Transient occurence surge - IEC/EN 61000-4-5 ESD - IEC/EN 61000-4-2
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6 L= = the energy measure of a transient is the maximum, to check that the protective devices do not allow upset or damage at * voltage
4 7‘-“ more or less constant up to 200 V lower levels of applied voltage despite satisfactorily clamping high levels o [ )\ ¥ Contactcischarge 2 8 A £30% kV 5
i q q . . . . - 4 kV
2 and then increases roughly *  replace protective devices after testing if the EUT is to be re-used, in case of N o
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RI n g wave I E C/E N 6 1 000 4 1 2 - = N 27rgeeaﬁ?]23rator 0 = line to earth OO 1 bleed resistor connections
—fe ¥ lasune -_-' p 1-4 = line to line o tot oouglingd;))lanes (470 K
i at each en
e B i 403 @ =90 V gas discharge tube surge arrestor L
1 S1* O — ground r?ference plane (GRP) 10 cm high
- in. 1 m; projecting >0.5 . .
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Application between communication ports on cabinets Pks coupling/decoupling network _—— om (WV\
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i 20 O — protective earth . ' B 0.5 1s/100 KHz ri e
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IEC/EN 61 000-4-4: 2004 Surge voltage 1.2/50 us waveform (t inus) F \
ESD —
. . —t —t ||
Electrical fast transient burst v =1007.1, (1-enp{ 1L | e 1oL 001 40 15| Lo catbrated urent waveform \
. . EFT 5/50 ns waveform (t in ns) uAs [ at4kVindicated voitage
Waveform specifications t t 3
V(t)=127-V,- (1 - exp(_—j) ~exp(_—)
- 35 55.6
Generic and product standards 0545100 iz g o 1,0 =2 <1 o) r—
— —t —t
VPK =1.0 _ V(t) =159V, '(LGXP(@)) -exp(ﬁ) -cos(ot) . .
Vpk and waveshape are calibrated : : Amplitude density spectra of test pulses
0.9 - into a 50 Q load with a voltage level
Standard Scope ESD EFT-burst Surge Individual half the open circuit value +10%,
pulse and into a 1000 Q load with a voltage
IEC/EN 61000-6-1: 2001 |Residential, commercial & light |4 kV contact, 8 kV air 1 kV AC power, 0.5 kV DC power > 1KV L-L, 2 kV L-E on AC power input; Vg level 5% lower than open circuit
industrial generic to IEC/EN 61000-4-2 10 m, signal and functional earth > 0.5kV L-L & L-E DC power > 10 m, to 05
3 m to IEC/EN 61000-4-4 IEC/EN 61000-4-5 t, E t t
- m— - - EFT - IEC/EN 61000-4-4 SR/ BT
IEC/EN 61000-6-2: 2005 | Industrial generic 4 kV contact, 8 kV air 2 kV AC power, DC power >3 m, 1KV L-L, 2 kV L-E on AC power; 0.5 r =
to IEC/EN 61000-4-2 1 kV signal and functional earth > KV L-L & L-E DC power connected ty =50 ns +30% for 50 Q
3mto IEC/EN 61000-4-4 to a distribution network; 1 kv L-E b 50 ns +100 ns —15 ns for 1000 Q 100 -
signal > 30 m, to IEC/EN 61000-4-5 0.1 Energy versus test level
. . . t(ns 10 = — —m— Surge—12/50 ps V, 20
EN 55014-2: 1997 + A1: | Household appliances etc. 4 kV contact, 8 kv air | 1kV AC power, 0.5 kV DC power, 1KV L-L, 2KV L-E on AC mains, to (ns) Translent ensrgy == =— Sirge 1250 bV, 126
2001 {0 [FC/EN 61000-4-2 Signa| end control>3mto IFC/EN 6100045 (%mgmg"’:' mﬁ%%fgnpg?go%nh) R Y " -, ™ o CRP SFULLIOALE set-uP Ll COUpIing I The energy content of transients and surges is not simple to 1 ,jl;(/ /;' 8 Surge ~1.2/50 s V, 42.0
-A- nd edition -4- —= A ”
IEC/EN 61000-4-4 - 1 define. The actual energy stored in the test generator is not all > i ‘{/ — Surge - 8/20 ps 1, 202
] ' . repetition frequency 5 kHz or 100 kHz +20% dis_sipated in the load. That pro_portion which is, depends on the x |~ ®— Ring-120Q
EN 55020: 2002 Broadcast receivers etc. 4 kV contact, 8kV air | 1kV AC power to [EC/EN 61000-4-4 | Not required \ 1 / / P q y ° ratio of the load and generator impedances. In general, a load 0.1 . — A 4 Ring-300
L1 L1 such as a surge suppressor will be non-linear and will also have - b4 f )
to IEC/EN 61000-4-2 \ \I/ ( \ EUT at least 0.5 m from a time or frequency dependence. = — W = = Ring —200
(L2) \ () L2 other conductive structures . . ) ) 001 —de— | —&— EFT - single pulse
. . . . 1 (including generator and The "energy measure" of a given waveform can be described by — > = EFT — 1 second of bursts
EN 55024: 1998 Information technology equip- |4 kV contact, 8 kv air | 1 kV AC power, 0.5 kV DC power, 1KV L-L, 2kV L-E on AC mains, 0.5 (L3) ) 3 000 coupling clamp) Single : T Joules —A— b
ment to IEC/EN 61000-4-2 signal and telecom >3 m to kV L-E on DC power with outdoor N \ 1 \ burgt " ?grSt du{?.sﬂ S J-Vz(t)dt ot ¥ Hi —— ESDin02Q
-4- cables, to IEC/EN 61000-4-5; 1.5 kV _ . ms a z o
IEC/EN 61000-4-4 : L > 100 pH + ferrite 000 coupling clamp pulses 0.75 ms at 100 kHz * which gives the energy that would be delivered by that voltage /
1Q/7OO 1S on signal/telecom ports -|- signal atleast 0.5 m from : waveform into a 1 Q resistor, whether or not the generator is 10*
with outdoor cables, to ITU-T K recs. PE YT PE ports other conductive (75 pulses) capable of this (i.e., assuming zero output impedance). These — =t
C=33nF = < \" —_— - v SLEES figures are shown in the lower graph opposite. //'
EN 50130-4: 1995 + A2: | Fire, intruder and social alarm |6 kV contact, 8 kV air 2 kV AC mains supply, 1 kV other 1kV L-L, 2 kV L-E on AC mains sup- - ~ cable length 0.5 m cUT f5able Ie1>r(1)gth 0"2 Y N () (R U (R N (A Alternatively, the actual energy delivered by the generator info a 10 —
/- i i ° - i 229 @y, 1) G E1P0%E cable to auxilia defined resistive load can be calculated. For the ESD and EFT =
2003 SyStemS to IEC/EN 61000-4-2 Squly/Slgnal lines to ply: 1KkV L-E other supply/3|gna| B N 4 5 cm GRP equipment protreycted by waveforms, these can be the calibration loads of 2 Q and 50 Q 10° ~—
IEC/EN 61000-4-4 lines, to IEC/EN 61000-4-5 urst generator NSG 3040 o—@ decoupling network t (ms) respectively. For the surge and ring waves, a load which matches
the output impedance can be chosen, and the voltage or current 0.5 1 2 4 6 8 10
. . = external — f is deli d* into thi ist: ith half th ircui indi
EN 61326-1: 2006 Measurement, control and lab |4 kV contact, 4 kv air | 1kV AC & DC power, 0.5KkV I/0 signal/ | 0.5 kV power L-L, 1 kV power & long coupling ) \ | ciroutt (or short Gireutt, for current) amplitude. In these cases the peak open circuit voltage (indicated voltage, ESD) kv
equipment, min. requirements | to IEC/EN 61000-4-2 control > 3 m to IEC/EN 61000-4-4 distance 1/0 signal/control L-E to * energy in Joules (watt seconds) is shown in the upper graph and 100 =
IEC/EN 61000-4-5 is given by
10 cm / N\
EN 61547: 1995 General lighting equipment 4 kV contact, 8 kV air 1 kV AC power, 0.5 kV DC power, 0.5 kV L-L, 1kV L-E on AC power, to 15 ms +20% for 5 kHz w1 T(V(t))zd W R T(,(t))zdt 10 M /xi
+A1:2000 to IEC/EN 61000-4-2 signal and control > 3 m to IEC/EN 61000-4-5 Teseq AG ~ 0.75 ms +20% for 100 kHz * ’E'J =) - 6[ 2 . " /'f/ —=— Surge
_A- Nordstrasse 11F )
IEC/EN G004 4542 Luterbach ground reference short, direct connection h =10 £1 cm for both floor-standing and . o . where V() and I(t) are the open circuit voltage and short circuit 1 ./ ik/ = Ring )
EN 300386 Telecom Telecom 4 kv contact, 4 kvVair | 1kV AC power, 0.5 kv DC power, 0.5 kV L-L, 1 kV L-E on AC power; 0.5 ot a1 012 681 40 40 tosatety  H R e el et AR SR (e e LG BT i = v gl el o eng el EUT Repetitive S0 S 20 atgese g.?.ra dmettehrs current waveforms, respectively. Vis L = EFT-single pulse
. . K =i ; ; : , re speciriea in tnhe i _ —— -
network centres to IEC/EN 61000-4-2 | outdoor signal and indoor signal > k\{<|- E indoor signal ||r|1?_s >10m, Fax: +41 (0132 68140 48 earth > 0.1 m beyond on GRP fo achieve least © o gl GaEsTn o BUT Esa i bursts i dgr ) bt Theso graphs aro for comparatie purposes only ~ the real 01 n EFT — 1 sec. of bursts
equipment, 3'm to IEC/EN 61000-4-4 1 kV on outdoor signal lines, to EUT and clamp possible inductance of link manufacturer's specification, length stated in test plan Asynchronous with values m’a be load impedance and characteristics, and the actual waveshape >
]mmumty IEC/EN 61000-4-5 © 2009 Teseq ower suppl y applied to this load, are known accurately.
onl ; Specifications subject to change P S prog rammed for The symbols on the graphs represent test levels 1 to 4 as defined 0.01 /.,
Y Not telecom |6 kV contact, 8kv air | 1kV AC power and DC power > 1KV L-L, 2KV L-E on AC power; 0.5 without notice. development testing in each standard. '
centres to IEC/EN 61000-4-2 3 m, 0.5 kV OUtdoor Slgnal and kV L-E Indoor Slgna| |IﬂeS > 1 0 m, All trademarks recognised. * This simplifying assumption is not found in practice as the current and voltage IT/
II’]dOOF S|gna| > 3 m to 1 k\/ L-E on OUtdOOI’ Slgﬂa| |IﬂeS, tO 691-0068 t (ms) waveforms vary depending on the load impedance. 0.001 |
IEC/EN 61000-4-4 IEC/EN 61000-4-5 Duration of each burst application > 1 minute, both polarities mandatory 03 oo 2 4
peak open circuit voltage kV

L-L = line to line; L-E = line to earth. Always check the appropriate standard for detailed applicability



