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INTERNATIONAL ELECTROTECHNICAL COMMISSION

POWER SUPPLYING SCHEME FOR WEARABLE SYSTEM AND EQUIPMENT
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3)

4)

5)

6)

7)

8)

9)

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 XXX, 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
XX/XX/DTR XXIXX/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 publication 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 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

e reconfirmed,

e withdrawn,

e replaced by a revised edition, or

e amended.

The National Committees are requested to note that for this publication the stability date
is 2018.

THIS TEXT IS INCLUDED FOR THE INFORMATION OF THE NATIONAL COMMITTEES AND WILL BE
DELETED AT THE PUBLICATION STAGE.
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INTRODUCTION

Wearable devices are introducing to the market, each device employs each power charging
method and power source device. Wearable devices are used for supporting human life and
health for their active living. The duration and life of power source and easy charging or
replace of power source is very important factor because wearable devices are primary
powered by batteries. The power generator is one solution of this power duration or life, it
provides power from user activities or nature sources. Also compatibility of power and data
transmission is important.

This Technical Report initiate to solve these issues.
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POWER SUPPLYING SCHEME FOR WEARABLE SYSTEM AND EQUIPMENT

1 Scope

This Technical Report provides models and frameworks for the power supplying scheme for
wearable systems and equipment.

2 Normative references

The following documents, in whole or in part, are normatively referenced in this document and
are indispensable for its application. For dated references, only the edition cited applies. For
undated references, the latest edition of the referenced document (including any
amendments) applies.

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

3.1

4 System model

4.1 Existent model

A major existent model of wearable equipment and power supply is electronic wristwatch.
Power supply methods for electronic wristwatch are;

— Primary battery,

— Secondary battery,

— Solar cell + secondary battery,

— Generator + secondary battery.

To charge the secondary battery, wired power transfer is common mothod, its connector is
such as Micro USB or a dedicated connector.

Wireless power transfer is rare method for wristwatch, but it is applied for health band type
wearable equipment that has watch function. However WPT is not applied when a wristwatch
is worn but applied when it is took off for charging.

Figure 1 shows the example of solar cell with second battery.
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139 Figure 1 — Solar cell with second battery wristwatch

140 Figure 2 shows the example of generator with second battery,
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142 Figure 2 — Generator with second battery

143 4.2 The system model of wearable equipment
144 4.2.1 Wearable equipment types
145  Types are;

146 e Wristwatch type

147 e Eyeglasses type

148 e Headphone, earphone type
149 e Clothes type

150 e Shoes type

151 e Any other wear devices
152  4.2.2 Charging

153 Charging is required, it is done when a wearable device is worn and when it is took off. From
154  the case of legacy wearable wristwatch, major charging must be done when it is took off.

155 In this case, charging is the same as electronic wristwatch. The new application is charging
156  when it is worn.
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4.2.3 Generator utilized human body activity, aka energy harvest
There are types of generators.

e Body movement

e Piezo-electric device in shoes

e The same in any moveable portion
e Thermal gradient

e Peltier element on body

e Perspiration

e Chemical cell

e Light

e Solar cell

4.2.4 Interface
In one body, a interface for charging and data needs standard for these;

e Connector type

e Cable type

e Wearable cable type

e BAN specification

e Charger outside of body

These are the same as the case of WPT and USB connection.

5 Use case

5.1 In each TC100 model

(Car, home, mobile model, etc.)

5.2 In loT

(Sensor, big date application, AAL, etc.)

5.3 In other functionalities

(sensor, Ul device)

5.4 Use case examples
5.4.1 Generator in shoe

How to connect, transmit, control could be the items of standardization.
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- Piezo electric transducer

- MEMS generator

-Legacy generation motor
with mechanism

189

190

191 5.4.2 Surface micromachined arcade thermopile

192 Embedded in fabrics or wear materials, this kind of small generator or sensor is used.

193

194

195 5.4.3 Animal tracking

196  Not for human but for animals, wearable devices can be used for their life support.

Tracking Collar

"
[l
il
(= G )“— Tracking Device

197

198 6 Interface

199 Interface specification for information, control and transmission should be standardized. Items
200 are;

201 e Power control

202 e Characteristics

203 e Providing Power characteristics

204 e Protocol

205 e Format

206 e Connector, connection

207 e Transmission

208

209
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210 7 Measurement method

211 Measurement method for power characteristics needs to be specified. Items are;

212 e Generation power

213 e Generation characteristics
214 e Duration

215 o Life

216 e Power efficiency

217
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