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Foreword 

The text of document 47F/83/FDIS, future edition 1 of IEC 62047-5, prepared by SC 47F, Micro-
electromechanical systems, of IEC TC 47, Semiconductor devices, was submitted to the IEC-CENELEC 
parallel vote and was approved by CENELEC as EN 62047-5 on 2011-08-17. 

Attention is drawn to the possibility that some of the elements of this document may be the subject of 
patent rights. CEN and CENELEC shall not be held responsible for identifying any or all such patent 
rights. 

The following dates were fixed: 

– latest date by which the EN has to be implemented 
 at national level by publication of an identical 
 national standard or by endorsement 

 
 
(dop) 

 
 
2012-05-17 

– latest date by which the national standards conflicting 
 with the EN have to be withdrawn  

 
(dow) 

 
2014-08-17 

Annex ZA has been added by CENELEC. 

__________ 

Endorsement notice 

The text of the International Standard IEC 62047-5:2011 was approved by CENELEC as a European 
Standard without any modification. 

__________ 
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INTERNATIONAL ELECTROTECHNICAL COMMISSION 
____________ 

 
SEMICONDUCTOR DEVICES –  

MICRO-ELECTROMECHANICAL DEVICES –  
 

Part 5: RF MEMS switches 
 
 

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. 

International Standard IEC 62047-5 has been prepared by subcommittee 47F: Micro-
electromechanical systems, of IEC technical committee 47: Semiconductor devices. 

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

FDIS Report on voting 

47F/83/FDIS 47F/93/RVD 

 
Full information on the voting for the approval of this standard 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 of the IEC 62047 series, under the general title Semiconductor devices – 
Micro-electromechanical devices, can be found in the IEC website. 
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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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SEMICONDUCTOR DEVICES –  
MICRO-ELECTROMECHANICAL DEVICES –  

 
Part 5: RF MEMS switches 

 
 
 

1 Scope 

This part of IEC 62047 describes terminology, definition, symbols, test methods that can be 
used to evaluate and determine the essential ratings and characteristic parameters of RF 
MEMS switches. The statements made in this standardization are also applicable to RF 
(Radio Frequency) MEMS (Micro-Electro-Mechanical Systems) switches with various 
structures, contacts (d.c. contact and capacitive contact), configurations (series and shunt), 
switching networks (SPST, SPDT, DPDT, etc.), and actuation mechanism such as 
electrostatic, electro-thermal, electromagnetic, piezoelectric, etc. The RF MEMS switches are 
promising devices in advanced mobile phones with multi-band/mode operation, smart radar 
systems, reconfigurable RF devices and systems, SDR (Software Defined Radio) phones, test 
equipments, tunable devices and systems, satellite, etc. 

2 Normative references 

The following referenced documents are indispensable for the application of this document. 
For dated references, only the edition cited applies. For undated references, the latest edition 
of the normative documents (including any amended documents) referred to applies. 

IEC 60747-1: 2006, Semiconductor devices – Part 1: General 

IEC 60747-16-1, Semiconductor devices – Part 16-1: Microwave integrated circuits – 
Amplifiers 

IEC 60747-16-4:2004, Semiconductor devices – Part 16-4: Microwave integrated circuits – 
Switches 

IEC 60749-5, Semiconductor devices – Mechanical and climatic test methods – Part 5: 
Steady-state temperature humidity bias life test 

IEC 60749-10, Semiconductor devices – Mechanical and climatic test methods – Part 10: 
Mechanical shock   

IEC 60749-12, Semiconductor devices – Mechanical and climatic test methods – Part 12: 
Vibration, variable frequency  

IEC 60749-27, Semiconductor devices – Mechanical and climatic test methods – Part 27: 
Electrostatic discharge (ESD) sensitivity testing – Machine model (MM) 

3 Terms and definitions 

For the purposes of this document, the following terms and definitions apply. 

NOTE In the text of this standard, the term of switch is used instead of RF MEMS switch to improve the 
readability. 
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3.1 Switching operation  

3.1.1  
capacitive switch 
switch whereby an RF signal is passed or blocked by a change of impedance ratio caused by 
the capacitive effect of making contact using a movable metal plate onto a dielectric film 
presented on a fixed metal plate 

3.1.2  
d.c. contact switch 
switch whereby an RF signal is passed or blocked by a movable metal contact 

3.2 Switching configuration 

3.2.1  
series switch 
switch whereby an RF signal applied to the input port is directly passed to the output port 
when a movable plate makes contact with a fixed plate 

3.2.2  
shunt switch 
switch whereby an RF signal applied to the input port is passed to the ground plane when a 
movable plate makes contact with a fixed plate 

3.3 Actuating mechanism 

3.3.1  
electro-statically actuated switch 
switch whereby a moving contact is pulled down onto the fixed plate by an electrostatic force 
caused by the applied d.c. bias voltage, the moving plate returns to its original position when 
the bias voltage is removed 

NOTE Advantages are virtually zero power consumption, small electrode size, relatively short switching time, and 
relatively simple fabrication and disadvantage is higher actuation voltage. 

3.3.2  
electro-magnetically actuated switch 
switch whereby a movable plate or armature is pulled down onto a fixed plate by a magnetic 
force generated by a permanent magnet or an energised electromagnet 

NOTE Advantage is a low actuation voltage and disadvantages are complexity of fabrication and high power 
consumption. 

3.3.3  
electro-thermally actuated switch 
switch whereby a movable plate constructed of two or more differing materials with differential 
thermal expansion coefficients deflects to contact a fixed plate or electrode 

NOTE Advantages are nearly linear deflection-versus-power relations and environmental ruggedness and 
disadvantages are high power consumption, low bandwidth, and relatively complex fabrication. 

3.3.4  
piezo-electrically actuated switch 
switch whereby a movable constructed of piezoelectric materials deflects to contact a fixed 
plate or electrode 

SIST EN 62047-5:2011

iTeh STANDARD PREVIEW
(standards.iteh.ai)

SIST EN 62047-5:2011
https://standards.iteh.ai/catalog/standards/sist/060f8ab2-31b9-4023-8638-

ce279c5faedb/sist-en-62047-5-2011


	¯_x2t5èù=¸�`¯³G˘f(x¸¡IË.‘PRCâ2;˙ºµ…¨˛š(˙`5M�ÿ.Ú±”›�qå(¡°˘q/pﬂYÝHì:ˆVG„v®N\ıH®˘ð¥Ra˜ô^Ló±

