
EMC COMPLIANCE AND RF SOLUTIONS

IEC 61000-4-4 AND IEC 61000-4-5 NEWS, TESTING ON HV LINES 

DIPL.-ING. FRANK NIECHCIAL

HIGH VOLTAGE / HIGH CURRENT APPLICATIONS

22-10-2024



22

THE AUTHOR

Frank Niechcial is a Product Manager at AMETEK CTS in Switzerland. He started his EMC-career in 1996 at 

the EMC-test house of EM TEST, which was acquired 2011 by AMETEK. Frank worked in the commercial 

team for over 20 years assisting customers with their individual EMC compliance requirements across 

many industries. In his current role he is responsible for the industrial conducted test-equipment product 

portfolio and is a member of the UK 767.3 committee which is engaged in high-frequency phenomena. 

His educational background includes a Master in telecommunication engineering and a QM -degree for 

quality management systems



33

CONTENT



44

CHINA | Beijing | Shanghai | Guangzhou 
GERMANY | Bergkamen | Berlin
SWITZERLAND | Reinach
UNITED KINGDOM | Newport
INDIA | Bangalore
JAPAN | Tokyo | Nagoya 
SINGAPORE
TAIWAN
UNITED STATES | New Jersey | Pennsylvania

G
LO

B
A

L 
SU

P
P

O
R

T

YOUR GLOBAL PARTNER
FOR EMC COMPLIANCE
TEST SOLUTIONS



55

RADIATED

STANDARDS | UL | CSA | EN | IEC | ANSI | IEEE | CISPR | FCC | ITL I MIL | ISO | SAE
Automotive / Military / Aerospace / Medical / Household / Telecom Military / Aerospace / Telecoms / Automotive 

CONDUCTED

EMC TEST SOLUTIONS AND RF AMPLIFIERS



66

IEC 61000-4-4
IMMUNITY TEST PROCEDURE

FOR BROADBAND INTERFERENCES

(BURST)

LATEST/IMPORTANT CHANGES IN ED. 3
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CHANGES IN IEC 61000-4-4

IEC 61000-4-4:2012 (Ed. 3)

New version introduces calibration of capacitive coupling clamp. Procedure as well as impulse parameters 

are specified. 

Changes regarding calibration values at output of the coupling network:

• Rise time (tr):    5,5 ns ± 1,5 ns

• Pulse duration (td):   45 ns ± 15 ns

Distance between DUT and coupling device, both coupling network and/or coupling clamp are:

•  Devices mounted on table: 0,5 m (-0/+0,1 m)

•  Floor Standing devices:  1,0 m (+/-0,1 m) 

Test setup for rack mounted equipment.
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TEST SEVERITY LEVEL

New repetition frequency of burst pulses introduced

The 100 kHz are merely a guideline, that could be adjusted by product committees to a more relevant 

variable for their product lines or products. 
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PARAMETER

Single pulse

Rise time tr = 5 ns

Pulse duration td = 50 ns 

Pulse package 

Repetition time Tr = 300 ms

As formerly:

Duration burst package Td = 15 ms

at spike frequency f = 5 kHz 

Newly added:

Duration burst package Td = 0,75 ms

at spike frequency f = 100 kHz

5ns ± 30%

50ns ± 30%

0.9

0.1

0.5

Pulsform 5ns/50ns
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CALIBRATION 50 OHM OUTPUT WITH 50 OHM LOAD

PVF 50
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CALIBRATION 50 OHM OUTPUT WITH 1000 OHM LOAD

PVF 1000
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CALIBRATION OF CDN

Coupling/decoupling network for mains supply connectors

     The pulse shape has to be proved at each output/path of coupling-/decoupling network

❖ Therefore, all coupling paths are set simultaneously (Common Mode)

❖ The output of the coupling network is terminated with a coaxial load of 50 Ohm

 

The calibration must be provided with a voltage setting of 4kV as follows: 

since EN 61000-4-4:2004 New: EN 61000-4-4:2012

Rise time tr 5 ns  30% 5,5 ns ± 1,5 ns

Pulse duration td 50 ns   30% 45 ns ± 15 ns 

peak value of voltage  10 % of the voltage according to table 
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CALIBRATION AT CDN OUTPUT

Procedure since Amendment A1 of IEC 61000-4-4 ed.2, 01/2010

The calibration is performed with the generator output at a set voltage of 4 kV. Each individual output 

of the CDN (normally connected to the EUT) is terminated in sequence with a 50 Ω load while the other 

outputs are open. The peak voltage and waveform are recorded for each polarity.
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CALIBRATION AT CDN OUTPUT WITH 50 OHM

- The EFT transients are coupled to all lines of the CDN 

simultaneously (CM).

- The output of the CDN shall not be short circuited. 

- The EFT transients shall be measured at each individual output 

of the CDN with 50 Ohm load, while the other outputs are open.

- Each individual output must show the transients within the 

tolerances as specified.

1.

2.

3.

Umeas

50 

1.

2.

3.
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CALIBRATION OF COUPLING CLAMP
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CALIBRATION OF COUPLING CLAMP

Calibration setup

of a capacitive coupling clamp using the transducer plate 

acc. to figure 8 of IEC 61000-4-4:2012

Setup for verification 

of the capacitive coupling clamp 

acc. to figure 10 of IEC 61000-4-4:2012
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TEST SETUP COUPLING CLAMP

EUT put on the same side as the burst 
simulator is connected on

Distance of coupling
0.5m

Decoupling network 
to the AE port

AE

Monitoring for EUT port

additional AE 
grounding
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SPECIAL TEST SETUP FOR FLOOR STANDING EQUIPMENT
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IN SITU TEST ON AC/DC POWER PORTS 
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IEC 61000-4-5
IMMUNITY TO HIGH-ENERGY

SURGE VOLTAGES

(SURGE)

LATEST/IMPORTANT CHANGES IN ED. 3
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CHANGES IN IEC 61000-4-5

IEC 61000-4-5:2014 (Ed 3); consolidated version IEC 61000-4-5:2017 (Ed. 3.1)

Pulse parameters changed , now it is only one time definition of pulse shapes ( front time Tf and pulse 

duration Td )

Verification of the Waveforms have to made at the generator output (with 18 μF in serial), and at the 

output of the coupling/decoupling networks

Harmonization of CDNs up to 200 A

New verification procedure for data line CDN´s, new calibration table. For verification, the open-circuit 

voltage and the short-circuit current will measured. Additionally, the AE-port should be shortened.

The impedance for tests on shielded lines are 2 Ohm + 18 µF
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SURGE PULSE DEFINITION IEC 61000-4-5:2006 (OLD)

Source: IEC 61000-4-5 ed.2.0 

Source: IEC 61000-4-5 ed.2.0 
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SURGE PULSE DEFINITION IEC 61000-4-5:2014 (NEW)



24

SURGE PULSE DEFINITION IEC 61000-4-5:2014

• Open circuit voltage : 1.2/50 s

Front Time: Tf = 1.67 x T= 1.2s  ± 30 %

Duration: Td = Tw = 50 s   ± 20 %

NOTE: The open circuit voltage waveform at the output of the 
coupling/decoupling network may have a considerable 
undershoot, in principle as the curve shown in Figure

• Short circuit current:  8/20 s
 

 Front Time :  Tf = 1.25xTr     = 8 s    20 %

 Duration: Td = 1.18 x Tw =20 s  20 %

NOTE :The 30 % undershoot specification applies only 
at the generator output. At the output of the 
coupling/decoupling network there is no limitation 
on undershoot or overshoot. 
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CAPACITIVE COUPLING ON AC/DC LINES
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CALIBRATION AT THE HV OUTPUT VIA 18 UF

If the generator does not have an 18 µF capacitor installed in the direct high-voltage output, it is 

mandatory to use an external capacitor.
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CALIBRATION CDN SPECIFIED UP TO 200A
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CALIBRATION OF CDN
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SPECIFICATION FOR UNSYMMETRICAL INTERCONNECTION LINES
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TEST SET-UP FOR SHIELDED LINES
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TEST SET-UP FOR SHIELDED LINES
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COUPLING ON FAST SYMMETRICALLY OPERATED I/O LINES
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COUPLING ON FAST SYMMETRICALLY OPERATED I/O LINES
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