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ACA TMetrix  

One of the Companies in the ACA group 

ïTMetrix - Precision measurement instruments and design 
tools 

ï Integrys (Embedded computing, imaging and custom engineering) 

ïSpectra Research (Materials characterization, Spectroscopy, 
Nanotechnology and surface Science.) 

 Founded in 1959 

Offices across Canada with headquarters and Calibration 
and repair  Service in Mississauga. 

 



Other product areas of interest 
General purpose Test equipment 

ï Oscilloscopes   

ï Power supplies 

ï Signal generators, function generators and Arbs 

ï Power and Impedance Analyzers  

ï Recorders ,Data Loggers, Bench digital multimeters 

ï Precision probes and current sensors 

 

Specialized equipment 

ï EMF simulation, Personal RF monitors and Safety Code 6 compliance solutions 

ï RF channel emulators 

ï Protocol analyzers for nearly any protocol 

ï BERTs 

ï VNAs 

ï Spectrum Analyzers 



Other Services 

Leasing and Rental of nearly every 
brand of Test Equipment 

In Canada calibration and repair 

Technical support and training 

Technology seminars  

ïPublic 

ïIn-house on demand 



EMSCAN 

Private Canadian corporation since 1989 
ïCoverage in 39 countries 

Unique and patented products 
ïFocused on very-near-field EM and RF testing 

Recognized innovative products 

 
 



EMSCAN Introduction 

 World Leading Developer of Fast Magnetic 
Very-Near-Field Measurement Applications 

 

 Real-Time Visual Test Solutions for Antenna 
and PCB Designers and Verification Engineers 

 

Pre-Compliance Not Compliance 

 

 



EMSCAN Value Proposition 

 

Dramatically Increase Designer Productivity 

 

Substantially Accelerate Time-to-Market 

 

Significantly Reduce Development Cost 

 



EMSCAN Products 

EMxpert 

ï EMC/EMI diagnostic tool 
enabling designers to rapidly 
diagnose and solve EM problems 
in a single design cycle in their 
own lab environment 
 

RFxpert 

ï APM tool enabling engineers to 
quickly evaluate and optimize 
their designs with real-time 
antenna performance 
characterization at their desk 



EMSCAN Fundamentals 
 

High density planar antenna array 

 

Very-Near-Field measurements 

 

Very high speed switching 

 

Unique and patented 

 

Real-time real-fast 

 

No chamber 



 

Near Field introduction 

 

System overview and details 

 

Confirmation of near-field results 

 

Application to the far-field 

 

Demonstration 

 

Case studies 

Agenda 



Near Field Techniques 



 

Near-Field scanning for antenna measurement 

Near-Field scanning for EMC applications 
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Near-Field Scanning 



 

Anything not in the far-field 

Far-field is where the pattern is 
not changing with distance 

Common definitions 

Usually stay out of the reactive 
region, although not necessary 

 

What is Near-Field? 



Overview 



t/.Ωǎ 9a/ 5ŜǎƛƎƴ tǊƻōƭŜƳǎ 

 

EMC prevention an 
afterthought 

 

Little interest in EMC  

 

EMC as a black art 

 



Existing Solutions 

Anechoic chambers  

ï Slow, as in hours 

ï High CAPEX  (in-house) / OPEX (third 
party) 

ï Real-estate 

ï Qualified technicians 

Automated probes 

ï Slow 

ï Resolution mm 

Handheld probes 

ï Slow 

ï Resolution at pin level 

Simulation software 

ï Extensive training required 

ï Time consuming to customize per 
PCB 

 

 

 

 



Paradigm Shift: EMxpert 

Directly addresses the challenges 

Real-time measurements( <1 sec) 

 

Compact tabletop instrument 

 

Cost effective solution  



Functionality 

Spectral scans 

ҍ Problem frequencies 

Real-time spatial scans 

ҍ Sources of radiated emissions  
 

50 kHz to 4 GHz 

Constant or intermittent emission 
sources 

 

Compare function 

Overlay function 

PCB design overlay 

ҍ Gerber or FPGL 

 

Automated report generator 

 

 



Technical Details 



Configuration 

External Trigger 

USB LAN/USB 

Control RF 

EMSCAN Scanner 

Spectrum Analyzer 
EMSCAN Adapter 

EMSCAN Application 



System Specifications 

1218 probes in a 29 x 42 array 
ï 2436 loops in X 

 

7.5mm center to center spacing 
allows resolution of 3.75mm 

 

Scan area 21.8cm x 31.6cm 

 

All plastic case for safe testing 

Frequency (MHz) 0.05 1 300 696 1500 2000 2600 3000 3500 4000 

Sensitivity (dBm) -20 -60 -135 -120 -135 -115 -115 -105 -100 -90 



Spectral Scan 



Single-Frequency Spatial Scan 



Confirmation of Near-Field Profiles 



Near-Field Simulation 

EMC Analysis for a PCB Mounted Switching 
regulator using Electromagnetic simulator  

Mitsuharu Umekawa  
EDA Application Engineering  
Electronic Measurement Group  
Agilent Technologies  

 

Microwave Workshop and Exhibition 

Dec. 1st , 2011 



Near Field Simulation 



Near Field Simulation 



Near Field Simulation 



Near-Field Simulation 

Validation of ADS Momentum simulation models 

EMC Toyo corporation (EMSCAN Representative)  
Tokyo, Japan 
November 1, 2011 



Near Field Simulation 

Common Mode Choke 



Near Field Simulation 

Common Mode Choke 



Near Field Simulation 

Common Mode Choke 



Very-Near-Field and Far-Field Troubleshooting 
Techniques Comparison  



Case Study 

PCBs containing split planes on ground plane fail EMI 
requirements more often than those without 

 

 

 

 

 

Measure at DVT Solutions in Calgary Canada 



Drivers 

Mitigation at system level expensive 

 

Search for optimum solution 

ïEffective design 

ïEfficient R&D 

 



Why Split Planes on Ground Plane? 

In digital designs, current always travel in a loop 

ïReturn via ground connection 

 

Full ground plane is the usual design 

ïInadequate for multiple power supplies with varying VDC 

 

Plane splitting permits more than one voltage ground return 
on a single layer 

ïEach voltage assigned an isolated copper region 



Negative Effects of Split Planes 

Reflections due to impedance mismatch 

ïSignal and/or clock distortions 

Increase in common ground impedance in ground path for 
adjacent signals and/or clocks 

ïHigh cross-talk 

Signal and/or clock return currents departing from 
indented path 

ïWhole plane an effective broadband radiator with 
multiple resonances when current flows along the 
edges of a split plane  



Split Plane EMI Mitigation 

Mitigation with shorted jumpers 

ïTo provide short and effective path to return currents 

ïValue and number of the jumpers depends mainly on the 
required return path impedance, spectral content of the 
signal and/or clock, resonant frequencies of the split planes 

Mitigation with de-coupling capacitors 

ïTo provide short and effective path to return currents 

ïValue and number of the capacitors depends mainly on the 
required return path impedance, spectral content of the 
signal and/or clock, resonant frequencies of the split planes 



Case Study Parameters 

Impact of Open-Ended Micro-Strip Line  Designs 

ïVery-Near-Field Levels Analysis 

ÅEffects of joining split planes at discrete locations 
with simple short along ground plane split 

ÅEffects of placing 470pF chip capacitors between split 
planes at discrete locations along ground plane split 

ïFar-Field Levels Verification 

ÅChanges in the far-field levels from ground plane 
split with shorts and chip capacitors between split 
planes 



Test PCBs  

Test Case 2 
Ground Plane  

c/w Split  

Test Case 1 
Ground Plane  

w/o Split 

Test Cases 3 - 7 
Split Plane  

c/w Modifications 


