INTERNATIONAL ISO/IEC
STANDARD 11694-5

Second edition
2014-11-01

Identification cards — Optical
memory cards — LinearTrecording
method —

Part 5:
Data format foriinformation

interchange for applications using
ISO/IEC 11694-4

Cartes d’identification — Cartes a mémoire optique — Mgthode
d’enregistrement linéaire —

Partie 5\Format de données pour I'échange d’informations pour les
applications utilisant 'ISO/IEC 11694-4

Reference number

@ m ISO/IEC 11694-5:2014(E)
Y=
©ISO/IEC 2014



https://iecnorm.com/api/?name=641ae06c0d0baa852a4fd79196be5ece

ISO/IEC 11694-5:2014(E)

COPYRIGHT PROTECTED DOCUMENT

© ISO/IEC 2014
All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized otherwise in any form
or by any means, electronic or mechanical, including photocopying, or posting on the internet or an intranet, without prior
written permission. Permission can be requested from either ISO at the address below or ISO’s member body in the country of
the requester.

ISO copyright office

Case postale 56 « CH-1211 Geneva 20

Tel. + 41 22 749 01 11

Fax + 4122749 09 47

E-mail copyright@iso.org

Web www.iso.org

Published in Switzerland

ii © ISO/IEC 2014 - All rights reserved


https://iecnorm.com/api/?name=641ae06c0d0baa852a4fd79196be5ece

ISO/IEC 11694-5:2014(E)

Contents Page
FFOT@WOIM ..........oooooooeeeeeee e85 58558 iv
IIMETOAUICTION.........oooooee et \%
1 SCOPI ...t 1
2 Normative references
3 Terms and definitions
4 General structure....... .3
4.1 Tags .o, 4
4.2 The TLV stream 7
4.3 Guidelines for assigning data elements to data items.......ccccocc 3 S 8
5 DiIFECEOTY STIUCTUTE ..o e
5.1 Directory sectors
6 Data structure ...
6.1 Normal layout......
6.2 Alternate layout

Biblipgraphy

© ISO/IEC 2014 - All rights reserved

iii


https://iecnorm.com/api/?name=641ae06c0d0baa852a4fd79196be5ece

ISO/IEC 11694-5:2014(E)

Foreword

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 international
organizations, governmental and non-governmental, in liaison with ISO and IEC, also take part in the
work. In the field of information technology, ISO and IEC have established a joint technical committee,

ISO/IECJTC 1.

The procedyres used to develop this document and those intended for its further maintenahg
described in|the ISO/IEC Directives, Part 1. In particular the different approval criteria needed fi
different tyges of ISO documents should be noted. This document was drafted in accordance wit
editorial rulgs 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 documentimay be the s
of patent rights. ISO and IEC shall not be held responsible for identifying any omall such patent r
Details of any patent rights identified during the development of the document will be in the Intrody
and/or on thie 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 dog
constitute an endorsement.

For an explhnation on the meaning of ISO specific terms ahd expressions related to confo
assessment, ps well as information about ISO’s adherence to the'WTO principles in the Technical Ba
to Trade (TBT) see the following URL: Foreword - Supplementary information
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The committee responsible for this document is ISO/FEC JTC1, Information technology, Subcommnpittee

SC 17, Cards find personal identification.

This second| edition cancels and replaces the first edition (ISO/IEC 11694-5:2006), which has
technically revised.

ISO/IEC 116P4 consists of the followingparts, under the general title Identification cards — O
memory cards — Linear recording method:

— Part 1: Bhysical characteristies

— Part 2: Dimensions and location of the accessible optical area
— Part 3: (ptical propérties and characteristics

— Part 4: ogical data structures

— Part 5: Qata format for information interchange for applications using ISO/1EC 11694-4

been

btical

— Part 6: Use of biometrics on an optical memory card

iv © ISO/IEC 2014 - All rights re
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Introduction

This part of ISO/IEC 11694 is one of a series of International Standards defining the pa

rameters for

optical memory cards and the use of such cards for the storage and interchange of digital data.

This part of ISO/IEC 11694 is specific to optical memory cards using the linear recording method.
Characteristics which apply to other specific recording methods shall be found in separate International

Standards.

This part of ISO/IEC 11694 defines a logical structure to facilitate the interchange of data written to

optical memory cards using the linear recording method.

All nimbers in this part of ISO/IEC 11694 are written in decimal notation unless otheriis

All multi-byte numbers in this part of ISO/IEC 11694 are placed in their respective:data st
written to the media in “little-endian” format. This format puts the least significant byte o
first, ffollowed by the more significant byte(s).

b specified.

ructures and
[ the number

All examples that show hexadecimal values corresponding to displayed characters uge the ASCII
chardcter set. Characters written to cards according to this specification can use any desired character

set, ap long as the character set is specified in the corresponding tag.decument.

© ISO/IEC 2014 - All rights reserved
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INTERNATIONAL STANDARD ISO/IEC 11694-5:2014(E)

Identification cards — Optical memory cards — Linear
recording method —

Part 5:

Data format for information interchange for applications
using ISO/IEC 11694-4.

1 S§cope

This [part of ISO/IEC 11694 defines the data format for optical memory cards necessary to allow
complatibility and interchange between systems using the linear recordingsmethod.

2 ormative references

The flollowing documents, in whole or in part, are normatively-referenced in this docunment and are
indispensable for its application. For dated references, only ‘the edition cited applies. For undated
refergnces, the latest edition of the referenced document (inicluding any amendments) applfies.

ISO/IEC 11694-4, Identification cards — Optical mempory cards — Linear recording methad — Part 4:
Logicpl data structures

3 erms and definitions

For the purposes of this document, the tefms and definitions given in ISO/IEC 11694-4 and the following
apply

31
application
computer application program which writes to or makes use of the data read from an optical memory
card

Note [ to entry: This also applies more generally to a system that makes use of the card or the wjy the card is
used.

3.2
datajelemént
set off data-bytes that is only useful in its entirety

EXAMPLE A person’s surname or a JPEG file containing a single image.

3.3
data file
a stream of bytes which is referenced by a single entry in the card’s directory

Note 1 to entry: A data file can contain either a single data item (associated with a single tag) or a TLV stream
having multiple data items.

3.4

data item

data element or well-defined set of data elements that is associated with a single tag, which defines its
meaning and layout

© ISO/IEC 2014 - All rights reserved 1
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3.5
data sector
sector (as de

3.6
directory

694-5:2014(E)

fined in ISO/IEC 11694-4) that contains all or part of a data file

structure used to keep track of the presence and location of data on a random access storage media

3.7

directory sector
sector on a random access media that contains directory information

3.8
layout
specific sequ

Note 1 to enty

EXAMPLE
different. One
for example.

3.9
little-endia
format for d

Note 1 to ent]
containsthel

EXAMPLE
asa 16-bit qu
least significg

3.10

logical track

sequence of

EXAMPLE
file shall be b
reading appli
Each of these
counted as lo
so if a file is
occupies trac
finds logical
reader shall i

the original fille.

ence of bytes required in the data item
y: This is in contrast to the meaning of the data item, which describes its use.

A card can contain two JPEG “files”. The layout of these items is the same, but'the meaning
can be a portrait of the card holder, and the other can be an image of the card holder’s finger

h format
efining the order of bytes in a multi-byte number

past significantbyte of the number, and the last byte contdins the most significant byte of the nu

If the decimal number 8765 (which is expressedyas 223D in hexadecimal notation) is writt
intity in little-endian format, the series of bytes containing the number is: 3D followed by 22.
nt byte (3D hex) is written out followed by.the most significant byte (22 hex).

bytes, the length of which is thé.data capacity of a track, which make up part of a file

A file can have a length that.exceeds the capacity of a single track on the card. In such a caj{
roken up into several pieces, each of which shall be written to a different track on the card
ration shall put the pieces of the file back together after it has read all the tracks containing t
‘pieces” is considered:a “logical track”, with the first piece containing the beginning of the file
bical track zero. /Maost of the time, the logical tracks will be written to succeeding physical t
yritten starting at’physical track 8 for 2 tracks, logical track 0 occupies track 8 and logical t
x 9. In some-cases, a given logical track can be written twice, so it can be that the reading appli
rack 0 atboth physical tracks 8 and 9 and finds logical track 1 at physical track 10. In this ca
bnore the-second copy of logical track 0 and paste the contents of tracks 8 and 10 together tg

an be
print,

ry: This format is sometimes referred to as “Intel” forniat. The first byte of a multi-byte nymber

mber.

bn out
So the

e, the
. The
1e file.
being
racks,
rack 1
ration
e, the
form

3.11

meaning

use to which the data item can be put

EXAMPLE

The data associated with a given tag can have the meaning that it is a colour photograph

head of the person to whom the card was issued.

3.12

physical track
track on the optical memory stripe that is referenced by a physical track address as defined in
ISO/IEC 11694-4

© ISO/IEC 2014 - All rights re
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3.13
public zone
part of the optical stripe on the card that is accessible to all optical card drives

Note 1 to entry: Optical memory cards can also contain a private zone that is accessible to only a specific set of
card drives operated by the card issuer.

3.14

tag

unique unsigned 16-bit number in the range 0 through 65535 (inclusive) that is used to identify a data
item stored on the card

Note ] to entry: A single set of tags applies to any and all data stored in the pubic zone of an opticallmemory card
that cpnforms to this part of ISO/IEC 11694.

3.15
tag document
document that completely describes both the meaning and the layout of one or;ihore data itenps associated
with p tag or a numerically contiguous group of tags

Note [ to entry: This document is created by the body which wishes to issue br update cards and is submitted
to the tag issuing body for publication. An organization that desires to create’or read and use the described data
item(§) shall be able to do so by reading the tag document and any references incorporated in the tdg document.

3.16
tag igsuing body
organization responsible for issuing tags to organizations\which wish to issue or update cardls complying
with this part of ISO/IEC 11694

Note ] to entry: The tag issuing body maintains a list ef‘tags to ensure that each tag corresponds toja unique type
of datp item and publishes tag documents which deseribe the meaning and layout of the data associqted with each
tag. It]is proposed that HID Global be the tag issuing body for ISO/IEC 11694-5.

3.17
tag, length, value (TLV) data stream
data ptorage structure that involves-placing multiple data items in serial fashion on a storfage medium
and Keeping track of these itemsithrough a tag

Note ] to entry: The tag identifies the meaning and layout of the data, followed by the length of the|data in bytes,
followed by the value, which.is the data itself. The last byte of the “value” part is then optionally followed by
another TLV structure within the stream. The stream is terminated by a “tag” of zero. Although such a data
streain is a serial entity, a random access technology can contain any number of such streams, and parts of a TLV
streain can be read independently if desired. Each TLV data stream is contained in a file that is rdferenced by a
singld entry in thelcard’s directory.

3.18
trac
physicallocation on an optical memory card that can contain one or more sectors

Note 1 to entry: This term is the same as the term “physical track” and is defined in ISO/IEC 11694-4.

3.19

unique stamp

unique 12-byte value that is created based on the time of writing and the unique serial number of the
optical memory card writing device

Note 1 to entry: This stamp is used to identify two separate sectors as containing parts of the same data file.

4 General structure

The purpose of this part of ISO/IEC 11694 is to allow for the interchange of data on optical cards by
specifying both the directory structure on the card and the method of identifying individual data

© ISO/IEC 2014 - All rights reserved 3
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elements that are written to the card. The directory provides a mapping between the identity of a data
element and that element’s location on the card. Tags are used to identify data elements both in their
meaning and in the layout of the referenced data.

This document defines the starting location of the directory on the card. It does not define the location
of the data. The entity that writes to the card selects the location of the data, writes the data to the card
using the format defined in this document, and then writes the directory to allow compliant applications
that subsequently access the card to read this data and/or to add more data to the card.

4.1 Tags
A tag is a unjque I6-bit number used to identily a ty pe of data item (Colour portrait, encoded fingeprint
template, firpt name, etc.). Although this document in general doesn’t define the meanings of indiyfidual
tags, it does|specify ranges of tags that will be assigned to items according to the meaning-ofithe|item.
The tags wil] be kept unique and universal by a single tag issuing body. The tag issuing body’shall|issue
groups of numerically adjacent tags to a party that wishes to issue or update cards. The party to whom the
tags are issupd is responsible for returning to the tag issuing body - a document deseribing the datg item
correspondihg to each issued tag. This document is called the ‘tag document’. It is\the responsibility of
the tag issuing body to publish these tag documents, thereby allowing other card writing organizgtions
to make use|of new tags as their individual meanings and data layouts are defined. A card shall not be
considered fully compliant with ISO/IEC 11694-5 unless there is a tag documeént published for each data
item written to the public zone of the card.

4.1.1 Defined tag ranges

This part of [SO/IEC 11694 defines a set of tag ranges in ordeér'to allow card readers to search forf data

items that afe relevant to a desired application. For example, an application may wish to display an

image of the card holder. There may be more than one‘*tag associated with the general idea of a|‘card
holder imagg¢’, either because the meanings are slightly<different or because the meanings are the $ame,
but the data|layout is different. In this case, the reader may look for tags within a specific rangg¢ that
meets with their criteria.

The defined ranges are as follows:

Tag Range General meaning’of data items

(decimal)

0 Reserved to mark the end of a TLV stream. Finding a tag value of zero tells the
readerto stop reading because the TLV stream has ended. Any further bytes injthe
stream are undefined.

1000 - 1000 ICAO standard MRZ (machine readable zone) data as defined in ISO/IEC 7501[1]

1001 - 1999 Demographic Information (Text)

2000 -2999 Encoded Face

3000 - 3999 Encoded Finger

4000 - 4999 Encoded Eye

5000 - 5999 Encoded Hand

6000 - 6999 Displayed Portrait

7000 - 7999 Displayed Single-Digit Fingerprint

8000 - 8999 Displayed Signature or Usual Mark

9000 - 9999 Data Features

10000 - 10999 Structure Features

11000 - 11999 Substance Features

12000 - 12999 Additional Personal Data Elements

4 © ISO/IEC 2014 - All rights reserved
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Tag Range General meaning of data items

(decimal)

13000 - 13999 Additional Document Data Elements

14000 - 14999 Discretionary Data Elements

15000 - 15999 Data Authentication Code

16000 - 16999 Person(s) to Notify Data Elements

17000 - 17999 Miscellaneous Data Elements

The rest of the ranges are not defined and can be used for future expansion.
4.1.2] The tag document

Each [tag has associated with it a single tag document that completely describes both the meaning and

the 12
with
the r¢
A tag
— 1

— 1

el

yout of the referenced data item. A single tag document may describe the‘data item
multiple tags as long as those tags are numerically consecutive and the'difference bet
bferenced tags is clearly defined in the document.

document shall contain the following minimum set of informatien:

he tag or range of tags defined by the document, in decimal‘notation

he title of the tag or tag range

he name and contact information of the requestingorganization

he date the document was submitted to the tag.issuing body

he date the document was accepted by thée’tag issuing body (if accepted)
he status of the tag document (submitted, accepted, etc.)

ny standards that apply to the layout of the data

complete description of thetmeaning and layout of the data to be associated with t
ange

F multiple tags are défined, a complete listing of the difference in meaning and layout

s associated
iveen each of

he tag or tag

from one tag

tp another
The fpllowing is anexample tag document:
Tag(s): 3010 -3019
Title: Government of Potsylvania fingerprint biometric version 1
Requestedby- tovernmentofPotsylvania; Passportdivision
123 Main Street
Potsylvania
Administrator: Joe Smith (jsmith@potsylvania.gov)
Phone: 99 123-456-7890
Date submitted: 2001.10.03
Date accepted: 2001.12.04
Status: Accepted. In use.

© ISO/IEC 2014 - All rights reserved
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Applicable Standards: ISO/IEC 19785, Information technology — Common Biometric Exchange
Framework Format[2]

Description:

This data item contains a CBEFF compliant file containing a fingerprint biometric template created by
the Fingerld corporation FP-101 fingerprint biometric identifier system version 4.5 or later compatible.
The following required and optional CBEFF fields are included in this file:

Field Value Description
Format owner C12B (hex) Finger ID corporation
Format type 0003 (hex) FP-101 and compatibles
SBH Security|Options 30 (hex) Privacy and Integrity
Integrity 02 (hex) Signed
Biometric Type 08 (hex) Fingerprint
Biometric Fepture 001fffhh (binary) Finger as defined in €BEFF (f = finger,
h = hand)
Format docunent CBEFF.C12B.0003 Document fully describing the BDB fofmat

The SBH Secprity Options value will never change, but the reader of passports must be prepared for the
Integrity opfion to switch from 0x02 (signed) to 0x01 (MACed), which'isplanned for the future. Th¢ BDB
of this file cqntains the following fields:

Offset (bytes Length (bytes) Example Meaning

0 10 “2001.12.01” Date the fingerprint template was crepted

10 8 “12345678” ID number of biometric device

18 500 - Standard Finger ID template version 4.5 or
greater

The tag set applies as follows:

Tag Finger

3010 Right hand thumb

3011 Left hand thumb

3012 Right hand index finger
3013 Left hand index finger
3014 Right hand middle finger
3015 Left hand middle finger
3016 RightHand ring finger
3017 Left hand ring finger
3018 Right hand little finger
3019 Left hand little finger

In addition to the particular finger being encoded into the tag to allow the reader to determine the
finger from reading only the directory, the reader can determine the finger from the optional ‘Biometric
Feature’ field of the CBEFF file.

In the above example, the card issuer had a choice to encode the finger within the data item or to use
different tags. It was decided to request one tag for each finger so that receiving states could determine
more quickly from the directory which fingers were present on the media without having to first read
the data.

6 © ISO/IEC 2014 - All rights reserved
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4.2 The TLV stream

When multiple data items are written together in serial fashion and accessed by a single directory entry,
the data items shall be written as a TLV stream. A TLV stream consists of a tag (T) corresponding to a
data item, followed by a length (L) that records the size of the data item in bytes, followed by the data
item itself (V). Each set of TLV bytes is followed by another, until all desired items have been written.
When all items have been written, a tag (T) of zero is written. Any unused bytes in the area referenced
by the directory entry or in the remainder of the last sector of the stream shall be set to all zeroes by the
writer and shall be ignored by any compliant reader.

The structure of a TLV entry is:

Offsel Length |Example Example bytes |Field Meaning

(bytgs) |(bytes) |(decimal) |(hex)

0 2 1005 ED 03 T Tag representing the datadtem to follow, e.g.
First name

4 3 03000000 L Length of the data jtenrin bytes

6 Var “Joe” 4A 6F 65 \ The data item itself. Its length is the number in
the L field.

In somne cases, it is desired to specify that a given item is present/oy*known, but contains a|NULL value.

For example, if most documents of a given type contain both a“first name and a last name for the card

holdd
this f
inclu

I, but a specific card holder does not have a first name it may be desired to deliber
act instead of just leaving the first name out. In theSe cases, the corresponding TLV
led that has a length of zero. In these cases the ‘L'{ield (zero) shall be immediately fol

htely specify
entry can be
owed by the

‘T’ figld of the next element.

Herelis an example of a TLV stream containing a few text items:

Item Name Tag Value on this card

Surngme 12345 (3039 hex) PUBLIC

First[Name 12346 (303A hex) < None >

Phone Number 12347 (303B hex) 123-456-7890

The ifems do not have to be written to the stream in order of increasing tag number, although in this

case they are. Here is the tesulting stream in hexadecimal notation:

39 3p 06 00 00 00 (5055 42 4C 49 43 3A 30 00 00 00 00 3B 30 OC 00 00 00 31 32 33 D 34 35 36
T L \% T L T L \%

2D 3 38 39530 00 00

T

The stream starts with the number 3039 (hex) in little-endian format (least significant byte first),
followed by the number 6, followed by the 6 bytes “PUBLIC”. Immediately after the ‘C’ in public, we have
the next tag 3034, followed by the data length of 0 bytes. Since the length is zero, there is no ‘V’ part
and the next byte after the length of zero is the tag of the next element 303B, followed by its length of
12 bytes, followed by “123-456-7890”. The next two bytes should be the tag of the next element in the
stream. This tag is set to zero because item 303B was the last item in the stream, and the zero tag marks
the end of the stream.

© ISO/IEC 2014 - All rights reserved
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4.3 Guidelines for assigning data elements to data items

Because this part of [ISO/IEC 11694 allows different data elements to be placed within a single data item,
or split up into different data items, a card issuer must decide how to break up their data into items. Here

are a few gu

If two d

idelines:

ata elements are useless without each other, they shall be in the same data item

the required elements.

If a data element is optional, it shall be in its own data item, unless it will always fit in a sector with

If several data elements are always written and read together, they shall be in the same data item

— If severdl data elements are small enough to fit in a single sector together, they shall be inith€[same
data itemn.
— Ifa datalelement will be updated independently of other data elements, that element-shall not{be in
the same data item.
5 Directory structure
This part of|]ISO/IEC 11694 only specifies the starting location for the directory. The location ¢f the
remainder of the directory and of the data is determined by the applieation that writes the card| This
location information is recorded within the directory.
Track Use Required / |Track Format
Optional
First directofy track Required 6 1112 byte
Second direcfory track Optional 7 Any
Redundant c¢py of first directory track Optional n-7 1112 byte
Redundant copy of second directory track |Optionatl n-8 Any
Because the|total number of tracks on_a card may vary, the track addresses for optional redupdant
copies are ejpressed in parametric form;The meaning of 'n’ is described in ISO/IEC 11694-4.
5.1 Directory sectors
Directory sefctors always startwith a sector signature. This identifies it as a directory sector of 4 card
that complies with this paxt.of the standard.
There are two typescof'directory sector. Type A sectors usually describe files that contain only a gingle
dataitem. Tyjpe B sectors describe files that contain multiple dataitemsina TLV stream. A given direlctory
sector shall ¢ontain either Type A or Type B directory entries, but not both types. If a directory consists
of more thar] one€ sector, some sectors may contain Type A entries while others contain Type B enqi‘ies.

Directory se

ctors always start with the following header:

Offset Length |Example Meaning

(bytes) |(bytes)

0 5 AB 4D 52 54 44 (hex) Sector signature for directory sector

5 1 5E (hex) Directory sector type (5F for Type A, 5E for Type B)
6 3 7 Track address of next logical directory sector

9 1 4 Sector type of next logical directory sector

Along with the signature and directory sector type, this header contains the location of the next directory
sector on the card. Only the track address and sector type are required because directory sectors
always start with the first sector on the track and use all of the sectors on that track for continuing

8
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the directory. If a reader finds a directory sector that contains the same physical track address as the
directory sector just read, it shall find the next directory sector in the next physical sector of the same
track. The last sector on the track shall contain the track number of another track where the directory
continues. At some point, the system issuing or updating the card will have written all of its directory
sectors. If the last sector written as part of this update is the last sector on the current directory track,
the issuer shall write into that sector’s header - the track address of a free track where it is suggested
that the directory continue when the card is later updated again.

The directory sector header shall be followed by one or more directory entries of the type specified by
the ‘Directory sector type’ field described in the above header.

5.1.1] Type A directory entries

A Type A directory entry is written to describe a file that contains a single data item.Each [[ype A entry
has the following format:

Offsel Length Example |Meaning
(bytds) |(bytes)

0 2 12345 Tag representing a data item on the medid

2 3 200 Track address of first track of file containing data associated with this tag

5 1 4 Sector type of file containing data-associated with this tag

6 2 1 Number of data items in the file.containing this data item. Usually this is 1. It

may be greater than 1 if the described data file contains a TLV stream.

Typidally, when using Type A entries, the number of tagged items in the described file is 1] In this case,
the described file shall contain only the described data item without the ‘T’ and ‘L’ fields of g TLV stream.

Althqugh Type B entries are generally better forithis purpose, the issuer may use multiple Type A entries
to depcribe multiple data items in the same TLV stream. In this case, the ‘number of tagged items’ field
abov¢ will be greater than 1, and the cardissuer shall write a Type A directory entry fof each tag in
the dpscribed TLV stream. These entries'shall be identical to one another except for the tag. The ‘track
addr¢ss’ field in the Type A entry shall always refer to the starting track of the file contaiping the TLV
regardless of the physical track on which the referenced data item might actually be written.
In other words, if a given data.tem is in a TLV stream that starts on track T and this stream is several
long and the item is actmally written to track T + 2, the ‘track address’ field of the Type A entry
contdining this data item’s tag shall still have the value T, not T + 2. Although there wil] be multiple
direcfory entries describing the same file, the reader shall read the TLV stream once and parse it to
retrigve the individyaldata items.

If thefe are multiple data files to be described by this directory sector, the above directorylentries shall
be followed by more Type A entries, until all files have been described.

When thé card writing application has written all its data, it knows which tracks it used and which track
is the first available for subsequent applications to write. If updates are to be allowed, it shall point the
next application to the I1rst remaining iree track by ending 1ts list of the above structures with a final
entry containing a tag of zero and containing the track address of the first free track on the media. All
other fields of the structure shall be set to zero, so the last Type A entry will have the form:

Offset Length |Example |Meaning

(bytes) |(bytes)

0 2 0 Zero tag that terminates the directory sector

2 3 210 Track address of first free track available for updates
5 1 0 Always zero

6 2 0 Always zero

Whether or not a ‘first free track’ is specified, the reader application shall also use this ‘zero tag’ entry as
a signal that no more files are described by the current directory sector. Any unused part of a directory
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sector shall be filled with zeroes by the writer. The reader shall ignore any data after the ‘first free track’
field.

5.1.2 Type B directory entries

A Type B directory entry is written to describe a file that contains multiple data items or that is written
redundantly to multiple locations on the card. With the exception of the terminating entry (described
below), each Type B entry starts with the following header:

Offset  |Length Example |Abbreviation |Meaning

(bytes) |(bytes)

0 1 4 T Sector type of track containing this file (see Table B.3\off
ISO/IEC 11694-4)

1 1 2 R Number of tag ranges in this file

2 1 3 C Number of copies of this file on the card

3 1 2 0 Number of offset entries for this file

The field abbreviated ‘R’ specifies the number of sets of numerically contiguous tags in the described
TLV stream,|and shall be greater than zero, except in the case of the terminating entry, which will be
described later. In all other cases, the above header shall be immediately/followed by quantity ‘R’ dopies
of the followfing structure:

Offset  |Lepgth Example |Abbreviation |Meaning
(bytes) |(bytes)

0 2 1234 S Starting tag-of this range of tags contained in the TLV
stream
2 1 10 N Numbef/of tags in this range

This set of syb-entries comprises a complete directory of all the tags that are contained in the described
file. The ‘S’ fleld is the tag value of the first tagit¥a contiguous range of tags, all of which correspdnd to
TLV entries within the file. The ‘N’ field specifies the number of tags in that range.

The ‘O’ field |n the header may be zero.or greater. It specifies the number of sets of tracks which contain
the specified file, but which are not ifi standard ‘data sectors’ as described in a later section. This alllows
a file to shate sectors with other data structures on the card if the writer wishes. The tag rangg sub-
entries described above shall be-followed by quantity ‘O’ copies of the following structure:

Offset  |Lenpgth Example~ |Abbreviation |Meaning
(bytes) |(bytes)

0 2 320 F Byte offset of TLV stream on the corresponding track (!
means first byte)

=

The first quantity ‘O’ sets of tracks of the total quantity ‘C’ sets of tracks described below shall he the
sets of tracks on which the TLV stream starts at byte offset ‘F’. Immediately following the list of ‘O’
offsets (if any), shall be the list of starting tracks for each redundant copy of the data. This list consists
of quantity ‘C’ copies of the following:

Offset  |Length Example |Abbreviation |Meaning
(bytes) |(bytes)

0 2 5 I Physical track address of the first track of this file

Depending on the length of the file, the file may reside on one or more tracks. If this is the case, the
remainder of the file shall be written to subsequent tracks with consecutive physical track addresses.
For example, if the file starts at track ‘n’, it shall continue on tracks n+1, n+2, etc.

If there are more files to be described, the directory entry for the next file shall start immediately after
the quantity ‘C’ starting track entries.
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A value of zero in the ‘R’ field signals the end of the directory sector. In the R = 0 case, the next two bytes
(that otherwise would be C and O) shall contain the physical track address of the first available track on
the card available for future updates. This is a 16-bit number in ‘little-endian’ format. The header of the
terminating entry (which has no body) has the following structure:

Offset Length Example |[Abbreviation |Meaning

(bytes) |(bytes)

0 1 T Always zero

1 1 Always zero (marks this as the last entry)

2 2 25 F Physical track address of first track of card available for
updates

If the|card issuer expects the card to be updated and has a suggested ‘first free track’j\the ‘¥’ field above

shall pe a non-zero physical track address that suggests where the updating application can

its dqta. Otherwise F will be zero.

Here|s an example of a Type B directory. In this case the card issuer wants to.puta TLV streal
elemg¢nts with tags 1 through 10 and tags 15 through 20 (inclusive) into standard data sect
100 gnd 200, and in addition wants to put a ‘quick access’ copy at the end of the directory
which is on track 6. We will put it at offset 556 in the sector which leaves the first half of t
sectofr for the directory. The issuer also wants to put a simple oné item file containing tag 2

start putting

n containing
brs on tracks
sector itself,
he 1112 byte
1 in the area

starting at track 201. This is what the directory track will centain for our example. All yalues are in

decimal except ‘content’ which are all in hexadecimal.

Offsel Length Content (hex) Entry: Meaning

(bytgs) |(bytes) Abbrev

0 6 AB 4D 52 54 44 5E Header Sector signature for type B directory sgctor

6 3 07 0000 Header Track address of next directory sector

9 1 04 Header Sector type of next directory sector

10 1 04 1:T Using the 1112 byte sector type for dath

11 1 02 1:R=2 Data elements are in two tag ranges

12 1 03 1:C=3 Two copies in standard sectors plus ong¢ on this
track

13 1 01 1:0=1 First copy is at a specified byte offset

14 2 0100 1:R1 First tag range starts at Tag =1

16 1 0A 1:R1 First tag range is 1 through 10 = 10 tagg in the range

17 2 0F 00 1: R2 Second tag range starts at Tag = 15

19 1 06 1: R2 Second tag range is 15 through 20 = 6 tags in the
range

20 2 2C02 1: 01 First copy is at offset 022Ch = 556 on specified track

22 2 0600 1: C1 First copy is on track 6, which is the directory track

24 2 6400 1: C2 Second copy is on track 64h = 100

26 2 €800 1: C3 Third copy is on track C8h = 200

28 1 04 2:T Using the 1112 byte sector type for data

29 1 01 2:R=1 Data elements are in a single tag range

30 2 01 2:C=1 Only one copy is written

32 1 00 2:0=0 No copies at a specified byte offset

33 2 1500 2:R1 First (and only) tag range starts at Tag = 21

35 1 01 2:R1 First tag range is 21 through 21 = 1 tag in the range

36 2 €900 2:C1 First (and only) copy starts at track 00C9h = 201
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