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1. Introduction

MIFARE Plus PICC coil design
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1.1

1.2

1.3

This document describes the details of the antenna coil design for the MIFARE Plus. It
does not replace but extend the details as explained in [1]. Although such antennas are
relatively straightforward in principle and look very similar when comparing various
contactless smartcards, experience proves that their parameters do have a noticeable
impact on performance.

How to use this document

In this document only the hints and notes specific to MIFARE Plus are explained. All the
basics and common design details are explained in the base document [1]. Use the base
document and apply wherever required the notes mentioned here.

Reference documents
[1] AN 011732 “MIFARE Card Coil Design Guide”

Abbreviations and terms

Table 1 lists the abbreviations as used in this document.

Table 1. Table of abbreviations

Abbreviation
PICC
PCD

Reader IC

Reader module
MIFARE Reader
Contactless Interface
MIFARE Interface
SAM

uiD

RID

GPB

Proximity Chip Card or object (ISO/IEC 14443), tag
Proximity Coupling Device (ISO/IEC 14443), “reader”

NXP MIFARE Reader IC (MF RC500, MF RC530, MF RC531, CL
RC632, MF RC522, MF RC523, MF RC170, MF RC171)

MIFARE Reader Core Module (MF CM200, MF CM500, MF CM520)
Mikron or Philips MIFARE Reader (MF RD260, MF RD560)
Proximity Contactless interface acc. to ISO/IEC 14443A

Proximity Contactless interface acc. to MIFARE

Secure Application Module

Unique Identifier (ISO/IEC 14443), unique per card IC

Random ID (ISO/IEC 14443), dynamically generated during power on of
the card IC, used to protect privacy

Application note

Byte (= 8 bit)
bit
General Purpose Byte (byte 9 in the sector trailer of a MIFARE Classic
memory)
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Abbreviation

RFU Reserved for Future Use

2. Design notes for MIFARE Plus

2.1 Threshold Resonance Frequency

The appropriate resonance frequency of the antenna coil depends on the card IC and

application. To cover manufacturing tolerances and optimum performance, for MIFARE
Plus, NXP recommends a resonance frequency of

14.50 MHz < frr<15.00 MHz

AN10841_1
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2.2 Practical design hints and recommendations

2.2.1 ID1-sized antennas

Hints for antenna design

o Within the confines of the application and the card manufacturing processes used, try
to maximize the antenna size. The outermost turn of the antenna coil should be
placed as close as possible to the edge of the card (represented by an 81 x 49 mm
rectangle).

Note: international standards and industry specifications may restrict the choice.
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Fig 1. ID-1 size antenna examples (with two different parameters)
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3. Legal information

MIFARE Plus PICC coil design

3.1 Definitions

Draft — The document is a draft version only. The content is still under
internal review and subject to formal approval, which may result in
modifications or additions. NXP Semiconductors does not give any
representations or warranties as to the accuracy or completeness of
information included herein and shall have no liability for the consequences
of use of such information.

3.2 Disclaimers

General — Information in this document is believed to be accurate and
reliable. However, NXP Semiconductors does not give any representations
or warranties, expressed or implied, as to the accuracy or completeness of
such information and shall have no liability for the consequences of use of
such information.

Right to make changes — NXP Semiconductors reserves the right to make
changes to information published in this document, including without
limitation specifications and product descriptions, at any time and without
notice. This document supersedes and replaces all information supplied prior
to the publication hereof.

Suitability for use — NXP Semiconductors products are not designed,
authorized or warranted to be suitable for use in medical, military, aircraft,
space or life support equipment, nor in applications where failure or
malfunction of a NXP Semiconductors product can reasonably be expected
to result in personal injury, death or severe property or environmental
damage. NXP Semiconductors accepts no liability for inclusion and/or use of
NXP Semiconductors products in such equipment or applications and
therefore such inclusion and/or use is for the customer’s own risk.

Applications — Applications that are described herein for any of these
products are for illustrative purposes only. NXP Semiconductors makes no
representation or warranty that such applications will be suitable for the
specified use without further testing or modification.

AN10841_1

Export control — This document as well as the item(s) described herein
may be subject to export control regulations. Export might require a prior
authorization from national authorities.

3.3 Licenses

ICs with DPA Countermeasures functionality

™

NXP ICs containing functionality
implementing countermeasures to
Differential Power Analysis and Simple
Power Analysis are produced and sold
under applicable license from
Cryptography Research, Inc.

LICENSED

DPA

COUNTERMEASURES

3.4 Trademarks

Notice: All referenced brands, product names, service names and
trademarks are property of their respective owners.

MIFARE — is a trademark of NXP B.V.
MIFARE Plus — is a trademark of NXP B.V.
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Please be aware that important notices concerning this document and the product(s)
described herein, have been included in the section ‘Legal information'.
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