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Introductions

» ACATMetrix
I Myriam Toussaint (Montreal) 51990-7529- myriaml@aca.ca
I Larry Morin(Ottawa) 613482-9156- larrym@aca.ca
I Patrick Leung (Mississauga) ®#)-2010- patrickl@aca.ca
I GoldieShabtayMississauga) 90890-2010- goldies@aca.ca

» EMSCAN
I Ruska Pattorn403-2961-0313 x 292uska.patton@emscan.com
I Erkan Ickang 403-291-0313 x 27@&rkan.ickam@emscan.com

( . '\“
TMetrix k. S C
IIIII '
Test & Measurement i ﬂ A N
A Subsidiary of Allan Crawford Associates Lid. s e }.

—



mailto:myriaml@aca.ca
mailto:larrym@aca.ca
mailto:patrickl@aca.ca
mailto:goldies@aca.ca
mailto:ruska.patton@emscan.com
mailto:erkan.ickam@emscan.com

ACA TMetrix

One of the Companies in the ACA group

I TMetrix- Precision measurement instruments and design
tools
I Integrys(Embedded computing, imaging and custom engineering

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

Founded in 1959

Offices across Canada with headquarters and Calibratior
and repair Service in Mississauga.
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Other product areas of interest

© General purpose Test equipment
I Oscilloscopes
I Power supplies
I Signal generators, function generators akdbs
I Power and Impedance Analyzers
I Recorders ,Data Loggers, Bench digitaltimeters
I Precision probes and current sensors

© Specialized equipment
I EMF simulation, Personal RF monitors and Safety Code 6 compliance
I RF channel emulators
I Protocol analyzers for nearly any protocol
I BERTs
i VNAs
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Other Services

Leasing and Rental of nearly every
brand of Test Equipment

In Canada calibration and repair
Technical support and training
Technology seminars
I Public
I In-house on demand
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EMSCAN

2 Private Canadian corporation since 1989
I Coverage in 39 countries

@ Unique and patented products
I Focused on vemearfield EMand RResting
@ Recognized innovative products

wor .2 Agilent Technologies
e L Solutions Partner

GLOBAL RF & BMC NEASUREMENT
TECHNOLOGIES CUSTOMER YALUE
ENHANCEMENT OF THE YEAR AWARD
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EMSCAN Introduction

World Leading Developer éastMagnetic
Very-NearField Measurement Applications

ReaiTime Visual Test Solutions for Antenna
and PCBesignersand VerificatiorEngineers

Pre-ComplianceNot Compliance
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EMSCAN Value Proposition

DramaticallyincreaseDesigner Productivity

SubstantiallyAccelerate

Imeto-Market

SignificantlyReduceDevelopment Cost
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EMSCAN Products

EMxpert

I EMC/EMI diagnostic tool T [
enabling designers to rapidly ol
diagnose and solve EM problems - : 1
In a single design cycle in their £
own lab environment

RFxpert

I APM tool enabling engineers to
guickly evaluate and optimize
their designs with realime
antenna performance
characterization at their desk
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EMSCAN Fundamentals

@ High density planar antenna array
@ Very-NearField measurements

@ Very high speed switching

@ Unique and patented

@ Reattime realfast

@ No chamber
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Agenda

@ Near Field introduction

@ System overview and details

@ Confirmation of neafield results
@ Application to the faffield

& Demonstration

o Case studies
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EMxpert

Near Field Techniques
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NearField Scanning

@ NearField scanning for antenna measurement
@ NearField scanning for EMC applications
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What i1s NeasField?

C

Anything not in the farfield

Farfield is where the pattern is
not changing with distance

Common definitions

Usually stay out of the reactive
region, although not necessary
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EMxpert

Overview
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EMC prevention an
afterthought

Little interest in EMC

EMC as a black art
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Existing Solutions

« Anechoic chambers
T Slow, as in hours
i High CAPEX {house) / OPEX (third

party) :
I Realestate ; |
i Qualified technicians SRRER —
@ Automated probes RARRRY =
i Slow

T Resolution mm

© Handheld probes
i Slow
i Resolution at pin level
@ Simulation software
I Extensive training required

i Time consuming to customize per
PCB

Near Field Probe Set
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Paradigm Shift: EMxpert

Directly addresses the challenges

@ Realtime measurements( <1 sec)
© Compact tabletop instrument

o Cost effective solution
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Functionality

Spectral scans «
L Problem frequencies
Reakime spatial scans
b Sources of radiated emissionéf
50 kHz to 4 GHz i W, o A
Constant or intermittent emission

sources

Compare function
Overlay function

PCB design overlay
b Gerber or FPGL

Automated report generator
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EMxpert

Technical Detalls
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Configuration

EMSCAN Application

B e

EMSCAN Adapter
Spectrum Analyzer
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System Specifications

| Frequency (MHz) | 0051 11 3001 696 1500] 2000 2600] 3000] 3500] 4000]

20  -60 4135 -120 -135  -115 -115 -105 -100 -90

@ 1218 probes in a 29 x 42 array
I 2436 loopsin X

V?/ @ 7.5mm center to center spacing
allows resolution of 3.75mm

@ Scan area 21.8cm x 31.6cm

@ All plastic case for safe testing
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Spectral Scan

Spectral (Compensated )

Amp [3.0 to 8.9 dBuV] Freg [10.000 to 100.000 MHZ)
Resoclution Bandwidth: 100.0 KHz
Attenuator Value: 0 dB
scanner Module: ISM-LAG-XI-NMT, 29 X 42

Date: 4/22/2010 8:13:22 AM
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SingleFrequency Spatial Scan
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EMxpert

Confirmation of NeatFieldProfiles
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Near-Field Simulation

EMCAnalysis for a PCB Mounted Switching
regulator using Electromagnetic simulator

MitsuharuUmekawa

EDA Application Engineering
Electronic Measurement Group
Agilent Technologies

Microwave Workshop and Exhibition
Dec 1st ,2011
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SI/EMI evaluation board
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Connect
DCDC converter
evaluation board

here
1:Boardmount Header
2:74 logic 04 inverter [Toshiba,
74LCX04F]
3:50 Ohm single-ended line
with 500hm termination

130mm length

4:DeCap mounting pads

5:Power Plane

6:Signal input for the logic
inverter IC

7:Local Pattern Generation
Circuits for the inverter IC
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Experimental proof of the estimation for EMI

7/0OMHz EMI Scan and Current density
Installing DeCap suppresses the board-wide EMI at 70MHz

Without DeCap
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Experimental proof of the estimation for EMI
240MHz EMI scan and Current density

Installing DeCap causes anti-resonance around 240Mhz and affect the EMI
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Near-Field Simulation

Validation of ADS Momentum simulation models

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

TOYO DQEVE—FRIFER (raem)

Corporation

i%- Agilent Technologies

100 QEFHTIE#REE (h = 0.208 mm 4EER(1/E B signal, 2 B GND) )

MDA HRES EBmERBOEV TN TIILRER)

TDK-EPCHEC 1211t
T T E—RT70)L2 - ACM2012-201-2P
(1608 F»ifin) Common Mode Choke
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EMC

TOYO EMxpertRIEHFREADSHEHTIRR D LB

Corporation

1. Differential mode SHMIiEHE (T )L SFFEEE)

f =50 MHz {f0) f =150 MHz (3 X f0) f =250 MHz (5 X f0) f =350 MHz (7 X f0)
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’EMC
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2. Differential (+30 degree skew) mode SHIi#EE (T )L 2ARZELE)

f =50 MHz (f0)

f =150 MHz (3 X f0)

f =250 MHz (5X f0)

f =350 MHz (7 X f0)
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EMxpert

Very-NearField and FafField Troubleshooting
Techniques Comparison
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Case Study

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

Effect of Split and its EMI Mitigations
Far-Field Measurements -Test Distance:3m
100
9 | ® uStripline
# uStripline wf Split
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Drivers

@ Mitigation at system level expensive

@ Search for optimum solution
| Effective design
I Efficient R&D
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Why Split Planes on Ground Plane

@ In digital designs, current always travel in a loop
I Return via ground connection

@ Full ground plane is the usual design
I Inadequate for multiple power supplies with varydM®C

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

I Each voltage assigned an isolated copper region
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Negative Effects of Split Planes

) Reflections due to impedance mismatch
I Signal and/or clock distortions

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

I High crosgalk

« Signal and/or clock return currents departing from
iIndented path

I Whole plane an effective broadband radiator with
multiple resonances when current flows along the
edges of a split plane
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Split Plane EMI Mitigation

Mitigation with shorted jumpers
I To provide short and effective path to return currents

I Value and number of the jumpers depends mainly on the
required return path impedance, spectral content of the
signhal and/or clock, resonant frequencies of the split plane:

' Mitigation with de-coupling capacitors
I To provide short and effective path to return currents

I Value 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 plane
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Case Study Parameters

Impact of OperEnded MicreStrip Line Designs
I VeryNearField Levels Analysis

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

AEffects of placing 470pF chip capacitors between s
planes at discrete locations along ground plane spli

I FarField Levels Verification

AChanges in the fdield levels from ground plane
split with shorts and chip capacitors between split
planes
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Test PCBs

Test Caséd TestCases 37 Test Case
Ground Plane Split Plane Ground Plane
w/o Split c/w Modifications c/w Split
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