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Foreword

6(E)

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

ional
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work. In the field of information technology, ISO and IEC have established a joint technical comm
ISO/IEC]TC 1.

The procedures used to develop this document and those intended for its further maintenanc

the
|ttee,

e are

described in the ISO/IEC Directives, Part 1. In particular the different approval criteria-needed fdr the

different types of ISO documents should be noted. This document was drafted in gecordance wit
editorial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

Attention is drawn to the possibility that some of the elements of this docuthent may be the subjg

h the

ect of

patent rights. ISO shall not be held responsible for identifying any or all such patent rights. Detalils of

any patent rights identified during the development of the document wilbbe in the Introduction a
on the ISO list of patent declarations received (see www.iso.org/patents).

Any trade name used in this document is information given for the convenience of users and doe
constitute an endorsement.

1d /or

S not

For an explanation on the meaning of SO specific terms andexpressions related to conformity assessiment,

as well as information about ISO’s adherence to the World Trade Organization (WTO) principles i
Technical Barriers to Trade (TBT) see the following URL: www.iso.org/iso/foreword.html.

Amendment 1 to ISO/IEC 14443-4:2016 wads_jprepared by Technical Committee ISO/IEC ]1
Information technology, SC 17, Cards and personal identification.
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© ISO/IEC 2016 - All rights reserved

iii


http://www.iso.org/directives
http://www.iso.org/patents
http://www.iso.org/iso/foreword.html
https://iecnorm.com/api/?name=4a8f5d77c9f3e5238eda43a9833e3859



https://iecnorm.com/api/?name=4a8f5d77c9f3e5238eda43a9833e3859

ISO/IEC 14443-4:2016/Amd.1:2016(E)

Identification cards — Contactless integrated circuit cards
— Proximity cards —

Part 4:

Transmission protocol

AMENDMENT 1: RFU handling rules

Amendment 1: RFU handling rules

Page 2, Clause 4

Add new text after the last dash:

“For the purposes of this part of ISO/IEC 14443, the following generalrules apply:

— APICC or PCD sending RFU bits shall set these bits to the value indicated herein or to (0)b if no yalue
is given.

— A PICC or PCD receiving RFU bits shall disregard the'value of these bits and shall maintain anf not
change its function, unless explicitly stated otherwise.”

Page 5, 5.1
Replace the second dash and NOTE with the following dash and NOTE:

“— Until the RFU values ‘D’ - ‘F’ are assighed by ISO/IEC, a PICC receiving an FSDI with a value = ‘[J' - ‘F’
shall interpret it as FSDI = ‘C’ (FSD-£4 096 bytes).

NOTE This PCD requirement issadded for PCD’s compatibility with future PICCs when ISO/IEC further
defines the behaviour for the RFU valtes of ‘D’ - ‘F’.”

Delete the fourth dash.

Page 7,5.2.3

Replace the first dash with:

“— b8 is RFP."

Replacethe'fourth dash and NOTE with the following dash and NOTE:

“—. Until the RFU values ‘D’ - ‘F’ are assigned by ISO/IEC, a PCD receiving an FSCI with a value = ‘lJ - ‘F’
shall interpret it as FSCI = ‘C’ (FSC = 4 096 bytes).

NOTL Tl inlfalal H 3 ddad £ in] Falals
INU T L, TS T IO T CUUIT CInCITIeT 15 auuCU 10T T ICC

defines the behaviour for the RFU values of ‘D’ - ‘F’.”

filazlis ikl Lot DCNH 1. | (VA WA i pYaly th
S—CUTTPAatTUTITCy — vwItI TatuT T T GO S wWiICI o9/ TG Tul er

Replace Figure 5 with:
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b8|b7|b6|b5|b4|b3 |b2]|bl

T

TA(1) is transmitted, if bit is set to (1)b
} Y(1)

TB(1) is transmitted, if bit is set to (1)b

TC(1) is transmitted, if bit is set to (1)b
RFU

Figure 5 — Coding of format byte

Page|8, 5.2.4
Replace the third dash with:
“— 1Ip4 shall be set to (0)b.”

Replace Figure 6 with:

b8 | b7 |b6|b5|b4|b3|b2|bl
0

S DR=2 supported, if bit is set to (1)b
DR=4 supperted, if bit is set to (1)b

DR=8 supported, if bit is set to (1)b
shall:be setto 0
DS=2"supported, if bit is set to (1)b
DS=4 supported, if bit is set to (1)b
DS=8 supported, if bit is set to (1)b
Only the same D for both directions supported, if bit
issetto (1)b

Figure 6 — Coding of interface byte TA(1)

Replace the last paragraph with:

A PAD receiving TA(1) with b4 = (1)b shall interpret it as (b8 to b1l) = (00000000)b, implying only
~104 kbit/s supported in both directions. The definition of TA(1) with b4 = (1)b is otherwise undefined.

Page|9, 5.2:5

Replacethe last two paragraphs with:

“Until the RFU value 15 is assigned by ISO/IEC, a PCD receiving SFGI = 15 shall interpret it as SFGI = 0.
Until the RFU value 15 is assigned by ISO/IEC, a PCD receiving FWI = 15 shall interpret itas FWI =4."
Page 9, 5.2.6

Replace the first dash of the second paragraph with:

“— b8to b3 are each RFU.”

Delete the third dash of the second paragraph.

2 © IS0 2016 - All rights reserved
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Replace Figure 8 with:

b8 |b7 | b6 |b5|b4|b3 |b2|bl

L1 1 1 1 |
‘ \— NAD supported, if bit is set to (1)b

ClD supported i bitis sel lo (b

uuuuu PrPoT

Each bit RFU

Figure 8 — Coding of interface byte TC(1)

Page 11, 5.3.2

Replace the first sentence of the second paragraph with:

“The PCD shall set (b4 to b1) = (0001)b and (b8 to b6) = (000)b.”
Replace Figure 11 with:

b8|b7 |b6|b5|b4|b3|b2|bl

0(0]0 01]0]0(1
L | | L1 1 |

shallbe set to (0001)b, all other values are RFU
PPS1 is transmitted, if bit is set to (1)b
shall be set to (000)b, all other values are RFU

Figure 11 — Coding of PPSO

Page 11, 5.3.3

Replace the four dashes of the'first paragraph with:

“— b8 to b5 shall each'be (0)b; a PICC receiving any bit b8 to b5 set to (1)b shall apply 5.6.2.2 (b).
— The two-bit value field (b4, b3) is called ‘DSI’ and codes the selected divisor integer from PICC to|PCD.

— The tworbitvalue field (b2, b1) is called ‘DRI’ and codes the selected divisor integer from PCD to RICC.”
Replacedigure 12 with:

b8 |b7 | b6 |b5|b4|b3 |b2|bl
0000

|
L prI

Each bit shall be set to (0)b

Figure 12 — Coding of PPS1

© IS0 2016 - All rights reserved 3
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Page

11,54

Replace the second paragraph with:

“The

new bit rates shall become effective in the PICC immediately after it has sent the PPS response.

The PCD shall not change the bit rate when the PPS response is missing or invalid or when the PPSS
returned by the PICC is not identical with the PPSS sent by the PCD.”

Page

12,5.6.1.2

Repl
“b) 1

Page
Repl
“7.1.
The
The |
— 1

q
q

FSD

The
S(PA

The
b7) i

hce b) and c) with:

eceives a valid HLTA, the PICC

— shall process the command and shall enter HALT state.

eceives an invalid command, an error or a RATS command with CID = 15, the PICC

— shall not respond and shall enter IDLE state or HALT state as specified in [SO/1EC 14443-3:2016,
Figure 7.”

15,71.2.1

hce the whole subclause with the following:

P.1 Protocol control byte field

PCB is used to convey the information required to control the"data transmission.
protocol defines three fundamental types of blocks:

-block is used to convey information for use by the.application layer.

-block is used to convey positive or negative.acknowledgements. An R-block never contains an INF
ield. The acknowledgement relates to the last received block.

$-block is used to exchange control information between the PCD and the PICC. The support of the
$(PARAMETERS) block is optional far,PCDs and PICCs. Three different types of S-blocks are defined:

1) “Waiting time extension” cgnitaining a 1 byte long INF field,

) “DESELECT” containing.no INF field, and

3) “PARAMETERS” containing an n-byte long INF field with n = 0.

hind FSC should be large enough to contain the expected S(PARAMETERS) blocks.

PCD and RIEC maximum frame size should be large enough to contain the expected
RAMETERS) blocks.

coding-of the PCB depends on its type and is defined by the following figures. The setting of (b8,
5 used to identify its block type as defined in Table 3.

A PICC or PCD receiving (b8, b7) = (01)b shall treat it as a protocol error.

Table 3 — Coding of block type

(b8,b7) Block Type
(00)b I-block
(0D)b RFU
(10)b R-block
(11)b S-block

© ISO 2016 - All rights reserved
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The coding of I-block PCB is shown in Figure 16.

b8 |b7|b6|b5|b4|b3|b2|bl
000 1

L L Block number
shall be setto (1)b

NAD following, if bit is set to (1)b
CID following, if bitis set to (1)b
Chaining, if bit is set to (1)b

shall be setto (0)b

[-block

Figure 16 — Coding of I-block PCB

A PICC or PCD receiving an [-block with b2 = (0)b shall treat it as a protoeol error.
A PICC or PCD receiving an I-block with b6 = (1)b should treat it as a,protocol error.

The coding of R-block PCB is shown in Figure 17.

b8 |b7 | b6 |b5|b4|b3 |b2|bl
1101 01

L Dl Block number
shall be set to (1)b
shall be setto (0)b
CID following, if bit is set to (1)b
ACK, if bit is set to (0)b,
NAK, if bit is set to (1)b
shall be set to (1)b
R-block

Figure 17 — Coding of R-block PCB

A PICC or PCDP receiving an R-block with b6 = (0)b or b3 = (1)b shall treat it as a protocol error.
A PICC o5 RED receiving an R-block with b2 = (0)b should treat it as a protocol error.

The_coding of S-block PCB is shown in Figure 18.

© IS0 2016 - All rights reserved 5
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b8|b7 b6 | b5 [ b4]b3 [b2 ] b1

1] 1 0 0

L L Shallbe set to (0)b
PARAMETERS, if bit is set to (0)b,

DESELECT or WTX, if bitis set to (1)b

challbha cat ta (O K
ST o TSt to(ojo

Page
Repl
“The
A PI(
Page
Repl

“The|
recei

NOTI

CID following, if bit is set to (1)b

If b2=(0)b, shall be set to (11)b,

If b2=(1)b, (00)b DESELECT or (11)b WTX
S-block

Figure 18 — Coding of S-block PCB

C or PCD receiving S-block with b3 = (1)b shall treat it as a protocol error,
C or PCD receiving S-block with b1 = (1)b should treat it as a protocol,etror.
C or PCD receiving S-block with b2 = (0)b and (b6,b5) <> (11) b shall treat it as a protocol error.

CC or PCD receiving S-block with b2 = (1)b and (b6,b5)-=01)b or (10)b shall treat it as a
pcol error.”

17,71.2.2

ice the second and the third dashes with:

b6,b5) shall be set to (00)b.

A PICC or PCD receiving (b6,b5) = (01)b or{{10)b or (11)b shall treat it as a protocol error.”
18,71.2.3

hce the first and the second paragraphs with:

usage of NAD shall be compliant to the definition of NAD in ISO/IEC 7816-3.

C or a PCD receiving a NAD not compliant to ISO/IEC 7816-3 shall treat it as protocol error.”
18,72

hce the last paragraph and NOTE 2 with:

PICC shallnot set FWI to the RFU value of 15. Until the RFU value 15 is assigned by ISO/IEC, a PCD
ving EWI= 15 shall interpret itas FW[ = 4."

27, This PCD requirement is added for PCD’s compatibility with future PICCs when ISO/IEC further

£ RELL 1 1L

defin

Co LIIT IN1T"U vadlutT 1.J.
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Page 19, 7.3
Replace the whole subclause with the following:
“7.3  Frame waiting time extension

When the PICC needs more time than the defined FWT to process the received block, it shall use an
S(WTX) request for a waiting time extension. An S(WTX) request contains a 1 byte long INF field that
consists of two parts (see Figure 21).

— b8 and b7 code the power level indication (see 7.4).

— b6 to bl codes the WTXM. The WTXM is coded in the range from 1 to 59. The values Q and 60 fo 63
are RFU.

— When receiving WTXM = 0 or WTXM = 60 - 63, the PCD shall treat it as a protdcel error.

b8 | b7 [ b6 | b5 | b4 [ b3 | b2 | bl

WTXM
Power level indication

Figure 21 — Coding of INF field ofan S(WTX) request
The PCD shall acknowledge by sending an S(WTX) response containing also a 1 byte long INF field that
consists of two parts (see Figure 22) and contains the same WTXM as received in the request.
— b8 and b7 shall be (00)b and all other values are RFU.
— b6 to bl codes the acknowledged W:TXM value used to define a temporary FWT.
— The PICC shall treat (b8,b7) <=Y{00)b as protocol error.

— IfPICC receives a WTXM value which does not match the WTXM sent by PICC, the PICC shall treat it
as a protocol error.

b8 [ b7 | b6 {*b5 | b4 | b3 | b2 | bl

0] @
cd4 1 [ 1 1 |

WTXM
shall be set to (00)b, all other values are RFU

Figure 22 — Coding of INF field of an S(WTX) response

The corresponding temporary value of FWT is calculated by the following formula:

FWT = FWT x WTXM

TEMP

The time FWTTgmp requested by the PICC starts after the PCD has sent the S(WTX) response.
FWTmax shall be used, when the formula results in a value higher than FWTpyax.

The temporary FWT applies only until the next block has been received by the PCD.”

© IS0 2016 - All rights reserved 7
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