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

v 2005 SAE World Congress paper:

Electromagnetic Compatibility of Direct Current
Motors in an Automobile Environment “

B Measure differences in modifications to
connector.

m Verify X2Y performance vs. conventional
EMI filtering
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Testing Presented Within this Document

B Data was taken by X2Y Attenuators, LLC at
the Detrolit facility.

m 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.

B However, trends in data should be seen In
validation testing at approved facilities.
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Technology I Balance Test Set-up

Radiated Emissions
Test Set-up
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Techmology I Baance 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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B An IFR AN920 spectrum analyzer was used
to measure and record RE.

B The spectrum analyzer settings are:
v Frequency spectrum = 100 kHz — 1000 MHz

v Bandwidth = 120 kHz
v Sampling = 3 Peak Hold
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B To baseline DUT measurements for Ato B
comparisons, an ambient, DUT non-filtered, &

DUT production filter were taken.
-> Note: These measurement will appear on all data plots.

RE - Baseline DUT
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Technology I Balance Test Set-up

Conducted Emissions
Test Set-up
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Technology In Balance CE Test Set-up

B The DUT was placed in a
shield box measuring
approx 29 by 18 inches.

®m Between the DUT and 12
V power source are (2)
LISNs Type 6338-5-TS-
50N. (manufactured by
solar Electronics Co.)

B There is approx 8 inches
of harness between power
supply & LISN and LISN &
DUT.

B Note: DUT is tested under
load conditions.
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CE Test Set-up (continued)

B Again, an IFR AN920 spectrum analyzer
was used to measure and record CE.

B Measurements were taken in (2) different
frequency spectrums.
v Spectrum analyzer settings #1.:

Frequency spectrum = 150 kHz — 30 MHz
Bandwidth = 9 kHz
Sampling = 3 Peak Hold

v Spectrum analyzer settings #2:

Frequency spectrum = 30 MHz — 200 MHz
Bandwidth = 120 kHz
Sampling = 3 Peak Hold
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B To baseline DUT measurements for Ato 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
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Connector Prototype and Design Issues
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WHERE SIGNAL INTEGRITY MEETS EMC

® Determining the ground layout of the connector face is critical. (Connector
designed and supplied by ITT Industries, Electronic Components.)
v Bottom only GND
v Top & Bottom GND

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

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

Top & Bottom
w/ (-) power
attachment

Solder
connection
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Connector Prototype and Motor
Implementation Issues

8/2/2005 Test Results #4012, v1.0 — Copyright © X2Y Attenuators, LLC all rights reserved. 14



Xz 5

Technolooy INELERS Connector Implementation Issues

®m Determining the ground interface of the connector
and motor housing is critical.

B 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 GND connection made w/
conductive tape

top of connector during testing.
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Techmology I Baance Test Results

Connector Radiated Emissions
Test Results

8/2/2005 Test Results #4012, v1.0 — Copyright © X2Y Attenuators, LLC all rights reserved. 16



Technology In Balance R E TeSt ReS U | tS

WHERE SIGNAL INTEGRITY MEETS EMC

(+) Pwir O l O

GO —

Bottom-only

() Pwr o o O

RE - Bottom-only

45

— Ambient
No Filter
(2) Ind & Cap Production
30 === 0.44uF X2VY with bottom-only plate

40 -

35

25

20 A

dBuv

15 +

10

NPt o VIR UL ATBR L el VO R RO T

-5

[0} 100 200 300 400 500 600 700 800 900 1000

Frequency (MHZz)

8/2/2005 Test Results #4012, v1.0 — Copyright © X2Y Attenuators, LLC all rights reserved. 17



WHERE SIGNAL INTEGRITY MEETS EMC

(+) Pwir O l O

Technology In Balance R E TeSt ReS U | tS
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WHERE SIGNAL INTEGRITY MEETS EMC
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WHERE SIGNAL INTEGRITY MEETS EMC
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Techmology I Baance Test Results

Connector Conducted Emissions
Test Results
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WHERE SIGNAL INTEGRITY MEETS EMC
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m X2Y Attenuators, LLC feel the following
areas need to be addressed to move
forward.

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

This is addressed on following pages.

v Is X2Y® Technology cost effective in an
automotive application?

This is addressed on following pages.
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SUMMARY (continued)

B 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.

B X2Y Attenuators, LLC can not directly address
pricing for several factors.

v We have multiple manufactures that competitively bid
on business.

v We cannot comment on suppliers manufacturing
capabilities.
m However, technical information published on the
Internet and disclosed in U.S. Patent Applications

(along with cost advantages) by suppliers is public
domain.

8/2/2005
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WHERE SIGNAL INTEGRITY MEETS EMC

SUMMARY (continued)

Siemens AG

a9 United States

a2 Patent Application Publication (o) Pub. No.: US 2005/0135331 Al

Reindl et al. (43) Pub. Date: Jun. 23, 2005
(54) SYSTEM FOR TRANSMISSION OF DATA ON (30 Foreign Application Priority Data
A BUS
Nov. 22,2004 (DE).oo 10 2004 056 305.5

(75) Inventors: Hartwig Reindl, Regensburg (DE);
Gerhard Schmid, Kofering (DE)

Correspondence Address:

LERNER AND GREENBERG, PA

P O BOX 2480

HOLLYWOOD, FL 33022-2480 (US)
(73) Assignee: Siemens Aktiengesellschaft
(21) Appl. No.: 11/016,599
(22) Filed: Dec. 17, 2004

Related U.S. Application Data

(60) Provisional application No. 60/530,389, filed on Dec.

17, 2003.

FIG 6

CAN_H

Publication Classification

(51) Ity CL7 oo, HO4L 12/28
(52) US. €L oo 370/351
(57) ABSTRACT

A system for transmitting data between a transmitter and a
receiver on a communication network connecting a number
of components, especially in a motor vehicle, has a CAN
transceiver which converts logic signals into bus data signals
downstream of each transmitler. A non-inductive symmeiri-
cal CAN filter is connected downstream of each CAN bus
transceiver. The CAN filter has at least two impedances and
it is preferably implemented as an X2Y capacitor.

TxD
CAN

Bus

RxD Transceiver

CAN_L

=

C L
.

81212000

[0041] As shown in FIG. 6 with reference to a second
exemplary embodiment of a non-inductive design of sym-
metrical CAN filter 2, in accordance with the invention a
high level of symmetry is achieved by the impedances (Zy1,
Zy2; 7x) being in the same component as an integrated

module, ie. in the same package, especially by what is
known as an X2Y capacitor 2. The use of an X2Y capacitor
not only reduces size and thereby costs compared to alter-
native components. It also advantageously takes up less
space on a printed circuit board, which further reduces costs.

[0042] The above-described invention provides an alter-
native for the first time to filter methods with current-
compensated chokes 2 known from the prior art. In addition
to the advantages already mentioned, it exhibits improved
ESD protection of the CAN transceiver circuit (ICs) in
particular, i.e. varistors or EMC capacitors at the connector
pins (CAN_H, CAN_L) become superfluous.

[0043] The present invention is particularly suitable for
the bus system of a motor vehicle.
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SUMMARY (continued)
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SUMMARY (continued)
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——vt SUMMARY (continued)

m Additional technical information on the X2Y® Technology in
motor applications can be found at www.x2y.com
v Application Notes

> Application Note #4001

> Application Note #4002

> Application Note #4003

> Application Note #4004

> Application Note #4005
v Technical Papers

> 2005 SAE World Congress Motor Paper
> 2004 I[EEE EMC Motor Paper
> Jan 2001 - Test & Measurement World Article
> Nov 2001 - EMWC Paper
> 2001 IEEE EMC Motor Paper
> 1999 IEEE EMC Motor Paper
v 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
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Direct Inquiries and questions about Test
Reports, Application Notes, or X2Y®
products, please contact:

X2Y Attenuators, LLC
37554 Hills Tech Dr.
Farmington Hills, Ml 48331
248-489-0007
X2y @X2y.com
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