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Types of EMC measures

Mesures CEM

— Radiated N

— Conducted
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Immunity tests

The purpose of Immunity tests Is to
subject a product to a controlled stress

that represents the likely range which is
mostly dedicated by practical aspects

and experience of real-world problems.




Immunity tests

1 — transient phenomena
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for Immunity Tests

Results of immunity tests are classified into four categories:

® Performance Criteria A — ‘Performance within specification limits’
® Performance Criteria B — “Temporary degradation which is self-
recoverable’

® Performance Criteria C — “Temporary degradation which requires
operator intervention’

® Performance Criteria D — ‘Loss of function which is not recoverable’
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Standards calls

Standard

Scope

ESD

EFT-burst

surge

[EC/EN 61000-6-1: 2001

Residential, commercial & light
industrial generic

4 kV contact, 8 kV air
to IEC/EN 61000-4-2

1 kV AC power, 0.5 kV DC power >
10 m, signal and functional earth >
3 m to IEC/EN 61000-4-4

1kV L-L, 2 kV L-E on AC power input;
0.5kV L-L & L-E DC power > 10m, to
IEC/EN 61000-4-5

I[EC/EN 61000-6-2: 2005

Industrial generic

4 kV contact, 8 kV air
to IEC/EN 61000-4-2

2 kV AC power, DC power > 3 m,
1 kV signal and functional earth >
3 m to IEC/EN 61000-4-4

1kVL-L, 2 kV L-E on AC power; 0.5
kV L-L & L-E DC power connected
to a distribution network; 1 kV L-E
signal = 30 m, to IEC/EN 61000-4-5

EN 55014-2: 1997 + A1:
2001

Household appliances etc.

4 kV contact, 8 kV air
to [EC/EN 61000-4-2

1 kV AC power, 0.5 kV DC power,
signal and control > 3 m to
IEC/EN 61000-4-4

1kV L-L, 2 kV L-E on AC mains, to
|[EC/EN 61000-4-5

EN 55020: 2002

Broadcast receivers etc.

4 kV contact, 8 kV air
to IEC/EN 61000-4-2

1 kV AC power to IEC/EN 61000-4-4

Not required

EN 55024: 1998

Information technology equip-
ment

4 kV contact, 8 kV air
to IEC/EN 61000-4-2

1kV AC power, 0.5 kV DC power,
signal and telecom > 3 m to
IEC/EN 61000-4-4

1kV L-L, 2 kV L-E on AC mains, 0.5
kV L-E on DC power with outdoor
cables, to [EC/EN 61000-4-5; 1.5 kV
10/700 ps on signal/telecom ports
with outdoor cables, to ITU-T K recs.
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ESD
IEC 61000-4-2




: Electrostatlc Dlscharge
ESD — IEC 61000-4-2

Discharge to victim equipment

triboelectric
charging through
maotion
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maintains charge
voltage

return current path
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ESD Test setup

F-U
Conducting Dielectrical Isolating
surface material surface
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Choice of discharge points

== Air discharge
P Contact discharge

m seams Im

protruding
LEDs

III§t>

apertures

SWi tches
connector
shells
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EFT
IEC 61000-4-4
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switch closed,
current flowing
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C,== §L

The EFT phenomenum

switch opens: arc
generated while gap

cannot maintain v,

clrcult
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D C/ switched off
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Electric Fast Transients
EFT — Burst — EN 61000-4-4
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Ve =1.0
Ve and waveshape are calibrated
0.9 intc a 500 |oad — i,e, voltage level
Individual is hall the open crcuit value
pulse (Ameandmeant 2 requires that
V, both parameters are also calibrated
- 0.5 inta a 10000 load)

t. = 5ns £30%
t, = 50ns +30%

Asynchronous with
power supply

0.14
L (ns)
A
|
l repetition period 200ps £20% (1/5kHz) up to 2kV o.c.
At 400ps £20% (1/2.5kHz) at 4kV o.c.
Single burst duration
burst of 15ms *
pulses (75 pulses @ SkHz)
t (ms)
J
[
* N
——  15ms +20% 7
) 300ms +20% * * NB these parameters
Repeatitive | L 3, are specified in the
bursts standard, but other

values may be
programmed for
developmenl testing

fppt.com

t(ms

Total duration of each test = 1 minute, both polarities mandatory
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Surge
IEC 61000-4-5




The surge phenomenum

Q/\J ~____ Cloud-to-cloud
direct strike to %

primary supply
ground strike
direct strike to
LV supply (esp.
In rural areas)

| oo LPZ1

h fault clearance h Lightning Protection M P72
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Surge immunity —
IEC 61000-4-5

Ground
plane
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Surge Waveform, 1.2/50 s
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Surge Waveform, 10/700 pus
|
U / WMenax
/
10 1,0
B
08 0.9
L T2
05—
05
L / £
A
03 0.1
] 00 =% -
01 -/ / t
/ O T
0,0 / ! - — -—
O] T, t N IEC 2327/05
Ty IEC 232605
—————
Fronttime Ti= 187 T=10ps 430 % Front time: T1=125xT=58us*20%
Time to half-value: Tp =700 ps £20 %. Time to half-value: To = 320 ps + 20 %.

ITU-T K series

ITU-T K series
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Comparision between transient tests




Comparision of transient standards

he “energy measure” of a given
waveform can be described by

T 2 T 2
v fe e e
SD : waveform magnitude In ns/\

FT . waveform magnitude In ns/\

urge : waveform magnitude in p/\
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Immunity tests
2 — LF and RF phenomena
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Radiated immunity
IEC 61000-4-3
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RF coupling phenomenum
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Radiated immunity — IEC 61000-4-3

Optic fiber



ITU_field uniformity.ppsx
ITU_field uniformity.ppsx
ITU_field uniformity.ppsx
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Conducted immunity
IEC 61000-4-6
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RF coupling phenomenum
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Conducted immunity — IEC 61000-4-6
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Coupling devices

EM clamp

v
Curent probe "5
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Types of CDNs

Typ

Interconnected lines

M1, M2, M3, M4, M5, M2+M3

Unscreened supply (mains)

AF2, AF4 AF6, AFS8

Unscreened nonbalanced lines

S1,S52, S9, 525

Screened lines

T2, T4, T8

Unscreened balanced lines

RJ11, RJ45

Unscreened data lines

RJ11/S, RJ45/S, USB

Screened data lines
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Immunity to magnetic fields
IEC 61000-4-8
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Maghétic field immunity —

IEC 61000-4-8

EUT

50 Hz

MC 2630

MV2616
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Immunity to voltage dips
and short interruptions
IEC 61000-4-11
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Voltage dips and short interruptions —
IEC 61000-4-11

- EUT
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Voltage deS and short Interruptions —
EN 61000-4-11

Figure 6M  Example of a ‘dip' Figure 6N  Example of a ‘'shont interruption’
[ | A 60ms interruption In the mains supptyl

\f vﬂ vf W

This dip started and finished at zero-crossings (as in most tests using | This Interrugtion started and finished ot zero-crossings (as In most tests using
|EC 61000-4-11) but real life dips can happen at any phase angles | IEC 610004-11) but real-Iife Interruptions can happen at any phase angls

M0 eS

20ms

Figure 65 A typical ‘sag' test
(example of a 50% sag for 1 second)

115V




Emission tests




Rosmifi

i
o ) S

Emission
CISPR 22 / EN 55022
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Conducted emissions
CISPR22/EN 55022
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Radiated emissions
CISPR22/EN 55022




" Radiated emission -
CISPR22/EN 55022
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Radiated field measurement




Measure

imite Classe B 55022
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CISPR 22-2006.pdf
CISPR 22-2006.pdf
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Harmonics emission
IEC 61000-3-2




Harmonics emission — IEC 61000-3-2
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Test result

Spectrum 16:01 16.Dez 2002 -{O)x

P=389.2nW Q=-422.8nvar S$=574.7n¥A Phi=-90°
%

f=2.5kHz ¥=2.354m% 5.414m¥ (eff)

Fuz Check according to ENJIEC 61000-3-2 Ed. 3 n

n=50 Y=241.8m% 129.9uA (eff)

500 1000 1500

Average >100%

Average >150%:

Test result

EuT: [ ran |

Equipment class A <= 150% of the limit
Check harmonics 2..40 [exception odd 21..39)

Eﬂtﬂﬂmk
Flmﬂmnlc

|
|
| Harmonic|s) >150%
|
|

Check odd harmonics 21..39

Partial >Partial limit :
Harmonic|s) >150% :

Power source :
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Flickers emission
|IEC 61000-3-3




Flickers emission — IEC 61000-3-3
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Test results

A UM
Result flicker measuroment (masimum value) |
Measurement time: 10 min Mumber of measurement: 12 ‘\ dc
. U
L1 L2 L3 Limit  Result
1mi Esu dmax . =/ 339%
0.758 | [0.758 | [0.758 | 1.00  |PASS | v th
0.498 | [0.498 | |0.498 10.65 |PASS |
>
2.986 | [2.986 | [2.985 | '3.00 |PASS | t
dmax [%] | [5.121 | [5.126 | (126 | | [a00 [FAIL | T Steady state value
0.030 | [0.030 | |0.030 | 0.20 PASS | e e
et . ‘\\
/ ™ Toleranceband
Tri int
Detail | Beport | ragerpol Ut
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