Foreldsning 5
IE1332 Utveckling av elektronikprodukter

e Kopplingsvagar
— Gemensam jord
— Induktiv och kapacitiv koppling
— Via elnatet, ledningsbundet
— Via elektromagnetiskt falt,utstralat

e Emission
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Forst lite kursinfo

Korten pa vag... Har lamnat Hong kong pa vag
mot Arlanda

Litteraturuppgift. Valj amne senast till mandag
16/4! S.E.E. nasta vecka!

Seminarieuppgift till mandag 16/4 kl 13-15
— Poang fran seminarierna adderas till tentamen enligt

Ptentamen = P
Tentamen

— Del A utan larobok — grundlaggande begrepp max 2 timmar, max 20p

— Del B med larobok — mer komplexa fragestallningar och
rakneuppgifter, max 20p

— A 36-40, B 31-35, C 26-30, D 22-25, E 20-21, Fx 18-19, F <17

seminarie/2



Kopplingsvagar
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Koppling via gemensam jord
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Figure 10.2 Conducted common impedance coupling
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Induktiv och kapacitiv koppling
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Figure 10.3 Magnetic and electne in-duction
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Omsesidig kapacitans och induktans
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Figure 10.4 Mutal capacitance and inductance versus spacing
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Superposition av induktiv och kapacitiv
koppling
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Figure 10.5 Superposition of induc ive and capacitive coupling
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Koppling vid hoga frekvenser
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Figure 1L6 High frequencs line coupling, line length Sm
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Koppling via elnatet
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Figure 10.7 Coupling via the mairs network
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Koppling via elektromagnetiskt falt
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Figure 10.8 Electromagnetic fields
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Vagimpedans elektromagnetiskt falt
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Figure 10.9 The wave impedance from Maxwell’s laws
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Kopplingsmoder
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Figure 10,10 Radiated coupling modes
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Differentiell till common mode
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Figure 10.11 Differential 1o commmon mode conversion
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ssion fran PCB

Em

Current lg Loop of area A, formed by signal and return tracks

Figure 10,12 PCB radiated emmissions
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Patch-antenn

edge radiation increases with .1 and 15 maximized when L = n-2/2 (centre feed) or n-3/4 (end feed)
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Figure 10.13 The patch antenna model
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Stralning fran kabel
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Figure 10.14 Cable radiated emissions
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Ledningsbunden emission
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Figure 10.15 Coupling paths for conducted emissions

2012-04-13 IE1332 Utveckling av elektronikprodukter KTH/ICT/EKT VT12 /BM

17



2012-04-13

Koppling utstralat falt
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Figure 10.17 Eadiated field coupling
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Koppling kabel till utstralat falt
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Figure 10.18 Cable coupling o radiated held
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Spanning och strom pa resonant kabel
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Figure 10.19 Current and voltage cistribution along a resonant cable
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Common mode RF injektion
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Jnp represents common mode RF current density through the PCB

Figure 10.20 Common mode RF injection
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