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Differential och common mode pa kablar
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Figure 13.1 The distinction betw 2en differential and common mode cable currents

2012-04-24 IE1332 Utveckling av elektronikprodukter KTH/ICT/EKT VT12 /BM 2



Returvagar for signalstrom

A=A then Ly =Ly (1-K - “J Mutual coupling K = 0,95
-— for closely twisted pair

>
N

HF signal return currents Argt 800 B, flow through their local twisted pair return path
rather than through ground because this offers the lowest overall path inductance L,

Figure 13,2 Signal retumn current paths
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Overhorning

Figare 13.3 |ntra-cable crosstalk
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Skarmning mot kapacitiv overhorning

screen 1 i
YT T —1 &D
ool = L o
i1 1 — |
: ‘ T 1 i
—Ov T T T T
ot~ =7 —Hio
pural Y uu 0

' “screen 2 |
7 i

Figure 13.4 Screening against capacitive crosstalk
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Magnetisk skarmning — jordning av skarm
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Figure 13.5 Magnetic shielding effectiveness versus screen grounding
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Jordning av skarm

Freferred: screen
grounded only at
input end if input

is grounded
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Figure 13.6 Screen grounding arrancements versus circuit configuration
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Kabelskarm vid RF

... attenuation of Ig = 8.7dB for each
sorcen  IMMNGEIEIIEE ~* skin depth & = 2.6(u/ayF) 0% inches
through screen (F in Hz)

SRR ERRICRT 5i|;|rlh return current (00008 for copper at 10MHzZ)

Figure 13.7 The cable screen at RF
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Vanliga kabelskarmar
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Figure 13.8 Common sereen types
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Olika typer av skarm
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Figure 13.9 Surface transfer impedance of vanious screen types
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Jordning av skarm, RF
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Figure 13,10 Cable screen connection metheds at RF

IE1332 Utveckling av elektronikprodukter KTH/ICT/EKT VT12 /BM

11



a
Pigtail langth I
| I
| I
_ 10— One pigtail, 50mm
E Cne pigtail. 15mm
. —  Twopigtails, 15mm
'E ey
= -E\EII_. | Ferruke
=
; |
m | l\
€ 30— .
E ]|
£ ! [
z " .
] I o
P.
. !
Source: [&7|
sol_S2ures 671,
10k 100k
na c-m voltage differential at interface ¢-m voltage differential = Ly - dig/dt
4 -
- = =
e lg
without pigtail

Figure 13.11 The bane of the pigtail
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Twisted pair
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Figure 13.12 Equivalent circuit for coup ing 1o twisied pair
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Jordning flatkabel
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Figure 13.13 Rihbon cable configurations
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Filterconfiguration

Low-to-medium £

Figure 13.16 Filter configuration versus impedance
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Parasitreaktanser
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Figure 13.17 Self-resonant effects due to parasitic refctances [35]
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Lindning av spolar
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Figure 13,19 The effect of Dilter lavour
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Ferriter
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Figure 13.20 Femte impedance versus frequency and equivalent circuit
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Kondensator med tre anslutningar
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Figure 13.22 The three-terminal capacitor
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Figure 13.23 Using three-terminal surface mount capacitors
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Filtrering av natspanning
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Figure 13.25 Typical mains filter and its equivalent circuit
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Common mode choke

fluxes due to differential !

.. — mode currents cancel in core
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Figure 13.26 The comimon miode choke
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