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WHAT IS EMC?
EM

C

EMI

Conducted EMI

Radiated EMI

EMS
Conducted EMS

Radiated EMS
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Importance of EMC | Indoor Environment (Living Room)
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Computers TV and Sound SystemsMobile Devices

Lighting
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Importance of EMC | Outdoor Environment
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Data Communications
(LTE, 5G)

Mobile Radio
(GSM, WCDMA)

Broadcast Emissions
(DAB/DVB, VHF/UHF)

Emissions from
Satellite Communication, Navigation (GPS)

Power Supply

Communications
Equipment (GPS, Radio)

Lightning or other EMP
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Conducted EMI

EMI
Radiated EMI

► Magnetic radiation

► Electric radiation

► Voltage disturbance

► Power disturbance

MODES OF EMISSION
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MODES OF SUSCEPTIBILITY

Conducted EMS

EMS
Radiated EMS

► Magnetic radiation ► Voltage/ current disturbance
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STANDARDS
International Electrotechnical Commission 

(IEC)
International Organization for 

Standardization (ISO)
Comité International Spécial des 

Perturbations Radio (CISPR)

China Compulsary Certification 
(GB - GuoBiao)

Bureau of India Standards
(BIS)

Federal Communications Commission 
(FCC)

European Committee for Electrotechnical
Standardization (CENELEC)
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EMC STANDARDS STRUCTURE

Ultra-high frequency 
equipment

Combining network analyzers 
and millimeter-wave converters 
for wanted frequency range

p

Generic 
Standards

Basic 
Standards

Product 
Standards

Basic requirement on 
measurement methods and limit levels 
(e.g. CISPR 16-1-1 , CISPR 16-2-3)

Applied when no product standards present and 
are divided by operation environment of EUT (e.g. 
IEC 61000-6-x)

Measurement methods and limits, adjusted to 
respective product group 
(e.g. CISPR 11/15/32)
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Example: Conducted disturbance measurements

CISPR 16-2-1
Specification for radio 
disturbance and immunity 
measuring apparatus and 
methods - Part 2-1: 
Methods of measurement of 
disturbances and immunity 
- Conducted disturbance 
measurements

CISPR 14-1
… Requirements for household appliances, 

electric tools and similar apparatus
Part 1: Emission

CISPR 16-1-2
... Part 1-2: Radio disturbance and immunity measuring apparatus

Coupling devices for conducted disturbance measurements 

CISPR 16-1-1
… Part 1-1: Radio disturbance and 

immunity measuring apparatus 
Measuring apparatus

CISPR 16-2-1
… Conducted disturbance

measurements
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CISPR SUB-COMMITTEES

CISPR A

Measurements & 
statistical methods
E.g. CISPR 16

CISPR B

ISM RF apparatus
E.g. CISPR 11

CISPR D

Protection of on-board & off-
board receivers of vehicles
E.g. CISPR 12, CISPR 25

CISPR F

Household appliances, tools 
lighting and similar equipment
E.g. CISPR 14, CISPR 15

CISPR H

Sets limits for protection of 
radio services

CISPR I

Measurements & statistical 
methods
E.g. CISPR 22, CISPR 32
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CISPR 15

Lighting

CISPR 11

Industrial, Science 
and Medical

CISPR 14-1

Household 
Appliances

CISPR 32

Multimedia 
Equipment

CISPR EMI STANDARDS (COMMERCIAL PRODUCTS)
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CISPR 25

Automotive
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DIFFERENT EMC STANDARDS
► FCC Part15 ► MIL-STD-461E
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DIFFERENT EMC STANDARDS
► EU Standard (Emission) ► EU Standard (Immunity)
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DIFFERENT EMC STANDARDS
► RTCA DO-160: Environmental Condition and Test Procedure for Airborne Equipment
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CISPR11 LIMITS
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EMI TESTS IN SUMMARY
CISPR 11
ISM

CISPR 14
HOUSEHOLD 
EQUIPMENT 

CISPR 15
LIGHTINGS

RADIATED EMI (MAGNETIC FIELD)

RADIATED EMI (ELECTRIC FIELD)

CONDUCTED EMI 
(MAINS PORTS)

CONDUCTED EMI
(TELECOM PORTS) 

POWER DISTURBANCE

CISPR 32
MUTLIMEDIA
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CISPR 25
Automotive



SETUP AND TOOLS FOR EMC MEASUREMENTS
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SYSTEM CONFIGURATION
Receiver

EMI Test Receiver

Transducer Device under Test

LISN/ ISN/ 
Absorbing Clamp

EUT

Antenna
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COMPLIANCE CONDUCTED EMISSION TEST
Ground Plane

Test Receiver
ControllerLISN

EUT
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EMI Receiver

COMPLIANCE RADIATED EMISSION TEST

3600

1 - 4m
Horizontal & Vertical 
Polarization

Antenna Refere
nce

Exit

Menu
Set-up

3 or 10m

EUT Switching Unit

Turntable Control Unit

EMI 
Software
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COMPLIANCE CONDUCTED EMISSION TEST – CISPR 25
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COMPLIANCE CONDUCTED EMISSION TEST – CISPR 25

LISN

EMI Test Receiver
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COMPLIANCE RADIATED EMISSION TEST – CISPR 25
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FSV

FSW

ESLESRP

ESR

ESW

PERFORMANCE LEVELS OF INSTRUMENTATION
SELECTING THE RIGHT TOOL
EMI receivers compliant to
CISPR 16-1-1, FCC (40 GHz), 
MIL-Std

Full
compliance

measurement

Top class spectrum analyzers

Pre-compliance measurement
or compliance measurements

to CISPR 16-1-1 Ed. 3

Compliance EMI testing
CISPR 16-1-1, 26 GHz

EMI testing referring to limits

Diagnostic measurements in engineering 
and pre-compliance EMI testing

General purpose spectrum analyzers

Low cost spectrum analyzers, voltmeters, oscilloscopes

Receivers Scopes & Spectrum Analyzer

Diagnostic 
measurements
without relation 
to limits

FSVR
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Pre-compliance
Compliance

Pr
ev

en
tiv

e m
ea

su
re

s

Cost
incurred

Cost-effectiveness & 
available measures

Phase

R&D Pre-ProductionPrototype
Manufacturing

Design

Simulation
Debugging

Simulation Tools Oscilloscopes Spectrum Analyzer EMI Receiver

Often iterative
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COMPARISON BY FEATURES
Feature EMI Receiver Spectrum Analyzer Oscilloscope
Auto-ranging - -

EMI detectors / bandwidths (K54 Option) -

Gapless recording Very long Long -

Limit lines (K54 Option) Only masks / indicative

Dynamic / Sensitivity Very high / Very good
(With pre-selector)

High / Very Good Medium / Good

Log-scale View (K54 Option) (some models)

Scan types All 
(Sweep, step, time-domain, zero-span)

Some
(Sweep, zero-span)

No scan
(full bandwidth measurement)

Time/frequency correlation possible (real-time option) (real-time option, 
selected models)

Typically available at EMC test lab
(in-house or external)

Pre-compliance test setup R&D department

Feature EMI Receiver Spectrum Analyzer Oscilloscope
Auto-ranging - -

EMI detectors / bandwidths (K54 Option) -

Gapless recording Very long Long -

Limit lines (K54 Option) Only masks / indicative

Dynamic / Sensitivity Very high / Very good
(With pre-selector)

High / Very Good Medium / Good

Log-scale View (K54 Option) (some models)

Scan types All 
(Sweep, step, time-domain, zero-span)

Some
(Sweep, zero-span)

No scan
(full bandwidth measurement)

Time/frequency correlation possible (real-time option) (real-time option, 
selected models)

Typically available at EMC test lab
(in-house or external)

Pre-compliance test setup R&D department
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THANKS YOU !


