b . AR NDosaaols cbasndaaad | NDNC /AL £D20D00. 20477

This is a preview of "DS/EN 63028:2017". Click here to purchase the full version from the ANSI store.

Tradlgs energioverfgrsel — AirFuel Resonnant
Baseline System Specification (BSS)

Wireless Power Transfer — AirFuel Resonant
Baseline System Specification (BSS)

DANSK STANDARD
Danish Standards Association

Goteborg Plads 1
DK-2150 Nordhavn
Tel: +45 3996 61 01
Tel: +45 3996 61 01
dansk.standard@ds.dk

www.ds.dk

© Dansk Standard - Eftertryk uden tilladelse forbudt


https://webstore.ansi.org/Standards/DS/DSEN630282017?source=preview

This is a preview of "DS/EN 63028:2017". Click here to purchase the full version from the ANSI store.

DS projekt: M301824
ICS: 29.240.99; 33.160.99; 35.200

Fgrste del af denne publikations betegnelse er:
DS/EN, hvilket betyder, at det er en europisk standard, der har status som dansk standard.

Denne publikations overensstemmelse er:
IDT med: IEC 63028:2017
IDT med: EN 63028:2017

DS-publikationen er pa engelsk.

DS-publikationstyper
Dansk Standard udgiver forskellige publikationstyper.
Typen pa denne publikation fremgar af forsiden.

Der kan veere tale om:
Dansk standard
e standard, der er udarbejdet pa nationalt niveau, eller som er baseret pa et andet lands nationale standard, eller
e standard, der er udarbejdet pa internationalt og/eller europeeisk niveau, og som har faet status som dansk standard
DS-information
e publikation, der er udarbejdet pa nationalt niveau, og som ikke har opnaet status som standard, eller
e publikation, der er udarbejdet pa internationalt og/eller europaeisk niveau, og som ikke har faet status som
standard, fx en teknisk rapport, eller
¢ europeisk preestandard
DS-handbog
¢ samling af standarder, eventuelt suppleret med informativt materiale
DS-haefte
¢ publikation med informativt materiale

Til disse publikationstyper kan endvidere udgives
o tilleg ogrettelsesblade

DS-publikationsform
Publikationstyperne udgives i forskellig form som henholdsvis

o fuldtekstpublikation (publikationen er trykti sin helhed)
¢ godkendelsesblad (publipukationen leveres i kopi med et trykt DS-omslag)
¢ elektronisk (publikationen leveres pa et elektronisk medie)

DS-betegnelse

Alle DS-publikationers betegnelse begynder med DS efterfulgt af et eller flere preefikser og et nr., fx DS 383, DS/EN 5414 osv. Hvis
der efter nr. er angivet et A eller Cor, betyder det, enten at det er et tillaeg eller et rettelsesblad til hovedstandarden, eller at det er
indfgrt i hovedstandarden.

DS-betegnelse angives pa forsiden.

Overensstemmelse med anden publikation:
Overensstemmelse kan enten veare IDT, EQV, NEQ eller MOD

o IDT: Nar publikationen er identisk med en given publikation.

« EQV: Nar publikationen teknisk er i overensstemmelse med en given publikation, men
preesentationen er aendret.

 NEQ: Nar publikationen teknisk eller preesentationsmaessigt ikke er i overensstemmelse med en

given standard, men udarbejdet pa baggrund af denne.
e MOD: Nar publikationen er modificeret i forhold til en given publikation.


https://webstore.ansi.org/Standards/DS/DSEN630282017?source=preview

ClLIDAADC AN CTANDADD Al 22ND29

This is a preview of "DS/EN 63028:2017". Click here to purchase the full version from the ANSI store.

EUROPAISCHE NORM September 2017

ICS 29.240.99; 33.160.99; 35.200

English Version

Wireless Power Transfer - AirFuel Resonant Baseline System
Specification (BSS)
(IEC 63028:2017)

Transfert d'énergie sans fil - Interopérabilité relative a la Drahtlose Energielibertragung - Magnetische Resonanz
résonance magnétique - Spécification du systéme de Interoperabilitdt - A4WP Grundlegende System
référence (BSS) A4WP Spezifikation (BSS)
(IEC 63028:2017) (IEC 63028:2017)

This European Standard was approved by CENELEC on 2017-07-24. CENELEC members are bound to comply with the CEN/CENELEC
Internal Regulations which stipulate the conditions for giving this European Standard the status of a national standard without any alteration.

Up-to-date lists and bibliographical references concerning such national standards may be obtained on application to the CEN-CENELEC
Management Centre or to any CENELEC member.

This European Standard exists in three official versions (English, French, German). A version in any other language made by translation

under the responsibility of a CENELEC member into its own language and notified to the CEN-CENELEC Management Centre has the
same status as the official versions.

CENELEC members are the national electrotechnical committees of Austria, Belgium, Bulgaria, Croatia, Cyprus, the Czech Republic,
Denmark, Estonia, Finland, Former Yugoslav Republic of Macedonia, France, Germany, Greece, Hungary, Iceland, Ireland, Italy, Latvia,
Lithuania, Luxembourg, Malta, the Netherlands, Norway, Poland, Portugal, Romania, Serbia, Slovakia, Slovenia, Spain, Sweden,
Switzerland, Turkey and the United Kingdom.

CENELEC

European Committee for Electrotechnical Standardization
Comité Européen de Normalisation Electrotechnique
Europiisches Komitee fiir Elektrotechnische Normung

CEN-CENELEC Management Centre: Avenue Marnix 17, B-1000 Brussels

© 2017 CENELEC All rights of exploitation in any form and by any means reserved worldwide for CENELEC Members.

Ref. No. EN 63028:2017 E


https://webstore.ansi.org/Standards/DS/DSEN630282017?source=preview

EN 63028:2017

This is a preview of "DS/EN 63028:2017". Click here to purchase the full version from the ANSI store.

The text of document 100/2901/FDIS, future edition 1 of IEC 63028, prepared by Technical
Area 15 "Wireless power transfer" of IEC/TC 100 "Audio, video and multimedia systems and
equipment" was submitted to the IEC-CENELEC parallel vote and approved by CENELEC as
EN 63028:2017.

The following dates are fixed:

¢ latest date by which the document has to be (dop) 2018-04-24
implemented at national level by
publication of an identical national
standard or by endorsement

e latest date by which the national (dow) 2020-07-24
standards conflicting with the
document have to be withdrawn

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

Endorsement notice

The text of the International Standard IEC 63028:2017 was approved by CENELEC as a European
Standard without any modification.


https://webstore.ansi.org/Standards/DS/DSEN630282017?source=preview

EN 63028:2017

This is a preview of "DS/EN 63028:2017". Click here to purchase the full version from the ANSI store.

Annex ZA
(normative)

Normative references to international publications
with their corresponding European publications
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.

NOTE 1 When an International Publication has been modified by common modifications, indicated by (mod), the relevant

EN/HD applies.

NOTE 2 Up-to-date information on the latest versions of the European Standards listed in this annex is available here:

www.cenelec.eu.
Publication

Airfuel Wireless
Power Transfer
System Baseline
System
Specification (BSS)
v1.3

Airfuel Wireless
Power Transfer
System Baseline
System
Specification (BSS)
v1.2.1

Bluetooth core
specification v4.0

CSA4

Title EN/HD Year
Available -
at:http://www.airfuel.org/technologies/speci

fication-download

Available
at:http://www.airfuel.org/technologies/speci
fication-download

Available at:
https://www.bluetooth.org/docman/handler
s/downloaddoc.ashx?doc _id=229737
Available at:
https://www.bluetooth.org/docman/handler
s/downloaddoc.ashx?doc _id=269452



http://www.cenelec.eu/advsearch.html
http://www.airfuel.org/technologies/specification-download
http://www.airfuel.org/technologies/specification-download
http://www.airfuel.org/technologies/specification-download
http://www.airfuel.org/technologies/specification-download
https://www.bluetooth.org/docman/handlers/downloaddoc.ashx?doc_id=229737
https://www.bluetooth.org/docman/handlers/downloaddoc.ashx?doc_id=229737
https://www.bluetooth.org/docman/handlers/downloaddoc.ashx?doc_id=269452
https://www.bluetooth.org/docman/handlers/downloaddoc.ashx?doc_id=269452
https://webstore.ansi.org/Standards/DS/DSEN630282017?source=preview

This is a preview of "DS/EN 63028:2017". Click here to purchase the full version from the ANSI store.



https://webstore.ansi.org/Standards/DS/DSEN630282017?source=preview

This is a preview of "DS/EN 63028:2017". Click here to purchase the full version from the ANSI store.

- =

INTERNATIONAL
STANDARD

Edition 1.0 2017-06

colour
inside

Wireless power transfer — Airfuel alliance resonant baseline system specification
(BSS)

IEC 63028:2017-06(en)



https://webstore.ansi.org/Standards/DS/DSEN630282017?source=preview

This is a preview of "DS/EN 63028:2017". Click here to purchase the full version from the ANSI store.

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 7
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 9
1 IS T oo o 1= Y PP 10
2 NOIMALIVE FEIEIEINCES ..ouiiiiiiie ettt e e 10
3 Terms, definitions, symbols and abbreviated terms.............. 10
3.1 Terms and definitioNs. .. ... 10
3.2 Symbols and abbreviated terms ... ... 13
3.2.1 SYMDOIS et 13
3.2.2 Abbreviated terms ... e 17
SYSIEM dESCIIPLION «.oeiie s 17
Conformance and backwards compatibility ..........ccoooiiiiiii 18
LAY T =30 A o 1 19

6.1 PTU ClassifiCation ... e 19
6.2 PRU Category .ot 20

7 Power transfer specCifiCations ..........oiiiiiii 20
7.1 System equivalent circuit and reference parameters ... 20
7.2 General system requUIrEMENTS ..o 21
7.2.1 Operating freqQUENCY ... 21
7.2.2 ZTX IN relationship to RRECT --oooooveeeeeeeeeeeseee e 21
7.2.3 POWET SEADIIILY ...ttt e, 21
7.2.4 PTU co-location protecCtion..... ..o 21
7.2.5 PRU self-protection (informative) ... 21

7.3 ReSONator reqQUITEMENTS ... e 21
7.3.1 Resonator coupling efficiency (RCE) .....ooviiiiiiii e, 21
7.3.2 PTU resonator requirements ... ... 22
7.3.3 PRU resonator reqUIir€mMents ......c.ooiiiiiiii e 24

7.4 o= Vo I o F=T =10 4 1= 4= £ SO 25
7.4.1 Load parameters introducCtion ..o 25
7.4.2 Minimum load resistanCe ... 26
7.4.3 Maximum allowable dynamic load ... 26
7.4.4 Maximum load CapacCitanCe........cc.viiiiiii e 26

8 Power control specifications ... ... 26
8.1 Control ODJECHIVES ..o 26
8.2 PTU SPeCificatioNs ..o e 26
8.2.1 P U SEaTe ot 26
8.2.2 General state requirements ... ... 27
8.2.3 PTU power save state.. ..o 28
8.2.4 PTU LoW POWer State ..o 30
8.2.5 PTU Power Transfer state ... 31
8.2.6 PTU Configuration state ........cccooiiiiii e, 33
8.2.7 PTU Local Fault state ... e 34
8.2.8 PTU latching fault state ..o, 34
8.2.9 PTU state transitions ... e 35
8.2.10 PTU TeSt MOGE. .. it 38

8.3 PRU SPECITICAtiONS . .cuiiiiii e 38

8.3.1 PRU general reqUir€mMeNntS.... ...t 38


https://webstore.ansi.org/Standards/DS/DSEN630282017?source=preview

This is a preview of "DS/EN 63028:2017". Click here to purchase the full version from the ANSI store.

8.3.2 PRU state model ... 41
8.3.3 N LU =3 = PP 42
8.3.4 0 o o o | PP 42
8.3.5 PRU OnN State .o 42
8.3.6 PRU System Error state.......c.ooeniiniiiiii e 43
8.3.7 PRU state transitions .. ..o 44
9 Signaling SPeCIifiCatioNs ... ... 45
9.1 Architecture and state diagrams.........ci i 45
9.1.1 AFCRITECIUNE ..o e e 45
9.1.2 Overall Charge ProCESS . .c.u i e 46
9.2 Charge procedure and reqUIr€mMeENtS ........oouiiiiiiiiie e 48
9.2.1 Removing PRU from WPT NetwWoOrk ........ccoviiiiiiiiiieeee e, 48
9.2.2 Power Sharing MOde ... 48
9.3 Bluetooth low energy requiremMents .........ooeiiiiiii e 49
9.3.1 Bluetooth low energy requirements introduction...........c...coooiiiiiiiiinns 49
9.3.2 Bluetooth low energy objectives........cooieiiiii i 49
9.3.3 PTU hardware requirement ... ... 49
9.3.4 PRU hardware requirement. ... . ..o 49
9.3.5 Basic Network StruCture ... 49
9.3.6 RE reqUIremMeNntS ..o 49
9.3.7 Timing and sequencing requUIremMeENntS.......c..ov vt 50
9.3.8 Profile StruCtUre ... ..o e 53
9.4 BLE profile definition........co.oiii 53
9.4.1 GATT SUD-PIrOCEAUIE ...t et e e eas 53
9.4.2 CoNfIGUIATION ... 53
9.4.3 PRU reqUIr€mMeENtS ..ot e e e 54
9.4.4 PTU requirements. ..o e 55
9.4.5 Connection establishment.........coooi 55
9.4.6 Security CoONSIAerationS. .. ... 57
9.4.7 Charge compPletion. ... 57
9.5 WPT service characteristiCs ... ... 58
9.5.1 WPT service characteristics introduction.................o 58
9.56.2 PRU advertising payload ..o 58
9.5.3 LAY T =Y o = 60
9.5.4 PRU CONTrOl .. e 62
9.5.5 PTU static parameter.. ... 64
9.5.6 PRU static parameter characteristic............oooooi 69
9.5.7 PRU dynamic parameter characteristic ............coooviiiiiii e 72
9.5.8 PRU alert characteristic ...... ..o 76
9.6 Cross connection algorithm ... 78
9.6.1 Cross connection algorithm introduction ..o 78
9.6.2 D e fiNIiONS .. 78
9.6.3 Acceptance of advertisement..........coooiiiiiii i 78
9.6.4 Impedance shift SENSING ... 78
9.6.5 Reboot bit handling........ooii 79
9.6.6 Time set handling ... 79
9.7 Mode tranSitiON ... e 80
9.7.1 Mode transition iNtrodUCtiON ..o 80

9.7.2 Mode transition proCedure ...... ..o 80


https://webstore.ansi.org/Standards/DS/DSEN630282017?source=preview

This is a preview of "DS/EN 63028:2017". Click here to purchase the full version from the ANSI store.

9.7.3 BLE reconnection procedure...... ... 81

O e IO A =T ] o= | o] £ PP 83
10.1  PTU resonators introdUCtioN....... ... e 83
10.2  Class n design template ... ..o 83
10.2.1 Class n design template introduction.............ccoooiiiiiiiiii i 83
10.2.2 Table of specifications .........oouiiii i 83
10.2.3 PTU resonator Structure ...... ..o e 83
10.3  Approved PTU reSOnators .....ouiiiie e e e e e 83
Annex A (informative) Reference PRU for PTU acceptance testing ........c..ccooiiiiiinnns 84
A.1 1021 1= o [0 Yt P 84
A.2 G a0 Y 2 e 84
A.3 1021 (=T [0} YA PP 84
A.3.1 PRU deSIgN 3= oottt e e e e 84
A.3.2 L€ T=T o] 4410 1 PP 84

A.4 1021 (=T [0} Y P 87
A5 G a0 Y B e 87
Annex B (informative) LOSt POWET ... 88
B.1 L@ Y= Y PP 88
B.2 LT a1 =Y PP 88
B.3 CroSs CONNECHION ISSUEBS ...uuieiii i 88
B.4 HaNA O 1SS UBS ot 88
B.5 P OWET NOISE 1SSUES - et et e e 89
B.6 PTU lost power calCulation..... ..o e 89
B.6.1 Lost power detection threshold ... 89
B.6.2 Lost power detection speed ... 89
B.6.3 PTU lost power calculation ..o 89
B.6.4 PTU power transmission detection accuracy ............ccovveiiiiiiiiniiiniinceeenn, 89
B.6.5 PRU [0St POWET TP OIS ..t e e e e 89
B.6.6 Accuracy of reported POWET ... 90
B.6.7 Other PRU 10St pOWEr repOrtS ...cuie e 90
Annex C (normative) User experience reqUIirEMeNnts .........coceiiuiiiiiiiiiiii e 91
C.1 L= a1 =Y PP 91
C.2 USer INAICatiON .. e 91
C.21 PRU user indication ... ... 91
Cc.2.2 PTU USer iNdiCation ........iiiiii e 91
Annex D (informative) RCE calculations ..o 92
D.1 RCE calculation (using S-parameters) .......oocoiiiiiii 92
D.2 RCE calculation (USiNg Z-parameters).......ooceuiiiiiiiii e 93
D.2.1 SEriES tUNEA CASE . it e 94
D.2.2 Other RCE calculations. ... 94

D.3 Conversion between S-parameters and Z-parameters............ccoooviiiiiieiiiiiiiieeneennne. 94
Figure 1 — Wireless power transfer System..........ccoooiiiiiiiii e 18
Figure 2 — PTU-PRU reS0oNator PPy [N «ceeeeeoeererrnimmmmmieriiiie e eii e e e e 19
Figure 3 — PTU-PRU resonator PRY (T ««««««+++srrrrerrrsrsmmmmmmmmmmmmsmssmnisississssssssessessssesesssennn 20
Figure 4 — Equivalent circuit and system parameters .........ccooooiiiiiiiiii 20

Figure 5 — PTU resonator-load considerations ...........cooooiiiiiiiiiii e 24


https://webstore.ansi.org/Standards/DS/DSEN630282017?source=preview

This is a preview of "DS/EN 63028:2017". Click here to purchase the full version from the ANSI store.

Figure 6 — PTU state Model . ... e 27
e To U] A = 7= Y- ToTo] g JR=T=To LU =Y o o] =Y TP 29
Figure 8 — Load variation deteCtion ... ..o 29
o[ oI B B T E Yot o Y=Y YU UPPPPRN 30
Figure 10 — PTU ITx transition réSPONSES...........uuuiiiiiiiiiiiiiiiiiiiiiiiiiiiieie e 31
Figure 11 — PRU state model ... ... e 41
Figure 12 — VRECT 0operating regions .............cooooiiiiiiiiiiiiii e 42
Figure 13 — Basic architecture of WPT System .......cooiiniiiiii e, 45
Figure 14 — Basic state procedure (informative) ..o 47
Figure 15 — Registration period timeline example (informative) ............ccoooiiiiiiiin, 52
Figure 16 — PTU/PRU services/characteristics communication.................cooooiiiiiiiininenn, 54
Figure 17 — PRU mode transition — Device Address field set to a non-zero value................. 81
Figure 18 — PRU mode transition — Device Address field setto all zeros...........ccoccoieeiienni. 82
Figure A1 — PRU design 3 block diagram ... 84
FIQUIE A2 — FrONt ViEW oo et e e e e e et e e e aaenns 85
FIQUIE A.3 — BaCK VIEW ..o et e e e e 85
FIQUPE A4 — SIAE VIBW ..ottt et et 86
Figure A5 — Front View, COIl ONY ..o 86
Figure A.6 — Side VIEW, COIl ONIY ... 86
Table 1 — PTU classification. .. ... e 19
Table 2 — PRU Category ... . ittt 20
Table 3 — Minimum RCE (percent and dB) between PRU and PTU.............ccoiiiiiiiinienn. 22
Table 4 — Maximum load CapaCItanCe ..o e 26
Table 5 — Time requirement to enter PTU Power Transfer state .............c.cooooiiiiin. 28
Table 6 — Sub-state of PTU Power Transfer ... 32
Table 7 — PTU [atChing faults . ... e 37
Table 8 — Example of accuracy of reported current ...........coooeiiiiiiiiiiiii e 41
Table 9 — PRU SYStEM @I OIS ... oui ettt 45
Table 10 — RF budget (informative) ... ... 50
Table 11 — TimiNg CONSIraINTS ...u.ii e e e e e 52
Table 12 — BLE profile characteristics ..o 53
Table 13 — GATT SUD-PrOCEAUIE .. ... e 53
Table 14 — PRU advertising payload ... 58
Table 15 — Impedance shift bDit ... 60
Table 16 — WPT Service UUID ... e 60
BIE= Lo LT AT BT =Y T N 61
Table 18 — G AP SOIVICE .o e e e 62
TaDIE 19 — GATT SEIVICE ottt ettt et e e e et et e e e et e e e e e eanas 62
Table 20 — PRU Control CharacteriStiC. ... ... 63
Table 21 — Detail: bit field for enables ... 63
Table 22 — Detail: bit field for permission ... 64

Table 23 — Detail: bit field for time Set. ... s 64


https://webstore.ansi.org/Standards/DS/DSEN630282017?source=preview

This is a preview of "DS/EN 63028:2017". Click here to purchase the full version from the ANSI store.

Table 24 — PTU reporting static values to PRU ..., 65
Table 25 — Detail: bit field for optional fields validity............cccoooiiiiiiiiiiii e, 65
LI L o1 L= 324 S R o I O o o 11T N 66
Table 27 — Max SOUIrCe iMPEAANCE .. .. e e 67
Table 28 — Max [0ad reSiStanCe ..o e 68
Table 29 — AirFuel protocol revision field ... 69
Table 30 — PTU number of deVICES ... 69
Table 31 — PRU reporting static values to the PTU ..., 70
Table 32 — Detail: bit field for optional fields validity............cooiiiiii e, 70
Table 33 — Detail: bit field for PRU information ...........ccooiiiiiiiii e 71
Table 34 — PRU dynamic parameter characteristic.............cooiiiiiiiii i 73
Table 35 — Detail: bit field for optional fields validity............ccooiiiiiii 73
Table 36 — Detail: bit field for PRU alert ... 75
Table 37 — Detail: bit field for PRU alert...... ..o 76
Table 38 — Test Mode COMMANTS ... ... e 76
Table 39 — PRU alert flelds ... e 77
Table 40 — Detail: bit field for PRU alert notification ..., 77
Table 41 — MoOde tranSitiON. ... ... e 78

Table A.1 — PRU table of specifications .........ccooiiiiiiii e 84


https://webstore.ansi.org/Standards/DS/DSEN630282017?source=preview

This is a preview of "DS/EN 63028:2017". Click here to purchase the full version from the ANSI store.

INTERNATIONAL ELECTROTECHNICAL COMMISSION

WIRELESS POWER TRANSFER - AIRFUEL ALLIANCE RESONANT
BASELINE SYSTEM SPECIFICATION (BSS)

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 63028 has been prepared by technical area 15: Wireless power
transfer, of IEC technical committee 100: Audio, video and multimedia systems and
equipment.

The text of this International Standard is based on the following documents:

FDIS Report on voting
100/2901/FDIS 100/2941/RVD

Full information on the voting for the approval of this International Standard 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 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

In today’s world, mainstream consumer mobile devices are ubiquitously supported by wireless
technologies for data communication and connectivity functions while charging function is
primarily supported by wired technologies. The development of wireless power transfer
technologies offers increased user convenience for charging mobile devices; technologies
include inductive, resonant, uncoupled (RF, ultrasonic, laser) methods.

IEC 63028 defines a specific wireless charging approach based on resonant technology and
specifies technical requirements for the AirFuelTM1 resonant wireless power transfer (WPT)
systems.

1 AirFuel™ is the trade name of a product supplied by AirFuel Alliance. This information is given for the
convenience of users of this document and does not constitute an endorsement by IEC of the product named.
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WIRELESS POWER TRANSFER - AIRFUEL ALLIANCE RESONANT
BASELINE SYSTEM SPECIFICATION (BSS)

1 Scope

This document defines technical requirements, behaviors and interfaces used for ensuring
interoperability for flexibly coupled wireless power transfer (WPT) systems for AirFuel
Resonant WPT. This document is based on AirFuel Wireless Power Transfer System Baseline
System Specification (BSS) v1.3.

Products implementing this document are expected to follow applicable regulations and global
standards.

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.

AirFuel Wireless Power Transfer System Baseline System Specification (BSS) v1.3 [viewed
2017-03-13]. Available at: http://www.airfuel.org/technologies/specification-download

AirFuel Wireless Power Transfer System Baseline System Specification (BSS) v1.2.1 [viewed
2017-03-13]. Available at: http://www.airfuel.org/technologies/specification-download

Bluetooth core specification v4.0, or later versions as they are available [viewed 2017-03-13].
Available at: https://www.bluetooth.org/docman/handlers/downloaddoc.ashx?doc_id=229737

CSAA4, or later versions as they are available [viewed 2017-03-13]. Available at:
https://www.bluetooth.org/docman/handlers/DownloadDoc.ashx?doc_id=269452

3 Terms, definitions, symbols and abbreviated terms

3.1 Terms and definitions

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

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

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

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

3.11

advertisement

connectable, undirected advertising event where the device transmits three WPT service
specific ADV_IND packets and accepts both scan requests and connect requests

Note 1 to entry: There is one ADV_IND packet transmitted on each of the advertising channels.

Note 2 to entry: Receipt of an advertisement is defined to be receipt of one of the three advertisement packets.
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