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 to the left of the Project node.

Project-1 x| \
Project View o
Module
Spectr: |/Spl al u u - 3 ﬂ
scptng o
Spectral
Spectral Overlay
Spectral Comparison
Spatial
Hand-Held Probe
Spatial Comparison
Report Generator
J

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 | 1 Spatal Scan| SpatalScan Probes | Ampide Adusimelt Descrpton |
Praject View L e T
oooBE R T

=-"¢ Project

Run Once

il Project Run Continuously

Project View a
oo
=% PmJ E Settings

How to View a Node?

Add Node 2
Delete Node

4« Spectral W/, Add Node

Double click on the node that you want to view or right click and select Open View. . Spacmt) | e e
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How to Delete a Node?

Double click on the node that you want to view.

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

How to Export Data?

=--*6 Project

-

Run Once
Run Continuously

Delete Node
pen View
Settings

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.

Run Continuously

Reset Zoom

Previous Zoom

Clear Selected Delta Marker

All Data
All Peaks

Export Spectral Data >

Open Scan Data Description

Copy Scan Data

Copy Image
Settings

Preferences: Analyzer and Display Options

Run Once : :

Run Once
Run C¢

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
T

Preferences present the options for the user’s selection (of the Spectrum Analyzer, Display Options and
Probe Compensation. To access Preferences click on ﬂ 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.

%mnnes

lisu\ayODlmns ]

Current Analyzer: |ng.\em FieldFax

Set Analyzer \Agilent EXA N9010A b

Agient NS010A: 10Hz - 13.6GHz

Firmware Rev, A11.03

\.

OK. Cancel Apply v

Agient N9010A: 10Hz - | A
Agi

Breterences
Analyzer | Dix mrvil
Cu lyzer Iﬁg\\eﬂl FieidFox
- —
I Set Analyzer I [Agient XA NsD10A |
Agient FicldFox

ilent EXA NSO10A
jlertt PXA NSO30A

Fimnware Rev. A 11.03 R85 FSL
RAS FSQ

\.

0K Cancel Apply v

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.
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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

Analyzerll Display Options
v Display Letter For Scanner
Color Spectrum: Pseudo Color
I~ $robe Compensation]
) (o] 500 o)
\ coes 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.

Project Node Settings

To select Project Node settings, either click on @j in the main control bar or right click on the Project Node
and then left click on Settings. Nodes will inherit settings from project settings e.g. start/stop frequency,
RBW, amplitude adjustment, overlay etc. To change settings of a particular scan, select the scan and

click @ or right click on the scan and select Settings.

Qr/ Project-1 x w dr/ Project-1 x

Project View a Project View
B
ct

:

Y oo

-
r Node Settings - Project h

keara\ Scan | Spectral Scan Pruhes‘ Spatial Scan \ Spatial Scan Prnhes‘ Signal Conditioning | Description ’

The tabs in the Project Settings window are covered in the following pages.
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Spectral Scan Tab

Enter Start Frequency and Stop Frequency [ Node Settings - Project =)
to identify the span of the Spectral Scan to be oo e s s o scn s st e son
implemented.

q CVA [ Measure Peaks
RBW (Resolution Bandwidth): It is set by | . =" ==
default at 120 kHz and can be reduced to the ome ] e Uesimn s
lowest level allowed by the spectrum analyzer. e [¥]Replace Date When Runring Cortinuously
Decreasing the bandwidth will improve the * Reference Level
amplitude accuracy and increase the sensitivity; il L
the scan will however take more time to [Tspectrum Analaer s G Coupled Mot
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.

INFORMATION REGARDING ALL ROHDE & SCHWARZ SPECTRUM ANALYZERS EXCEPT
FSU AND FSL: The RBW is only selected from the list of available filters in the Gaussian (3dB)
aka Normal folder. The EMxpert settings will default to the closest RBW if the requested filter is not
available. For the FSL and FSU, the end-user can pre-select the Gaussian or the EMI folder on the
spectrum analyzer before connecting to the EMxpert application. The EMxpert will then use the
filters available in the selected folder.

Reference Level: The maximum signal intensity that the spectrum analyzer can acquire at a given
frequency without clipping, this setting does not need to be changed except when measuring very strong
signals.

Measure Peaks: It activates the peak marking feature whereby peaks are rescanned at a tighter bandwidth
in order to accurately measure the frequency as long as the peak’s value is 5 dB above the average noise
floor of the scan. By default the maximum number of peaks is set to 10. 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. The DC Coupled Mode is
currently available for the Keysight EXA below 10 MHz and PSA below 20 MHz. New drivers must be
developed on demand for any other spectrum analyzer. Contact EMSCAN or your local account manager.
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Importing design file or the picture
Spectral Scan Probes Tab of the DUT is highly recommended.

Select and activate the probes under the DUT. You can Please refer to Overlay Editor
activate the probes by either a left click on individual cells or section.

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.

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.

me ings - /e Settings - Proj
Specil Scarf Spectal Soan Fobes + Scan Probes | Anpitude Spectral Scan “Special Scan Probes | Spatial Scan | Spatal Scan Probes | Ampltude Adusimert | Description |
A F Kk p o0z a & A ] e A A0
FrobesOn = 18
Probes O = 1200
EEEEEEE
(i Select Here
2 21 2

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
(DUT) onto Spectral Scan Probes to guide you in activating the probes.

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 y 28 Input PCB File \

<« 36EMpertvS0-Beta » Taximeter

Spectral Scan Spectral Scan Probes | Spatial Scanl Spatial Scan thes\ Amplitude Adjuﬁment] Descnmmn\

0 5 10 15 20 25 30 35 40

0 ProbesOn = 9
Probes Of = 1209

Select Al
o Select None
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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 &8 Overlay View -9 A
= A A r [3 [ u z Ac 0

—Dh
o
1

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.

Overlay View EEN
- v B = "o
1

Overlay View L.
3 v z e o
1

Node Settings - Project

Spatial Scan Tab T p—— | P ———e——
Enter Center Frequency manually or select it from the Peak
Marker List. The Center Frequency will be set automatically | ~*' 5™ wown
to the chosen frequency. i

[JPeak Hold [ Spatial Averaging
RBW (Resolution Bandwidth): It is set by default at 120 . Bt e ek St
kHz and can be reduced to the lowest level allowed by the e
spectrum analyzer. Decreasing the bandwidth will improve \ [ o o o Coup i

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.

(" Caution: )

INFORMATION REGARDING ALL ROHDE & SCHWARZ SPECTRUM ANALYZERS EXCEPT
FSU AND FSL: The RBW is only selected from the list of available filters in the Gaussian (3dB)
aka Normal folder. The EMxpert settings will default to the closest RBW if the requested filter is not
available. For the FSL and FSU, the end-user can pre-select the Gaussian or the EMI folder on the
spectrum analyzer before connecting to the EMxpert application. The EMxpert will then use the
Lfilters available in the selected folder. y
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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.

Interleaved Scan: This is the automated version of the Blind Spot Reduction Node. 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 70).

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.

Reference Level: The maximum signal intensity that the spectrum analyzer can acquire at a given
frequency without clipping, this setting does not need to be changed except when measuring very strong
signals.

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 | Importing design

probes. Green indicates the activated probes. file or the picture of
. . . the DUT is highly
You can deactivate the probes; either left click on already selected cells or | recommended.

by left clicking and dragging the mouse and choosing Unselect Cells; or by | please refer to

clicking on Select None to deactivate all of the probes. Overlay Editor
When you mouse over the grid, row and column coordinates are displayed. section.
Using the wheel of the mouse will adjust the transparency of the JPG file to
help set the probes.
e Settings - Project r Node Settings - Project
Spectral Scan | Spectral Scan +u\hude Adustment | Descrption | Speciral Scan | Speciral Scan Probes | Spatial Scan m‘ Ampltude Adustmert | Descption |
’ Select Al : Select Al
il Select Nore | 1 1 Select None
e e e 4

It is important to activate all of the probes under the DUT to have a complete view of the emissions on

the DUT.
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Overlay Editor
Please refer to page 40.
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 - Project

Spectral Scan | Speciral Scan Probes | Spatial Scan | Spatial Scan Frobed| Amplitude Adjustment *

Analyzer Tracking Generation

Oon @or «

External Amplitude Adjustment

() Amplification Setting

(®) Attenuator Setting

Internal Analyzer Pre-Amp

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.

Analyzer Tracking Generation: This feature will remotely turn on the tracking generator of the spectrum
analyzer. When you run Spectral or Spectral/Spatial Scan, the tracking generator will output a frequency
that tracks the swept frequency. The Tracking Generation Feature is currently available for the Keysight
FieldFox N9912A. New drivers must be developed on demand for any other spectrum analyzer; contact
EMSCAN or your local account manager.

Description Tab

You can name the node and add a description.

MNode Settings - Spectral

Spectral Scan ] Spectral Scan Probes I Amplituds Ad]ustmert' Description |+

Node Name: [PCE Design 1 - Top Layer

with decoupling capacito
Node Description ping capacto

L oK I Cancel Aoply
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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 36). 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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Scan Types

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: effective spatial resolution of the EMxpert EHX model is 3.75 mm. EMxpert
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 EMxpert probes. 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.

» Spatial Blind Spot Reduction: is now available as the Interleaved function in Spatial Scan. Spatial
Blind Spot Reduction is kept to analyze in the future the data from projects prior to 5.0.

 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. Place the PCB or other device under test (DUT)
on the patented scanner

2. Select the scan type on EMxpert software

3. Run the scan

= 5§ .=== EEEE -===
Power up the PCB or DUT and place it on the 5 ESE8 HSES

scanner aligning as closely as possible to the vertical ' =====i= ===...!!====='=!!!|=

and horizontal guidelines. Lining up with the squares
assists you when importing overlays.

Placing PCB on EMSCAN’s patented scanner
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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 36). 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 39). 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.

Spectral Scan Tab

1.

3.

46

Enter Start Frequency and Stop Frequency [ LIRSSt FCele] B
to identify the span of the Spectral Scan to be |z ke s ] escpin
implemented. Star Frequency T —

10.000 | 2 MHz Maximum Number Of Peaks: |2

RBW (Resolution Bandwidth): It is set by default —

at 120 kHz and can be reduced to the lowest level nonn [ w
allowed by the spectrum analyzer. Decreasing the i
bandwidth will improve the amplitude accuracy =
and increase the sensitivity; the scan will however 1
take more time to complete. The bandwidth you
choose should not be disproportionate to the 1
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.

[]Peak Hold [“]spectral Averaging

[V] Replace Data When Running Continuously

Reference Level

50.000 = deuv

["] spectrum Analyzer in DC Coupled Mode

INFORMATION REGARDING ALL ROHDE & SCHWARZ SPECTRUM ANALYZERS EXCEPT
FSU AND FSL: The RBW is only selected from the list of available filters in the Gaussian (3dB)
aka Normal folder. The EMxpert settings will default to the closest RBW if the requested filter is not
available. For the FSL and FSU, the end-user can pre-select the Gaussian or the EMI folder on the
spectrum analyzer before connecting to the EMxpert application. The EMxpert will then use the
filters available in the selected folder.

Reference Level: The maximum signal intensity that the spectrum analyzer can acquire at a given
frequency without clipping, this setting does not need to be changed except when measuring very
strong signals.

Measure Peaks: It activates the Peak marking feature whereby peaks are rescanned at a tighter
bandwidth in order to accurately measure the frequency as long as the peak’s value is 5 dB above the
average noise floor of the scan. By default the maximum number of peaks is set to 10. 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.

xpert



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 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. The DC Coupled
Mode is currently available for the Keysight EXA below 10 MHz and PSA below 20 MHz. New drivers
must be developed on demand for any other spectrum analyzer. Contact EMSCAN or your local
account manager.

Click Apply

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.

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 - Spectral q r Node Settings - Spectral q
Speciral Scan | Spectral Scan Probes plitude Adjustment] Descriptiunl Spectral Scan  Spectral Scan Probes | Spectral Disp\ay} Amplitude Aﬂjumment] Descnpﬁun}
A ¥ K P o AE Al AD A K P u x AE Al £
1 1 ProbesOn = 21 1 1 ProbesOn = 21
Probes Of = 1157 Probes Of = 1157
Select Al Select Al
" Select None ” i Select None
18 16 16 16
Select Cells
Unselect Cells
21 21 21 21
26 26
¥ K P u o AE J o K P u x Al 0
Tips Tips
A\ . Left cick a singe ool o togie the probe on/off. \. | Left cick a singe cel o toggle the probe on/cff

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.
Overlay Editor
Please refer to page 40.
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Node Settings - PCB Design 1 - Top Layer

Spectral Scan | Spectral Scan Prabel Amplitude Adjustment \Is«

Analyzer Tracking Generation

Oon @uﬁ«

ermal Amplitude Adjustment

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.

() Amplification Setting

(®) Attenuator Setting

Tnternal Analyzer Pre-Amp

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.

Analyzer Tracking Generation: This feature will remotely turn on the tracking generator of the spectrum
analyzer. When you run Spectral or Spectral/Spatial Scan, the tracking generator will output a frequency
that tracks the swept frequency. The Tracking Generation Feature is currently available for the Keysight
FieldFox N9912A. New drivers must be developed on demand for any other spectrum analyzer; contact
EMSCAN or your local account manager.

Speciral Scan\ Spectral Scan Pmbes\ Amplitude Amustmerv' Description |I

Description Tab

Node Name: [PCB Design 1 - Top Layer

You can name the node and add a description. Click OK. Node Desapn: [ S550BF 3 2]

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

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).

< >
i} Infomation View

etting the scanner and spectrum analyzer......

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.

r}u PCB Design 1 - Top Layer --- Scan 1D: 1 [= e 53?

Spectral
Amp[-65 to 18.0 dBuV] Freq[10.000 1o 80.000 MHz]
Resolution Bandwidth: 0.100000 MHz ~ Attenuator Value: 0.00 dB
Scanner Module: ISM-8G-V8, 29 x 42
Date: 2015-07-16, 10:44.:59

210

16.0 —
1.0 _g_RuwMCulSAmuﬂ 00 Freg:11. D'ED

i Wﬂv Wwwt MWMJ%WWWWWM

-9.0

Amplitude(dBul) Auto

10.00 2400 38.00 80.00
Frequency(MHz) Auto

[¥ Grid [¥ Show Peaks (f ggumv [~ Log Scale J
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When running the scan continuously , if Replace Data When Running Continuously in the Spectral

Scan settings is selected (please refer to page 46), 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.

(@ =
1D I Scan Date | Descriptio
1 2013-12-04 09:22:53
£ >
@ Infomation View Yy

In order to keep all scan data when running the scan continuously , uncheck Replace Data When

Running Continuously in the Spectral Scan settings (please refer to page 46). You can display spectral
graphs of all the scan data. Simply click on the scan and the graph will immediately update.

@ s Spectral --- Scan ID: 4 EI@
Spectral
Amp[-3.2 to 206 dBuV] Freg[10.000 to 80.000 MHz]
Resolution Bandwidth:  0.100 MHz  Aftenuator Value: 0.00 dB
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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 36). 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 41). 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.
Spatial Scan Tab
1.

Node Settings - Spatial q

Spotl Scan || o | Ampitude Adjustmert | Desrpion|
Scan pata :

Enter Center Frequency manually or select it from the Peak oo
Marker List. The Center Frequency will be set automatically to
the chosen frequency. | | -

RBW (Resolution Bandwidth): It is set by default at 120 kHz
and can be reduced to the lowest level allowed by the spectrum 1
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 \_ x| o )
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.

INFORMATION REGARDING ALL ROHDE & SCHWARZ SPECTRUM ANALYZERS EXCEPT FSU AND FSL:
The RBW is only selected from the list of available filters in the Gaussian (3dB) aka Normal folder. The EMxpert
settings will default to the closest RBW if the requested filter is not available. For the FSL and FSU, the end-
user can pre-select the Gaussian or the EMI folder on the spectrum analyzer before connecting to the EMxpert
application. The EMxpert will then use the filters available in the selected folder.
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Interleaved Scan: This is the automated version of the Blind Spot Reduction Node. This scan is meant
to overcome the limitations of the probe polarizations. By measuring a DUT twice with a one row
physical shift between the two scans this blind spot can be eliminated.

Peak Marker List: 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 possible 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.

xpert



8. Reference Level: The maximum signal intensity that the spectrum analyzer can acquire at a given
frequency without clipping, this setting does not need to be changed except when measuring very

strong signals.

9. 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. The DC Coupled
Mode is currently available for the Keysight EXA below 10 MHz and PSA below 20 MHz. New drivers
must be developed on demand for any other spectrum analyzer; contact EMSCAN or your local

account manager.
10. 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
Select Cells or click 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 left
click and drag the mouse and choose Unselect Cells or click Select None to

deactivate all of the probes.

Import

ing 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.

7 o0e Settngs - Spata \
Spatial Scar \ Description \
F K P u z AE Al Q
. . FrobesOn = 0
Probes Off = 1218
Select Al
Select None

Tips

1. Left olick a single ¢! to toggle the probe on/off

2. Left cick and drag the mouse to sslect/unsslect mutple cals J

No(!e !eﬂlngs - !paila

Spatial Scan  Spatial Scan Probes | Amplitude Adjusiment‘ Descnm\nn‘

1 1

Tips:
1. Left click a single & to toggle the probe on/off

2. Left click and drag the mouse to select/unselect multiple cels

Select Al
1 Select None

\

ProbesOn = 187
Probes Off = 1031

J

It is important to activate all of the probes under the DUT to have a complete view of the emissions on

the DUT.

Overlay Editor

Please refer to page 40.
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 | B
Amplification Setting or Attenuator Setting and then select the

r Node Settings - Spatial q
Spatial Scan| Spatil Sean prahe] Ampitude Adjestment

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.

51

EMxpert



EMxpert Software
Spatial Scan

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.

Analyzer Tracking Generation: This feature will remotely turn on the tracking generator of the spectrum
analyzer. When you run Spatial Scan, the tracking generator will output at the center frequency selected
for the Spatial Scan. The Tracking Generation Feature is currently available for the Keysight FieldFox
N9912A. New drivers must be developed on demand for any other spectrum analyzer; contact EMSCAN

or your local account manager.
m
Descri p tion Tab Spatial Scan | Spatial Sean Probes | Amplitude Adjustmen "Descrption |

Node Name: [Spatial 11.064 MHz w/cap

You can name the node and add a description. Vet nct, [T

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

Spatial w/ capacitor --- Scan ID: 1 (=== \

Spatial
Amp 24,90t 15.40 dBUV] Freg: 11,084 Nz
Resoluion Banduwidin: 0.100 MHz  Aftenuator Value: 0.00 68
Scanner Woduke: ISH-36-V8, 29x 42
Date: 2014-06.25, 10:5736

-
Row:13 CoiR Amp:13.37 Freq:11.064

= o) AL

Foe o

L oM N oo p
Ampitude(dBuV) Auto

e B o i oy B

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 4 to 10 times per second on the EHX
depending on the spectrum analyzer’s performance. 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.

’D)‘ A=
¢ Project- f.emx* x
Project View n —
[ Spatial 11.064 MHz w/ cap --- Scan ID: 20 [EIrE =]
> ]
Spatial
AMp [-27.00 0 1410 dBUV] Freq: 11064 Mz
= . PCE Design 1 - Top Layer Resoiution Bandwicth: 0100 WHz  Attenuator Value: 0.00 B
bl 0 spatial 11.064 MHz w/ cap Scanner Module: IS-L4G-Xi-I15, 29 x 42
T Date: 2014.06-27, 09:53:45.
: F K P o w v
™ =
"] e
1" 1"
& -
1 1
F L ~ P e R 5 T y v
2 2014-06-27, 09:53:... Ampitude(dBuV) Auto -
&
T T
\ i i Bm ‘
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EMxpert Software
Spatial Scan

If Replace Data When Running Continuously in the Spatial Scan settings is selected (please refer to page
50), 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.

' ID | Scan Date I Dascngtiol

2013-12-04 101801 [ |

< >
h Infomation View J

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.

r Project - 1.emx* l
Project View & 2
500 R & (] Spatial 11.064 MHz w/ cap --- Scan ID: 20 (===
_ : Spatial
o |E-"C Project Amp [-27.00to 14.10 dBuV] Freg 11.0684 MHz
m El-s PCB Design 1- Top Layer Resolution Bandwidth: 0.100 MHz  Attenuator Value: 0.00 dB
/L] g @ Spatial 11.064 MHz w/ cap Scanner Module: ISM-L4G-Xi-M5, 29 x 42
m Date: 2014-06-27, 09:53:45
m
L]
¥
i
Es
&
o 1 o I“rip*\ F & H K M N © p @ R S5 T g V¥
20 2014-06-27, 09:53:... Amplitude(dBuV) Auto
19 2014-06-27, 09:53:... & deuv
18 2014-06-27, 09:53:... [T view3sn W Grid v owverlay u
l T 2014-06-27, 09:53:... i J
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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 36). Node settings window
automatically opens.

nnnnnnn

Node Settings - Spectral/Spatial q
Spectral/Spatial Scan inherits the setting parameters that were e
selected in the settings of the Project node (please refer to page Dawrers
39). You can override any of the inherited setting parameters by

modifying the tabs in the Spectral/Spatial Scan settings window.

The tabs in the Spectral/Spatial Scan Settings window are
covered in the following pages. SO ————

Spectral Scan Tab

1. Enter Start Frequency and Stop Frequency to identify the
span of the Spectral Scan to be implemented. L e | o

2. RBW (Resolution Bandwidth): It is set by default at 120 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.

INFORMATION REGARDING ALL ROHDE & SCHWARZ SPECTRUM ANALYZERS EXCEPT
FSU AND FSL: The RBW is only selected from the list of available filters in the Gaussian (3dB)
aka Normal folder. The EMxpert settings will default to the closest RBW if the requested filter is not
available. For the FSL and FSU, the end-user can pre-select the Gaussian or the EMI folder on the
spectrum analyzer before connecting to the EMxpert application. The EMxpert will then use the
filters available in the selected folder.

>4 xpert



8.

Reference Level: The maximum signal intensity that the spectrum analyzer can acquire at a given
frequency without clipping, this setting does not need to be changed except when measuring very
strong signals.

Measure Peaks: It activates the peak marking feature whereby peaks are rescanned at a tighter
bandwidth in order to accurately measure the frequency as long as the peak’s value is 5 dB above
the average noise floor of the scan. By default the maximum number of peaks is set to 10. The
maximum number peaks that can be measured is 30. There is little value in activating this function in
the Spectral/Spatial node.

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

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. The DC Coupled
Mode is currently available for the Keysight EXA below 10 MHz and PSA below 20 MHz. New drivers
must be developed on demand for any other spectrum analyzer. Contact EMSCAN or your local
account manager.

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 | Importing design
and choosing Select Cells; or clicking on Select All to activate all of the probes. | file or the picture of
Green indicates the activated probes. the DUT is highly

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.

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.

e Settings - Spectral/Spatial le Settings - Spectral/Spatial
Spectral Scan ~ Spectral/Spatial Scan Probes | Amplitude Adiustmert | Description |
o A F i P u z RE AL AO
g 7 FrobesOn = 1 y . Probes On = 187
Probes OF = 1217 Probes Off = 1031
Select Al Select Al
i Select None L i Select Nons
18 5 16 16
21 2 21 21
[ "Overlay Edior ] " Oveilay Editor
2% P 2 26
A ) AE A A A F ic 3 u z RE AL A0
Tips Tips
1. Left click a single cell to togale the probe on/off ‘ ‘ 1. Left dlick a single cell o toggle the probe on/off ‘
k » »

It is important to activate all the probes under the DUT to have a complete view of the emissions from
the DUT.

Overlay Editor

Please refer to page 40.
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EMxpert Software
Spectral/Spatial Scan

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 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.

Analyzer Tracking Generation: This feature will remotely turn on the tracking generator of the spectrum
analyzer. When you run Spatial Scan, the tracking generator will output at the center frequency selected
for the Spatial Scan. The Tracking Generation Feature is currently available for the Keysight FieldFox
N9912A. New drivers must be developed on demand for any other spectrum analyzer; contact EMSCAN
or your local account manager.

Node Settings - Spectral/Spatial

Spectral Scan | Spectral/Spatial Sean Probedl Amplitude Adjustment *
Analyzer Tracking Generation
Oon @or «

External Amplitude Adjustment

() Amplification Setting

(®) Attenuator Setting

Internal Analyzer Pre-Amp

Description Tab

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

= —
Node Settings - Spectral/Spatial
Spectral Scan } Spectral/Spatial Scan Probes ] Amplitude ﬂ-djuslmer!‘ Description I*

Node MName: |Spamml/5patia\\

Node Description
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EMxpert Software
Spectral/Spatial Scan

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.

Project - 1b.emx X |
L E (e Sl Spectral/Spatial --- Scan ID: 1 = |2 =
oo B R Spectral Spatial
8 [=-% Project Ampl1.2 dBuV] Freg[10.000 to80.000 MHz] Amp[36 1 'dBuV] Freg: [10.000 to 30.000 WMHz]
EN- Spectral Resolution Bandwidth: 0100 MHz  Aftenuator Value: 0.00 dB Resolution Bandwidth:  0.100 MHz  Aftenuator Value: 0.00 dB
m H Spatial Scanner Module: ISM-8G-V8, 29 x 42 Scanner Module: ISM-8G-V8, 29 x 42
| @ Spatislw/ocap Date: 2014-06-27, 10:32:59 Date: 2014-06-27, 10:32:59
W| @ Spatial11.064M ap
m| o EEIEEE Full Camposte View | FulUser Composie View | User Gomposie View || Ful Compaste View | User Composite View [
m 260
= F oo o » s K L w ow o P a s s T Uy
u L] L]
m i 7
] s s
e e s s
; 10 10
) s
g " "
« Sk
g : 2
] Scan Date Descri | &
: n
1 2014-06-27, 10:32:.. 2
n ] “
=
1 =
16 i B 3 16
F & & J K L M N O P @GRS T o v
- | f H | Ampltude(dBuV) Auto
10.00 2400 38.00 5200 68.00 80.00
Frequency(MHz) Auto =
¥ Grid [~ show Peaks f_ jE“V I” Logscale " view3n W Grd | Interpolation R Overlay ﬁ :E“V
Bm iBm

Full Composite Spectral View

Composite Spectral looks like a normal Spectral Scan however it is a gateway to 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.

Spectral/Spatial --- Scan ID: 1

Spectral
Ampl0.1 10312 dBuV] Freal10.000 1080000 Nz
ciuton Bandvwidth: 0100000 UHz  Attenustor Vas: 0,00 48

Spatial

[ Compese Vi s Corposs Ve | Use orposes View ol Corpost Vew [ e Gomposte v |

Row-14 ColR Amp:2590 Freq:11.100 |
-
=l \
"
.
) M | N\Af "
o ilwk ‘I | ﬂu f i * 5!
) v
« PR

-, I g

z

Amplt de(BuV; Ato

=
=

= me R @
Frequency(lz) Auto
T v
% crid [ Showpeaks @ dBuv I~ Log Scale [~ View3p [ Grid [ nterpolaton (® dBUV [V Overlay
" dBm  dsm
— —
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EMxpert Software
Spectral/Spatial Scan

Multi Frequency Marker

Right click on the spectral graph and select Multi Frequency Marker.

%ra!.m. == 5can ID: 1

Spectial
Feto o0

[ e |

e e r?’
—

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.

-
Spectral/Spatial --- Scan ID: 1

Spectral
Resoluton Bandwidth:0.100000
‘Scanner Module: S-LIGXLMT, 29x 42
Date: 2015.05.05, 065538

Full Composte View |mvu»« Composite View | User Composte View |

ATpI0.1 10312 dBuV] Freql10.000 1280.000 WHz)
Attenuator Value: 0.00 08
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Amp|-1021025.9 dBuV]
Resoluton Bandwidth: 0100000 iz _Atenustor Vae: 0.00 45
)

FullComposte View [ User Composte View |
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Amplude(dBuY) Auto

|
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|

L
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<
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To clear frequency markers, right click on the spectral graph and select Clear Selected Frequency Marker.
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EMxpert Software
Spectral/Spatial Scan

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

Dectral/opatial -
Spectral
Amp[1.2 to23.0 dBuV] Freq[10.000 000 MHz]

TmiE B e G
er Modul: IS11-8G-V8, 29 42
Date: 2014.06.27, 103269

Ful Composie View | Full/User Compose Vien: | User Composte View |+

%0

.

Full Composte View User C:

ncy Markers Select

Ampltude(dBuV) At

A Clear Selected Delta Marker

0
1000 2400 3200 5200 8500 20.00
Frequency(HKz} Auto

o
Fau B ™ igss

Bl

3

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 33.100 MHz. Both are displayed above the

spectral graph.
Spectral *

Scanner Module: ISM-BG-VE, 29x 42
Date: 2014-06-27, 10:3259

Full Composte View | Fll/User Composie View | User Composte View | Full Composte View  User Ce
Detea Marier

1220 GBuv  Dehts: 560 aBuv
22100 M 11400 Mz

A Row:15 ColQ Amp:17.80 Freq:33.191

125 -

Ampitude(dBu\) Auto

|
WN il Wﬂ

00 2400 200 c0.00
Feq cy(ym;m

P Fsore CPY oo
¢
e

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

pectral/spatial -

Spectral
Ampl12 1023.0 dBuV] Freal10.000 t080.000 WHz]
Resoluton Bandwidth: 0100 MHz _ Aftenuator Value: 0.0 d8.
Scanner Wodule: ISBG-VE, 20 42
Date: 2014-06-27, 10:3259

Ful Composte View | Full lser Composte Viens | User Composte View Full Composte View User C:

Delta Marier: 1220 GBWV  Delte: -8.20 dBuV/
22100 MHz 16900 Mz

Ampltude(dBUV) Auto

Export Spectral Data
Open Scan Data Description

Copy Image
Settings 5

10
1000 2400

20
Frequency(iiiz} Auto

| =opor o] B W oshonpess - O I™ Log Scale
" dém
-
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EMxpert Software
Spectral/Spatial Scan

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.

=N

Spectral
Ag 23.0 dBu\] Freq[10.000 to 80.000 MHz]
Resolu idth:  0.100 MHz  Attenuator Value: 0.00 dB
canner Module: ISN-8G-V8, 29 x 42
Date: 2014-06-27, 10:32:59

-
Spectral/Spatial --- Scan ID: 1
Spatial
Scanner Module: ISW-8G-V8, 29x 42

| Date: 2014-06-27, 10:32:59

\
Full Composte View IUgrerVCampasner\ﬁewrl

Amp[3.6 t023.0 dBuV] Freq: [10.000 to 80.000 KHz]
Resolution Bandwidth: 0.100 MHz  Attenuator Value: 0.00 5

Ampltuda(dBuv) Auto

Full Composite \ﬁewl Full/User Composite View IUger Compostte Vi .
— Full Composite
— User Composite
290 -

r " T
370 . H Amplitude(dBuV) Auto
10.00 24.00 38.00 52.00 66.00 &0.00
Freguency(MHz) Auto
o | o
W Gid 7 shonpess :E“" I™ LogScale _ [ vew® W Gnd [V ntepoaton ¥ Overay :E“"
Bm Bm

Multi Frequency Marker

Right click on the spatial graph and select Multi-Cells Select.

pectral/Spatial --- Scan ID: 1

ey

akiz]
0.00 8B

[ Componte viem I*w |

Spatial
AMp[36 to23.0 dBUV] Freq: [10.001 000 MHz]
Resolution Bandwidth: 0100 MHz  Aftenuator Value: 0.00 6B
Scanner Module: ISW-86-V8, 29 x42
Date: 2014-06-27, 10:32:59

Clear Selected Cells

Export Spatial Data
Open Scan Data Description

Ampitude(dBuV) Auto

3
[“vien3d W Gid [V Interpolaton [ Overlay = :E“V
iBm
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EMxpert Software
Spectral/Spatial Scan

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.

—
Spectral/Spatial --- Scan ID: 1

(== N

Spectral
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User Composite View tab displays the spectral graph of user selected cells.

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 and that can be connected to a supported spectrum analyzer.

Note that the function and operation of the Handheld Probe Scan is very similar to the Spectral Spatial
Scan function. 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 36). Node settings window

automatically opens.

Handheld Probe Scan inherits the setting parameters that
were selected in the settings of the Project node (please p———
refer to page 39). You can override any of the inherited 1 L

setting parameters by modifying the tabs in the Handheld
Probe Scan settings window. The tabs in the Handheld Scan raw
Settings window are covered in the following pages. W e

Spectral Scan Tab [] spectrum Analyzer in DC Coupled Mode

1.

3.
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Node Settings - Handheld Probe h

eScan Probes | Amplitude Adjustment | Description |

[ ]Measure Peaks

Stop Frequency

120 KHz v
Reference Level

Enter Start Frequency and Stop Frequency to identify
the span of the Spectral Scan to be implemented. The
Stop Frequency can be any frequency supported by the
handheld probe and spectrum analyzer; it is not limited \ SR
to the 4 GHz or 8 GHz limit of the EMxpert scanner.

RBW (Resolution Bandwidth): It is set by default at 120 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.

INFORMATION REGARDING ALL ROHDE & SCHWARZ SPECTRUM ANALYZERS EXCEPT
FSU AND FSL: The RBW is only selected from the list of available filters in the Gaussian (3dB)
aka Normal folder. The EMxpert settings will default to the closest RBW if the requested filter is not
available. For the FSL and FSU, the end-user can pre-select the Gaussian or the EMI folder on the
spectrum analyzer before connecting to the EMxpert application. The EMxpert will then use the
filters available in the selected folder.

Reference Level: The maximum signal intensity that the spectrum analyzer can acquire at a given
frequency without clipping, this setting does not need to be changed except when measuring very
strong signals.

Measure Peaks: It activates the peak marking feature whereby peaks are rescanned at a tighter
bandwidth in order to accurately measure the frequency as long as the peak’s value is 5 dB above
the average noise floor of the scan. By default the maximum number of peaks is set to 10. The
maximum number peaks that can be measured is 30. There is little value in activating this feature in
the Handheld Probe node.
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5. Peak Hold: This feature is not active for a Handheld Probe Scan.

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

7. 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. The DC Coupled
Mode is currently available for the Keysight EXA below 10 MHz and PSA below 20 MHz. New drivers
must be developed on demand for any other spectrum analyzer. Contact EMSCAN or your local

account manager.

8. Click Apply
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
probes. Green indicates the activated probes.

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

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

need the scanner connected to the adaptor.

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.

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

r Node Settings - Handheld Probe q r Node Settings - Handheld Probe q
Spectral Scar| Handheld Probe Scan Probes A«m\oesmpmn\ Spectial Scan "Handheld Probe Scan Probes | Ampliude Adjustment | Description |
P u z e A A0 A e A
a Probes On 187 a ProbesOn = 16
Probes Off = 1031 Probes OFf = 1202
SelectAl SelectAl
" "
SelectNone SelectNone
2 ' 2
i Overlay Editor | f Overlay Editor |

The handheld scan node will organize the measurements into the correct physical
layout if the probes position is correct for each manual trigger. Please refer to

page 65.
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Overlay Editor
Please refer to page 40.
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 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.

Analyzer Tracking Generation: This feature will remotely turn on the tracking generator of the spectrum
analyzer. When you run Spatial Scan, the tracking generator will output at the center frequency selected
for the Spatial Scan. The Tracking Generation Feature is currently available for the Keysight FieldFox
N9912A. New drivers must be developed on demand for any other spectrum analyzer; contact EMSCAN
or your local account manager.

Spectral Scan | Handheld Probe Sean Probe:

Extemal Amplitude Adustment

Description Tab \,

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

Spectral Scan | Handheld Frobe Scan Frobes | Ampltude Adustmer escription

Node Name: [Handheld Probe|

Node Descrption:

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

r Hand Held Probing

You are going to hand probe.
[ Row =14, Col=17 *

o < EMxpert




EMxpert Software
Handheld Probe Scan

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

s e

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

5 / =
s

H =i

H

/ e

40

u
0 ————————————————— | Ampltue (dBUY) Auto
1240 12.00

1120 11.80
Frequency(Hz) Auto

Pod sonreds T lgsak TVewD FGid W wiwposion ¥ oveley - B
=

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.

65 EMxpert



EMxpert Software
Spectral Overlay

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 overlapping frequency 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 36). Node settings window automatically

opens.

-=

Node Name:  [Spectral Overlay|

Node Description

v

\

OK Cancel foply

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 - tb.emx* x| ) |
Project View q
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Project View a 5 o II .
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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 36). 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.
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Spatial Blind Spot Reduction
For EMxpert EHX Models

The Interleaved Scan is meant to overcome the limitations of the probe polarizations. Each of the 1218
probes on the EMxpert EHX 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 below.

é N

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

00

k 180° Yy

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 a small physical shift between scans.

For EMxpert EMX Model

Each of the 1218 probes on the EMxpert EMX scanner is created from two overlapping loops to increase
their angular coverage. Even with this hybrid approach they do not have 360 degree coverage. There is
one orientation of magnetic field that the probes do not respond to, essentially creating a blind spot. This
blind spot can be eliminated by measuring a DUT twice with a small physical shift between two scans.

A scale model of the probes is shown below. It effectively combines two separate loop probes into one
“X Loop”.

é 3 dB Sensitivity versus Field Orientation )
00
B Nexus XLS
@ Simple Loop
4 )
270°
\_ Yy Yy
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For All EMxpert Models

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 below.

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.

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.
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Creating a Blind Spot Reduction Node
EMxpert v5.x
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 Sean | Spatial Scan Probes | Ampltude Ad‘ug\memi Dezcnmmni
Center Frequency Peak Marker List
r 1 [ —T
4 /" Project-1 x
Project View R imw—
oo0E R
LI | ¥ iteteaved Scan
m Add Node 4 Spectral
i, Settings | S.Ea.tl.al
pectral/Spatia
m Hand-Held Probe
™= Spatial Comparison
ﬁ Spectral Comparison
L ‘w&—) L

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

Qo< o o ] B

- A e -l D

BLL T [T e
— TR
= ] B et e

c. Run the second spatial scan: After the first scan, a message box will pop-up indicating to move
the DUT up by exactly 1 row. Another way to describe the direction up is along the shorter axis
towards the lower row numbers. Do not change the orientation or position along the longer axis of
the board. After you move the DUT, click OK to run the second scan

Move the DUT up by exactly 1 row

[ o [ e e EIRED
s | TS TRENT o o s =
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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 36). 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.
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Measurement Tips

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 the 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 eliminate the possibility that 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 identical positions and with
identical scanning parameters to identify frequencies that have emissions emanating from the DUT.

To determine the significant emission areas on the DUT at the frequencies of interest:

4. Perform a wide-frequency range Spectral/Spatial Scan or several Spectral/Spatial Scans to cover the
entire frequency range of interest. Run Spatial Scans at the same frequencies used in Steps 1 and 2.

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.

3 EEES ESE: EEE: Tm

73 EMxpert



Scanning Best Practices

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.

74

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?

How do | achieve higher frequency accuracy?

| have a spectrum analyzer that is not on the list of supported analyzers, can it be supported?

How do | make sure that | see all the peaks that might cause me problems in the far-field?

What are the Minimum System Requirements?

© N o o b~ w0 N

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

9. How sensitive is EMSCAN’s patented scanner?

10. | 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?

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

12. Why does the peak marking process take longer than the estimated time?

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

14. Can | create Limit Lines for FCC requirements?

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

16. Why is the result of the Spectral Scan different than the image displayed on the spectrum analyzer?

17. How long does a typical Spectral Scan take?

18. How long does a typical Spatial Scan take?

19. | 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 EHX does not require calibration after shipment. The scanner elements are passive and
will not require further calibration. If you believe that one or more of the probes have been damaged,
the unit can be returned to EMSCAN for verification and repair.

What is the frequency and amplitude accuracy of the EMxpert measurements?
Frequency Accuracy: Marked Peaks — Typically accurate to 1 kHz

A calibrated spectrum analyzer or EMC analyzer normally has a frequency error of between 1% and
2% of span. During the process of marking peaks, EMxpert conducts several rescans of identified
peaks after the initial scan is completed. The final accuracy is 1-2% of the final scan bandwidth shown
on the spectrum analyzer display.

Some supported models of spectrum analyzer provide higher accuracy frequency measurements
using an internal counter. For these spectrum analyzers the final accuracy is the specified accuracy
of the counter.

Amplitude Accuracy: Spectral or Spatial Scans: approximately +/- 3 dB

This is a combination of spectrum analyzer accuracy and probe factor responses from cell to cell
across all frequencies from scanner to scanner.

How do | achieve higher frequency accuracy?

Frequency accuracy is compromised by the spectrum analyzer frequency measurement accuracy
of 1% to 2% of span, unless the spectrum analyzer is equipped with a higher accuracy frequency
counter. Therefore, by decreasing the span, the user can increase the frequency accuracy. Since
EMxpert final rescan for peak detection is set at a span of 5 x RBW, reducing the RBW has the effect
of improving the frequency accuracy.

| have a spectrum analyzer that is not on the list of supported analyzers. Can it be
supported?

If your spectrum analyzer is not on the supported spectrum analyzer list, please contact your local
representative or EMSCAN at support@emscan.com to discuss the development of a custom driver.

Spectrum Analyzer must be configured with the following options to be supported: gated sweep, pre-
amplifier, LAN or USB port, external trigger port with BNC connector and VISA support.

How do | make sure that | see all the peaks that might cause me problems in the far-
field?

There are instances where components of the DUT are some distance away from EMSCAN'’s patented
scanner, and signals from these devices may be mixed with the noise floor. We recommend that a low
noise amplifier be placed in series between the scanner and the spectrum analyzer to differentiate
the signal from the noise floor. We also recommend that you reduce the RBW to improve the signal to
noise ratio. It is important to recognize that some of the emissions may originate within the DUT, and
then couple onto the connectors and cables (which may act as an antenna). The signals, at the DUT
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level, can be of low amplitude, while their far-field value (when conducted out and radiated), could be
up to 100,000 times as large (for further details refer to the Common Mode section in the Applications

Report).

7. What are the Minimum System Requirements?
* CPU 333 MHz or faster
« 128 MB RAM, 256 MB recommended for EHX and EHX+, and 8 GB recommended for ERX+
* 8 MB Video or more
*  Windows XP/Vista/Windows 7/8/8.1 OS
* 10/100 Network Card
8. 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.
9. How sensitive is EMSCAN'’s patented scanner?
EMX sensitivity: -135 dBm to 35 dBm (Dependant on spectrum analyzer performance)
Sensitivity -3 -50| -100( -108| -107| -100 -95 -85 -85 -80
Sensitivity with 40 dB LNA -20 60| -135[ -120| -135| -115| -115| -105| -100 -90

(* 30 dB LNA)

EHX sensitivity: -130 dBm to 35 dBm (Dependant on spectrum analyzer performance)

Sensitivity 0 -15 -25 -68 -75 -79 -83 -85 -85 -86

Sensitivity with 40 dB LNA -10 -25 -45 -90 -95 -100 -100 -130 -95 -100

Sensitivity -78 -68 -70 -75 -70 -65 -70 -60 -60

Sensitivity with 38 dB Power Amp. -91 -85 -90 -88 -85 -90 -85 -70 -63

(* 40 dB LNA,; ** 38 dB Power amplifier (Please refer to Technical Bulletin #15 for the test setup))

10.1 added a low noise amplifier (or an attenuator) between the EHX scanner and the
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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 - Spatial

Spatial Scan | Spatial Scan Prubel Amplitude Adjustment |I1s«
Analyzer Tracking Generation
Oon @0t «

External Amplitude Adjustment

) Amplficaton Secting 000 ® « E MX e rtm
“= g

(®) Attenuator Setting v/ ds
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11. 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.

12.Why does the peak marking process take longer than the estimated time?

EMxpert build a peak list initially during the Spectral Scan. Then it goes back to each and every peak
and zooms in to make a more accurate measurement.

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

Use either Spectral Overlay or Spectral Comparison feature.

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

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.

15.1 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 ﬂ and go to the
Display Options tab (please refer to page 38).

Compare Spatial =@ Y & Compare Spatial =@ Y & Compare Spatial =@
tial D2
01095 oo

Spatial Comparison

‘Comparison Amptude]-20.20 to 4030 BuV]

Test View | Reference View | Compars

Defective PCB Golden Sample Pass/Fail Test

16.Why is the result of the Spectral Scan different than the image displayed on the

78

spectrum analyzer?

EMxpert measures the DUT’s emission on the surface of the scanner. The spectrum analyzer records
the signal that is coupled by the scanner and transmitted to its RF input. However, there is an insertion
loss and probe loss between the DUT and the RF input into the SA. These losses are different for
each and every cell because the path is slightly different. EMxpert can compensate for this loss in
each cell and across all frequencies.
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The default for the software is to not compensate for these losses in which case the view in the
EMxpert software and the image displayed on the spectrum analyzer should be the same. The user
has the option of turning on this compensation and adjusting the measured results to account for
these losses. If the compensation is set to ON in the setting then this results in the EMxpert software
viewer and the SA not showing the same magnitude in a spectral and spatial scan. The frequency of
the peaks should be the same in either case.

17.How long does a typical Spectral Scan take?

EMxpert EHX: It depends on the spectrum analyzer performance; for example to scan a 4” x 4” PCB
with a span of 100 MHz and an RBW of 100 kHz with an Agilent MXA or a PXA takes a few seconds,
closeto 1; and if you remove peak marking which is a separate function of Spectral Scanitis even faster.
Scanning area, span and RBW are user selectable.

18.How long does a typical Spatial Scan take?

EMxpert EHX: Less than one second though highly dependent on the spectrum analyzer performance.

19.1am designing multiple layer boards. How can EMxpert help to diagnose EM problems?
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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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Appendix - Error Messages

If you receive other error messages please contact EMSCAN Technical Support

Error Messages Possible Causes Action
No appropriate spectrum analyzeris | This occurs when the connected|Please contact EMSCAN
connected. spectrum is not supported. Technical Support.

1) Check the connection

Failed to read adaptor EID

Driver cannot read EID from adaptor.

between the adaptor and the
PC.

2) Try one more time.

3) If you get the same error
message again, please contact
EMSCAN Technical Support.

Failed to read adaptor firmware
version

Driver cannot read firmware version of
adaptor.

1) Check the connection
between the adaptor and the
PC.

2) Try one more time.

3) If you get the same error
message again, please contact
EMSCAN Technical Support.

Failed to query instrument type.
Please calibrate spectrum analyzer.

Driver cannot query the connected
spectrum analyzer type.

1) Calibrate spectrum analyzer
(see Spectrum Analyzer Setup)

2) Try one more time.

3) If you get the same error
message again, uninstall and
reinstall EMxpert software.

Failed to read scanner type

Driver cannot read scanner type on the
adaptor.

1) Check the connection
between the scanner and the
adaptor.

2) Check the connection
between the adaptor and the
PC.

3) Try one more time.

4) If you get the same error
message again, please contact
EMSCAN Technical Support.

file, please update the license.

The system cannot run any scans in this
state

EMxpert does not support this|EMxpert only supports the 29 x 42 size | Please contact EMSCAN
scanner type scanners Technical Support.

The license file is not present, cannot be
There is a problem with the license | decrypted or is incorrect for this hardware. | Please  contact EMSCAN

Technical Support.
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Failed to read license

Driver cannot read license on the adaptor
because of data transfer error.

1) Check the connection
between the adaptor and the
PC.

2) Try one more time.

3) If you get the same error
message again, the license
should be updated. Please
contact EMSCAN Technical
Support.

Failed to write license

Driver cannot write license to adaptor
because of data transfer error.

1) Check the connection
between the adaptor and the
PC.

2) Try one more time.

3) If you get the same error
message again, please contact
EMSCAN Technical Support.

Error #338: The requested
bandwidth is outside the capabilities
of the spectrum analyzer. <detailed
bandwidth information>

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

Change the RBW (resolution
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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Appendix - Regulatory Compliance

Safety and Regulatory Information

The Spectrum Analyzer connected with an Ethernet cable to the Personal Computer (PC) must all
together comply with CE emission requirements

* 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.
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+ 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.

» 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 15B

+ 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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