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Why do we need EMC Testing

I We always want our devices to work flawlessly
1 On the other side we use more and more electronic devices that interact with
each other and influence each other
1 Also the devices itself become more and more complex
1 Just some effects that you may heave heard but do not know that they were
related to EMC issues
= You stand next to your washing machine an all of a sudden the washer starts
to spin and act up
= You get into your car and all of a sudden the airbag deploys
= The Toyota break problem could be traced back to EMC
= Your put your mobile phone next to your computer or laptop and before your
cell phone rings you hear a humming noise coming from the speakers
1 All effects of EMC, some severe some are just an annoyance
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Why do we need EMC Testing (cont.)

I Because of EMI the main RADAR was switched off so that the
ships Satcom equipment could be used

I The Ship was unaware that an Argentinean Super Etendard jet
had launched an Exocet missile

HMS Sheffield 2nd of May 1982
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Why do we need EMC Testing (cont.)

1 Real World Phenomena's

a External Impacts
Q Internal Impacts

Qa Human Impacts
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What does EMC mean?

EMC = EMI + EMS

1 Electromagnetic compatibility (EMC) is
« the capability of an electrical device or system to operate in its
electromagnetic environment
« without disturbing or being disturbed by it.
I EMC is an important criterion of product safety and product quality.

I EMI = Electromagnetic Interference also called Emission
I EMS = Electromagnetic Susceptibility
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Different Standards for different Product Groups

ITE

Wireless

Consumer
Household

Computers:

- PC's, Servers etc.

Peripheral equipment:

- Printers, Scanners, Keyboard etc.
Components:

- Graphic- and LAN-Cards etc.

Mobile Wireless applications:

- Mobile Phones, Bluetooth, DECT, W-LAN etc.
Stationary Wireless applications:

- Base stations etc.

Communication Network devices:

- Phones, Fax machines, Modems etc.

Radio- and TV- Broadcast receivers:
- Radio, TV etc., - Set Top Boxes etc.
Associated equipment:

- CD-Players, DVD, VCR, Camcorder etc.

Household / Tools:
- Refrigerator, Electric Drill Machine etc.
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Different Standards for different Product Groups (cont.)

Vehicles
S - Cars, Van's, Truck's etc.

Automotive Car Components
- Sensors, Keyless entry, Airbag etc.

Army

ﬁﬂ - Vehicles, Components
- ] NAVY
Military J/

\ < - Components
Air force
- Aircraft, Components

Medical devices:
- Cardiogram machines, Pacemaker
Hearing Aids

Medical
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Mainly three different groups of Standards

1 Commercial
« ITE — Information Technology Equipment
« Consumer Products
« Wireless
1 Automotive
= International Standards
« Country Specific Standards
- Manufacturer Specific Standards
I A&D — Aerospace and Defense
« MIL-STD-461 for components
« MIL-STD-464 for systems
« DO-160 for commercial aircrafts
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Commercial Standards (cont.)

ElectroMagnetic Interference

RI Cl DI PQ
Radiated Interference Conducted Interference Discontinous Interf. Power Quality
T T T I
CE CE CE CE
v v v

EN55011, EN55012,
EN55013, EN55014,
EN55015, EN55022,
and all referring CISPR

Standards. CISPR 25

EN55011, EN55012,
EN55013, EN55014,
EN55015, EN55022,
and all referring CISPR
Standards, CISPR 25

EN55014, CISPR 14

Testsystem TS9975 Testsystem TS9975-C Testsystem DI Testsystem PQ
_— = _— = _— =
Basic R (LB Clickrate Power
> —» 150 kHz - 30 MHz > B
30 MHz — 1 or 3 GHz AC - DC Analysis Harmonics
TS8996 /L TTE (LISN) Flicker
EMI and RF- Ext.7 GHz >
Testsystem 9 kHz - 30 MHz measurement
for wireless
communi- /L Ext. 18 GHZ Gliderail
cation (26.5GHz) [* 30 MHz - 300 MHz [«
equipment \r incl. Clamp
acc.
ETS /L Car Clamp
300XXX Ext. 40 GH{ 4 CISPR 25 -
\r 150 kHz - 108 MHz
Ext. el Luminaries
CISPR 25 < EN55015-CISPR 15 [€—
150 kHz - 30 MHz 9 kHz - 30 MHz I |
Ext. Comparision, Verification,
Magnetic —— Calibration
9 kHz - 30 MHz ( Calibrated Broadband Noise Source)
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Commercial Standards (cont.)

ElectroMagnetic Susceptibility (Commercial)
|
v Y
CcS o RS
Conducted Susceptibilit Radiated Susceptibility

E
i

CE CE CE
y v v b

Conducted Currents Radiated Fields Digital and analogue

EN61000-4-3 Radio and TV-
IEC 61000-4-6 IEC61000-4-3 Broadcastreceivers
EN 50141 CISPR 20 / EN55020
Testsystem CM Testsystem CP
= —— = =
ESD © I?asig (C'DN?\I . Basic System
N . [ (Coupling Device Networl IS N i
Continous Waves (ElectroStatic Discharge 150 kHz - 230MHz 80 MHz_to 3000 MHz S1Input Immunity
Testlevel: 10V + 80% AM Testlev.: 10 V/m + 80%A
S2a/S2b
| - EFT (Burst) (EIecItErlc\)nr;ggrggﬁc Clamp Ext. (ISM+EN50141) Immunity against
Pulsed Fields (Electrical Fast Transients) 150 kHz - 230 MHz 26 MHz - 220 MHz conducted currents
Testlevel- 10V + 80% A Testlev.: 3 V/im + 80% AM and voltages |
Current-Clamp Ext. (6 GHz) S3 Immunity
>

Damped Oscillator i Surge 150 kHz - 230 MHz &

Testlevel: 10V + 80% AN

=

2 GHz - 6 GHz <+ 'Tgainst radiated FieIdT
Testlev.: 10 V/m + 80% AM 150 kHz - 1GHz

Ext. (18 GHz / 40 GHz) S4

1 GHz - 18 GHz shielding
Testlev.: 10 V/m + 80% AM effectiveness

| Voltage Dips and
Variations

I EUT Monitoring during EMS-Tests

Visual parameters
picture validation

- L

EUT Monitoring Software

Physical parameters

Mobile communication Rx / T
voltage, frequency, S/N, THD,

(Video Capture System)

wow and flutter etc.

BER, Rx-qual,Audio break through
RX-lev etc.

Data communication between
&S Sofftware and additional PC's
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Medical Device Directive - IEC 60601-1-2 Edition 4.0

Radiated / Conducted Emissions

Current Ed3

Environment

Phenomenon - : Hospital / Portable / Comment
equiremen ini
a Large Clinic Small Clinic Home Transport
CISPR 11
CISPR 11 Class B CISPR 11 Class A/B
Conducted Class A CISPR 11 CISPR 11 CISPR 11 still apply.
Domestic aircraft except Transport
DO 160
CISPR 11
CISPR 11 Class B CISPR 11 Class A/B
Radiated Class A CISPR 11 CISPR 11 CISPR 11 still apply.
Emissions Class B for Class A Class B Class B ISO 7137 No major change
Domestic aircraft except Transport
DO 160

« Harmonic and Flicker requirements unchanged
« Defined by 61000-3-2 and 61000-3-3 standards
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Automotive Standards

1 Why EMC on vehicles

1 Internal EMC =
= |Interference between sub arts
(ESA) inside of a car

e

b
H—

1 Examples:
-ABS / ASR / ESB - System
- Bus System (CAN
- Navigation System (GPS)

- Motors (i. e. windscreen wiper)

- Microprocessors
- CD-Player, Radio
- AC-Ripple

- Load Dump

1 External EMC =
- Interference of car / car components
from the environment  Bs- =7

1 Examples:
- High Voltage AC-Lines
- Lightning
- Radio (Police, Taxi)
- Mobile Phone used inside of a car
- Broadcast transmitter
- Electrostatic Discharge (ESD)

—(Conclusion: 2004/104/EC Automotive Directive for Cars / Car Component Testing
with minimum requirements for EMI / EMS-Testing  (Binding Law !)
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Automotive Standards (cont.)

Car |
Vemreerer| 0o USA Europe China Japan
MB, TL,

GMW,B21, ISO,CISPR  SAE 200" GB.. BE6
etc.



Automotive Standards (cont.)

Manufacturer International Europe USA Asia
GM 3097 Rev. 3 CISPR 12
ESA Vehicle 2004/104/EEC  SAE J551 .
concerns - EMC  concerns - EMI Vehicle and ESA Vehicle Shl‘llnal 4 ESA
ehicle an

VW:TL ... |SO 11451 Concerns Concerns Concerns - EMI
ESA Vehicle EMl + EMS EMl + EMS
concerns - EMC concerns - EMS
PSA: B21 7090 I1SO 10605
Vehicle and ESA Vehicle and ESA SAE J1113 Japban
concerns - EMC  concerns - ESD ESA VeIr)]icIe and ESA
FIAT: 9.90110 ISO 11452 Concerns Concerns
Vehicle and ESA ESA EMI + EMS EMI + EMS
concerns - EMC concerns - EMS

CISPR 25

ESA

concerns - EMI

BMW GS95002 I1SO 7637
Vehicle and ESA ESA

concerns - EMC Conducted Pulses
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Standards for the A&D Market

1 MIL-STD-461 describes requirements for subsystems
I MIL-STD-464 describes requirements for systems
I
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EMC Systems Module Details

1 TS9975 EMI Test System and different configurations
1 TS9981 Radiated Immunity Test System 80 MHz to 1, 3 or 6 GHz
1 TS9986 Conducted immunity Test System
1 TS9982 Conducted and radiated immunity Test System
1 TS9983 Microwave EMS Test System 1 to 18 or 40 GHz
(Mil-Std or Automotive)
1 TS8991 OTA Test System
1 TS8996 RSE Test System
1 TS8997 WiFi conformance Test System
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TS9975 - EMI Test System

I The R&S®TS9975 is the base system for conducted and radiated EMI
measurements. Due to its modular design, it covers a wide range of
applications and can be very easily adapted to the measurement task at hand.
Any configuration is possible — from conducted measurements and the small
pre-compliance system with a compact test cell to the accredited test system for
complete motor vehicles. Nor do combinations of different applications or
incremental expansion present a problem.
= Fully Automatic Emissions Test System up to 40GHz
« Conducted EMI measurements from 0.15 MHz to 30 MHz
- Radiated EMI measurements from 30 MHz to 40 GHz
= System automation by automatic path switching
= Equipment for system calibration and system check is included
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T1S9975 Major Covered Standards

I Commercial tests
« CISPR 11 to 22
= EN 55011 to 55022
« ANSI C63.4
« CFR 47 FCC part 15, 18
1 Wireless tests
« ETSI EN 301489 for all major technologies(e.g. CDMA, GSM, UMTS, LTE,
WLAN, WIMAX etc.)
« 3GPP TS 51.010
« ETSI EN 301908-1
« ETSI EN 300328-1
1 Automotive tests
« CISPR 12
« CISRP 25
1 MIL tests
« MIL-STD-461 / 464
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TS9975 System Components

» Anechoic chamber — 3 meter / 10 meter
« Mil-Std / Automotive
 Remote Controlled Turntable
« ETS / Sunol / Maturo
= Automatic Antenna Mast with control unit
« ETS / Sunol / Maturo
« Control Hardware
« OSP120/130
= Test receiver
- ESRP/ESR/ESU
= Accessories
- Antennas, LISN’s, Probes, Pre-Amps, Current Clamps....
« Link to Standards Poster
« Filter unit — Only for mobile communication devices
« Communications tester — Only for mobile communication devices
« Software
« EMC32-EB / K10 (for mast and turntable control)
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TS9975 Test Setup
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TS9975 Radiated Emission Block Diagram
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EMC Pocket Guide by Kenneth Wyatt and Randy J. Jost

A day-to-day EMC guide for engineers

Save time searching for product design guidelines, EMC standards, or
commonly used equations by keeping the Electromagnetic Compatibility
Pocket Guide by your side.

Written by industry gurus, this pocket-sized, durable guide is a must-have * ﬂl
for any engineer or technician. neflc
| Ty |

§ 3 A
What you'll find in this quick-reference guide: |

- EMC Fundamentals

- EMC Design and Common Issues

- EMC Measurement and Standards

- Conversion Tables

- Commonly Used Equations

- Acronyms, References, Useful Software and much more!

We're offering this guide to you at no cost by simply filling out the form
now. Act now! Offer valid while supplies last!

Limit one per customer.
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Ernesto Arrocha (Miami)
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Mobile: +1 305-733-9117
E-Mail: Ernesto.Arrocha@rsa.rohde-schwarz.com

Mauricio Arranaga (DF)

Aplication Engineer

Phone: +52 (55) 85039913

Mobile: +52 (1) 554140-5550

E-mail: Mauricio.Arranaga@rohde-schwarz.com

Juan Jose Menchaca (Guadalajara)

Account Manager

Phone: +52 (33) 1657 0945

Mobile: +52 (1) 33 3814 2989

E-mail: JuanJose.Menchaca@rohde-schwarz.com

José Luis Garza (Monterrey)

Account Manager

Phone: +52 (81) 1001 6916

Mobile: +52 (1) 8010-3221

E-mail: Jose.Garza@rohde-schwarz.com

Benjamin Vazquez (DF)
Sales Engineer

Phone: +52 (55) 85039913
Mobile: +52 (1) 55 3993-0325
E-mail: Benjamin.Vazquez@rohde-schwarz.com

Marco Varela (Cd. Juarez)

Sales Engineer

Phone: +52 (656) 627 8622

Mobile: +52 (1) 656 299 9059

E-mail: Marco.Varela@rohde-schwarz.com

Carlos Violante (DF)

Aplication Engineer Wireless

Phone: +52 (55) 8503 9913

Mobile: +52 (1) 55 3993 0291

E-mail: Carlos.Violante@rohde-schwarz.com

Enriqgue Camacho

Sales Manager T&M

Mexico, CA & Caribbean

Phone: +52 (55) 8503 9094

Mobile: +52 (1) 554 023 8802
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Thank you for
your attention

Gsioy,




