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Module 2: 
EMC in interconnections

(techniques for cables and connectors)
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Contents
2.1 Antenna effects of conductors
2.2 Use fibre optics or alternatives, instead of conductors
2.3 The “RF Reference”
2.4 Cable classification and segregation 
2.5 Good practices for both shielded and unshielded 

interconnections: controlling DM & CM return paths
2.6 Shielding techniques for cables
2.7 Terminating cable shields
2.8 Interconnecting shielded enclosures
2.9 Ground loops
2.10 Transmission-line interconnections
2.11 Some useful references

(For interconnections in PCBs (traces) see the “basic PCB EMC” module)
2.0.2
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2. EMC in interconnections
(techniques for cables and connectors)

2.1
The antenna effects 

of conductors

2.1.1

emc10s v2.4

4 of 96

The frequencies we use
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0 UHF TV

Taxicabs, walkie-talkies, 
private mobile radio, etc.

FM radio

Long wave 
(AM radio)

AC 
supply

Audio band

Medium wave 
(AM radio)

Cellphones

All the apparently empty regions of the spectrum are in fact filled 
by military, government, telecomm’s and other private users

CB radio

Bluetooth, 
Wi-Fi, etc.

Short wave radio

2.1.2
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Plus the noises emitted by electrical 
and electronic activities...

Supply rectifiers 
and their harmonics 

Switch-mode power 
converters and their 

harmonics 

Microprocessor clocks 
and their harmonics 

(this example 32MHz) 

Random noise 
from arcs and 

sparks 
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Problem: all conductors are now antennas
(but matched transmission lines are very poor antennas)

■ Wires, cables and other conductors are accidental 
antennas, so they always leak the signals they 
carry  (emissions problems) 
– either as electric (E) or magnetic (H) fields

■ They also pick up interference (immunity problems)
– either as electric (E) or magnetic (H) or electromagnetic 

(EM) fields

■ This is not what we want our conductors to do, 
but it is unavoidable 

2.1.4
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MHz
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All conductors are ‘accidental antennas’

Length that makes an 
inefficient antenna 

Length that makes a 
perfect ‘accidental 

antenna’ (λ/4)

Usually negligible 
antenna effects 

Metalwork and other conductors are also ‘accidental antennas’, 
and the lines above represent their longest ‘3-D diagonal’ dimension2.1.5
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2. EMC in interconnections
(techniques for cables and connectors)

2.2
Use fibre optics or alternatives 

instead of conductors

2.2.1


