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Prototype Test Goals

Design and implement filtered connector 
with X2Y® Technology on a blower motor 
that can meet or exceed EMC requirements 
set forth by automobile manufacturers:

2005 SAE World Congress paper:
Electromagnetic Compatibility of Direct Current 
Motors in an Automobile Environment “

Measure differences in modifications to 
connector.
Verify X2Y performance vs. conventional 
EMI filtering
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Testing Presented Within this Document

Data was taken by X2Y Attenuators, LLC at 
the Detroit facility. 
Data is for A to B comparison only of 
radiated and conducted emissions. Data is 
not intended as validation for specific test 
requirements for OEM specifications. 
However, trends in data should be seen in 
validation testing at approved facilities.
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Test Set-up

Radiated Emissions 
Test Set-up
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RE Test Set-up

The DUT was placed in an ETS-Lindgren IC-
GTEM 250 along with a 12 V power source 
connected by a 3 meter harness.

Note: the harness is wrapped between wooden pins on a 
wooden platform for repeatability of measurements. 
Note: DUT is tested under load conditions.
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RE Test Set-up (continued)

An IFR AN920 spectrum analyzer was used 
to measure and record RE.
The spectrum analyzer settings are:

Frequency spectrum = 100 kHz – 1000 MHz
Bandwidth = 120 kHz
Sampling = 3 Peak Hold
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RE Test Set-up (continued)

To baseline DUT measurements for A to B 
comparisons, an ambient, DUT non-filtered, & 
DUT production filter were taken.

Note: These measurement will appear on all data plots.

RE - Baseline DUT

-5

0

5

10

15

20

25

30

35

40

45

0 100 200 300 400 500 600 700 800 900 1000

Frequency (MHz)

dB
uV

Ambient

No Filter

(2) Ind & Cap Production

Note: Ambient Noise



88/2/2005 Test Results #4012, v1.0 – Copyright © X2Y Attenuators, LLC all rights reserved.

Test Set-up

Conducted Emissions 
Test Set-up
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CE Test Set-up

The DUT was placed in a 
shield box measuring 
approx 29 by 18 inches.
Between the DUT and 12 
V power source are (2) 
LISNs Type 6338-5-TS-
50N. (manufactured by 
solar Electronics Co.)
There is approx 8 inches 
of harness between power 
supply & LISN and LISN & 
DUT.
Note: DUT is tested under 
load conditions.
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CE Test Set-up (continued)

Again, an IFR AN920 spectrum analyzer 
was used to measure and record CE.
Measurements were taken in (2) different 
frequency spectrums.

Spectrum analyzer settings #1:
Frequency spectrum = 150 kHz – 30 MHz
Bandwidth = 9 kHz
Sampling = 3 Peak Hold

Spectrum analyzer settings #2:
Frequency spectrum = 30 MHz – 200 MHz
Bandwidth = 120 kHz
Sampling = 3 Peak Hold
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CE Test Set-up (continued)

To baseline DUT measurements for A to B 
comparisons, an ambient, DUT non-filtered, & 
DUT production filter measurement was taken.

Note: These measurement will appear on all data plots.

CE - Baseline DUT

-30

-20

-10

0

10

20

30

40

0 20 40 60 80 100 120 140 160 180 200

Frequency (MHz)

dB
uV

Ambient
No Filter
(2) Ind & Cap Production



128/2/2005 Test Results #4012, v1.0 – Copyright © X2Y Attenuators, LLC all rights reserved.

Connector Design Issues

Connector Prototype and Design Issues
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Connector Design Issues
Determining the ground layout of the connector face is critical. (Connector 
designed and supplied by ITT Industries, Electronic Components.)

Bottom only GND
Top & Bottom GND

Note: solder connection preferred, press fit will lose RF performance. 
Top & Bottom GND with (–) power lead attached to GND 

Note: solder connection preferred, press fit will lose RF performance. 

Bottom-only Top & Bottom
Solder 

Connection
Top & Bottom 
w/ (-) power 
attachment

Solder 
connection

X2Y® X2Y®
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Connector Implementation Issues

Connector Prototype and Motor 
Implementation Issues
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Connector Implementation Issues

Determining the ground interface of the connector 
and motor housing is critical.
A good RF GND would require multiple connector 
& motor housing contacts at several points.

Note: Conductive tape was used to make GND connection to 
top of connector during testing.

GND 
connections

Top GND connection made w/ 
conductive tape
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Test Results

Connector Radiated Emissions 
Test Results
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RE Test Results

RE - Bottom-only
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RE Test Results
Top & Bottom

RE - Top & Bottom
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RE Test Results

RE - Top & Bottom w/ metal tape
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RE Test Results

RE - Top & Bottom w/ metal tape & (-) lead shorted
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Test Results

Connector Conducted Emissions 
Test Results
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CE Test Results

CE - Top & Bottom w/ metal tape & (-) lead shorted
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SUMMARY (continued)

X2Y Attenuators, LLC feel the following 
areas need to be addressed to move 
forward.

Is the X2Y® Technology technically feasible for 
EMI suppression in a motor?

This is addressed on following pages.
Is X2Y® Technology cost effective in an 
automotive application?

This is addressed on following pages.
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SUMMARY (continued)

The technical feasibility of the X2Y® Technology 
as EMI suppression in a motor has been proven 
many times and is in production with other motor 
manufacturers.
X2Y Attenuators, LLC can not directly address 
pricing for several factors.

We have multiple manufactures that competitively bid 
on business.
We cannot comment on suppliers manufacturing 
capabilities.

However, technical information published on the 
internet and disclosed in U.S. Patent Applications 
(along with cost advantages) by suppliers is public 
domain.
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SUMMARY (continued)
Siemens AG
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SUMMARY (continued)
Delphi Technologies, Inc. Hill-Rom Services, Inc.
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SUMMARY (continued)
Johnson Electric Valeo
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SUMMARY (continued)
Additional technical information on the X2Y® Technology in 
motor applications can be found at www.x2y.com

Application Notes
Application Note #4001
Application Note #4002
Application Note #4003
Application Note #4004
Application Note #4005

Technical Papers
2005 SAE World Congress Motor Paper
2004 IEEE EMC Motor Paper
Jan 2001 - Test & Measurement World Article
Nov 2001 - EMWC Paper
2001 IEEE EMC Motor Paper
1999 IEEE EMC Motor Paper

Technical Presentations
2005 SAE World Congress Motor Presentation
July 27, 2004 - Motor Presentation at Ford Motor Company
X2Y® Technology in DC Motors Presentation
2004 IEEE EMC Motor Presentation

http://www.x2y.com/
http://www.x2y.com/x2y/x2y.nsf/1/4001.pdf/$FILE/4001.pdf
http://www.x2y.com/x2y/x2y.nsf/1/4002.pdf/$FILE/4002.pdf
http://www.x2y.com/x2y/x2y.nsf/1/4003.pdf/$FILE/4003.pdf
http://www.x2y.com/x2y/x2y.nsf/1/4004.pdf/$FILE/4004.pdf
http://www.x2y.com/x2y/x2y.nsf/1/Transient.pdf/$FILE/Transient.pdf
http://www.x2y.com/x2y/x2y.nsf/1/sae.jpg/$FILE/sae.jpg
http://www.x2y.com/x2y/x2y.nsf/1/100404Img.pdf/$FILE/100404Img.pdf
http://www.e-insite.net/tmworld/index.asp?layout=article&articleId=CA187299
http://www.x2y.com/x2y/x2y.nsf/1/EMWCAPAPERNOVEMBER12000.pdf/$FILE/EMWCAPAPERNOVEMBER12000.pdf
http://www.x2y.com/x2y/x2y.nsf/1/KuTEMOmniCellTestingofSmallDCMotors.pdf/$FILE/KuTEMOmniCellTestingofSmallDCMotors.pdf
http://www.x2y.com/x2y/x2y.nsf/1/noisemeasure.pdf/$FILE/noisemeasure.pdf
http://www.x2y.com/x2y/x2y.nsf/1/saedc.pdf/$FILE/saedc.pdf
http://www.x2y.com/x2y/x2y.nsf/1/072604FDCM.pdf/$FILE/072604FDCM.pdf
http://www.x2y.com/x2y/x2y.nsf/1/072604DCMot.pdf/$FILE/072604DCMot.pdf
http://www.x2y.com/x2y/x2y.nsf/1/IEEEEMCmotor.pdf/$FILE/IEEEEMCmotor.pdf
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Contact Information

Direct inquiries and questions about Test 
Reports, Application Notes, or X2Y®

products, please contact:

X2Y Attenuators, LLC
37554 Hills Tech Dr.

Farmington Hills, MI 48331
248-489-0007
x2y@x2y.com

mailto:x2y@x2y.com
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