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INTERNATIONAL ELECTROTECHNICAL COMMISSION 

____________ 

 
RADIO FREQUENCY CONNECTORS –  

 
Part 1-51: Technical specification of electrical tests –  

Uncertainty specification of frequency domain test for return loss  
 

FOREWORD 
1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising 

all national electrotechnical committees (IEC National Committees). The object of IEC is to promote 
international co-operation on all questions concerning standardization in the electrical and electronic fields. To 
this end and in addition to other activities, IEC publishes International Standards, Technical Specifications, 
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC 
Publication(s)”). Their preparation is entrusted to technical committees; any IEC National Committee interested 
in the subject dealt with may participate in this preparatory work. International, governmental and non-
governmental organizations liaising with the IEC also participate in this preparation. IEC collaborates closely 
with the International Organization for Standardization (ISO) in accordance with conditions determined by 
agreement between the two organizations. 

2) The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an international 
consensus of opinion on the relevant subjects since each technical committee has representation from all 
interested IEC National Committees.  

3) IEC Publications have the form of recommendations for international use and are accepted by IEC National 
Committees in that sense. While all reasonable efforts are made to ensure that the technical content of IEC 
Publications is accurate, IEC cannot be held responsible for the way in which they are used or for any 
misinterpretation by any end user. 

4) In order to promote international uniformity, IEC National Committees undertake to apply IEC Publications 
transparently to the maximum extent possible in their national and regional publications. Any divergence 
between any IEC Publication and the corresponding national or regional publication shall be clearly indicated in 
the latter. 

5) IEC itself does not provide any attestation of conformity. Independent certification bodies provide conformity 
assessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible for any 
services carried out by independent certification bodies. 

6) All users should ensure that they have the latest edition of this publication. 

7) No liability shall attach to IEC or its directors, employees, servants or agents including individual experts and 
members of its technical committees and IEC National Committees for any personal injury, property damage or 
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) and 
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other IEC 
Publications.  

8) Attention is drawn to the Normative references cited in this publication. Use of the referenced publications is 
indispensable for the correct application of this publication. 

9) Attention is drawn to the possibility that some of the elements of this IEC Publication may be the subject of 
patent rights. IEC shall not be held responsible for identifying any or all such patent rights. 

The main task of IEC technical committees is to prepare International Standards. In 
exceptional circumstances, a technical committee may propose the publication of a Technical 
Specification when 

• the required support cannot be obtained for the publication of an International Standard, 
despite repeated efforts, or 

• the subject is still under technical development or where, for any other reason, there is the 
future but no immediate possibility of an agreement on an International Standard. 

Technical Specifications are subject to review within three years of publication to decide 
whether they can be transformed into International Standards. 

IEC TS 61169-1-51, which is a Technical Specification, has been prepared by subcommittee 
46F: RF and microwave passive components, of IEC technical committee 46: Cables, wires, 
waveguides, RF connectors, RF and microwave passive components and accessories. 
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The text of this Technical Specification is based on the following documents:  

Draft TS Report on voting 

46F/488/DTS 46F/495/RVDTS 

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

This publication has been drafted in accordance with the ISO/IEC Directives, Part 2. 

A list of all parts in the IEC 61169 series, published under the general title Radio frequency 
connectors, can be found on the IEC website. 

The committee has decided that the contents of this publication will remain unchanged until 
the stability date indicated on the IEC web site 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. 

 

IMPORTANT – The 'colour inside' logo on the cover page of this publication indicates 
that it contains colours which are considered to be useful for the correct 
understanding of its contents. Users should therefore print this document using a 
colour printer. 
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INTRODUCTION 

This document relates to technical requirements for electrical tests for radio frequency 
connectors. In IEC 61169-1:2013, a frequency domain test method has been described. 
However, the document does not contain the quantitative uncertainty specification for 
measurement instruments, i.e. vector network analysers and terminations, for return loss. This 
document shows quantitative uncertainty specifications of electrical tests for return loss of 
radio frequency connectors. In addition, the document includes a brief analysis of vector 
network analyser measurement uncertainty for return loss measurements of radio frequency 
connectors. 
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RADIO FREQUENCY CONNECTORS –  
 

Part 1-51: Technical specification of electrical tests –  
Uncertainty specification of frequency domain test for return loss  

 
 
 

1 Scope 

This part of IEC 61169, which is a Technical Specification, relates to radio frequency 
connectors for RF transmission lines for use in telecommunications, electronics and similar 
equipment.  

It provides the technical report for the uncertainty specifications for return loss measurements, 
which apply to individual connector types, by vector network analysers (VNAs). It is intended 
to establish concepts and procedures considering:  

– testing and measuring procedures concerning frequency domain electrical properties; 
– uncertainty specifications of VNAs measurements for return loss of RF connectors. 

The test methods and procedures of this document are intended for acceptance and type 
approval testing. 

2 Normative references 

The following documents are referred to in the text in such a way that some or all of their 
content constitutes requirements of this document. For dated references, only the edition 
cited applies. For undated references, the latest edition of the referenced document (including 
any amendments) applies. 

IEC 60027, Letter symbols to be used in electrical technology 

IEC 60050, International Electrotechnical Vocabulary   
(available from: http://www.electropedia.org) 

IEC 60617, Graphical symbols for diagrams  

IEC 61169-1:2013, Radio frequency connectors – Part 1: Generic specification – General 
requirements and measuring methods 

ISO/IEC 17025:2017, General requirements for the competence of testing and calibration 
laboratories 

ISO/IEC Guide 98-1, Uncertainty of measurement – Part 1: Introduction to the expression of 
uncertainty in measurement 

ISO 1000:19921, SI units and recommendations for the use of their multiples and of certain 
other units  

___________ 
1  Withdrawn in 2009, revised by ISO 80000-1:2009. 
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3 Terms and definitions 

For the purposes of this document, the terms and definitions given in IEC 61169-1 apply.  

ISO and IEC maintain terminological databases for use in standardization at the following 
addresses: 

• IEC Electropedia: available at http://www.electropedia.org/ 

• ISO Online browsing platform: available at http://www.iso.org/obp 

4 Units, symbols and dimensions 

4.1 Units and symbols 

Units, graphical symbols, letter symbols and terminology shall, whenever possible, be taken 
from the following IEC publications: 

a) IEC 60027: Letter symbols to be used in electrical technology, 
b) IEC 60050: International Electrotechnical Vocabulary (IEV), 
c) IEC 60617: Graphical symbols for diagrams. 

Other publication:  

ISO 1000:19922: SI units and recommendations for the use of their multiples and of certain 
other units.  

5 Report characteristics  

The report characteristics applicable to each connector type and style are recommended to 
the relevant specifications of return loss measurements. They normally cover the return loss 
as a function of operation frequency for the different grades (if applicable) together with the 
conditions for which it is valid. 

6 Return loss in frequency domain tests 

6.1 Parameters  

Return loss is a useful parameter for specifying the characteristics of RF connectors. However, 
the following three representations are also widely used: 

1) reflection coefficient:Γ = a + jb  
where a is real part, b is imaginary part), 

2) return loss: Return loss = –20 log(|Γ|)  (dB), 

3) voltage standing wave ratio (VSWR): VSWR = (1+|Γ|)/(1–|Γ|). 

6.2 General considerations  

Measurement/testing results, or specification, of return loss should not only include exact 
measurement values but also error/uncertainty in VNA measurement (Figure 1 and Figure 2). 
Classification of return loss of connector(s) is decided from the combination of the exact 
measurement value and its uncertainty for test specimen. 

___________ 
2  Withdrawn in 2009, revised by ISO 80000-1:2009. 

iTeh STANDARD PREVIEW
(standards.iteh.ai)

IEC TS 61169-1-51:2020
https://standards.iteh.ai/catalog/standards/sist/f76d79c6-4ca3-413e-93b4-

c1a3e2623f10/iec-ts-61169-1-51-2020


	tÒ9¼�ýÔ©Z?‰ﬂ"›öÀC�uUQ$Èú‹>Ô�L)Æﬂ°ñ‰7ÕÀyÍÕwõ�M•O‡%$RCÐq†HdCåu�ı7�³C$û`S�Ç"ôì¢ôFaÈ„�
°VAg—¬´ﬁ�QNˇñ

