IEC TR 63071:2016-12(en)

IEC TR 63071

Edition 1.0 2016-12

TECHNICAL
REPORT

NO
Q
N
QA
Q colour
(bo.) inside
<L
O
RS
O
Powgr supplying scheme for wearable systeQQnd equipment
A\
QO
®®
N



https://iecnorm.com/api/?name=9cd2f89f37c56fc87d5e9086a348d02c

THIS PUBLICATION IS COPYRIGHT PROTECTED
Copyright © 2016 IEC, Geneva, Switzerland

All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized in any form
or by any means, electronic or mechanical, including photocopying and microfilm, without permission in writing from
either IEC or IEC's member National Committee in the country of the requester. If you have any questions about IEC
copyright or have an enquiry about obtaining additional rights to this publication, please contact the address below or

IEC Central Office
3, rue de Varembé

your local IEC member National Committee for further information.

Tel.: +41 22 919 02 11
Fax: +41 22 919 03 00

CH-1211 Geneva 20 info@iec.ch
Switzerland www.iec.ch
About the [EC
The Intefnational Electrotechnical Commission (IEC) is the leading global organization that prepares and publishes
Internatignal Standards for all electrical, electronic and related technologies.
About IHC publications
The techpical content of IEC publications is kept under constant review by the IEC. Please make Sure'that you|have the

latest ed|tion, a corrigenda or an amendment might have been published.

IEC Catajogue - webstore.iec.ch/catalogue

Electropedia - www.electropedia.org

The staphd-alone application for consulting the entre  The world's leading online/~dictionary of electrpnic and
bibliograghical information on IEC International Standards, electrical terms containingh20 000 terms and definitions in
Technica] Specifications, Technical Reports and other  English and French, with equivalent terms in 15 pdditional
documengs. Available for PC, Mac OS, Android Tablets and  languages. Also knéwn~as the International Electr¢technical
iPad. Vocabulary (IEV)online.

IEC publjcations search - www.iec.ch/searchpub IEC Glossary - std.iec.ch/glossary

The advgnced search enables to find IEC publications by a 65 000 electrotechnical terminology entries in Enplish and
variety pf criteria (reference number, text, technical  Frenchrextracted from the Terms and Definitions [clause of
committep,...). It also gives information on projects, replaced IEC publications issued since 2002. Some entries have been
and withdrawn publications. collected from earlier publications of IEC TC 37, 7f, 86 and
IEC Just|Published - webstore.iec.ch/justpublished SIRPR.

Stay up {o date on all new IEC publications. Just Published IEC Customer Service Centre - webstore.iec.ch/cc
details a|l new publications released. Available online and If you wish to give us your feedback on this publjcation or
also oncq a month by email. need further assistance, please contact the Customgr Service

Centre: csc@iec.ch.



mailto:info@iec.ch
http://www.iec.ch/
http://webstore.iec.ch/catalogue
http://www.iec.ch/searchpub
http://webstore.iec.ch/justpublished
http://www.electropedia.org/
http://std.iec.ch/glossary
http://webstore.iec.ch/csc
mailto:csc@iec.ch
https://iecnorm.com/api/?name=9cd2f89f37c56fc87d5e9086a348d02c

IEC TR 63071

Edition 1.0 2016-12

TECHNICAL
REPORT

colour
inside
Powar supplying scheme for wearable systems.and equipment
INTERNATIONAL
ELECTROTECHNICAL
COMMISSION
ICS 29.200 ISBN 978-2-8322-3685-7

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

® Registered trademark of the International Electrotechnical Commission


https://iecnorm.com/api/?name=9cd2f89f37c56fc87d5e9086a348d02c

-2- IEC TR 63071:2016 © IEC 2016

CONTENTS

FOREWORD ...ttt et et e e e et et e e et et e e e e e e e e e e e e e e e e e eanaeenns 3
INTRODUGCTION ..ottt et et e e e e e e e e e e e e et et e e e e e aa e e et e e an s e et e an e eenaeeneeen 5
1 oo ] o1 S PP 6
P N[0 4 4 =Y OV LT =) (= =Y g Lo = 6
3 Terms and definitions ... 6
4 SYSIEM MOAEI ..o e 6
4.1 =Y a1 = Y PP 6
4.2 Extstimgmodet——— e 6
4.3 System models of wearable devices...........coooiiiiiiiiii W B 7
4.8.1 Wearable devices ... OV 7
4.8.2 Charging and connections ..........ccooeiiiiiiniiiiinceec e N 8
4.8.3 Generator utilizing physical activity of organism.................580 oo e, 8

5 U R o= F] - UPRRRPR. 6) BUPRTPRUPRPR IR 9
5.1 GeNEral . i G e e 9
5.2 Use case examples ..o N 9
5.2.1 Generator in Shoes .......cooeiviiiiiiiiiii e N e | 9
5.2 Animal tracking .......c.oooiviiiiiii e S 9

6 INJErface ...ccoiiieiie e e [ 10
7 Measurement method ... ... e e 10
Biblioglaphy ..o T e | 12
Figure |1 — Solar cell with a secondary battekty wristwatch...............c..coooiiii e, 7
Figure |2 — Generator with secondary battery.............oooiii 7
Figure 3 — Generator in shoe ..o 0 e e 9
Figure |4 — Animal USe ... sia i e een e 10



https://iecnorm.com/api/?name=9cd2f89f37c56fc87d5e9086a348d02c

IEC TR 63071:2016 © IEC 2016 -3-

INTERNATIONAL ELECTROTECHNICAL COMMISSION

POWER SUPPLYING SCHEME FOR WEARABLE
SYSTEMS AND EQUIPMENT

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
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ational co-operation on all questions concerning standardization in the electrical and electronije f
end and in addition to other activities, IEC publishes International Standards, Technical Specif
hical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to
cation(s)”). Their preparation is entrusted to technical committees; any IEC National Committee in
e subject dealt with may participate in this preparatory work. International, governmental 4
Fnmental organizations liaising with the IEC also participate in this preparation. IEC ‘collaborate
the International Organization for Standardization (ISO) in accordance with conditions detern
ement between the two organizations.

ormal decisions or agreements of IEC on technical matters express, as nearly‘as possible, an inte
ensus of opinion on the relevant subjects since each technical committee has representation
ested IEC National Committees.

Publications have the form of recommendations for international usé&.and are accepted by IEC
mittees in that sense. While all reasonable efforts are made to ehsure that the technical conten
cations is accurate, IEC cannot be held responsible for the way in which they are used or
terpretation by any end user.

der to promote international uniformity, IEC National Gommittees undertake to apply IEC Puj
parently to the maximum extent possible in their national and regional publications. Any di
ben any IEC Publication and the corresponding natiapal.or regional publication shall be clearly ind
tter.

tself does not provide any attestation of confaermity. Independent certification bodies provide cqg
5sment services and, in some areas, access\to IEC marks of conformity. IEC is not responsiblg
Ces carried out by independent certification-bodies.

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

bbility shall attach to IEC or its directors, employees, servants or agents including individual exp
bers of its technical committees and IEC National Committees for any personal injury, property d3

damage of any nature whatseever, whether direct or indirect, or for costs (including legal fq
hses arising out of the publication, use of, or reliance upon, this IEC Publication or any o
cations.

tion is drawn to the Nermative references cited in this publication. Use of the referenced public]
bensable for the correct application of this publication.

tion is drawn to, the' possibility that some of the elements of this IEC Publication may be the s
t rights. IEC.shall not be held responsible for identifying any or all such patent rights.
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data of| audifferent kind from that which is normally published as an International Standard, for
example "state of the art".

IEC TR 63071, which is a Technical Report, has been prepared by IEC technical committee
100: Audio, video and multimedia systems and equipment.

The text of this technical report is based on the following documents:

Enquiry draft Report on voting
100/2751/DTR 100/2816/RVC

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.

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

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

IMPORTANT - The 'colour inside' logo on the cover page of this publication indjcates
that if contains colours which are considered to be useful for “the cprrect
undergtanding of its contents. Users should therefore print this document uging a
colour|printer.
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INTRODUCTION

Wearable devices are being introduced into the market, but each device employs its own
power charging method and power source device. Wearable devices are used to support
human life and health. The duration and life of the power source, as well as easy charging
and replacing of a power source, is a crucial factor for wearable devices that are primarily
powered by batteries. A power generator is one solution for this power duration or life, since it
provides power generated by user activities and/or also from environmental sources. Also,
connectivity and compatibility of power and data transmission is important.

This Technical Report does not specify the power generating or energy harvesting methods

and devices-themselres—but-focuses—on—interoperabilitv-and-measurementtretheds—efpower-
O oot ootV oo P Ut ToTOo T o o rteTrop ooty oo oot e T et oo o—oOT p

suppling devices and systems.



https://iecnorm.com/api/?name=9cd2f89f37c56fc87d5e9086a348d02c

-6- IEC TR 63071:2016 © IEC 2016

POWER SUPPLYING SCHEME FOR WEARABLE
SYSTEMS AND EQUIPMENT

1 Scope

This document provides models and frameworks for the power-supplying scheme for wearable
systems and equipment. This document does not specify power generating or energy
harvesting methods and the devices themselves.

2 Nagrmative references

There are no normative references in this document.

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

ISO and IEC maintain terminological databases for use/jin~standardization at the following
addrespes:

e |E( Electropedia: available at http://www.electropedia.org/

e |SQ Online browsing platform: available at http://www.iso.org/obp

3.1
energy harvest

technidque to obtain energy from surroundings such as electric power from the activity o
organigms

3.2
kinetid generator
generafor that utilizes kinetic energy to generate electric power

4 System model

can be

v ems of
energy harvestmg dewces or systems are swtable for the wearable dewces because they
generate energy.

Energy-harvesting devices or systems have already been used in various pieces of equipment
such as electronic wrist watches. The existing model is described in 4.2.

4.2 Existing model

A major existing model of wearable equipment and power supply is the electronic wristwatch.
Power supply methods for electronic wristwatches include:

e primary batteries,
e secondary batteries,

e solar cells with secondary batteries,


http://www.iso.org/obp
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e a generator with a secondary battery.

To charge the secondary battery, wired power transfer is a common method. Its connector is
for example a USB connector specified in the IEC 62680 series or other type of dedicated
connector.

Wireless power transfer is not a common method for wristwatches, but it is applied for health
band type wearable equipment that has also a watch function. However, wireless power
transfer is not applied when a wristwatch is worn but applied when it is taken off and when it

is charging.
Figure 1 shows the example of a solar cell with a secondary battery
‘ Light
|l
<// A= >/ Clock face
| Solar cell

Figure

Secondary battery
Wristwatch body

IEC
Figure 1 — Solar cell with axsecondary battery wristwatch

2 shows the example of a kineticvgenerator with a secondary battery. The so

this geherator is the arm movement.cA variation of this type of generator is a stem \
method. It powers a spring that rotates a rotor.

4.3
4.3.1

Rotating weight

c >
Eé/E/ Coil

irce of
vinding

. Secondary battery
Wristwatch body
) Ec

Figure 2 — Generator with secondary battery

System models of wearable devices

Wearable devices

Typical wearable devices are:

e wri

stwatches,

e eyeglasses,

e headsets,
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e earphones,

e garments and textiles,

e shoes and gloves.

These wearable devices are powered by primary or secondary batteries. If the battery is a
secondary battery, it needs to be recharged by electric power.

4.3.2

Charging and connections

When charging is necessary, it is carried out either while a wearable device is worn or when it
is taken off. In case of a legacy wearable wristwatch, major charging shall be carried out

when i
in4.2.

Chargi
a meth
wearal
execut

When

user’s

control
techno
suitabl
suitabl
feasibi
potenti
the w
require

The co

e phy

e log

4.3.3

There
Movem
The ac

S Temoved. I this case, charging 1S the same as the efectronic wristwatcht de
The potential new application is charging when it is worn.

ng when the wearable device is worn requires the live generation of electric pow
od for supplying the electric power to the client's wearable device.-n\the case
le device incorporating the generator, the supplying of power.@nd the cont
pd with an internal connection, and no specific standard is needed:

h wearable device and the power-supplying device are located in different partg
body, the existing technologies and standards can be considered to provide pow
In the case where the power source and device are connected by wire, ¢
ogies and USB standards such as USB Type-C Vspecified in IEC 62680-1-3
b. In the case where a wireless connection is desired, industry technologies

ity of wireless charging standardization for\on-body charging applications td
bl interoperability limitations between different physical product designs, locat

ments for health and safety.

htent of this document includes:

sical connection:

wired connector, cableor wireless connection;

cal connection:

protocols for power 'supply and control, and information.

Generator_ utilizing physical activity of organism

are vafious types of energy sources from the physical activity of an org

livities of the body are:

scribed

er and
of the
fol are

of the
er and
xisting
can be
can be

b for specific product designs. However, further study would be needed to defermine

study
ons of

parable device and the power-supplyiilg device, efficiency, stringent regulatory

anism.

ent and*other activities of an organism generate electric power called energy harvest.

e natural action or movement,

e intentional action or movement,

e pressure,

o thermal gradient,

e perspiration,

e any physiological phenomenon.

The energy-harvesting device or system converts these activities into electric power or any
other kind of energy. These energy-harvesting devices or systems are, for example, solar

1 usB Type-C is the trademark of a product supplied by USB Implementers Forum. This information is given for
the convenience of users of this document and does not constitute an endorsement by IEC of the product
named. Equivalent products may be used if they can be shown to lead to the same results.
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cells, Peltier elements, kinetic devices, chemical battery cells, MEMS devices and
conventional motors used as generators.

This document does not mention these energy-harvesting methods and devices, because of
concerns with respect to interoperability and measurement methods of the energy-harvesting
device.

5 Use case

5.1 General

Any wearable device is the object of a power-supplying system. The existing major| power
supplying devices are a primary or secondary battery that needs changing or\charging.
Wearable devices need to work continuously as standalone and autonomous~devicegs that
requirel energy-harvesting power-supplying devices in order to be independent dev|ces or
systemfs.

Typical use cases are:

o watch, eyeglasses, earphones and sensor-type wearable deyices that require [power-
supplying devices,

e power-supplying devices that are part of elements of wearable devices,

o standalone power-supplying devices with wired or\‘wireless connections to wearable
deMices,

e garment or textile-type power-supplying devices*with surface or membrane connectipn.
5.2 Jse case examples
5.21 Generator in shoes

How tg connect, transmit and control, as illustrated in Figure 3, could be the suljject of
standafdization.

- Piezo electric transducer
- MEMS generator
- Legacy generator motor with mechanism

IEC

5.2.2 Animal tracking

For animals, wearable devices, as illustrated in Figure 4, can be used for research purposes
for their life and support. In this case, the generator is included in the wearable device
because animals cannot take care of a device.
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_

IEC

Figure 4 — Animal use

6 Inferface

Interfa

An exigting standard is IEC 63002 that specifies an interoperability method(for externa

suppligs.

It is d
standa
produc
widely
can be
flexibili

Weara
that sh

bsirable to standardise connectors, cables and other physical structures, hg
rdization activities and use of standards depends on the.rnharket consideratio
| applications. USB specified in IEC 62680-1-1, IEC 62680-1-3 and IEC 62680-
used standards for power transfer, and its control, information, connectors and
suitable for various wearable devices. Based on small connector size, ease-of-u
ty, the USB Type-C™ will play a major role in wearable devices.

ble devices should be able to use many kinds of energy-harvesting devices. Th
buld be standardized are:

e power control protocol and format,

e infdrmation on power devices and their power characteristics,

e and information on client devices*and their power characteristics.

7 Measurement method

The m

asurement methods are also the items of specification of the energy harvesting

To conhect any energy harvesting device to any wearable device, a standard is require

the m
are th

surement method is required. The major characteristics of energy-harvesting ¢
they may not always provide stable or continuous power.

ltems qgf study. are:

te specification for information, control and power transmission should, be standardized.

power

wever,
s and
p-2 are
cables
se and

b items

device.
d. Also,
evices

e powver gpnpra’rinn measurement:

average power,
intermittent power,
power delivery schedule,

environment condition appropriate for each energy harvesting method;

e power generation characteristics:

voltage, current, power;

e power duration and fluctuation:

short term,

long term;

o lifetime:
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