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INTERNATIONAL ELECTROTECHNICAL COMMISSION

QI SPECIFICATION VERSION 2.0 -
Part 8: NFC Tag Protection
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It is based on Qi Specification version 2.0, NFC Tag Protection and was submitted as a Fast-
Track document.

The text of this International Standard is based on the following documents:
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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
stabilityrdate—ndicatedonmthetE€—websiteunder—webstoreecch—imthe—data—retated to the
specificldocument. At this date, the document will be
e recgnfirmed,

e withdrawn, or

e reviged.
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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.

RELEASE HISTORY

Specification Version

Release Date

Description

2.0

April 2023

Initial release of the v2.0)Qi Specification.
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1 General

1.1

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 comprises flat-surface devices such as mobile phones and chargers in the
Baseline Power Profile (up to 5 W) and Extended Power Profile (above 5 W).

Structure of the Qi Specification

General documents
Introduction

Glossary, Acronyms, and Symbols

System description documents
Mechanical, Thermal, and User Interface
Power Delivery
Communications Physical Layer
Communications Protocol
Foreign Object Detection
NFC Tag Protection

Authentication Protocol
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Scope

The Qi Specification, NFC/RFID Card Protection (this document) provides guidelines for detecting
the presence of a Radio Frequency Identification (RFID) tag or Near Field Communication (NFC)
card within the operating range of the Power Transmitter and preventing damage to the tag or
card.

Compliance

All provisions in the Qi Specification are mandatory, unless specifically indicated as recomlnended,
pptional, note, example, or informative. Verbal expression of provisions in this Speeification follow
the rules provided in ISO/IEC Directives, Part 2.

Table 1: Verbal forms for expressions of provisions

Provision Verbal form
requirement “shall” or “shall not”
recommendation “should” or “should not”
permission “may” or “may not”
capability “can” or “cannot”

For undated references, the most'recently published document applies. The most recent WPC
publications can be downloadedfrom http: //www.wirelesspowerconsortium.com.
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1.5 Conventions

1.5.1 Notation of numbers

Real numbers use the digits 0 to 9, a decimal point, and optionally an exponential part.

Integer numbers in decimal notation use the digits 0 to 9.

Integer numbers in hexadecimal notation use the hexadecimal digits 0 to 9 and A to F, and are

prefixed by "0x" unless explicitly indicated otherwise.

1.5.2 [Tolerances

1.5.3 Fields in a data packet

not have any implied tolerance.

Table 2: Example of fields in a data packet

Single bit values use the words ZERO and ONE.

provide examples of the interpretation of such fields.

Unless indicated otherwise, all numeric values in the Qi Specification areeXactly as specifie

significant are stored at a lower byte offset than bits.that are less significant. Table 2 and

b, bg b, b, b, b, b,
B, (msb)
16-bit Numeric Data Field
B, (Isb)
B, Other Field (msb)
B, 10-bit Numeric Data Field Field

Figure 1. Examples of fields in a data packet

16-bit Numeric Data Field

b15 b14 b13 blZ |:)11 b10 b9 bS

b, by by b, b, b, b, b,

d and do

A numeric value stored in a field of a data packet uses, a‘big-endian format. Bits that are njore

Figure 1

By

10-bit Numeric Data Field

by

bs

by b,

by

B,
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1.5.4 Notation of text strings

1.5.5

Text strings consist of a sequence of printable ASCII characters (i.e. in the range of 0x20 to 0x7E)
enclosed in double quotes (). Text strings are stored in fields of data structures with the first
character of the string at the lowest byte offset, and are padded with ASCII NUL (0x00) characters
to the end of the field where necessary.

EXAMPLE: The text string “WPC” is stored in a six-byte fields as the sequence of characters 'W', 'P’, 'C', NUL,

NUL, and NUL. The text string “M:4D3A” is stored in a six-byte field as the sequence 'M', "', '4', 'D’,
'3',and A'.

Short-hand notation for data packets

[n many instances, the Qi Specification refers to a data packet using the followingyshorthahd
notation:

<MNEMONIC>/<modifier>

[n this notation, <MNEMONIC> refers to the data packet's mnemonic defined in the Qi Specification,
Communications Protocol, and <modifier> refers to a particular'valtie in a field of the data packet.
The definitions of the data packets in the Qi Specification, Comamunications Protocol, list the
meanings of the modifiers.

For example, EPT/cc refers to an End Power Transfer data packet having its End Power Tfransfer
code field set to 0x01.
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1.6 Power Profiles

A Power Profile determines the level of compatibility between a Power Transmitter and a Power
Receiver. Table 3 defines the available Power Profiles.

BPP PTx: A Baseline Power Profile Power Transmitter.
EPP5 PTx: An Extended Power Profile Power Transmitter having a restricted power transfer

capability, i.e. PP =5 W.

DD DT A A NS dod D D £1 in} T e
LI T TA. AAII GALCIIUTU T UVWCUT T TUITIT T UVWUT 1T1TdIISITITULTCT.
BPP PRx: A Baseline Power Profile Power Receiver.

EPP PRx: An Extended Power Profile Power Receiver.

Table 3: Capabilities included in a Power Profile

Feature BPP PTx EPPS PTx EPP PTx BPP PRx EPP|PRx
Ax or Bx design Yes Yes No N/A N/A
MP-Ax or MP-Bx design No No Yes N/A N/A
Baseline Protocol Yes Yes Yes Yes Yes
Extended Protocol No Yes Yes No Yes
Authentication N/A Qptional Yes N/A Optlonal
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2 Introduction

A Power Transmitter can damage Near Field Communication (NFC) tags present in the Operating
Volume during any phase if the emitted power levels are above the defined limit values (see
Section 2, Introduction, and its subsections).

For more information about NFC tags, see https://nfc-forum.org/.

The highest risk of damage occurs in the power transfer phase, as shown in Table 4.

Tabte 4 Riskof damage to NFCtags by protocotphase

Protocol phase Risk of damage
Ping phase Possible
Configuration phase Possible
Negotiation phase Possible
Power transfer phase Likely

2.1 NFCtag detection and protection

The goal of this document is to describe how NEFCtags can be detected and protected by ejtending
the functionality of the Power Transmitter Pr¥oduct or Power Receiver Product.

2.1.1 NFCtag detection

By integrating an NFC transceiver into a Power Transmitter Product or into a Power Recejiver
Product, any NFC tag that gah.be present between the Power Transmitter Product and th¢ Power
Receiver Product can be reliably detected. The capabilities of the devices determines whifh one
will execute NFC tag-detection.

If neither the. Rower Transmitter Product nor the Power Receiver Product can detect NFC tags,
NFC tag-protection does not happen and any NFC tag in the Operating Volume are susceptible
to damage.

If either the Power Transmitter Product or the Power Receiver Product (but not both|) can
detect NFC tags, that device should execute tag detection.

If both the Power Transmitter Product and the Power Receiver Product can detect NFC tags,
one or both of the devices should execute tag detection.

Selection of the device that should execute NFC tag detection happens when the Power Transmitter
and Power Receiver exchange information in the negotiation phase.

See Section 3, NFC tag protection and device communication, for further information.


https://nfc-forum.org/
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2.1.2 Protecting NFC tags

A Power Transmitter can protect NFC tags by maintaining the magnetic field levels in all phases of
the power transfer protocol below a defined limit value. This limit is defined by specific
measurement methods using the Test Proximity Integrated Circuit Card (PICC) described in
Section 7, Testing the impact of a Power Transmitter Product on an NFC tag, and helps to ensure that

NFC tags are not damaged.

NOTE: In rare cases, damage can still occur even at magnetic field levels below the limit value.
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3 NFCtag protection and device communication

A Power Receiver should send a GRQ/xcap data packet to an EPP Power Transmitter during the
negotiation phase to examine the Power Transmitter Product’s extended capabilities. The XCAP
data packet returned in response provides the result of any NFC tag detection operation it has
executed. See Section 9.5, Qi Specification, Communications Protocol, for more information.
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The Power Receiver Product should perform one of the actions listed in Table 5 depending on
values contained in the TPS, TPE, and TDS fields of the XCAP data packet.

Table 5: Power Receiver actions based on XCAP data

NOTE: The Power Transmitter Product
may not be able to distinguish between
an NFC tag and the NFCidterface of the
Power Receiver Produgt:

in Section 5, NFC tag detection by a P
Receiver Product.

Send an EPT/ptxnfc data packet to reg
the Power Transmitter to perform tag
detection. This should cause the Pows
Transmitter Product to remove its Po\
Signal and perform NFC tag detection
Proceed to the power transfer phase
limit its drawing the power level to 5
Proceed at full power if it knows that
NFC transceiver is active in the Opera
Volume.

XCAP data XCAP meaning Power Receiver Product action
TPS = ZERO The Power Transmitter Product does The Power Receiver Product should perform NFC
not support NFC tag detection. tag detection as defined in Section 5, NFC tag
detection by a Power Receiver Product.

TPS = ONE The Power Transmitter Product The power transfer proceeds as defined.in the

TDE = ANE supports NFC tag detection and has not | Qi Specification, Communications Protacel.

DS =0 detected a tag.

TPS = QNE The Power Transmitter Product To proceed, the Power Receiver Product should

TDE = ZERO supports NFC tag protection but hasnot | select one of the following-actions:

TDS = O executed the latter. - Send an EPT/rep datapacket and perf¢rm tag
detection itself-as defined in Section §, NFC
tag detectialyly a Power Receiver Product

= Send an EPT/ptxnfc data packet to request
the Power Transmitter Product to perform
tag detection. This should cause the Power
Transmitter Product to remove its Power
Signal and perform NFC tag detection

TPS = ONE The Power Transmitter Product The Power Receiver Product should select|one of

TDE = QNE supports NFC tag protection and has the following actions to proceed:

DS = 1 detected a single tag. - Send an EPT/rep data packet itself as defined

pwer

uest

br
ver

hnd

.

ts own
ing

er

Send an EPT/nfc data packet and pow

transter terminates.

Note: Whenever an NFC tag is potentially in the
Operating Volume, the Power Receiver Product
should provide a warning to the user.
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Table 5: Power Receiver actions based on XCAP data (Continued)

XCAP data XCAP meaning Power Receiver Product action

TPS = ONE The Power Transmitter Product The Power Receiver Product should select one of

TDE = ZERO supports NFC tag protection and has the following actions to proceed:

DS =2 detected multiple tags. Send an EPT/rep data packet itself as defined
NOTE: TDS=2 may be multiple NFC tags in Section 5, NFC tag detection by a Power
or a tag and an NMD. Receiver Product.

the Power Transmitter to pnrfnrm tag

Send an EPT/ptxnfc data packet to request

Signal and perform NFC tag detection
Proceed to the power transfer phase

limit its drawing the power level to 5

Proceed at full powedr.if it knows that

NFC transceiver is(active in the Opera
Volume.

Send an EPT/rifc data packet and pow
transfercterminates.

Whenevef.an NFC tag is potentially in the

should provide a warning to the user.

detection. This should cause the Péweér
Transmitter Product to remove(ts Power

Operating Volume, the Power Receiver Prgduct

hnd

.

ts own
ing

er

[The Power Transmitter Product does not detect NFC tags

[f the Power Transmitter Product does not detect any NFC tag (TDS is 0 in the XCAP data p
should proceed with normal opération.

[The Power Transmitter Product detects one NFC tag

When a Power Receiver Product requests an XCAP data packet, it indicates to the Power
Transmitter that(it supports NFC tag protection. The Power Transmitter should not limit
Negotiable Lead-Power when it detects an NFC tag.

[f a PoweT Receiver Product does not request an XCAP data packet, the Power Transmitte
hssume.that the it does not support NFC tag protection. In that case, the Power Transmitte
limit the Negotiable Load Power to 5 W or below to avoid damaging the detected NFC tag|

The following generic guidelines apply to ERP~Péwer Transmitter Products for NFC tag d¢tection.

cket), it

the

I may
I should

The Power Transmitter Product detects more than one NFC tag

The Power Transmitter should limit the Negotiable Load Power to 5 W or below. The Power

Receiver Product cannot proceed at full power.
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4 NFC tag detection by a Power Transmitter Product

4.1

4.1.1

The mostreliable way to detect NFC tags in the Operating Volume is to integrate an NFC tra

nsceiver

into the Power Transmitter Product. The transceiver uses the NFC communication channel to poll

for all types of NFC tags.

In addition, an NFC transceiver typically implements low-power tag detection in order to fulfill low

power requirements. For this purpose, the NFC transceiver continuously monitors its antenna

impedance (see Section 6, Tag detection using the NFC unit).

The main building blocks relevant to NFC transceiver integration for tag protection are the
the NFC transceiver block, and the NFC poll profile. All three points are discussed in-the fi
subsections.

Due to the different operating frequencies used for power transfer'and NFC communicati
Power Transmitter Product’s Primary Coil cannot be used by the*NFC interface. Accordin
section introduces three options for adding an NFC antenna to'the Power Transmitter Pro|
three options enable coexistence between the Primary.Coil'and the NFC antenna.

Selecting the appropriate design option depends pattly on:
the targeted Operating Volume,
mechanical constraints, and

space restrictions on the PCB.

Design option 1: NFC antenna on top of the Primary Coil

The first design option places the NFC antenna on top of the Power Transmitter Product’s
Coil, as shown in Figute 2. The stack-up from the bottom to top consists of the bottom PC
Shielding, the Primary Coil, and the NFC antenna on the top PCB.

The NFC anténna design should achieve minimum coupling with the Primary Coil. In this
magneti¢Tield generated by the Primary Coil and NFC operation have little impact on eac

Figure 2. Example of NFC antenna on top of the Primary Coil
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NFC antenna integration in a Power Transmitter Product
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4.1.2 Design option 2: NFC antenna outside the Primary Coil

4.1.3

The second antenna design option places the NFC antenna on the Shielding outside the Primary
Coil, as shown in Figure 3. The stack-up from the bottom to top consists of the PCB, the Shielding,

and the Primary Coil. The NFC ferrite is placed on top of the Shielding outside the Primary
the NFC antenna is placed on the outer edge of the NFC ferrite.

Coil, and

The goal of this design is to achieve separation of the wireless power transfer and NFC operating
frequencies by spatial separation and Shielding. The NFC ferrite bends the direction of the NFC
field upwards and shields the NFC field from the Primary Coil. The advantage of this design is to

the antenna coupling circuit.

Figure 3. Example of NFC antenna outside the Primary Coil

Shielding Primary NFC ferrite

[imit construction height. However, the spatial decoupling between NFC antenna and Ppinjary Coil
might be less than in design option 1 and may require more external components for. filtering via

PCB Coil NFC antenna

Design option 3: NFC antenna on the main board PCB

The NFC antenna is located well outside and below the Primary Coil. If there are metallic
underneath the PCB, NFC ferriteiean be placed underneath the NFC antenna.

Shielding for the NFC antenna. The power transfer field has only a minor impact on NFC
communications.

Figure 4. Example of NFC antenna on the main board PCB

Shielding Primary
PCB Coil NFC antenna

The third antenna design places the NFC-antenna on the PCB outside the Shielding, as shqwn in
Figure 4. The stack-up from bottom to'tep consists of the PCB, the Shielding, and the Primpry Coil.

objects

[n this design, the power transfer field is well shaped by the Shielding, which also providgs good
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4.2 NFCtransceiver integration

There is more than one way to integrate NFC transceiver functionality in a Power Transmitter
Product. For example, the NFC transmit and receive unit can be a dedicated hardware block that
manages the 13.56 MHz data exchange. The processing of NFC data and control of the NFC
communication link can be executed by the Power Transmitter’s Communications and Control
Unit (CCU) or directly performed by an NFC unit. Both cases are introduced in more detail in the
next two subsections.

rom a system point of view, the CCU and NFC unit in the Power Transmitter Product can run

independently. The only information exchange necessary is during tag detection on thé-yterface
Surface of the Power Transmitter Product. In this case, a tag detection notification fo\the £CU is
required. A detected tag should block charging and may trigger user interaction;

4.2.1 Using a separate NFC unit

[f there are insufficient memory and processing resources available ih the Communicatiops and
Control Unit, complete NFC functionality can be performed by a‘'separate NFC unit, as shqwn in
Figure 5. In this case, CCU and NFC functionality run independently from each other, whichenables
p fast and simple system integration.

An NFC unit consists of the following:

NFC transceiver

NFC controller

NFC stack and tag detection applicdtions executed by the NFC controller
External interfaces (e.g. [/0, 12C) LEDs, etc.)

Figure 5. Independent CCU and NFC subsystems in the Power Transmitter
\

-

N

"

Communications and

Control Unit an?ry
i Coil
NFC unit
NFC Processing 1 NFC-
and Control B Antenna

NFC Transceiver
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4.2.2 Shared NFC processing

If there are sufficient memory and processing resources available in the CCU, the NFC link can be

managed in parallel. A block diagram illustrating this case is shown in Figure 6.

Figure 6. Shared Communications & Control and NFC processing

Communications and
Control Unit
n Primary
| Coil
NFC Processing
and Control
NFC unit
NFC«
NFC Transceiver | Anténna

To realize a shared system, the CCU must provide 40260 kB of flash memory depending o
complexity of the implementation. If the goal isito just detect a tag, the complexity is less

IVFC polling). It is expected that the NFGstack and application integration into the Power

described in Section 4.2.1, Using d'separate NFC unit.

n the
than

distinguishing between a tag and a mobile phone acting as a tag (i.e. tag emulation; see Sedtion 4.3,

Transmitter architecture stack is more\complex compared to the independent system architecture
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4.3

4.3.1

NFC polling

In recent decades, different communication protocols and channel encoding schemes have been
defined for the 13.56 MHz Operating Frequency. To detect all different types of tags frequently seen
in the field, an NFC controller should poll for all technologies. The following standards and

specification provide a good overview of existing technologies operated at 13.56 MHz:
ISO/IEC 14443 standard series

NFC Forum Analog, Digital Protocol and Activity specifications

ISO/IEC 18092
ISO/IEC 15693
ISO/IEC 18000-3 Mode 3

INFC polling loop in relation to power transfer phases

Tag detection should be performed for all types before and duringthe ping phase. During
phase and power transfer phase, the power level may be enoughito'damage tags. The WPCT|
may be used to assess whether the power level of a Power Transmitter is above the thres
potentially damage tags. (See Section 7, Testing the impact of a Power Transmitter Produc
IVEC tag.)

The following actions for a Power Transmitter can be defined depending on the tag detec
pbutcome.

If no tag has been detected on the, RPower Transmitter Interface Surface, a strong char
signal is possible and the Power Transmitter can proceed to the ping phase.

If a tag has been detected on the Power Transmitter Interface Surface, no strong Pows
is allowed.

A Power Transmitter with,a separate NFC unit, as described in Section 4.2.1, Using a sepa
pnit, should continpeuisly poll for all tag technologies throughout all phases—even during
transfer. The pollingToop cycle time should be minimized for the fastest tag detection (e.g. |
50 ms).

A Power Transmitter that operates and manages the NFC link in parallel with the CCU, as d
in Seetion 4.2.2, Shared NFC processing, can utilize information already obtained by the C
managing phase transitions. In this case, the polling for all tag technologies can be perfor

the ping
est PICC
hold to
[ on an

tion

ging

r Signal

late NFC
} power
less than

pscribed
LU in

med

£ 41 . h] vd 41 pa¥ite) I¥ad o pal ] ot D. - Y
CIUTC UIT Uiy pridst (SCT UIC YT opelijicuttor:, COIMMmurtiicutiorts rrotocur).

The continuous polling for NFC tags should be performed as an independent, parallel activity to the

flow of power transfer phases described in the Qi Specification, Communications Protocol.

fan NFC

tag is detected, the Power Transmitter should go back to the ping phase and remain there until the

tag is removed.
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4.3.2 NFC Mobile Devices and tags

This section introduces different approaches to detecting tags. Additional means are provided to
distinguish a tag from a mobile phone that is emulating a tag. This is required since a mobile phone
with an NFC interface, or NFC Mobile Device (NMD), also implements a Power Receiver for wireless

power transfer.

The following characteristics distinguish NFC Mobile Devices and physical tags.

132 1 NEC Mobile Devices

NFC Forum-compliant devices must support three technologies, NFC-A, NFC-B and/NFC-F,

when in listen mode or in Card Emulation Mode (CEM):

During the RF ON period, an NMD responds to only one technology by default
The Active Communication Mode (ACM, Active P2P) can be directlyuséd to detect NNIDs
The NFC Forum defines CEM for: Type 3 Tag (T3T), T4AT, and T4BT Platform
No CEM is defined for T2T, T5T

#.3.2.1.1 Tags
NFC Forum defines the following tag types: T1T, T2T, T3T, T4AT, T4BT and T5T

NFC-A Technology based: T1T, T2T and T4AT (ISO/IEC 14443)
NFC-B Technology based: T4BT (ISQ/IEC 14443)
NFC-F Technology based: T3T
NFC-V Technology based: FST
Physical tags only implementa single technology
An NFC unit can use the following additional information to reliably distinguish an NMD frpm a tag.
The NFC unit is not expected to deal with multiple NMDs on the Power Transmitter.
Multiple tags/cards can be detected by polling for all technologies.

Multiple)tags/cards can be detected within a single technology by collision resolution.
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433

Within a technology additional information is transmitted which can be used to distinguish

tags from NMDs.
NFC-A:
- SENS_RES/ATQA contains an indicator for a T1T (tag).

- SEL_RES/SAK contains an indicator for T2T (tag), T4AT (tag), and NFC-DEP (NMD).

NFC-B:

- No information is coded to distinguish a tag from a device.

- SENSF_REQ: RC-field coding to select both T3T and NMDs or T3T only;
- SENSF_RES: NFCID2 contains an indicator for T3T (tag) or NFC-DEP'(NMD).

NFC-V: only tags will respond to a poll command in this technology.
ACM /Active P2P: ACM is only defined for NMDs, so only NMDs will respend to the poll co

NFC tag detection procedure and scenarios

This section presents a procedure to reliably distinguish a’physical tag from an NMD, as
scenarios that serve as examples.

4.3.3.1 Procedure

1. Perform technology detection to identifytags and NMDs in each technology (see the
Forum Activity specification).

2. Perform collision resolution to(identify multiple tags or NMDs within a single techno

from NMDs.

4. Use technology information to distinguish tags from NMDs. Perform a field reset and
the polling sequence.

4.3.3.2 Scenario 1: one NMD (T4AT CEM) and one T4AT tag in the field

1. , Detect the technology.

mmand.

rell as

NEFC

ogy.

3. Use protocol information (e.g. SEL_RES) of NFC-A and NFC-F technologies to distinguliish tags

change

a) Poll for NFC-A: NMD and tag respond

b) Poll for NFC-B: no Response.
c¢) Poll for NFC-F and -V: no Response.

2. Perform an NFC-A anti-collision and activation.

a) Useinformation contained in SENS_RES and SEL_RES to distinguish between an NMD and

a tag.
b) If NFC-DEP supportis indicated in SEL_RES, then it is an NMD.

c) Otherwise, continue the identification process if no unique identification is possi

ble yet.
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3. Perform areset and then detect the technology.

a) Poll for NFC-B: 1 Response (NMD).
b) Poll for Technologies NFC-F and -V: no Response.
c) Poll for NFC-A: 1 Response (tag).

Conclusions:
If an object responds to all technologies received, it is an NMD.

If an object responds to only one technology, it is a tag.

4.3.3.3 Scenario 2: one NMD and one T4BT tag in the field

1. Perform NMD detection.

a) Poll for NFC-A: NMD responds.
b) Poll for NFC-B: tag responds.
c) Poll for NFC-F and -V: no Response.

2. Perform NFC-A activation.

a) Use the information contained in SENS_RES and-SEL_RES to distinguish betweenfan NMD
and a tag.

b) If NFC-DEP supportis indicated in SEL_RES, then it is an NMD.
c) Otherwise, continue the identification‘process.
3. Perform an RF reset and then a devicedetection.
a) Poll for NFC-B: both NMD and\tag will respond.
b) Poll for all other technologies: no Response.
4. Perform anti-collision tocheck if two NMDs/tags are indeed present.
5. Perform areset and then an NMD detection.

a) Poll for NEC-F: NMD responds. Check SENS_RES for NFC-DEP support indication;|if yes, it
is an NMDb:

b) Pollfor NFC-B: Tag responds.
c) Pell for NFC-F and -V: no Response.

Conclusions:

It an object responds to all technologies received, 1t 1s an NMD.

If an object responds to only one technology, it is a tag.
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4.3.3.4 Scenario 3: two tags in the field (one tag NFC-A and one tag NFC-B)

1. Detect the technology.

a) Poll for NFC-A: tag responds.

b) Poll for NFC-B: tag responds.

c) Poll for NFC-F and -V: no Response.
2. Perform NFC-A activation.

a) Useinformation contained in SENS_RES and SEL_RES to distinguish between an NMD and
atag.

b) No indication of NFC-DEP support in SEL_RES.

3. Perform areset and then a device detection.

a) Poll for NFC-B: one tag Response.

b) Poll for NFC-A: one tag Response.

c) Poll for NFC-F and -V: no Response.

4. Perform areset and then a device detection.

a) Poll for NFC-F: no Response.

b) Poll for NFC-B: one tag Response.

c) Poll for NFC-A: one tag Response.

d) Poll for NFC-V: no Response.

Conclusion: there are two tags in the fields
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5 NFC tag detection by a Power Receiver Product

An NFC transceiver embedded in a Power Receiver Product can be used to detect the presence of an
NFC tag within the power transfer Operating Volume. The Power Receiver Product can then
prevent damage to the NFC tag by stopping the Power Transfer.

5.1 Design guidelines

Placement of the NFC transceiver in the Power Receiver Product is important: the NFC trangceiver’s
Dperating Volume should be aligned with the Operating Volume of the power transfer./That is, the
Power Transmitter coil and NFC antenna should cover the same location.

5.2 Recommended detection procedure

To remove any interference from the power signal when detecting NFC tags, the Power R¢ceiver

Product sends an EPT/rep data packet with the re-ping time packetduring the negotiation phase to
force the Power Transmitter to remove the power signal. During re-ping, the NFC transceiver in the
Power Receiver Product detects the tag by applying theSame technologies described in S¢ction 4,
IVFC tag detection by a Power Transmitter Product. A ping is executed again by the Power
Transmitter after the re-ping time, and the Power-Receiver sends an EPT/nfc if it detects pn NFC
tag. If none are detected, power transfer proceéds as defined in the Qi Specification.

Figure 7 outlines this recommended procedure.

Figure 7. NFC tag\detection by a Power Receiver Product

PRx agtivates its NFC detection
functieh after sending EPT/rep

Analog
ping )
Power T
Re-ping time (0.2 s — 12.6 s) - _ — i
Ping & Configuration | _Negetiation Ping & Configuration | Negotiation
Phase Phase Phase Phase
T NFC detection by PRx Case1: No NFC tag is detected;

occurs during re-ping power transfer proceeds.

PRXx is placed on
PTx

Case2: NFC tag is detected;
PRx sends EPT/nfc and
PTXTEemoves the power.
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