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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-gov
technology, |

International
The main ta
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an Internation

Attention is d
rights. ISO ar
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Subcommitte

ISO/IEC 1164
cards — Lin€

Part 1: P
Part 2: D
Part 3: G
Part 4: L
Part 5: D

Part 6: U

brnmental, in liaison with 1ISO and IEC, also take part in the work. In the field of inforn
50 and IEC have established a joint technical committee, ISO/IEC JTC 1.

Standards are drafted in accordance with the rules given in the ISO/IEC Directives;-Part 2.
5k of the joint technical committee is to prepare International Standards..Draft Interns
opted by the joint technical committee are circulated to national bodies forwoting. Publicat

al Standard requires approval by at least 75 % of the national bodies gasting a vote.

rawn to the possibility that some of the elements of this document'may be the subject of
d IEC shall not be held responsible for identifying any or all sueh-patent rights.

4-5 was prepared by Joint Technical Committee ISOMNEC JTC 1, Information techn
b SC 17, Cards and personal indentification.

4 consists of the following parts, under the general title /dentification cards — Optical m
ar recording method:

hysical characteristics

imensions and location of the accessible optical area

ptical properties and characteristics

bgical data structures

ata format for information interchange for applications using ISO/IEC 11694-4, Annex B

se of biometries on an optical memory card
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Introduction

This part of ISO/IEC 11694 is one of a series of standards specifying the parameters 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.

Chara

This

memary cards using the linear recording method.

All nu

mbers in this part of ISO/IEC 11694 are written in decimal notation unless otherwise specifi

Allm

Iti-byte numbers in this part of ISO/IEC 11694 are placed in their respegctive data structurg
to thel media in ‘little-endian’ format. This format puts the least significant byte of the number firs

the mjore significant byte(s).

All e
set. C
the cH

mples that show hexadecimal values corresponding to displayed characters use the AS
haracters written to cards according to this specification can\use any desired character s¢t, as long as

aracter set is specified in the corresponding tag document;

cteristics which apply to other specific recording methods are found in separate standards documents.
part of ISO/IEC 11694 defines a logical structure to facilitate the interchange of data wri]ten to optical

Bd.

s and written
t, followed by

Cll character
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INTERNATIONAL STANDARD ISO/IEC 11694-5:2006(E)

Identification cards — Optical memory cards

Part 5:
Data format for information interchange for applications using
ISO/IEC 11694-4, Annex B

1

[ds)

ycope

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

2 Normative references
The following referenced documents are indispensable for, the application of this documenpt. For dated
refergnces, only the edition cited applies. For undated{teferences, the latest edition of the referenced
document (including any amendments) applies.

ISO/IEC 11694-4, Identification cards — Optical memory cards — Linear recording method — Rart 4: Logical
data §tructures

ISO/IEC 19785 (all parts), Information technéfegy — Common Biometric Exchange Formats Frarhework

ISO/IEC 7501 (all parts), Identification.€ards — Machine readable travel documents

3 Terms and definitions
For tHe purposes of this({document, the terms and definitions given in ISO/IEC 11694-4 and the fgllowing apply.

31
appli¢ation
compter application program which writes to or makes use of the data read from an optical memory card

NOTE| Also applies more generally to a system that makes use of the card or the way the card is used

3.2
data element
set of data bytes that is only useful in its entirety

EXAMPLES A person's surname or a JPEG file containing a single image.

33
data file
stream of bytes which is referenced by a single entry in the card's directory

NOTE A data file may contain either a single data item (associated with a single tag) or a TLV stream having multiple
data items.

© ISO/IEC 2006 — All rights reserved 1


https://iecnorm.com/api/?name=4e248017d6b21af87663659c28a22ce3

ISO/IEC 11694-5:2006(E)

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

3.5
data sector

layout

sector (as defined in ISO/IEC 11694-4) that contains all or part of a data file

3.6
directory
structure use

3.7
directory se(
sector on a rg

3.8
layout
specific sequ

NOTE Th

EXAMPLE
different. One
example.

3.9
little-endian

dto kppp track of the presence and lacation of data on a random access anrqu media

ttor
ndom access media that contains directory information

bnce of bytes required in the data item

s is in contrast to the meaning of the data item, which describes its use:-

may be a portrait of the card holder, and the other may be an(image of the card holder's fingerpn

Format

format for deflining the order of bytes in a multi-byte number in which the first byte contains the least sign

byte of the nu

NOTE Th
EXAMPLE

16-bit quantity|
significant bytg

3.10
logical track
sequence of

EXAMPLE

must be brokg
application will
“pieces” is cor]
track zero. Mo

mber and the last byte contains the most significant byte of the number
s format is sometimes referred to as “Intel”’format.

If the decimal number 8765 (which’/is expressed as 223D in hexadecimal notation) is written oy
in little-endian format, the series-of bytes containing the number is 3D followed by 22. So thg
(3D hex) is written out, followed by the most significant byte (22 hex).

pytes, the lengthrof*which is the data capacity of a track, which make up part of a file

A file may have a length that exceeds the capacity of a single track on the card. In such a case,
n up intg"several pieces, each of which must be written to a different track on the card. The
put the-pieces of the file back together after it has read all the tracks containing the file. Each of

A card may contain two JPEG “files”. The layout of these items“\i§"the same, but the meaning npay be

nt, for

ficant

t as a
least

he file
pading
these

sidefed ‘a “logical track”, with the first piece containing the beginning of the file being counted as
5t.0f the time, the Ioglcal tracks will be written to succeedlng phyS|caI tracks SO |f a flle is wrltten sta

physical track

ogical
ing at

logical track may be wrltten twice, so it may be that the reading application finds logical track O at both phyS|caI tracks 8
and 9 and finds logical track 1 at physical track 10. In this case, the reader must ignore the second copy of logical track 0
and paste the contents of tracks 8 and 10 together to form the original file.

3.1
meaning

use to which the data item may be put

EXAMPLE

The data associated with a given tag may have the meaning that it is a color photograph of the h

the person to whom the card was issued.

ead of

© ISO/IEC 2006 — All rights reserved


https://iecnorm.com/api/?name=4e248017d6b21af87663659c28a22ce3

3.12

ISO/IEC 11694-5:2006(E)

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

3.13

public zone

part of the optical stripe on the card that is accessible to all optical card drives

NOTE Optical memory cards may 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 65 535 (inclusive) that is used to)identify a data item
stored on the card

NOTE| A single set of tags applies to any and all data stored in the pubic zone of;an optical memory card that
conforms to this part of ISO/IEC 11694.

3.15

tag dpcument

document that completely describes both the meaning and the layout of one or more data items associated
with g tag or a numerically contiguous group of tags

NOTE] This document is created by the body which wishes 4o issue or update cards and is submifted to the tag
issuing body for publication. An organization that desires to credte)or read and use the described data item(s) should be
able tg do so by reading the tag document and any references incorporated in the tag document.

3.16

tag igsuing body

organ
this p
NOTE|
and p
that L

3.17

ization responsible for issuing tags to organizations which wish to issue or update cards ¢
art of ISO/IEC 11694

blishes tag documents which describe the meaning and layout of the data associated with each tag
serCard Corporation be the tag(ssuing body for ISO/IEC 11694-5.

tag, length, value (TLV) data stream

data
keepi
the le
then
zero

NOTE|

storage structure_that involves placing multiple data items in serial fashion on a storage
ng track of these_items through a tag, which identifies the meaning and layout of the data
hgth of the data:in bytes, followed by the value, which is the data itself. The last byte of the
pptionally_fefltowed by another TLV structure within the stream. The stream is terminated

Although such a data stream is a serial entity, a random access technology can contain any r

strean|

bmplying with

The tag issuing body maintains ayist of tags to ensure that each tag corresponds to a unique type of data item,

It is proposed

medium and
, followed by
‘value” part is
by a “tag” of

umber of such

sxand parts of a TLV stream can be read independently if desired. Each TLV data stream is contain

ed in a file that

is refe

3.18
track

renced by a single entry in the card's directory.

physical location on an optical memory card that can contain one or more sectors

NOTE

3.19

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

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

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

© ISO/IEC 2006 — All rights reserved
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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 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 part of ISO/IEC 11694 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 th|s part of ISO/IEC 11694 and then writes the dlrectory to aIIow compliant
applications tp :

A tag is a unique 16-bit number used to identify a type of data item (color portrait, encoded fingérprint
template, first name, etc.). Although this part of ISO/IEC 11694 in general doesn't defihe) the meanings of
individual tags, it does specify ranges of tags that will be assigned to items accordingrto-the meaning pf the
item. The tagp will be kept unique and universal by a single tag issuing body. The tag issuing body shalllissue
groups of numerically adjacent tags to a party that wishes to issue or update cards. The party to whom the
tags are issded is responsible for returning to the tag issuing body a documént describing the datg item
corresponding to each issued tag. This document is called the ‘tag document.. It'is the responsibility of the tag
issuing body fo publish these tag documents, thereby allowing other card writing organizations to make yse of
new tags as|their individual meanings and data layouts are defined.-A card shall not be considered fully
compliant with this part of ISO/IEC 11694 unless there is a tag docurnent published for each data item Written
to the public zone of the card.

4.1.1 Definpd tag ranges

This part of IBO/IEC 11694 defines a set of tag ranges«in“order to allow card readers to search for datalitems
that are relejyant to a desired application. For example, an application may wish to display an image pf the
card holder. There may be more than one tag associated with the general idea of a ‘card holder image', either
because the [meanings are slightly different or because the meanings are the same, but the data layout is
different. In this case, the reader may look for{ags within a specific range that meets with their criteria.

4 © ISO/IEC 2006 — All rights reserved
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The defined ranges are as follows:

ISO/IEC 11694-5:2006(E)

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 reader to
stop reading because the TLV stream has ended. Any further bytes in the stream are
undefined.

1000 — 1000 ICAO standard MRZ (machine readable zone) data as defined in ISO/IEC 7501

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

13000 — 13999 Additional Document Data Elements

14000 — 14999 Discretionary Data Elements

15000 — 15999 Data Authentication Gode

16000 — 16999 Person(s) to Natify*Data Elements

17000 — 17999 Miscellaneeus Data Elements

The rest of the ranges-are/not defined and can be used for future expansion.

4.1.2| The tag document

layoui of the referenced data item. A single tag document may describe the data items associated with

multiglé\tags as long as those tags are numerically consecutive and the difference betwee

Each [tag has~associated with it a single tag document that completely describes both the me}ning and the

each of the

referenced tags is clearly defined in the document.

A tag document shall contain the following minimum set of information:
e The tag or range of tags defined by the document, in decimal notation
e The title of the tag or tag range
e The name and contact information of the requesting organization

e The date the document was submitted to the tag issuing body

e The date the document was accepted by the tag issuing body (if accepted)

© ISO/IEC 2006 — All rights reserved
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e The status of the tag document (submitted, accepted, etc.)

e Any standards that apply to the layout of the data

e A complete description of the meaning and layout of the data to be associated with the tag or tag
range

e If multiple tags are defined, a complete listing of the difference in meaning and layout from one tag to
another

The following is an example tag document:

Tag(s):

Title:

Requested by:

Date submitted:

Date accepte
Status:

Applicable St
Framework

Description:
This data ite

following requ

d:

bndards:

3010 - 3019

Government of Potsylvania fingerprint biometric version 1

Government of Potsylvania, Passport division

123 Main Street

Potsylvania

Administrator: Joe Smith (jsmith@potsylvania.gov)
Phone: 99 123-456-7890

2001.10.03
2001.12.04

Accepted. In use.

ISO/IEC 19785, Information techhology — Common Biometric Exchange Fd

m contains a CBEFF compliant file containing a fingerprint biometric template created &
Fingerld corporation FP-101 fingerprint\biometric identifier system version 4.5 or later compatible
ired and optional CBEFF\fields are included in this file:

rmats

y the
The

Field Value Description
Format owngr 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 Feature

001fffhh (binary)

Finger as defined in CBEFF (f = finger, h = hand)

Format docu

ment

CBEFF.C12B.0003

Document fully describing the BDB format

© ISO/IEC 2006 — All rights reserved
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The SBH Security Options value will never change, but the reader of passports must be prepared for the
Integrity option to switch from 0x02 (signed) to 0x01 (MACed), which is planned for the future. The BDB of this
file contains the following fields:

Offset | Length Example Meaning
(bytes) | (bytes)
0 10 “2001.12.01” | Date the fingerprint template was created
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 Right hand ring finger
3017 Left hand ring finger
3018 Right hand little finger
3019 Left hand little finger

In adxition to the particular finger being-encoded into the tag to allow the reader to determine the finger from

readi

the CBEFF file.

g only the directory, the reader can determine the finger from the optional “Biometric Fepture” field of

In thelabove example, the.card issuer had a choice to encode the finger within the data item or tq use different
tags. |t was decided to request one tag for each finger so that receiving states could determinel more quickly

from fhe directory which/fingers were present on the media without having to first read the data.

4.2 |The TLV-Stream

When multiple data items are written together in serial fashion and accessed by a single directpry entry, the
data ifems’shall be written as a TLV stream. A TLV stream consists of a tag (T) corresponding tp a data item,

followed by a lengih (L) that records the size of the data item In byies, followed by the data riem 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.

© ISO/IEC 2006 — All rights reserved
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The structure

of a TLV entry is:

Offset | Length | Example |Example bytes| Field Meaning
(bytes) | (bytes) | (decimal) (hex)
0 2 1005 ED 03 T Tag representing the data item to follow, e.g.
First name
2 4 3 03 0000 00 L Length of the data item in bytes
6 Var “Joe” 4A 6F 65 \% The data item itself. Its length is the number in
the L field.

In some casq
example, if m
a specific car

just leaving the first name out. In these cases, the corresponding TLV entry can be included that has a

of zero. In the

Here is an ex

s, it is desired to specify that a given item is present or known, but contains a NULL-valu
ost documents of a given type contain both a first name and a last name for the card hold
d holder does not have a first name - it may be desired to deliberately specify this-fact inst
se cases the “L” field (zero) shall be immediately followed by the “T” field of the next eleme

ample of a TLV stream containing a few text items:

b. For
r, but
ad of
ength
nt.

Item Name Tag Value on this card
Surname 12345 (3039 hex) [PUBLIC
First Name 12346 (303A hex) [<None>
Phone Number 12347 (303B hex) |123-456<7890

The items do
are. Here is t

39 30 06 00 (

T L

39300000
T

The stream 9
the number 6
303A, followdq
after the leng
“123-456-789
because item

not have to be written to the stream in order©f increasing tag number, although in this cas
ne resulting stream in hexadecimal notation:

0 00 50 5542 4C 49 43 3A 30 00 0000 00 3B 30 0C 00 00 00 31 32 33 2D 34 35 36 2D 3]
\Y T k T L \Y

tarts with the number 3039 (hex) in little-endian format (least significant byte first), follow
, followed by the 6 bytes “PUBLIC”. Immediately after the “C” in public, we have the ne

th of zerofis-the tag of the next element 303B, followed by its length of 12 bytes, follow
0”. The.next two bytes should be the tag of the next element in the stream. This tag is set t
303B was the last item in the stream, and the zero tag marks the end of the stream.

b they

[ 38

ed by
Xt tag

d by the data\length of O bytes. Since the length is zero, there is no “V” part and the next byte

ed by
h Zero

4.3 Guide

et amrinard , | tatai

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 guidelines:

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

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 the

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

© ISO/IEC 2006 — All rights reserved


https://iecnorm.com/api/?name=4e248017d6b21af87663659c28a22ce3

ISO/IEC 11694-5:2006(E)

If several data elements are small enough to fit in a single sector together, they shall be in the same

data item.

If a data element will be updated independently of other data elements, that element s
the same data item.

5 Directory structure

hall not be in

This part of ISO/IEC 11694 only specifies the starting location for the directory. The location of the remainder
of the directory and of the data is determined by the application that writes the card. This location information

is rec
in An

nex A of that document and one of which is described in Annex B. The track numb

brded within the directory. TISO/IET TT694-4 describes two recording methods, one of which is described

ering system

descr|bed herein applies to Annex B:
Track Use Required/ Track Format
Optional
First directory track Required 6 1112 byte
Secand directory track Optional 7 Any
Redyndant copy of first directory track Optional n-7 1112 byte
Redyndant copy of second directory track |Optional n-=8 Any

Becalise the total number of tracks on a card may vary, the.track addresses for optional redundg

nt copies are

exprepsed in parametric form. The meaning of “n” is described in Annex B of ISO/IEC 11694-4:2001.
5.1 |Directory sectors
Direcfory sectors always start with a sectog signature. This identifies it as a directory sector ¢f a card that
complies with this part of ISO/IEC 11694.
Therq are two types of directory sector. Type A sectors usually describe files that contain only|a single data
item. [Type B sectors describe files-that contain multiple data items in a TLV stream. A given difectory sector
shall gontain either Type A or Type B directory entries, but not both types. If a directory consists| of more than
one skctor, some sectors may-contain Type A entries while others contain Type B entries.
Direclory sectors always-start with the following header:

Offlret Length Example Meaning

(bytes) | (bytes)

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

5 1 SE{hex) Directory-sectortype{5Ffor Type-A-S5EforType 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 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
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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 Type A entry has
the following format:

Offset | Uength | Example Meaning

(bytes) | (bytes)

0 2 12345 Tag representing a data item on the media

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

5 1 4 Sector type of file containing data associated with this-tag (see Tablg¢ B.3
of ISO/IEC 11694-4:2001)

6 2 1 Number of data items in the file containing this data item. Usually thigis 1.
It may be greater than 1 if the described data file contains a TLV stregm.

Typically, when using Type A entries, the number of tagged items in the“*described file is 1. In this casg, the

described file

Although Typ
describe mul
will be greatg
TLV stream.

Type A entry
physical trach
isina  TLV st
to track T + 2
value T, not

read the TLV

If there are n
followed by n

When the ca
first availablg
application to
a tag of zerq
structure sha

shall contain only the described data item without the “I” and “L” fields of a TLV stream.

iple data items in the same TLV stream. In this'case, the ‘number of tagged items' field

r than 1, and the card issuer shall write a Type A directory entry for each tag in the des
hese entries shall be identical to one anether except for the tag. The “track address” field
shall always refer to the starting track«of the file containing the TLV stream regardless

on which the referenced data item miight actually be written. In other words, if a given dat
ream that starts on track T and this stream is several tracks long and the item is actually V
, the “track address” field of thé&<Fype A entry containing this data item's tag shall still ha
[ + 2. Although there will be multiple directory entries describing the same file, the reade
stream once and parse ittorétrieve the individual data items.

hultiple data files to.be described by this directory sector, the above directory entries sh
ore Type A entries, until all files have been described.

d writing application has written all its data, it knows which tracks it used and which track
for subsequent applications to write. If updates are to be allowed, it shall point the
the first remaining free track by ending its list of the above structures with a final entry cont
and-containing the track address of the first free track on the media. All other fields

| berset to zero, so the last Type A entry will have the form:

e B entries are generally better for this purpose,the issuer may use multiple Type A entilies to

hbove
cribed
in the
Df the
b item
britten
e the
shall

all be

is the

next
hining
bf the

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
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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 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

T

Sector type of track containing this fileC(see
ISO/IEC 11694-4:2001)

Table B.3 of

Number of tag ranges in this file

(@)

Number of copies of this filejofthe card

Number of offset entries-for this file

The f

later.

eld abbreviated “R” specifies the number of sets of numerically contiguous tags in the d
stream, and shall be greater than zero, except in the case of the terminating entry, which will
n all other cases, the above header shall be immediately followed by quantity “R” copies o
structpre:

pscribed TLV
be described
the following

Off

set

(bytes)

Length
(bytes)

Example

Abbreviation

Meaning

0

2

1234

S

Starting tag of this range of tags contained
stream

in the TLV

10

Number of tags in this range

This

The “
entrie

The *

speci

share
above

et of sub-entries comprises*a complete directory of all the tags that are contained in the ¢
S” field is the tag value of the first tag in a contiguous range of tags, all of which corres
5 within the file. The<*N® field specifies the number of tags in that range.

D” field in the header may be zero or greater. It specifies the number of sets of tracks whid
ied file, but-which are not in standard “data sectors” as described in a later section. This 3
sectors with other data structures on the card if the writer wishes. The tag range sub-entr
shall befollowed by quantity “O” copies of the following structure:

escribed file.
pond to TLV

h contain the
llows a file to
es described

Offset

Length

Example

Abbreviation

Meaning

(bytes)

(bytes)

0

2

320

Byte offset of TLV stream on the corresponding track

(0 means first byte)

© ISO/IEC 2006 — All rights reserved
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The first quantity “O” sets of tracks of the total quantity “C” sets of tracks described below shall be 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 o e-on-on acks—thiststhecase inder

of the file shg

file starts at tgack

If there are T
quantity “C” ¢

A value of z¢
(that otherwis
card availab
terminating e

Il be written to subsequent tracks with consecutive physical track address

“n”, it shall continue on tracks n+1, n+2, etc.

nore files to be described, the directory entry for the next file shall start immediately aft
tarting track entries.

ro in the “R” field signals the end of the directory sector. In the R = 0 ¢ase, the next two

es. For example| i

br the

bytes

e would be C and O) shall contain the physical track address of the first available track
e for future updates. This is a 16-bit number in “little-endian’ fermat. The header
ntry (which has no body) has the following structure:

n the
f the

Offset ength | Example | Abbreviation Meaning
(bytes) ytes)
0 1 4 T Always zero
1 1 R Always zere(marks this as the last entry)
2 2 25 F Physical track address of first track of card available for
updates
If the card ispuer expects the card to be updated and has a suggested “first free track”, the “F” field gbove
shall be a non-zero physical track address\that suggests where the updating application can start putt|ng its
data. Otherwise F will be zero.
Here is an example of a Type B directory. In this case the card issuer wants to put a TLV stream contgining

elements withy tags 1 through 10and tags 15 through 20 (inclusive) into standard data sectors on track

and 200, and
track 6. We
directory. The
This is what

in addition wants to put a “quick access” copy at the end of the directory sector itself, which
ill put it at offset 556 in the sector which leaves the first half of the 1112 byte sector fi
issuer alsowants to put a simple one item file containing tag 21 in the area starting at trac
he directory track will contain for our example. All values are in decimal except “content”

are all in hexadecjmalt.

s 100
is on
br the
201.
which

12
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Offset | Length Content (hex) Entry: Meaning
(bytes) | (bytes) Abbrev

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

6 3 07 00 00 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 data

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 one 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 = 1Q tags in the
range

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

19 1 06 1: R2 Second tag range is 15 through 20 =16 tags in the
range

20 2 2C 02 1: O1 First copy is at offset 022Ch = 556 |on specified
track

22 2 06 00 1: C1 Eirst copy is on track 6, which is the d|rectory track

24 2 64 00 1: C2 Second copy is on track 64h = 100

26 2 C8 00 1: C3 Third copy is on track C8h = 200

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

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 07 2: R1 First tag range is 21 through 21 =[1 tag in the
range

36 2 C9 00 2: C1 First (and only) copy starts at track 00C9h = 201

38 1 00 T=0 This is not used because this is|the end of
directory marker.

39 1 00 R=0 Number of tag ranges = 0, so end of directory

40 2 65 00 F =101 Track 65h = 101 is first free data track to be used
for updates

42 514 00 This part of the sector is unused so will be set to
zeroes

556 var TLV stream This is a copy of the TLV stream that is described

by this directory entry. It contains elements
corresponding to tags 1-10 and 15-20. The rest of
the sector after the stream shall be filled with
zeroes.
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