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FOREWORD 

This amendment has been prepared by IEC Technical committee 46: Cables, wires, waveguides, 
RF connectors, RF and microwave passive components and accessories. 

The text of this amendment is based on the following documents: 

FDIS Report of voting 

46/XX/FDIS 46/XX/RVD 

 
Full information on the voting for the approval of this amendment can be found in the report on 
voting indicated in the above table.  

The committee has decided that the contents of this amendment and the base publication will 
remain unchanged until the stability date indicated on the IEC website under 
"http://webstore.iec.ch" in the data related to the specific publication. At this date, the 
publication will be  

• reconfirmed, 

• withdrawn, 

• replaced by a revised edition, or 

• amended. 
A bilingual version of this publication may be issued at a later date. 

_____________ 

Introductory note: 

The goal of this amendment is: 

– to extend the clause 10.3, expression of results by a conversion formula between scattering 
parameter and coupling attenuation  

– to include the 20 dB envelope curve:  
Rationale: 

In the triaxial cell method the formula to convert from measured voltage ratio to coupling 
attenuation is not always correctly applied (see IEC TC 46/WG5: Web_201030_02). The formula 
will therefore be extended to the measured S-parameter. 

To make test results comparable, an envelope curve is introduced, see figures 7 and 8. 

Add, after Annex G, the following new Annex H 
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Annex H 
(normative) 

 
Coupling attenuation expressed by 

mixed mode scattering parameter and an envelope line 

 

H.1 General 

Coupling attenuation is often measured with a multiport network analyser with mixed mode 
scattering parameters. In this case the formulae for the conversion from voltage ratio to the 
coupling attenuation shall be rearranged. 

An envelope curve shall be drawn for the coupling attenuation. This simplifies the comparison 
of test results. 

H.1.1 Coupling attenuation expressed by mixed mode scattering parameter 
The formula (195) is rearranged and expressed by a mixed mode scattering parameter. 

diff s s
10 sd21 10 10 10 sd21 10

0 diff 0

2 2
20log 10log 10log 20log 10logc

Z Z Z
a S S

Z Z Z
= − + + = − +  (F.1) 

where 

ac is the coupling attenuation 

Ssd21 is the forward transmission scattering parameter; DUT exited in differential mode; 

received power in single ended mode 

Zdiff is differential mode impedance 

Zs is the normalised value of the characteristic impedance of the environment of the 

cable; ZS=150Ω 

Z0 is the system impedance; Z0=50Ω 

 
H.1.2 Envelope line of coupling attenuation 
The coupling attenuation is expressed by a value A of an envelope line. The value A shall be 
deduced by drawing a curve derived from the following equation:  

c
10

 if 30MHz  < 100MHz

20log
100

A f
E fA

≤
=   −    

 (F.2) 

Where 

f is the frequency in MHz 
Ec is the envelop line of coupling attenuation in dB 

A is the starting value of the envelope in dB 
This curve shall be raised until the first peak of the measurement trace is intersected. The value 
A (in dB) is read where the curve intersects the Y axis, see.  
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