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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.

IEC draws attention to the possibility that the implementation of this document may involve the use of (a)
patent(s). IEC takes no position concerning the evidence, validity or applicability of any claimed patent rights in respect
thereof. As of the date of publication of this document, IEC had not received notice of (a) patent(s), which may be
required to implement this document. However, implementers are cautioned that this may not represent the latest
information, which may be obtained from the patent database available at https://patents.iec.ch. IEC shall
not be held responsible for identifying any or all such patent rights.

IEC 63563-10 has been prepared by technical area 15: Wireless Power Transfer, of IEC
technical committee 100: Audio, video and multimedia systems and equipment. It is an
International Standard.

It is based on Qi Specification version 2.0, MPP System Specification and was submitted as a
Fast-Track document.

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

Draft Report on voting

100/4254/FDIS 100/4275/RVD
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Full information on the voting for its approval can be found in the report on voting indicated in
the above table.

The language used for the development of this International Standard is English.

The structure and editorial rules used in this publication reflect the practice of the organization
which submitted it.

This document was developed in accordance with ISO/IEC Directives, Part 1 and ISO/IEC
Directives, IEC Supplement available at www.iec.ch/members_experts/refdocs. The main
document types developed by IEC are described in greater detail at www.iec.ch/publications.

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

e reconfirmed,

e withdrawn, or

e revised.


https://www.iec.ch/members_experts/refdocs
https://www.iec.ch/publications
https://webstore.iec.ch/?ref=menu
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DISCLAIMER

The information contained herein is believed to be accurate as of the date of publication,
but is provided “as is” and may contain errors. The Wireless Power Consortium makes no
warranty, express or implied, with respect to this document and its contents, including any
warranty of title, ownership, merchantability, or fitness for a particular use or purpose.
Neither the Wireless Power Consortium, nor any member of the Wireless Power
Consortium will be liable for errors in this document or for any damages, including indirect
or consequential, from use of or reliance on the accuracy of this document. For any further
explanation of the contents of this document, or in case of any perceived inconsistency or ambiguity

of interpretation, contact: info@wirelesspowerconsortium.com.
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1 General Description

1.1 Introduction

1.1.1 Scope

This specification defines MPP (Magnetic Power Profile), an extension to Qi v1.3 BPP (Baseline Power Profile).
Manufacturers can use this specification to implement PTx and/or PRx that are interoperable.

1.1.2 Document organization

The MPP (Magnetic Power Profile) Specification is organized as these documents:

1. MPP System Specification (this document)
2. MPP Communications Protocol
Specification

MPP is an extension of the Baseline Power Profile (BPP) and utilizes some (but not all) features defined in the Extended
Power Profile (EPP). Where relevant, refer to the Qi v2.0 Specification.

1.1.3 Design goals

Magnetic Power Profile (MPP) is an interface which allows for:

Never missing the sweet spot - ease of attach through ring of magnets

Ecosystem of powered and unpowered accessories

Conveniently using your device while charging

Delivering high power (15W) safely

Preventing interference with vehicle key fobs without regulatory issues by operating at 360 kHz

Compatibility with Qi 2.0 BPP products and maintaining near-parity backward compatibility with Qi 1.x BPP
products

Sweet spot

The goal for MPP is to enable a new wireless charging experience for users where they will never miss the charging "sweet
spot" and can consistently, efficiently, and safely charge their devices at high power. To achieve accurate alignment between
the PTx and PRx coils, a circular array of magnets has been added that surround the coils. The magnetic alignment provides
tactile feedback to the user guiding accurate placement even in the case where the user isn't directly looking at the PTx.

Conveniently, the magnetic attachment enables users to use their device while it is charging and greatly simplifies docking
functionality.

Magnet array

The magnet array has been carefully designed so that it can coexist with the wireless power transfer system to deliver high
power transfer at high efficiency. Figure 2.1.3: 1 shows the multipole magnet design that tightly couples strong permanent
magnetic fields within the region of the magnet array, keeping most of the strong fields away from the magnetic shielding
material of the power transfer coils.

Because of the consistent accurate alignment, the magnetic state-space that the system must be designed to work across is
reduced. Figure 2.1.3: 2 shows data from a study where 99.9% of placements aligned the PTx and PRx within a 2mm radius

!, By reducing the state-space, the design of features like foreign object detection is simplified.

! The placement study used a case with integrated magnets as shown in Figure 2.1.3:
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Benefits

The benefits of MPP also extend further than just wireless charging: it enables an ecosystem of powered and unpowered
accessories. Because of the convenience of magnetic attach, it is expected that a new category of portable charging products
will arise, and with this in mind, MPP has been designed to ensure that charging at 360 kHz will not cause interference with
vehicle key fobs. All these benefits and experiences have been enabled in MPP while also being compatible with Qi 2.0 BPP
and having nearly 100% backwards compatibility with Qi 1.x BPP.

Figure 2.1.3: 1 Multipole magnet design that tightly couples strong permanent magnetic fields within the region of
the magnet array .

Rx

case module \T (-
charge through J

{
W

Figure 2.1.3: 2 Accurate magnetic alignment within a 2mm radius (without case and with silicone case).
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1.1.4 BPP and MPP interoperability

Backward compatibility with PRx or PTx that do not support MPP is achieved by operating in BPP at up to 5 W:
e  MPP PTx support operation as a BPP PTx (i.e., 5 W)
e  MPP PRx support operation as a BPP PRx (i.e., up to 5 W)

To support both MPP and BPP, the system uses dynamic re-tuning. Dynamic re-tuning is achieved by switching appropriate
capacitors in series with the Primary Coil in the PTx, and the Secondary Coil in the PRx.

Compared to BPP, this requires:

e For PTx: two additional capacitor values and two switches (e.g., MOSFETs)

e For PRx: one additional capacitor value and one switch
The magnet array resolves the problem of magnetic flux density in Shielding materials reaching saturation (associated with
the deprecated magnetic alignment feature in Reference Designs A1, A5, A9). See § 4.2 PTx Coil System Model and § 4.3
PRx Coil System Model .

The deprecated magnetic alignment feature is described in Qi v1.2.2 Pt 4, Sec 2 Overview:

“NOTE Power Receivers that use thin magnetic Shielding have been found to experience reduced performance on Power
Transmitters that contain a permanent magnet in or near the Active Area. Such Power Receivers may exhibit, for example,
less positioning freedom and/or a longer charging time. For this reason Power Transmitter designs A1, A5, and A9 have
been deprecated as of version 1.2 of the Qi Power Class 0 Specification.”

For BPP PRx that implements Shielding with a low saturation property, the magnet array in an MPP PTx can cause
saturation. Such combinations of MPP PTx and BPP PRx can exhibit sub-harmonic oscillation. A solution for this is
described in § 8.2 Mitigation of Saturation for BPP .





