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INTERNATIONAL ELECTROTECHNICAL COMMISSION

THE QI WIRELESS POWER TRANSFER SYSTEM
POWER CLASS 0 SPECIFICATION -

Parts 1 and 2: Interface Definitions

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 intefnationaliuniformity, IEC /Nationaly 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 certificationbodies: i

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.

A PAS is a technical specification not fulfilling the requirements for a standard, but made
available to the public.

IEC PAS 63095-1 has been processed by subcommittee 15: Wireless Power Transfer, of IEC
technical committee 100: Audio, video and multimedia systems and equipment.

The text of this PAS is based on the This PAS was approved for
following document: publication by the P-members of the
committee concerned as indicated in
the following document

Draft PAS Report on voting
100/2826/PAS 100/2864/RVDPAS

Following publication of this PAS, which is a pre-standard publication, the technical committee
or subcommittee concerned may transform it into an International Standard.

This PAS shall remain valid for an initial maximum period of 3 years starting from the
publication date. The validity may be extended for a single period up to a maximum of
3 years, at the end of which it shall be published as another type of normative document, or
shall be withdrawn.
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1 General

1.1 Introduction

The Wireless Power Consortium (WPC) is a worldwide organization that aims to develop and promote
global standards for wireless power transfer in various application areas. A first application area,
designated Power Class 0, is wireless charging of low and medium power devices, such as mobile phones

and tablet computers. The Wireless Power Consortium maintains the Qi logo for this application area.

1.2 Scope

This document, Parts 1 and 2: Interface Definitions, defines the interface between a Power Transmitter
and a Power Receiver, i.e. Power Class 0 Base Stations and Mobile Devices. Power Class 0 is the WPC
designation for flat-surface devices, such as chargers, mobile phones, tablets, cameras, and battery packs,
in the Baseline Power Profile (£ 5 W)-and Extended Power Profile (.15 W).

1.2.1 Current Specification/structure((introduced in version 1.2.1)

The Qi Wireless Power Transfer System (for/Power>Class!'0 Specification consists of the following

documents.

= Parts 1 and 2: Interface Definitions (this document)
= Part 1: Primary Interface Definition
= Part 2: Secondary Interface Definition

= Part 3: Compliance Testing

= Part 4: Reference Designs

NOTE WPC publications prior to version 1.2.1 were structured differently, and are listed in Section 1.2.2 below. In
particular, the Low Power and Medium Power publications were divided into separate System Description
documents. Beginning with version 1.2.1, the Low Power and Medium Power System Descriptions have been merged
into the Specification structure shown in this section. Additionally, the terms Low Power and Medium Power have
been replaced in the current Specification by the terms Baseline Power Profile and Extended Power Profile

respectively.
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1.2.2 Earlier Specification structure (version 1.2.0 and below)

Before release 1.2.1, the Wireless Power Transfer specification comprised the following documents.

System Description, Wireless Power Transfer, Volume I: Low Power, Part 1: Interface Definition.

System Description, Wireless Power Transfer, Volume I: Low Power, Part 2: Performance
Requirements.

System Description, Wireless Power Transfer, Volume I: Low Power, Part 3: Compliance Testing.

System Description, Qi Wireless Power Transfer, Volume II: Medium Power.

1.3 Main features of the Qi Wireless Power Transfer System

A method of contactless power transfer from a Base Station to a Mobile Device that is based on near-
field magnetic induction between coils.

A Baseline Power Profile supporting transfer of up to about 5W and an Extended Power Profile
supporting transfer offup, to about 15/W jof power]using an appropriate)Secondary Coil (having a
typical outer dimension of around 40 mm).

Operation at frequencies in the 87...205 kHz range.

Support for two methods of placing the Mobilé Device on(the surface of the Base Station:

= Guided Positioning helps a user to properly place the Mobile Device on the surface of a Base

Station. The Base Station provides power through a single or a few fixed locations on that surface.

= Free Positioning enables arbitrary placement of the Mobile Device on the surface of a Base Station.

The Base Station can provide power through any location on that surface.

A simple communications protocol enabling the Mobile Device to take full control of the power
transfer.

Considerable design flexibility for integration of the system into a Mobile Device.

Very low stand-by power is achievable (implementation dependent).
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1.4 Conformance and references

1.4.1 Conformance

All provisions in The Qi Wireless Power Transfer System, Power Class 0 Specification are mandatory,
unless specifically indicated as recommended, optional, note, example, or informative. Verbal expression
of provisions in this Specification follow the rules provided in Annex H of ISO/IEC Directives, Part 2. For
clarity, the word “shall” indicates a requirement that is to be followed strictly in order to conform to The
Qi Wireless Power Transfer System, Power Class 0 Specification, and from which no deviation is
permitted. The word “should” indicates that among several possibilities one is recommended as
particularly suitable, without mentioning or excluding others, or that a certain course of action is
preferred but not necessarily required, or that in the negative form a certain possibility or course of
action is deprecated but not prohibited. The word “may” indicates a course of action permissible within
the limits of The Qi Wireless Power Transfer System, Power Class 0 Specification. The word “can”

indicates a possibility or capability, whether material, physical, or causal.

1.4.2 References

For undated references, the most recently published Specification applies. The most recent WPC
publications can be downloaded from http://www wiretesspowerconsortium.com, (See Section 1.2.1 for
a list of documents included in The Qi Wireless Power Transfer System for Power Class 0 Specification.)
In addition, the following documents are referenced within The Qi Wireless Power Transfer System for

Power Class 0 Specification.

=  Product Registration Procedure Web page (WPC Web site for members, Testing & Registration
section)

= Qi Product Registration Manual, Logo Licensee/Manufacturer
= Qi Product Registration Manual, Authorized Test Lab
=  Power Receiver Manufacturer Codes, Wireless Power Consortium

= The International System of Units (SI), Bureau International des Poids et Mesures
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1.5 Definitions

Active Area

Base Station

The part of the Interface Surface of a Base Station or Mobile Device through which a
sufficiently high magnetic flux penetrates when the Base Station is providing power
to the Mobile Device.

A device that is able to provide near field inductive power as specified in The Qi
Wireless Power Transfer System, Power Class 0 Specification. A Base Station carries
a logo to visually indicate to a user that the Base Station complies with The Qi

Wireless Power Transfer System, Power Class 0 Specification.

Baseline Power Profile

The minimum set of features applying to Power Transmitters and Power Receivers

that can transfer no more than around 5 W of power.

Communications and Control Unit

Control Point

Detection Unit

Digital Ping

Therfunctional -part of a,Rower Transmitter-or Power Receiver that controls the

power transfer.

NOTE With regard to implementation, the Communications and Control Unit may be
distributed over multiple subsystems of the Base Station or Mobile Device.

The combination.of, voltage and ,current-provided at the output of the Power
Receiver, and other parameters that are specific to a particular Power Receiver

implementation.

The functional part of a Power Transmitter that detects the presence of a Power

Receiver on the Interface Surface.

The application of a Power Signal in order to detect and identify a Power Receiver.

Extended Power Profile

Free Positioning

Foreign Object

The minimum set of features applying to Power Transmitters and Power Receivers

that can transfer power above 5 W.

A method of positioning a Mobile Device on the Interface Surface of a Base Station
that does not require the user to align the Active Area of the Mobile Device to the

Active Area of the Base Station.

Any object that is positioned on the Interface Surface of a Base Station, but is not

part of a Mobile Device.
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Foreign Object Detection
A process that a Power Transmitter or Power Receiver executes in order to

determine if a Foreign Object is present on the Interface Surface.

Friendly Metal A part of a Base Station or a Mobile Device in which a Power Transmitter’s magnetic

field can generate eddy currents.

Guaranteed Power The amount of output power of an appropriate reference Power Receiver that the
Power Transmitter ensures is available at any time during the power transfer phase.
For Power Transmitters that comply with the Baseline Power Profile, the reference
is TPR#1A, which is defined in Part 3: Compliance Testing. For Power Transmitters
that comply with the Extended Power Profile, the reference is TPR#MP1B, which is

also defined in Part 3: Compliance Testing.

Guided Positioning A method of positioning a Mobile Device on the Interface Surface of a Base Station
that provides the user with feedback to properly align the Active Area of the Mobile
Device to the Active Area of the Base Station.

Interface Surface Theflat part of the surfacejof.a Base)Station that isclosest to the Primary Coil(s), or
the flat part of the surface of the Mobile Device that is closest to the Secondary Coil.

Maximum Power The maximum amount of power that a Power Receiver expects to provide at its
output throughout thé power:transferl phase. The Maximum Power serves as a
scaling'factor 'for“the Received ' Power Values'that a Power-Receiver reports in its

Received Power Packets.

Mobile Device A device that is able to consume near field inductive power as specified in The Qi
Wireless Power Transfer System, Power Class 0 Specification. A Mobile Device
carries a logo to visually indicate to a user that the Mobile Device complies with the

Specification.

Operating Frequency

The oscillation frequency of the Power Signal.

Operating Point The combination of the frequency, duty cycle, and amplitude of the voltage that is
applied to the Primary Cell.

Packet A data structure for communicating a message from a Power Receiver to a Power
Transmitter or vice versa. A Packet consists of a preamble, a header byte, a message,

and a checksum. A Packet is named after the kind of message that it contains.
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Potential Power

The amount of output power by an appropriate reference Power Receiver that the
Power Transmitter can make available during the power transfer phase. For Power
Transmitters that comply with the Baseline Power Profile, the reference is TPR#1A,
which is defined in Part 3: Compliance Testing. For Power Transmitters that comply
with the Extended Power Profile, the reference is TPR#MP1B, which is also defined

in Part 3: Compliance Testing.

Power Conversion Unit

Power Factor

Power Pick-up Unit

Power Receiver

Power Signal

The functional part of a Power Transmitter that converts electrical energy to a
Power Signal.

The ratio of the active power consumed and the apparent power drawn. The active
power is expressed in watts. The apparent power typically is expressed in volt-
amperes (VA).

The functional part of a Power Receiver that converts a Power Signal to electrical

energy.

The subsystem ‘of a- Mobile' Device’ that ‘acquires near 'field inductive power and
controls its availability at<ts-eutput,(as defined\in The Qi Wireless Power Transfer
System, Power Class 0 Specification. For this purpose, the Power Receiver

communicates its power requirénients(to/the Power Transmitter.

The oscillating’ magneticcflux-that is“enclosed by a Primary Cell and possibly a
Secondary Coil.

Power Transfer Contract

Power Transmitter

Primary Cell

Primary Coil

A set of boundary conditions on the parameters that characterize the power
transfer from a Power Transmitter to a Power Receiver. Violation of any of these

boundary conditions causes the power transfer to abort.

The subsystem of a Base Station that generates near field inductive power and
controls its transfer to a Power Receiver, as defined in The Qi Wireless Power

Transfer System, Power Class 0 Specification.

A single Primary Coil or a combination of Primary Coils that are used to provide a
sufficiently high magnetic flux through the Active Area.

A component of a Power Transmitter that converts electric current to magnetic flux.
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