Foreldsning 4
IE1332 Utveckling av elektronikprodukter

e Storkalla, storoffer, kopplingsvagar

* RF matteknik, spektrumanalysator,
natverksanalysator

* Emissionstest, immunitetstest, ESD-test
 Transducers, antenner, LISN
* Fortest, diagnostiska tester
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Forst lite kursinfo

PCB, underlagen skall vara klara
Litteraturuppgift. Valj amne! Soktips.

Det finns inlasnings fragor till boken. Jag kommer att
skriva mer detaljerade lasanvisningar till boken.
Uppdateras pa kurswebben KTH Social

Paminner om seminarieuppgift nasta vecka. Obs!
Maste gora schemaandring. Diskutera lampliga datum.
Tentamen

— Del A utan larobok — grundlaggande begrepp

— Del B med larobok — mer komplexa fragestallningar



Kopplingsvagar

Source Path Victim

Storande

Objekt som

objekt

stors

Kopplingsvag

Kopplingsvagar

Elektromagnetiskt falt (RF — Radio Frequency)
Elektriskt falt (kapacitiv koppling)

Magnetiskt falt (induktiv koppling)
Ledningsbundet

2013-04-10 IE1332 Utveckling av elektronikprodukter KTH/ICT/EKT VT13 /BM



Direktiv och standards
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Spektrumanalysator
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Detektor
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pdised—-; medium du'lvy“cycle

- e A
pulsed — low duty cycle

P = peak, QP = quasi-peak, A = average
NB the detector function refers to the signal’s modulation characteristi etecto
RMS value of the unmodulated RF vollggo. b PIReRIRINAR

Figure 6.2 Indicated level versus modulation waveform for different detectors
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Antenner

a) the loop b) the monopole
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Figure 6.8 Low frequency antennas

ground plane or counterpoise
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Transducers - antenner

35

1 T P T . . 4 Y T TRR o
. FePEI Y QL r s e . ¥ 4
30 : 5 - - L T e % PLN
: : : o LY 4 : 3
23331 { 33 [ A L “r : | 8 o a7
b <4 J iy P2 QPRI ASSP IR RS B AP LK S 233 1 . } o™
~ B A b 2 332 3 b
. i . : SRR S8 RN !
. ] ' FEEE 23859 - > | >
e - R LNy TV A A A
: et I3 1 g
¥ : v

25 4

P eccd e i

—BiLog CBLE1B | |
~ —BiLog CBLE140 """*
: ;—- Biconical 51064 [

| —— Log peniodic 6108 j’

Figure 6.4 The Bil.og (courtesy Schaffner)
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Figure 6.5 Typical antenna factors (courtesy Schaffher)
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Transducers - antenner
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E (dBuVim) = V(dBuV) + AF (dB/m) + A (dB)

Figure 6.6 Converting fi¢ld strength to measured vollage
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Matsystemets kanslighet

Kansligheten, dvs lagsta signal som kan
detekteras, begransas av bruset (brusgolv)
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Figure 6.7 System sensitivity
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LISN — Line Impedance Stabilizing Network

e Valdefinierad impedans for RF mot elnatet
* Koppla matsignal till instrument
* |solera matobjektet mot interfererande signaler pa elnatet

identical network for each line
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Figure 6.9 LISN impedance versus frequency ia“rl‘ 6.10 LISN circun per Iln’\'
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Narfaltsprober

_ ¢ determines
sensitivity

short exposed length

insulating boot —

inner soldered g
to incoming

screen at
elbow

Figure 6,15 Do-it-yourself near field probes

2013-04-10 IE1332 Utveckling av elektronikprodukter KTH/ICT/EKT VT13 /BM 12



Test for ledningsbunden emission

04m

EUT 0.8m

- .

excess lead
non-inductively bundled

Verucal as shown to < 0.4m length
nd plane
“r:;t‘ c?f F non-conducting
screened table LISN
sacioens) mains lead
1m length

Ground plane 2m x 2m min

o test receiver

Figure 6.19 Layout for conducted emission tests
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Test for utstralad emission
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Figure 6.20 Layout for radiated emission tests
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Test av immunitet

anechoic screened room
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Figure 7.1 RF immumity test system
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Fortest — precompliance test

* Forenklad matplats, uppfyller inte standard
men finns pa plats i konstruktionslokalerna

* Diagnostiskt andamal for att undvika
Overraskningar i sluttest

e Jamforande test, battre eller samre



Stripline for att alstra storande EM-falt

........ R _;_{:_::3:):, terminating
network

insulating support

Figure 7.5 The striphne

Alternativ: TEM cell
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Skarmat rum med dampmaterial

honeycomb vents main test chamber ancillary
with external fans chamber 2

!

LA
\1 ancillary chamber 1

power filter removable filter bulkhead
installation ' and/or viewing window

RF test equipment rack

Figure 7.7 Typical screened room nstallation
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Immunitetstest ledningsbunden storning

Decoupling/impedance
stabdizing networks (ISN)

signal source EUT on untested cables
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Figure 7.10 Conducted immunity test set-up
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ESD-test

vacuum relay  discharge

Reh Ry electrode

G e EUT

high-voltage : g L -|
I —
R 3o distributed C and L
C, = 150pF
return connection S R4 = 33002
Figure 7.11 ESD generator (according to 1EC 61{60-4-2) vertical coupling plane
direct application to EUT 10cm from EUT \ __ EUT supply connection

horizontal l
coupling plane Y

ground reference
plane
indirect application to coupling planes

Figure 7.12 [ESD test set-up
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