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Foreword

ISO (the International Organization for Standardization) and IEC (the International Electrotechnical

Commis

sion) form the specialized system for worldwide standardization. National bodies that are

members of ISO or IEC participate in the development of International Standards through technical
committees established by the respective organization to deal with particular fields of technical

activity.

ISO and IEC technical committees collaborate in fields of mutual interest. Other international

organizations, governmental and non-governmental, in liaison with ISO and IEC, also take part in the

work. |

the field of information technology, ISO and [EC have established a joint technical committe

ISO/IEC
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Attention is drawn to the possibility that some of the elements of this document may be the subjeqt

of pater]
rights. I
Introdu

For an

express
World T
URL: wy

)

JTC 1.

cedures used to develop this document and those intended for its further maintenangé are
d in the ISO/IEC Directives, Part 1. In particular the different approval criteria needed fqr
rent types of document should be noted. This document was drafted in accordance with the
rules of the ISO/IEC Directives, Part 2 (http://www.iso.org/directives).

t rights. ISO and IEC shall not be held responsible for identifying d@ny“or all such patent
etails of any patent rights identified during the development of the. decument will be in the
tion and/or on the ISO list of patent declarations received (http://mww.iso.org/patents).

e name used in this document is information given for the convenience of users and does nqt
e an endorsement.

bxplanation on the voluntary nature of standards, the{meaning of ISO specific terms anfd
ons related to conformity assessment, as well as information about I1SO's adherence to t

rade Organization (WTO) principles in the Technical Barriers to Trade (TBT) see the followi&E
w.iso.org/iso/foreword.html.

This dogd
security

This fou
technicd

A list of

ument was prepared by ISO/IEC JTC 1, Informuation technology, Subcommittee SC 17, Cards and
devices for personal identification.

rth edition cancels and replaces thé-third edition (ISO/IEC 14443-1:2016), which has beep
lly revised.

hll the parts in the ISO/IEC 14443 series, can be found on the ISO website.
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Introduction

Contactless card standards encompass a variety of types as embodied in the ISO/IEC 10536 series of
standards (close-coupled cards), the ISO/IEC 14443 series of standards (Contactless proximity objects)
and the ISO/IEC 15693 series of standards (Contactless vicinity objects). These device types are
intended, respectively, for operation when very near, nearby and at a longer distance from associated
coupling devices.

The ISO/IEC 14443 series of standards defines the technology-specific requirements for identification
rds conforming to ISO/IEC 7810 and thin flexible cards conforming to ISO/IEC 15457-1 andythe use of
sjuch cards to facilitate international interchange. However, it also recognizes that the techroelogy offers
the possibility that proximity objects may be provided in forms other than that of the Interjnational
andard card formats. Furthermore, it does not preclude the incorporation of\other dtandard
technologies on the card, such as those referenced in the Bibliography.

The ISO/IEC 14443 series of standards accommodates the operation of proximity cards in the presence
df other contactless cards conforming to the ISO/IEC 10536 series of standards and the ISO/IHC 15693
series of standards.

© ISO/IEC 2018 - All rights reserved v
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Cards and security devices for personal identification —

Contactless proximity objects —

1 Scope
This document defines the physical characteristics of proximity cards (PICCs).

It is intended to be used in conjunction with other parts of ISO/IEC 14443.

2 Normative references

o |

he following documents are referred to in the text in such a way that some or all of their
onstitutes requirements of this document. For dated references, only the edition cited app
yUndated references, the latest edition of the referenced documrient (including any amendments)

Q

p—

50/1EC 7810, Identification cards — Physical characteristics

(]

50/1EC 14443-2:2016, Identification cards — Contastless integrated circuit cards — Proximity
art 2: Radio frequency power and signal interface

— Ny

50/1EC 15457-1, Identification cards — Thin, flexible cards — Part 1: Physical characteristics

3 Terms and definitions

Hor the purposes of this document) the terms and definitions given in ISO/IEC 7810, ISO/IEC
and the following apply.

IF0 and IEC maintain teymjinological databases for use in standardization at the following addy

— [EC Electropedia;‘available at http://www.electropedia.org/

—+ ISO Online browsing platform: available at http://www.iso.org/obp

31

iptegratéd circuit

IC

glectronic component designed to perform processing and/or memory functions

content
lies. For
applies.

cards —

15457-1

esSses:

2

contactless

achievement of signal exchange with, and supply of power to, the card without the use of
elements

galvanic

Note 1 to entry: It is also the absence of an ohmic path from the external interfacing equipment to the integrated

circuit(s) contained within the card.

3.3
contactless integrated circuit card

card into which integrated circuit (3.1) and coupling means have been placed, such that communication

to such integrated circuit is done in a contactless (3.2) manner

© ISO/IEC 2018 - All rights reserved


http://www.electropedia.org/
http://www.iso.org/obp
https://standardsiso.com/api/?name=4d081d78664db5601f4e0a112ce60fcb

ISO/IEC 14443-1:2018(E)

3.4

operate as intended
operates in the manner described by the manufacturer's specification in accordance with ISO/IEC 14443

3.5
PICC

contactless integrated circuit card (3.3) or other object with which communication and power transfer
are done by inductive coupling in proximity of a coupling device

Note 1 to

entry: Commonly called a proximity card.

3.6

PICC an
for each
geomet

3.7
PICC cla
combing

Note 1 to

4 Physical characteristics

4.1 G¢

The PIC
any othg

4.2 Antenna

If the PI
PICC ant

NOTE
defined i

4.3 Additional requirements for PICC classes

It has bg
interope
the reqy

4.4 Al
If the P

tenna zone
class a zone defined by an external geometrical shape and when defined an irternal
ical shape

ss
tion of antenna dimension and loading effect

entry: See Annex A.

bneral

[ may be in the form of a card compliant with ISO/IEE 7810 or ISO/IEC 15457-1, or an object gf
r dimension.

CC dimensions are not compliant with ISO/IEC 7810 or ISO/IEC 15457-1, the dimensions of thie
enna shall not exceed 86 mm x 54-mim x 3 mm.

This antenna size restriction stenis from the fact that the radio frequency power and signal interfad
h [SO/IEC 14443-2 and its testamethods in ISO/IEC 10373-6 are based on ID-1 cards.

[¢)

en established thatthe use of a prescribed PICC class within an industry sector may enhang
rability withimthat sector. The use of a PICC class is optional. If used, PICCs shall comply wit
irements given'in Annex A.

>

ternating magnetic field

GC~meets the requirements of one particular class as specified in Annex A, then the PIC(,

PIaal

whiche
exposur
ISO/IEC
magneti

If the PI

erformt tire PICChasaccording to 4.1, shatt continue to operate as inmtended after comtinuous
e to a magnetic field of an average level of 4/3 times Hmax at 13,56 MHz as specified in
14443-2:2016, 6.2 for this class. The averaging time is 30 s and the maximum level of the
c field is limited to 8/5 times Hpax.

CC does not claim to meet the requirements of one particular class as specified in Annex A,

then the PICC, whichever form the PICC has according to 4.1, shall continue to operate as intended after
continuous exposure to a magnetic field of an average level of 10 A/m (rms) at 13,56 MHz. The averaging
time is 30 s and the maximum level of the magnetic field is limited to 12 A/m (rms).
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Annex A
(normative)

PICC class definitions

A.1 “Class 1”

—

he support of “Class 1” PICCs is mandatory for PCDs.

—

he antenna of a “Class 1” PICC shall be located within a zone defined by two rectangles, as shown in
igure A.1:

ol

1) external rectangle: 81 mm x 49 mm;

DD

) internal rectangle: 64 mm x 34 mm, centered in the external rectangl€, with 3 mm corner fadii.
The antenna of a “Class 1” PICC shall encircle the internal rectangle 6f the PICC antenna zone.

The antenna of a “Class 1” PICC shall fit into a zone which shall not differ by more than 300 mm?2 from
he “Class 1” PICC antenna zone, respecting:

—

1) the connections to the ends of the antenna coil may-be outside of the defined zone, and

DD

) parts of the antenna coil may be inside the intefhal rectangle.

—

nless the PICC manufacturer declares otherwise, the area of the full IC package as shown in Figure A.7
shall be counted as part of the PICC antennd

Dimensions in m{llimetres
81

64

A

) J

49
34

Key
1 PICC antenna zone

Figure A.1 — Location of the antenna of the “Class 1” PICC

The antenna of a PICC with ID-1 dimensions (as defined in ISO/IEC 7810 or ISO/IEC 15457-1) should be
centered.

© ISO/IEC 2018 - All rights reserved 3
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A.2 “Class 2”

The support of “Class 2” PICCs is mandatory for PCDs.

The antenna of a “Class 2” PICC shall be located within a zone defined by two rectangles, as specified in
Figure A.2:

1) external rectangle: 81 mm x 27 mm;

2) internal rectangle: 51 mm x 13 mm, located at 7 mm and 8,5 mm from the external rectangle, with
3 mf corner radii.

The ant¢nna of a “Class 2” PICC shall encircle the internal rectangle of the PICC antenna zone.

=3

The ant¢nna of a “Class 2” PICC shall fit into a zone which shall not differ by more than 150 mum?2 frox
the “Clasgs 2” PICC antenna zone, respecting:

1) the fonnections to the ends of the antenna coil may be outside of the defined zone,and

2) parts of the antenna coil may be inside the internal rectangle.

N

Unless the PICC manufacturer declares otherwise, the area of the full IC package as shown in Figure A.
shall be counted as part of the PICC antenna.

Dimensions in millimetrd

[72)

- 51 .
- 8'5 |l
Y
i 4 )
r+~ m
N -
Y v \§ W,
~ \
o
A R3
1

Key
1 PIC({antenna zone

Figure A.2 — Location of the antenna of the “Class 2” PICC

A.3 “(lass3”

The supportof “Class 3" PICCs s mandatory for PCDs:

The antenna of a “Class 3” PICC shall be located within a zone defined by either two rectangles:

1) external rectangle: 50 mm x 40 mm;

2) internal rectangle: 35 mm x 24 mm, centered in the external rectangle, with 3 mm corner radii;
or two circles:

3) external circle with diameter 50 mm;

4) internal circle with diameter 32 mm, concentric with the external circle;

4 © ISO/IEC 2018 - All rights reserved
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as specified in Figure A.3.
The antenna of a “Class 3” PICC shall encircle the internal rectangle or circle of the PICC antenna zone.

The antenna of a “Class 3” PICC shall fit into a zone which shall not differ by more than 150 mm?2 from
the “Class 3” PICC antenna zone, respecting:

1) the connections to the ends of the antenna coil may be outside of the defined zone, and

2) parts of the antenna coil may be inside the internal rectangle or circle.

Unless the PICC manufacturer declares otherwise, the area of the full IC package as shown in(Figure A.7
shall be counted as part of the PICC antenna.

Dimensions in mjllimetres

A
A 4 N
o P
< o~
v - ig\
| R3
y by
1 1

Hey
1 PICC antenna zone

Figure A.3 —Location of the antenna of the “Class 3” PICC

NS

.4 “Class 4”
The support of “Class.4” PICCs is optional for PCDs.
The antenna of.a<€lass 4” PICC shall be located within a zone defined by either two rectangles:

1) externabrectangle: 50 mm x 27 mm;

DD

) intétnal rectangle: 35 mm x 13 mm, centered in the external rectangle, with 3 mm cornerd radii;

dr&wo circles:

3) external circle with diameter 41 mm;

4) internal circle with diameter 24 mm, concentric with the external circle;

as specified in Figure A.4.

The antenna of a “Class 4” PICC shall encircle the internal rectangle or circle of the PICC antenna zone.

The antenna of a “Class 4” PICC shall fit into a zone which shall not differ by more than 100 mm?2 from
the “Class 4” PICC antenna zone, respecting:

1) the connections to the ends of the antenna coil may be outside of the defined zone, and

© ISO/IEC 2018 - All rights reserved 5
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2) parts of the antenna coil may be inside the internal rectangle or circle.

Unless the PICC manufacturer declares otherwise, the area of the full IC package as shown in Figure A.7

shall be

counted as part of the PICC antenna.

Dimensions in millimetres
50

A
v

Key
1 PICQ

A5 “(
The sup
The ant¢
1) extg
2) inte
or two c
3) exte
4) inte
as speci
The ant¢

The ant¢

B 35 _ /(\
—
\x
i e ~
Hs - 5

27
13

antenna zone

Figure A.4 — Location of the antenna of the “Class 4” PICC

lass 5”

port of “Class 5” PICCs is optional for PCDs.

bnna of a “Class 5” PICC shall be located within a zone defined by either two rectangles:

rnal rectangle: 40,5 mm x 24,5 mmy

rnal rectangle: 25 mm x 10 mm, céntered in the external rectangle, with 3 mm corners radii;
ircles:

rnal circle with diameter 35 mm;

rnal circle with diameter 18 mm, concentric with the external circle;

fied in Figuré/A.5.

bnna of a“Class 5” PICC shall encircle the internal rectangle or circle of the PICC antenna zone.

“Class 5

nna.of a “Class 5” PICC shall fit into a zone which shall not differ by more than 70 mm?2 from t
PICC antenna zone, respecting:

1) the connections to the ends of the antenna coil may be outside of the defined zone, and

2) parts of the antenna coil may be inside the internal rectangle or circle.

Unless the PICC manufacturer declares otherwise, the area of the full IC package as shown in Figure A.7

shall be

counted as part of the PICC antenna.

© ISO/IEC 2018 - All rights reserved
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Dimensions in millimetres
40,5

A
\4

' = R \T/

1 1

24,5
10

Hey

=

PICC antenna zone

Figure A.5 — Location of the antenna of the “Class(5’ PICC

A.6 “Class 6”

The support of “Class 6” PICCs is optional for PCDs.

The antenna of a “Class 6” PICC shall be located within azohe defined by either a rectangle of dimensions
25 mm x 20 mm or a circle of 25 mm diameter, as specified in Figure A.6.

The connections to the ends of the antenna coiliiiay be outside of the defined zone with a maximum
area of 30 mm?2.

Unless the PICC manufacturer declares otherwise, the area of the full IC package as shown in Figure A.7
shall be counted as part of the PICC antensa.

Dimensions in m]llimetres
25

; y
v N ‘
1

Figure A.6 — Location of the antenna of the “Class 6” PICC

20

Hey

=

PICC antenna zone

A.7 Examples of “Class 1” PICCs

Figure A.7, Figure A.8 and Figure A.9 show examples of “Class 1” PICCs having parts outside of the
defined zone.

© ISO/IEC 2018 - All rights reserved 7
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exte

intel

IC pd

1
2
3 ante
4
5 areq

NOTE 1
of the an
PICC antd

s \ N
2 ®
7 S
1 N -
(b/
W
X
\_ ' N
S : =
&

'nal rectangle of the PICC antenna zone

N
nal rectangle of the PICC antenna zone ‘\\)
<
hna \\'Q
ickage $
Al A‘\QJ
xO

Figure A.7 ngeample 1 of “Class 1” PICC
N

[72)

enna coil located outside of fined zone) and which does not differ by more than 300 mm?2 from th

nna zone.
©

¢

In this example, the PICC ant§sha fits into a zone which includes area A1 (the connections to the end
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