IEC TR 63099-2

Edition 1.0 2020-07

TECHNICAL
REPORT

colour
inside

Transmitting equipment for radiocommunication — Radio-over-fibre
technologies for electromagnetic-field measurement —
Part 2: Radio-over-fibre technologies for electric-field sensing

INTERNATIONAL
ELECTROTECHNICAL
COMMISSION

ICS 33.060.20; 33.180.99 ISBN 978-2-8322-8493-3

Warning! Make sure that you obtained this publication from an authorized distributor.

® Registered trademark of the International Electrotechnical Commission



-2- IEC TR 63099-2:2020 © IEC 2020

CONTENTS

FOREWORD ...ttt ettt et et et et ettt e et e et e et e et e et a e anns 3
LN I 2 1 1 L N 1 PN 5
1 1T o 1= S 6
2 NOrmMative referENCES ... e 6
3  Terms, definitions and abbreviated terms ... 6
3.1 Terms and definitioNS .. ..o 6
3.2 AbDbreviated termMS ... .. 7

4  Practical examples of electric-field sensing system using RoF technologies .................... 7
4.1 L0 AT T 1 7
4.2 Features of electric-field sensing system using RoF technologies ........................... 7
4.3 List of implementation eXamples ..o 7
4.4 3-axis electric-field sensor using LN optical modulators ...........cc.ccoiiiiiiiiiiinn, 7
4.41 System coNfiguration ... ... 7
4.4.2 SPECITICAtiONS .. e 9
4.4.3 Example of measurement results ..........ooouviiiiiiiiiiii 10

4.5 Bulk-type electric-field sensor using ZnTe optical modulators ................cc.oeennann. 13
4.6 Electric-field probes using VCSEL.......ccouiiiii 14

71 0] [T Yo = o 2 V28 PP 16
Figure 1 — System diagram of the optical E-field Sensor............coiiiiiiiiiii e 8
Figure 2 — Structure of the sensor head Unit ... 9
Figure 3 — 3-axis electric-field sensing system using LN optical modulator............................ 10
Figure 4 — Evaluation results of sensitivity and measurement dynamic range........................ 11
Figure 5 — Evaluation of sensor isotropy in the TEM-Cellupto 1 GHz............ccooiiiiiiin. 11

Figure 6 — Measurement setup for isotropy of the conventional diode-type electric-field
sensor and electric-field sensor using LN modulator ...........cccooiiiiiiii i 12

Figure 7 — Measurement results of sensitivity pattern of the conventional diode-type
electric-field sensor and electric-field sensor using LN modulator according to

] ] o B < 0 F PP 13
Figure 8 — Frequency characteristics of isotropy of the conventional diode-type
electric-field sensor and electric-field sensor using LN optical modulator .....................oocoe. 13

Figure 9 — Schematic representation of the bulk-type electric-field sensor using ZnTe
[ o) 4= LI o 4o Yo [0 =1 (o =N 14

Figure 10 — Schematic representation of the electric-field sensor using VCSEL
consisting of a miniature sensor head that is exclusively linked via fibre optics to a
=Y 0 0T L= 0T o T P 15

Table 1 — Specification of 3-axis electric-field sensing system using LN optical
(gaTeTo LU F=1 Lo ] PPN 9

Table 2 — Specification of 3-axis electric-field sensing system using LN optical
g Lo o LU =1 Lo o 12



IEC TR 63099-2 © IEC 2020 -3 -

1)

2)

3)

4)

5)

6)
7)

8)

9)

INTERNATIONAL ELECTROTECHNICAL COMMISSION

TRANSMITTING EQUIPMENT FOR RADIOCOMMUNICATION -
RADIO-OVER-FIBRE TECHNOLOGIES FOR ELECTROMAGNETIC-FIELD
MEASUREMENT -

Part 2: Radio-over-fibre technologies for electric-field sensing

FOREWORD

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.

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.

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.

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.

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.

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

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.

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.

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. However, a
technical committee may propose the publication of a Technical Report when it has collected
data of a different kind from that which is normally published as an International Standard, for
example "state of the art".

IEC TR 63099-2, which is a Technical Report, has been prepared by IEC technical committee
103: Transmitting equipment for radiocommunication.

The text of this Technical Report is based on the following documents:

Draft TR Report on voting

103/184/DTR 103/186A/RVDTR

Full information on the voting for the approval of this Technical Report can be found in the
report on voting indicated in the above table.
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This document has been drafted in accordance with the ISO/IEC Directives, Part 2.

A list of all parts in the IEC 63099 series, published under the general title Transmitting
equipment for radiocommunication — Radio-over-fibre technologies for electromagnetic-field
measurement, can be found on the IEC website.

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

e reconfirmed,

e withdrawn,

e replaced by a revised edition, or

e 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 provides information on the current and latest applications for electric-field
sensing using radio-over-fibre technology. Electric-field measurement systems are covered,
which are practically in use or will be used soon. It will be beneficial to system developers and
system users in the fields of electric-field measurement. As a Technical Report, this document
contains no requirements and is informative only.
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1 Scope

The purpose of this part of IEC 63099 is to provide information about the current and latest
applications for electric-field measurement that use radio-over-fibre technologies. System
configurations, specifications, and measurement examples of each electric-field measurement
system are included. The theoretical background of electric-field measurement and calibration
method of electric-field sensors are beyond the scope of this document.

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.

IEEE Std. 145-2013, IEEE Standard for Definitions of Terms for Antennas


http://www.iso.org/obp



