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LATEST EDITIONS

Burst: IEC 61000-4-4 Edition 3.0 (2012-04)

Surge: IEC 61000-4-5 Edition 3.1 (2017-08)
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BURST - HISTORY

Date Publication Edition Status
2012-04-30 IEC 81000-4-4:2012 3.0 Valid
2012-04-30 |EC 81000-4-4:2012 HLV 3.0 Valid
2011-03-30 |EC 61000-4-4:2004+AMD1:2010 C8V 21 Revisad
2010-01-27 IEC 61000-4-4:2004/AMD1:2010 20 Revisad
2007-06-06 |EC 61000-4-4:2004/COR2:2007 20 Revisad
2006-08-12 IEC 61000-4-4:2004/COR1:2006 20 Ravisad
2004-07-08 IEC 61000-4-4:2004 20 Revisad
2001-07-11 |EC 61000-4-4:1993/AMDZ2:2001 1.0 Revissd
2000-11-08 |EC 61000-4-4:1935/AMD1:2000 1.0 Revisad
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IMPORTANT CHANGES IN IEC 61000-4-4 1/2

/ Version IEC 61000-4-4:2004 (Edition 2.0)

* The burst switch must be an electronic switch. It is not permitted to use a spark gap any longer

*  Burstfrequency 5 kHz at Td =15 ms or 100 kHz at Td =0.75 ms

*  Calibration at coaxial output of the simulator with 50 2 and 1000 Q

«  Calibration at output of the coupling network in Common Mode (all lines simultaneously) with 50 Q
*  Coupling on supply lines in Common Mode (all lines simultaneously)

*  Tabletop units are to be placed 0.1m above the ground reference plane

*  Forcoupling on supply lines the length of the supply line was reduced to 0.5 m

/ Version IEC 61000-4-4:2004+A1:2010 (Edition 2.0)

* The characteristics of the coupling-/ decoupling network were rectified and described precisely. Also the
verification described in the Corrigendum 2 of 6/2007, which was internationally released, was not
acceptable.
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IMPORTANT CHANGES IN IEC 61000-4-4 2/2

/ Version IEC 61000-4-4:2012 (Edition 3.0)

* 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): 5,5ns +1,5ns
- Pulse duration (td): 45ns + 15ns
* Distance between DUT and coupling device, both coupling network and/or coupling clamp are:
- Devices mounted on table: 0,5m (-0/+0,1m)
- Floor Standing devices: 1,0m (+/-0,1m)

*  Testsetup for rack mounted equipment.
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TEST LEVEL SINCE IEC 61000-4-4:2004

New repetition frequency of burst pulses is introduced!

Open circuit test voltage
Level Power line /O line
Peak voltage in kV Repetition rate in
kHz

1 0,5 0,25 50r100

2 1 0,5 50or100

3 2 1 5or100

4 4 2 5o0r100
X (1) special special

Table 1 - test level

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. In Annex Al you will find representative values from real installations for your assistance.
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SIMPLIFIED CIRCUIT DIAGRAM

N
b output

. m - o
. Q H ] "ot

IEC 63512
Components

u high-voltage source

R, charging resistor

C, energy storage capacitor

R, impulse duration shaping resistor

R impedance matching resistor

Cy d.c. blocking capacitor

Switch high-voltage switch

NOTE The characteristics of the switch together with stray elements (inductance and capacitance) of the layout
shape the required rise time.

Figure 1 — Simplified circuit diagram showing major elements
of a fast transient/burst generator

AMETEK svemtest | TASEQ | © MILMEGA |

COMPLIANCE TEST SOLUTIONS




CHARACTERISTICS

Single pulse
Rise timetr=5ns
Pulse duration td =50 ns

Pulse packet (Burst)

Repetition time Tr =300 ms

As formerly:

Duration burst packet Td =15 ms
at spike frequency f=5 kHz

Newly added:
Duration burst packet Td = 0,75 ms
At spike frequency f =100 kHz

Pulsform 5 ns/50 ns
0.9
0.5
0.1
50ns =30%
5ns =30%
T _” 5kHz
| I,
15ms t
k 300ms d
V T 100kHz
ll .
0.75ms t
300ms

OOOOOOOOOOOOOOOOOOOOOOO
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CHARACTERISTICS - WAVEFORM -

Output voltage range terminating with a load of 1000 Q: min. 0.25 kV up to 4 kV;
Output voltage range terminating with a load of 50 Q: min. 0.125 kV up to 2 kV;

Pulse repetition frequency: 5kHz and 100 kHz £ 20 %

Burst duration (see 6.1.2 and fig. 2): 15 ms +20 % at 5 kHz
0.75 ms =20 % at 100 kHz

Pulse shape

50 Q Termination at coaxial output: Risetimetr=5ns+30 %
Pulse duration (50 %-value) td =50 ns + 30 %
Peak voltage = according table 2 + 10 %

1000 Q2 Termination at coaxial out: Risetimetr=5ns+30 %

Pulse duration (50 %-value) td = 50 ns with a limiting deviation
of - 15 ns bis + 100 ns
Peak voltage = according table 2 + 20 %
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CHARACTERISTICS - OUTPUT VOLTAGE PEAK -

Set voltage V, (open circuit) V, (1000 Q) V, (50 Q) Repetition
frequency
kV kV kV kV kHz
0.25 0,25 0.24 0,125 5 or 100
0.5 0.5 0.48 0,25 5 or 100
1 1 0.95 0.5 5 or 100
2 2 1.9 1 5 or 100
4 4 3,8 2 5 or 100

Measures should be taken to ensure that stray capacitance is kept to a minimum.

NOTE 1 Use of a 1 000 Q load resistor will automatically result in a voltage reading that is 5 % lower than
the set voltage, as shown in column Vp (1 000 Q). The reading Vp at 1000Q = Vp (open circuit) multiplied
times 1 000/1 050 (the ratio of the test load to the total circuit impedance of 1 000 Q plus 50 Q).

NOTE 2 With the 50 Q load, the measured output voltage is 0,5 times the value of the unloaded voltage as
reflected in the table above.

Table 2 - Output voltage peak values and repetition frequencies

AMETEK svemtest | TASEQ | © MILMEGA |

COMPLIANCE TEST SOLUTIONS



CALIBRATION AT THE COAXIAL OUTPUT, 50 OHM

EFT Generator KW 50 Scope
— o=
so0 1) | s00[] se0| | > 400MHz Ratio with KW50 -> 400:1
h | o501 | | [;|509 Example: 2000V Burst = 5V on scope
PE ! ' 1001
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CALIBRATION AT THE COAXIAL OUTPUT, 1000

miest
A\ o e
- B m‘;\.z .thm%
a:liilv *;‘i“;n3
EFT Generator KW 1000 Scope
—i o] - H .

L i —————— Example: 2000V Burst =2V on scope
N 20 (500
PE 500:1
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CALIBRATION AT COUPLING/DECOUPLING NETWORK 1/3

Coupling/decoupling network for mains supply connectors

Proof of characteristics of coupling/decoupling network:

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 Q

The calibration has to 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

5ns + 30%

5,5ns £ 1,5ns

Pulse duration td

50 ns + 30%

45ns = 15ns

peak value of voltage

+ 10% of the voltage according to table

Remark:

The procedure is as shown in the above norm, until publication of the Amendment A1 to
IEC 61000-4-4 ed.2 from 01-2010 hotly contested. In its current version, the verification is made

abundantly clear.

AMETEK
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CALIBRATION AT COUPLING/DECOUPLING NETWORK 2/3

Procedure since Amendment Al to IEC61000-4-4 ed.2 of 01/2010

The calibration is performed with the generator output at 4 kV. The generator is connected to the input of the
coupling/decoupling network. Each individual output of the CDN (normally connected to the EUT) is terminated in a
sequence with a 50 Q load while the other outputs are open. The peak voltage and waveform are recorded for each polarity.

Signal from test generator

Fower
supply

port

L1 O

Lz (L.

p
)

Open

)
N O

FE

Decoupling
network

Reference ground l

resistor

H Termination
500

Figure 5 - Calibration of the waveform at the output of the coupling/decoupling network

AMETEK
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CALIBRATION AT COUPLING/DECOUPLING NETWORK 3/3

The EFT transients are EST SUPPLY /A
coupled to all lines of the ' | -3
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 509 load, while the
other outputs are open.

Each individual output must
show the transients within
the tolerances as specified.
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CALIBRATION OF CAPACITIVE COUPLING CLAMP 1/2

* The transducer plate consists of a metallic sheet of 120 mm x 1050 mm of max 0.5 mm thickness,
isolated on top and bottom by a dielectric foil of 0.5 mm. Isolation for 2.5 kV on all sides must be
guaranteed in order to avoid the clamp to contact the transducer plate.

* Thetransducer plate is to be inserted into the coupling clamp and must be terminated at the
opposite end of the generator connection with a coaxial load of 50 Q.

* The calibration is performed with the generator output voltage set to 2 kV. The calibration have to
meet the following requirements:

Rise time tr 5ns+£1,5ns
Pulse duration td 50ns+15ns
peak value of voltage 1kV £ 200V
S01m
— -
EFT/B /Transducer plate Capacitive coupling clamp
generator  E———————————————————————————————————————————— Eq]]]l]—h To oscilloscope

e 75 ]
(}Q ) C:[ . \\\ 50 O terminator/attenuator

Connecting adapter
T L, L, PETETTT Y fff?’.ﬂf T T
Ground reference plane

Figure 8 - Calibration of capacitive coupling clamp using the transducer plate
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CALIBRATION OF CAPACITIVE COUPLING CLAMP 2/2

Calibration setup
of a capacitive coupling clamp using the transducer plate
acc. to figure 8 of IEC 61000-4-4:2012
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COMMON MODE COUPLING

Coupling mode: ,,all lines against ground reference

So, the coupling mode is a pure ,,Common Mode testing®. This means that the testing of single lines,
line after line, is not demanded any more, but only all lines simultaneously must be supplied with burst
pulses.

For floor standing equipment

| 10m+£0,1m
I‘“Fc:r table top equipmen?
05971 m EFT/B generator
0
q
0,
EUT T l

————, AC/DC
— LT I .
. = 1= mains supply
g Coupling/decoupling
» network * |
r o o P e P P s ",—"")5.{ o - A o S e E-’/ A
Insulating N\ K S

support N\ . _ Ground reference plane -
Grounding connection according to
the manufacturer's specification

Length to be specified in the test plan

AMETEK svemtest | TASEQ | © MILMEGA |

COMPLIANCE TEST SOLUTIONS



CABLE LENGTH EUT-CDN: ACC. IEC 61000-4-4:2012

Test set-up for type tests in laboratory on main supply lines

* The new standard defines the distance and not the cable length.

* Thereis adistinction between floor standing equipment and table top equipment.

For floor standing equipment

10m+£0,1m

I‘“Fc:r table top equipment

EUT

0,5*%-1 m

>

EFT/E generator

T__:: z1 v
————, AC/DC
: Wb mains supply
g Coupling/decoupling
» network * |
»- - e o E-’/ <A

r S
Insulating

support

Grounding connection according to
the manufacturer's specification
Length to be specified in the test plan

A A - A R
4& ==
Ground reference plane -

AMETEK
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LATEST EDITIONS

Burst: IEC 61000-4-4 Edition 3.0 (2012-04)

Surge: IEC 61000-4-5 Edition 3.1 (2017-08)
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SURGE - HISTORY

Date Publication Edition Status
2017-08-04 |IEC 61000-4-5:2014/AMD1:2017 3.0 Valid
2017-08-04 |IEC 61000-4-5:2014+AMD1:2017 C8V 3.1 Valid
2008-10-20 |IEC 61000-4-5:2005/COR1:2009 2.0 Revised
2005-11-29 IEC 61000-4-5:2005 2.0 Revised
2001-04-26 |IEC 61000-4-5:1995+AMD1:2000 C8V 1.1 Revised
2000-11-09 |IEC 61000-4-5:1995/AMD1:2000 1.0 Revised
1995-03-01 |EC 61000-4-5:1995/COR1:1995 1.0 Revised
1995-02-01 IEC 61000-4-5:1995 1.0 Revised
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IMPORTANT CHANGES IN IEC 61000-4-5 ED. 3

* Pulse parameters changed , now it is only one-time definition of pulse shapes ( front time T;and pulse duration T, )

* Verification of the Waveforms have to be made at the generator output (with 18uF in serial ), and at the output of the
coupling/decoupling networks.

* Harmonization of CDN 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 open and not connected.

* The impedance for tests on shielded lines are 2 Ohm + 18 uF.

* New test setup for shielded control lines which are grounded only at one end. In this case the lines will be tested like
unshielded lines.

* No line-to-ground surges are applied for double-insulated products (i.e. products without any dedicated earth
terminal). This applies to the power supply lines as well as for signal and data lines.

* The coupling network for symmetrical operated telecommunication lines which will be used for tests with the T-
Surge waveform (10/700 ps) is changed. The effective impedance of the coupling path has been changed.

* Measurement Uncertainty MU in annex D.
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TEST LEVELS

Table 1 — Test levels
Table 1 — Test levels

Open-circuit test voltage
Level Open-circuit test voltage 10 % Lovel KV
kV Line-to-line Line-to-ground .
1 0,5 1 0,5
2 1,0 2 0,5 1
3 2.0 3 1 2
4 2
4 4.0
- ) 4n Special Special
X Special .
: ) "X" can be any level, above, below or in between the others. The level shall be
NOTE X can be any level, above, below or in between the other levels. This specified in theydedicated equipment specification.
level can be specified in the product standard. . ) . y . ) _ _
For symmetrical interconnection lines the test can be applied to multiple lines
simultaneously with respect to ground, i.e. “lines to ground”.

IEC 61000-4-5:2005 (Ed. 2) IEC 61000-4-5:2017 (Ed. 3)
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SURGE PULSE DEFINITION IEC 61000-4-5:2005 ED. 2 1/2

Table 2 - Definitions of the waveform parameters 1,2/50 us - 8/20 ps

In accordance with IEC 60060-1 In accordance with IEC 60469-1
Definitions Front time Time to half value Rise time Duration time
(10 % - 90 %) (50 % - 50 %)
us us us ys
Open-circuit 12430 % 50 + 20 % 1 +30 % 50 + 20 %
voltage e - - T
sn:s;rc::\iu" 8220 % 20 + 20 % 6,4 %20 % 16+ 20 %

NOTE In existing IEC publications, the waveforms 1,2/50 us and 8/20 us are generally defined according to IEC 60060-1 as
shown in Figures 2 and 3. Other IEC recommendations are based on waveform definitions according to IEC 60469-1 as shown
in Table 2

Both definitions are valid for this part of IEC 61000 and describe just one single generator
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SURGE PULSE DEFINITION IEC 61000-4-5:2005 ED. 2 2/2

Definition according IEC 60060-1:

Front time: T,=1.67xT=1.2 us£30 %
Time to half value:  T,=50 us+20 %

u

1,0
09

0,5

0,3

0,1
0,0

Front time:
Time to half-value: T2 =50 ps £ 20 %.

T4 =167xT=12pus+30%

100% -} — — —
90% — — —
Definition according IEC 60469-1: : /r\
son | S| _
| - Td -
Rise time (10% - 90%): tr=1 us £ 30 % . /
Duration time (50% - 50%): td=50 us =30 % 10% |
0% >
LI 30% max. I\/ t
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SURGE PULSE DEFINITION IEC 61000-4-5:2017 ED. 3

« Open circuit voltage : 1.2/50 us

100% A

FrontTime: T;=1.67xT=12pus £30% ey
Duration: Ty=Tw  =50ps =*£20%

NOTE: The open circuit voltage waveform at the output of the s

coupling/decoupling network may have a considerable 30%

undershoot, in principle as the curve shown in Figure
0% B
<—I-> 30% max. ) i / t
-\

« Short circuit current: 8/20 us A
100% -
90% -

FrontTime: T;=1.25xTr =8pus +20%

50% -

Duration: Ty=1.18 x Tw =20 us £20 %

NOTE : The 30 % undershoot specification applies only 10% -
0%

at the generator output. At the output of the X o=
. . . e 30% maf.
coupling/decoupling network there is no limitation N\ et 3

on undershoot or overshoot.
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CALIBRATION COUPLING NETWORK IEC 61000-4-5:2017 ED. 3 1/2

6.4.2 Calibration of CDNs for a.c./d.c. mains supply rated up to 200A per line

The characteristics of the CDN shall be measured under open-circuit conditions (load greater than or equal
to 10 kOhm) and under short-circuit conditions at the same set voltage.

All performance characteristics stated in 6.3.2 Tables 4 and 5 shall be met at the CDN output.

Table 4 - Voltage waveform at EUT port of CDN

Surge voltage parameters under Coupling impedance
open-circuit conditions *
18 pF GuF+100 N o Ed 3
Feak voltage ¢
Current rating < 16 A Set voltage +10 %/-10 % | Set voltage +10 %/-10 % - WaveShape defined for common mode
16 A < Current rating = 32 A Set voltage +10 %/-10 % Set voltage +10 %/-10 % cou pl“’]g to PE
32 A < Current rating 2 83 A Set voltage +10 %/-10 % Set voltage +10 %/-15 % H H
- Tolerances are increased at higher current
B3 A < Current rating = 125 A Set voltage +10 %/-10 % Set woltage +10 %/- 20 % . .
1256 A < Current rating = 200 A Set voltage +10 %/-10 % Set voltage +10 %/- 25 % In the Coupllng network'
Front time 1.2 ps £ 30 % 1.2 ps £ 30 %
Duration . . I
_ _ Decoupling inductivity:
Current rating = 186 A A0 ps +10 ps/-10 ps 50 ps +10 ps/-25 ps
18 A < Current rating = 32 A 50 ps +10 psi-15 ps 50 ps #10 ps/-30 ps - MaXImum 1-5 mH
32 A < Current rating = 83 A 50 ps +10 ps/-20 ps 50 ps +10 ps/-35 ps - VOltage Dr'op CDN < 100/0
B3 A < Current rating = 125 A A0 ps +10 ps/-25 ps 50 ps +10 ps/-40 ps=
125 A < Current rating = 200 A A0 ps +10 ps/-30 ps 50 ps +10 ps/-45 ps
? The measurement of the surge voltage parameters shall be done with the a.c.fd.c. mains
supply port of the COM open-circuit.
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CALIBRATION COUPLING NETWORK IEC 61000-4-5:2017 ED. 3 2/2

It is the intention of this standard that the output waveforms meet specifications at the point where they
are to be applied to the EUT. The characteristics of the generator shall be measured under:

Open circuit voltage
with HV-Probe

each:
DM: L-N
CM: L-PE
CM: N-PE

Short circuit current
with current probe

each:
DM: L-N
CM: L-PE
CM: N-PE
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CALIBRATION OF CDNS FOR UNSYMMETRICAL INTERCONNECTION LINES

New in Ed. 3: Waveform
specification for unsymmetrical
interconnection lines - was
NOT specified in Ed. 2

AMETEK

COMPLIANCE TEST SOLUTIONS

Table 8 - Surge waveform specs. at the EUT port of the CDN

Coupling CWG Voc at CON Voltage Voltage Is: at CDHN Current Current
method Clutput EUT output Front time T, | Duration Ty | EUT output Front Time Ty Duration Ta
voltage
1“5]3 + 10 % Tr=1,67x T, Ta=Te +20 % Ts=125xT, | Tg=1,18xT,
T ¥
+ 30 % + 30 % #30 % + 30 %
Line to PE
R=4010 4 kv 4 kv 1,2 ps 38 ps BT A 1,3 ps 13 ps
CD =05 pF
Line to PE
R =401 4 kY 4 kY 1,2 ps 42 ps 95 A 1.5 ps 48 ps
CD=GDT
Line to Line
R =400 4 kY 4 kY 1,2 ps 42 ys BT A 1,3 ps 13 ps
CD=0,5pF
Line to Line
R =400 4 kY 4 kY 1,2 ps 47 ps 95 A 1,5 ps 48 ps
CD = GDOT

W It is recommended to calibrate the CON at the highest rated pulse voltage, as this will minimise the effects of the switching
noise generated by CLDe and GDTs. The value shown in the table is for a generator setting of 4kV'. In case the CDN is rated
for another maximum pulse veltage, the calibration shall be done at this maximum rated pulse voltage. The short circuit peak
current specification shall be adapted accordingly. e.g. If the Maximum voltage is 1kY the short circuit current value shown in
this table shall be multiplied by 1/4

2} Coupling via gas arrestors, clamping or avalanche devices will show some switching noize on the pulse waveform. Working
with the highest possible pulse voltage will minimize their impact on measurements; it is recommended to neglect the
switching noise for the front times and duration values measurements.

!'} The values shown in this table are for a CWG with ideal values. In case the CWG generates parameter values close to the
tolerances, the additional tolerances of the CDN may generate values out of tolerances for the CWG-CDN combination.
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CALIBRATION PROCESS FOR SYMMETRICAL INTERCONNECTION LINES

New in Ed. 3: Measurements shall be performed with the impulse applied to one coupling path at a time.

The peak amplitude, the front time and impulse duration shall be measured for the CDN rated impulse voltage under open-
circuit conditions.

The inputs of the CDN at the auxiliary equipment (AE) side shall be short circuited to PE for the impulse voltage and impulse
current measurement at the EUT output port.

Coupling Measuring AE side EUT side
Surge voltage at EUT Common mode — all All lines shorted All lines shorted to | Open circuit —
side lines to PE together PE all lines
connect
*) 40 @ path Peak voltage, front together
time, duration
Surge current at EUT Common mode — all All lines shorted All lines shorted to | All lines

side lines to PE together PE shorted to PE
*) 40 @ path Peak current, front
time, duration
Residual voltage on AE Commen mode — all Line to PE at a time Open circuit Open circuit

side

lines to PE

) 40  path

Peak voltage

*) 40 O path means that the transfer impedance is always 40 Q, this means that for coupling to 1 pair 80 Q per line
or 40 Q per pair are used, for coupling to 2 pairs 160 02 per line or 80 & per pair are used, for coupling to 4 pairs
320 02 per line or 160 © per pair are used.

Coupling CWG Voc at CDN Voltage Voltage Isc at CDN Current Current
method Output EUT output | Front time T, | Duration Ty | EUT cutput Front Time Ty | Duration Ty
voltage +10 % +30% +30 % +20 % +30 % +30%
1 2y 3
b))
Common
mode CD, 2 kY 2 kV 1.2 ps 42 ps 48 A 1.5 ps 45 ps
40 O path

Table 9: Calibration process

Table 10: Waveform specification

AMETEK
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FLOW CHART FOR COUPLING METHOD

New in Ed.3 Selecting the coupling/decoupling
’ network method
Mains e
No Coupling Line to GND
Line to line
coupling 18uF cupling 9uF 10Q
e =
1-phase 1-phase T3]
Fig. 5 Fig. 6 iz
=
[ &
3 phases 3phases [
Fig. 7 Fig.8 - %
Yes

Symmetrical

Grounded Coupling 40 O Coupling
each end Coupling via arrestors, arrestors or capacitors
capacitor or clamping device clamping devices or direct
e
TP
t 3
Fig 9 Fig. 10 or Fig. 11
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TEST SET-UP FOR SHIELDED LINES GROUNDED AT BOTH SIDES

For EUTs which do not have metallic enclosures, the surge is applied directly to the shielded
cable at the EUT side.

Safety isolation Safety isolation
transformer or decoupling network transformer or decoupling network
L 1 L Generator impedance for tests on
E shielded lines:
M — —l{ M
IEC 61000-4-5 Ed. 2
PE PE
- » 20hm
= L =20 m (preferred) —
AE EUT
LJ ] new: IEC 61000-4-5 Ed. 3
/J Gencrator > 20hm +18 pF
A A A A A A A A A A ;Dfﬁ'?
Insulating Reference ground plane -
support IEG 1153114
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TEST SET-UP FOR SHIELDED LINES GROUNDED ONLY AT ONE END

According to IEC 61000-4-5:2004: wamaformer or CON twamsformer or CDN
The testis done with an open end at the AE side.

L L
N N
PE PE
EUT
= L = maximum of 20 m =
Generator
. ; \ Ground reference plane
According to IEC61000-4-5 Ed. 3:
The test is done as for unshielded asymmetrically
operated I/O lines
600 Rules for application of the surge to shielded lines:
601 a) Shields grounded at both ends
602 — the test shall be carried out according to Figure 12.
603 The test level is applied on shields with a 2 Q generator source impedance.
604 b) Shields grounded at one end
605 — the test shall be carried out according to 7.4 or 7.5 (see Figure 4) because the shield does not
606 provide any protection against surges induced by magnetic fields.
607 NOTE In this case, surge testing is not applied to the shield.

608 For EUTs which do not have metallic enclosures, the surge is applied directly to the shielded cable at the
609 EUT side.
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COUPLING ON HIGH-SPEED 1/O LINES

Figure 11 shows an example of a coupling and decoupling network for symmetrical
interconnection lines allowing tests with interconnection speed up to 1 000 Mbit/s.

Surge Generator

HV/COM

Rp Note: EUT Supply plugs at

rzi rear not connected
—
— T

Combination wave
generator Re ’ )
CNI 508N2 ]
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] i [] X
& T T - . - 5 ”“:::::::: - ——

B ' 1 Patch Kat 5 <)

i R Ry 1 1 - } [:: = — Patch Kat 5 (user) EUT
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o 1 1 —

' Czm i Cis '

] ] L] y
¢ - - M Ref d . =
' ' 1 eference groun able o
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c o R

' ' ]

' ] ]

L] [] i

" " ' I I 1 Surge Generator

. Laa Ly Lia 9
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" Can . Cia . HV / COM

' ] ]
o s T > Q Note: EUT Supply plugs at

1 " a3 rear not connected

Decoupling —L Coupling IEC 1152714

CNI 508N2 l
Burst Generator

Figure 11 - Example of CDN for unshielded
symmetrical interconnection lines

unshielded ™
shielded

Reference ground GND cable £
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