KONCAR

Elektromagnetska okolina
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Elektromagnetske smetnje mogui:

« Uzrokovati poteskoce u radu elektronicke |
elektricne opreme
= Onemogucm djelotvornu uporabu RF spektra
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KONCAR

Primjeri:

* Njemacka-problemi sa otkazivanjem elektronike u vozilima
na autocesti tijekom prolaska pored RF odasiljaca
« Uporaba mobitela u vozilu — prorada elektricnog
zakljuCavanja, podizanja krova
-‘*SAB korﬂumkac Ciju sa zqu e/j ima u zracnoj luci ometala

; . .,’.V./ﬁ‘br/'

R ™
5 - » N N
-~ _—
~
.
~




KONCAR

Opis pojava koje uzrokuju elektromagnetske smetnje

« Vodene niskofrekvencijske smetnje g
« ZraCene niskofrekvencijske smetnje S
~+» Vodene visokofrekvencijske smetnje
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KONCAR

» Vodene niskofrekvencijske smetnje

- viSi harmonici struje i napona ( 0-2 kHz)

- flicker
« Zracene niskofrekvencijske smetnje

- magnetska i elektriCna polja frekvencije 50 Hz
« Vodene visokofrekvencijske smetnje

- unutarnji oscilatori elektronlcklh uredaja

Zracenemsokofrekvencajske- ’




KONéAR STO SU ELEKTROSTATSKA IZBIJANJA | KAKO

NASTAJU?

ESD je prvi fenomen ikada istrazen
sa znanstveno-tehnicke strane

Proces “trenja dva objekta “

Zracena I kontaktna IZbl-’an-Ia Example of tribocharging (or triboelectrification’)
."."”. Two different materials are brawghl logether
Y .. sole of shoe and carpel)
BAazurne they have no pel charges dilfensnos
| | initiaity
]
- - o Contact bobssan the kvo allows aloctrons to

mowe from one material to the other
{Eribacharging)

Ay friction jrublring) between the twe
incroases the charge transferrod (Q)
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The b malenals ane separated, and The
charge imbalance bobwean thom remains

The wollage () between them rises ax the
capacitamce [C) bebwenn them decreases dus
1o increased spacing [Q=CW)




Koué AR ELEKTROMAGNETSKI FENOMENY

KOJI PRATE ESD DOGADAJE

Tijekom ESD-a nastaju znacajnije struje koje mogu ostetiti
poluvodi¢ke komponente

Jaka tranzijentna elektri¢na polja ( 5 kV primjenjenog izbijanja na 100

mm stvara elektri¢no polje vrijednosti 10 kV/m )

PROBLEMI KOJE ESD MOZE IZAZVATI
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- Ostecenja poluvodickih komponenti i kompletne elektronike uredaja

The electrostatic voltage
generated (in kV)
Generation method
10-20% Relative  65-90% Relative
Humidity {(RH) = Humidity {RH)
I Wialking across carpet 35 15
Vialking on vinyl Roor 12 0.25
Viorker moving at non-metal bench 6 01
' Opaning a vinyl envelope 7 06
Picking up # polyurethane bag 20 12
Sitting on a polyurethane fowm 18 1.5
| padded chalf
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swich closed,
currant flawing

gwitch opans: arc
genaraled while gap
cannol maintain
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S$TO SU BRZI TRANZIJENTI | KAKO NASTAJU?
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The standard FTB test waveform
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The basic "doubie The transient pulges A burst every 30bms,
ez pangntial’ iransient pulss are repeabed al SkHE, Tor 1 minule
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EN &1000-4-5 surge waveshapes: V and |
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UDARNI PRENAPONI (SURGE)

o primary supply
diracl sirka
Iy LV gy
(g, rural ares)
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KONéAR PROPADI | PREKIDI U NAPAJANJU

Example of a 'dip’ Example of a 'dropout’
for ‘short interruption’)
A 40% dip with a 20ms duration
A B0ms inlerruplion in the mains supply
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