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reword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.
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Introduction

Libraries are implementing radio frequency identification (RFID) as item identification to replace
bar codes. RFID streamlines applications like user self-service, security, and materials handling. This
standard data model for encoding information on RFID tags increases the cost-effectiveness of the
technology within libraries, particularly through greater interoperability of RFID tags and equipment,
and enhance support for resource sharing between libraries.

This document deals with the encoding of a basic set of data elements in a fixed length format and the
rest of the data elements in optional extension blocks. ISO 28560-1 defines the set of mandatory and
optional dqta elements.

ISO 28560}2 and this document are mutually exclusive with respect to an RFID tag beingappliefl to
a loan iten]. In other words, the RFID tag is encoded according to the rules of this document, or to|the
rules of ISQ) 28560-2, or to some proprietary rules. Depending on the technologies beingused, and other
features of tags that are claiming compliance with ISO 28560-2, the reading system\might achieye a
degree of interoperability.

This docurment provides essential standards-based information about RFID in-libraries. Ongoing adyice
needs to He provided because of the evolving nature of RFID technologyrand the opportunitief to
migrate between different types of legacy system and encoding rules of this*document.

vi © IS0 2023 - All rights reserved
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Part 3:
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Scope

5 document provides a data model and encoding rules for the use of radio frequeney ide

lic, corporate, special, and school libraries).
5 document specifies the rules for encoding

a subset of data elements taken from the total set of data elements listed in ISO 28560-1
block, and

other data elements into extension blocks onto the RFID tag:

urce of additional information about implementation issues is provided in Annex A.

Normative references

following documents are referred to in thelitext in such a way that some or all of th
stitutes requirements of this document. For’' dated references, only the edition cited 4
ated references, the latest edition of theseferenced document (including any amendmen

28560-1, Information and documentation — RFID in libraries — Data elements and genera
mplementation

IEC 10646, Information techiielogy — Universal coded character set (UCS)

IEC 18000-3, Information technology — Radio frequency identification for item managem
nrameters for air intefface communications at 13,56 MHz

IEC 18046-3, Information technology — Radio frequency identification device perfor
hods — Part 3"Test methods for tag performance

IEC 1804%:3, Information technology — Radio frequency identification device confor
hods —-Pdrt 3: Test methods for air interface communications at 13,56 MHz
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Pir content
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3

Tarmecand dafinitionc
IK <. >4

TOCT IITY OOl ACTITITCIUTY

For the purposes of this document, the terms and definitions given in ISO 28560-1 and the following

app

3.1
bas

ly.

ic block

data block occupying the first 272 bits of the RFID tag

Note 1 to entry: If the RFID tag is limited to 256 bits (i.e. 32 bytes), the basic block is truncated.
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3.2
byte
8-bit byte

group of eight consecutive bits

Note 1 to entry: A byte can represent one character (3.3) or be part of a representation of a character.

3.3
character

one or more bytes (3.2)

3.4
CRC

cyclic redundancy check

value calcyl

3.5
data blocK

container for encoding data elements, CRC (3.4), filler, and end mark

3.6
end block

data block [ 3.5) containing the end mark terminating the information et the RFID tag

3.7

ated from the data on the tag

extension|block

optional dqta block (3.5) following the basic block (3.1)

3.8
field

entry in a data block (3.5)

39

filler data|block

optional dqta block (3.5) that can be insertedito align other data blocks on page (3.11) boundaries

3.10

fixed length field

field (3.8) of prescribed size in a-ddta block (3.5)

3.11
page

ta unit thatean be read from or written to a tag

minimum Ia
Note 1 to enftry: This.is,measured in bytes (3.2).

3.12
string

sequence of characters (3.3)

3.13

unsigned integer
binary value of a number of consecutive bits

3.14

variable length field
field (3.8) of variable size in a data block (3.5)

© IS0 2023 - All rights reserved
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4 Requirements

4.1 Data elements
The data elements shall be as defined and compliant with those listed in ISO 28560-1.

NOTE There is a degree of flexibility in using locally defined codes that enable enhancements and variations
to be implemented while still complying with the basic set of data elements.

4.2 RFID air interface

4.211 Air interface conformance
The air interface for compliant tags shall be in accordance with the specification for"Mode 1.

For| migration purposes, additional non-compliant air interfaces used in- legacy systems can be
supported during a transition period, which is permitted to remain in place foryears, as necessary.

The air interface conformance shall be tested in accordance with ISO/IEC 18047-3.

4.212 Tag performance

Where there are requirements for test tag performance, these shall be performed in accorflance with
ISOJIEC 18046-3.

4.3| Data protocol

The fixed length encoding described in this document does not require a separate data protgcol.

5 |General encoding rules

5.1 Distinguishing from otherapplications and encodings

The value of the application family identifier (AFI) is used to distinguish tags for library applications
from other applications. The values of AFI for library applications are defined in ISO 28560-1.

1SO|28560-1 describeschow the data storage format identifier (DSFID), if present in the systdm memory
as g programmable register, is used to distinguish tags in the library application area, i.e. with the same
AFI

Tagp encoded,according to this document shall be programmed with the value 3Eygy in|the DSFID
regster if.thetag contains a programmable DSFID register.

Thip doeument is not able to encode the DSFID if the tag does not contain a programmgble DSFID
reglster In this case 1S0 28560-2 encades the DSFID in the first hyte of the working area oflthe tag. To
take this situation into account, the content parameter (see Table 1) shall not take the value 6 on RFID
tags encoded according to this document.

If and only if the tag does not contain a programmable DSFID register, it is permissible to distinguish
tags encoded according to this document from other encodings by verifying the cyclic redundancy
check (CRC) encoded in the basic block (see 7.2).

5.2 Writing/reading direction

Data shall be written to and read from the tag as specified in ISO/IEC 18000-3, Mode 1, such that the
first bit transmitted to or from the tag is the least significant bit of the first field of the basic block. This
field contains the content parameter (see Table 1). From that starting point, bytes are transmitted to

©1S0 2023 - All rights reserved 3
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or from the tag in order from left to right, with byte 0 to the left of bytes 1, 2, and 3, as shown in the

memory m

ap in Annex B.

5.3 Memory area layout

53.1 Sp

ecifications

The memory area shall be encoded starting with a basic block with fixed length encoding of a basic set
of data elements for use in the library.

If the size

If the size ¢
inserted af
these is op
of extensio

Filler data

An end blo
the whole 5

53.2 La
The layout
<basic

The end b
extension

An exampl

5.3.3 La
The layout

<trund

The truncgted basic block-is’specified in Clause 7.

An exampl

5.4 Strimgs and integers

fthe RFID tag is greater than 256 bits, extension blocks (structured or unstructured) ca
ter the basic block up to the capacity of the chip. If extension blocks are inserted,-the ordg
fional. The length of an extension block is determined by the first byte of thé-block. The
n block is defined in the following two bytes.

blocks may be inserted between blocks to align to page boundaries.

Ck shall terminate the encoding, unless the basic block and possible extension blocks tak
pace on the RFID tag, in which case an end block is not needed:

yout for tags greater than 32 bytes
for tags greater than 32 bytes (256 bits) shall be as follows:
block>[(<filler data block>)*<extension block>]*{xfiller data block>)*(<end block>)

ck is mandatory if the tag is not full (see\5.3.1). Basic block, filler data block, structy
locks, unstructured extension blocks, and end block are specified in Clause 7.

b is given in Annex B.

yout for 32-byte tags
for 32-byte tags shall be-asfollows:

ated basic block>

b is given insAnnex B.

thre-RFIB s titet o256t (324 e RFHE 1 . a
basic blocK.

ted

N be
r of

ype

P up

red

54.1 St

inmgemncoding

All strings shall be encoded in UTF-8 in accordance with ISO/IEC 10646, with the first character of the
string stored in the lowest memory location. Note that UTF-8 encoding implies that a character can
occupy more than one byte.

The end of

a string can be defined in the following different ways:

— with one byte 00yy;

— with the length of a fixed length field;

with the end of a structured extension block.

For fixed length fields, all unused bytes shall be 00gy.

4
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variable length fields, one byte 00y shall be used between each field.

2 Integer encoding

Integer-encoded fields shall use 4, 8, or 16 bits unsigned integers.

5.5

5.5.

Writing the tag

1 Cyclic redundancy check (CRC)

For
but

See

5.5

Any
the

00y Itis very important for reading optimization that this rule Be followed.

5.5

Ifa
last

5.6
Gui

5.7
Gui

5.8

It is

lock

RFID tags with only 32 bytes (256 bits) user data space of the basic block is truncated

7.2 and Annex C for a description of CRC.

2 Unused space

basic block (see 7.2) shall be written as the 6-byte primary item-identifier followed b

3 End of tag

data block shall not indicate a size larger than the'tag.

Reading optimization

Helines for reading optimization are given in Annex D.

Profiling

lelines for regional profiling.are given in Annex E.

Locking

ing. Such a strategy is left for regional profiling.

Data_elements

el shows for each data element deflned in ISO 28560 1 the data block where it 1s enco

blocks. The data blocks are descrlbed in Clause 7.

©IS
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the CRC shall be calculated for a full-length basic block with the two missing bytes‘assyumed to be

unused space in blocks shall be filled with 00y, i.e. a 6-byte primary item identifier pncoded in

y 10 bytes

data block ends on the last user byte of a tag, no “end.block” is required. The length spedified in the

technically possible’to lock parts of the tag, but this document does not prescribe any strategy for
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Table 1 — Data elements

b

C

d

elements 14, and 27

to 31 are reserved for future use, and therefore not listed in Table 1. When usage
data elements are defined, a mapping should be considered and specified, and then published at the informational website
in Annex A.

This column specifies the data element name, i.e. the name identifying the data element in ISO 28560-1.

This column specifies the names of the data blocks in which the data element is encoded.

This column specifies how the data element is encoded. For encoding of strings and integers, see 5.4.1 and 5.4.2.

Na | Name of d:;ta Data block® Encodingd Values® Requlrement?
element and remarks
1 |Primaryitem Basic block or li- | If the primary item identifi- | Any string If a primary identi-
identifier brary extension |er is maximum 16 bytes, fier is not assigned
block it shall be encoded in the yet, the string is
basic block as a string. empty
Otherwise, it shall be
encoded as a string in the
librarv extension black
2 |Content param- |Basic block 4-bit unsigned integer 1 The value defings a
eter version numper.
(14 values are
reserved for future | A newrverSion
use: 0, 2,3,4,5, numbér shall be
7,8,9,10, 11,12, applied if and orly
13, 14, 15. To be ift refers to a ngw
able to distinguish |{version of this part
from tags encod-) |of SO 28560, which
ed according to is not backward
ISO 2856022, the compatible.
value 6 shall not be
used.)
3 |Ownfer institu- |Basic block or li- |If the ISIL prefix is one or  |If the tag is lim- The ISIL code
tion [ISIL) brary extension |[two characters and the ISIL jited to 32 bytes, is defined in
block unit identifier is less than, “only ISIL codes ISO 15511 as <pfe-
or equal to 11 bytes (or with a prefix ofa  |fix><hyphen><unit
9 bytes for 32 bytes tags), |maximum oftwo |identifier>, wheye
the string can be ennicoded  |characters and a <prefix> shall bg
in the basic block:In this  |unitidentifier less |either an alpha-
case, the strifig shall be than 9 bytes can be |2 country code
formed as(thé concatena- |encoded. (two upper-case
tion of'the prefix and the fthe size of th letters), or anotljer
unitGdentifier. If the prefix It e size of the registered string
. tag is more than
is only one character, a 32 bytes. anv ISIL (non-country cofle),
blank is added between yres, any and where <unif
. . code can, in theory, |; e
the prefix and the unit be encoded identifier> can he
identifier. ' up to 11 charactprs
If the prefix is more than long.
two characters or the unit
identifier is longer than
11 bytes, the string can be
encoded in the library ex-
tension block. In this case,
the string shall be the ISIL
code, including the hyphen.
3 This coluna-spe he—d elemen rerber—-e—the-Rumberiden he—d elemen 1S0—285646 ata

This column specifies the values the data element can take.

This column gives additional requirements and remarks.

© IS0 2023 - All rights reserved
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Table 1 (continued)
Na | Name of dabta Data blocke® Encodingd Values® Requlrement?
element and remarks
4 |Setinformation |Basic block Two 8-bit unsigned inte- <numbers of parts |Setinformation

gers, the first specifying
<number of parts in item>
and the second <ordinal
part number>.

in item> can take
the values 0 to 255,
where 0 indicates
an unspecified
number.

<ordinal part

consists of two
parts:

<number of parts
in item> and <ordi-
nal part number>

number> can take | oo o ples in
the values 0 to 255, IS0 28540-1.
where 0 indicates
the firstitemin a
set, where not all
items have anvRFID
tag.
5| |Type ofusage |Basic block or li- | Main qualifier shall be The setof code The datd element
brary extension |encoded in basic block as a |valuesis-Specified |consists|of two
block 4-bit unsigned integer. in{S0:28560-1. parts:
As a supplement, the whole <main qpalifier>
data element can be encod* and <sulby-qualifi-
ed in the library extension er>.
block as an 8-bit unsigned
integer.
6| |Shelflocation Library supple- |String Any string specify- |See ISO 28560-1.
ment block ing the location of
the item
7| |ONIX media Library supple- |String ONIX media de- See ISO 28560-1.
format ment block scriptor of two al-
phabetic characters
8 |MARC media Library supple= \String MARC 21 category |See ISO 28560-1.
format ment block of material descrip-
tor
9| |[Supplieriden- |Acquisition ex- |String Any string identify- |See ISO 28560-1.
tifier tensien block ing the supplier of
the item
10 |Order number pAcquisition ex- |String Any string identi- |See ISO 28560-1.
tension block fying the order con-
taining the item
11 |ILL borrowing |ILL block String Any ISIL code in The ISIL|code is de-
institution the form <prefix- |fined in [SO 15511.
(S ><hyphen><unit
identifier>
12— [ICCborrowing |ILL bIOCK String ATy String fdentify-[See IS0 28560-1.
transaction ing the borrowing
number transaction

a

This column specifies the data element number, i.e. the number identifying the data element in ISO 28560-1. Data
elements 14, and 27 to 31 are reserved for future use, and therefore not listed in Table 1. When usage and type for these
data elements are defined, a mapping should be considered and specified, and then published at the informational website

in Annex A.

b

C

d

e

f

This column specifies the data element name, i.e. the name identifying the data element in ISO 28560-1.

This column specifies the names of the data blocks in which the data element is encoded.

This column specifies how the data element is encoded. For encoding of strings and integers, see 5.4.1 and 5.4.2.

This column specifies the values the data element can take.

This column gives additional requirements and remarks.

© IS0 2023 - All rights reserved
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b

Cc

in Annex A.

Table 1 (continued)
Na | Name of dabta Data blocke® Encodingd Values® Requlrement?
element and remarks
13 |GS1 product Acquisition ex- |String Any GTIN-13 code |See ISO 28560-1.
identifier tension block
15 |Local data A Unstructured |Locally defined Locally defined See ISO 28560-1.
extension
blocks
16 |Local data B Unstructured |Locally defined Locally defined See ISO 28560-1.
blocks
17 |Title Title block String Any string specify- |See ISO 28560-1
ing the titles of the
item
18 |Product identifi- |Acquisition ex- |String Any string speci- |Se€lIS0O 28560-1
er lofal tension block fying the product
identifier of the
item
19 [Medja format Library exten- |8-bit unsigned integer 0: Undefined See ISO 28560-1
(othér) sion block
1:  Book
2:%/ CD/DVD
3: Magnetic tape
4: Other
5:  Other, careful
handling is
required
6: Very small
item, special
handling is
required
20 [Supgly chain Acquisition eX-;~|8-bit unsigned integer The set of code See ISO 28560-1
stage tension bleck values are specified
in ISO 28560-1.
21 |[Supglier invoice |Acquisition ex- |String Any string identi- |See ISO 28560-1
numper tehsion block fying the invoice
containing the item
22 |Altefnative itém)|Library exten- |String Any string identify- |See ISO 28560-1
identifier sion block ing the item
a  This column“specifies the data element number, i.e. the number identifying the data element in ISO 28560-1. Ihata
elements 14| and 27 to 31 are reserved for future use, and therefore not listed in Table 1. When usage and type for tlifese
data elements are defined, a mapping should be considered and specified, and then published at the informational website

This column specifies the data element name, i.e. the name identifying the data element in ISO 28560-1.

This column specifies the names of the data blocks in which the data element is encoded.

d  This column specifies how the data element is encoded. For encoding of strings and integers, see 5.4.1 and 5.4.2.

¢ This column specifies the values the data element can take.

f This column gives additional requirements and remarks.

8 © IS0 2023 - All rights reserved
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Table 1 (continued)
Na | Name of dabta Data blocke® Encodingd Values® Requlrement?
element and remarks
23 |Alternative Basic block If the non-ISIL code is less |Any string identify- |See SO 28560-1.
owner institu- |or than or equal to 10 bytes  |ing the institution
tion library exten- | (or 8 bytes for 32 bytes that owns the item,
sion block tags), it should be encod-  |that s either a na-
ed as a string in the basic  |tional standardized
block. code not part of
Otherwise, it may be Ifg‘e?g:naefogleﬁttgft
encoded as a string in the pat
. . ISIL nor a national
library extension block.
standard
24 |Subsidiary of an |Library supple- |String Any string defined }.Se€ ISO 28560-1.
owner institu- |ment block by the institution
tion that owns the.item
2% |Alternative ILL |ILL block String Any string-identify- |See ISO 28560-1.
borrowing insti- ing the institution
tution that berrows the
item
26 |LocaldataC Unstructured |Locally defined Logcally defined See ISO 28560-1.
extension
blocks
a | This column specifies the data element number, i.e. the numberidentifying the data element in ISO 28560-1. Data
elethents 14, and 27 to 31 are reserved for future use, and therefore/not listed in Table 1. When usage and type for these
datf elements are defined, a mapping should be considered and gpecified, and then published at the informatipnal website
in Annex A.
b IThis column specifies the data element name, i.e. the name identifying the data element in ISO 28560-1.
¢ |This column specifies the names of the data blocks\in which the data element is encoded.
d  |This column specifies how the data element is‘encoded. For encoding of strings and integers, see 5.4.1 and|5.4.2
¢ | This column specifies the values the data.élement can take.
f | This column gives additional requirements and remarks.
7 |Data blocks
7.1] Types of data-blocks
The following types’of data blocks exist:
— |basic bleck;
— |special blocks;
J— Si—rnnfnwnr‘ avtancian hlacl-c-

Trorettr et ettty

TOTT O TOCIcY5

unstructured extension blocks.

The rules for encoding these different types of data blocks are given in 7.2 to 7.10.

7.2 Basic block

The basic block contains a number of fixed length data fields. The basic block occupies the first 34 bytes
(272 bits) on the tag. If the tag has only 32 bytes (256 bits), the layout for the truncated basic block shall
be used. In this case, no other data can be stored on the tag.

Table 2 and Table 3 specify the usage and layout of the basic block and the truncated basic block.
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Table 2 — Usage and layout of the basic block

Position?

Length?

Content of field¢

0(0)

4 bits

Content parameter (data element 2)

0(4)

4 bits

Type of usage <main qualifier> (data element 5)

1

2 bytes

Set information (data element 4)

<numbers of parts in item> and <ordinal part number>, the first stored in the low byte
and the second in the next byte

16 bytes

This field can contain the empty string or the primary item identifier (data element 1) if

1t

TC T T o T o0y tooT

Otherwise, the first byte shall be 01y, and the primary item identifier shall be éncefled

in the library extension block.

19

2 bytes

This field shall contain the CRC, which is not a data element but a value calculated as gart

of the encoding. The purpose is to detect reading and writing errors.

CRC-16-CCITT shall be used with x16 + x12 + x5 + 1 polynomial and FEEF.as start value. The
CRC shall be calculated starting from the lowest address and skipping the two CRC byfes.

21

13 bytes

3),
ter
[he
[he

This field can contain the empty string or the owner institution)(ISIL) (data elemen{
in which case the first two bytes shall be a two-characterscountry code or a one-le
non-country code followed by a blank. The following bytesshall be the unit identifier.
country code, the non-country code, and the unit identifier are defined in ISO 15511.
hyphen specified in ISO 15511 shall not be encoded.

Ifthe third byte is 01}y, the owner institution (1SIL) (data element 3) shall be encodefl in
the library extension block; in this case, the valugyof the other bytes in the field is undefined.
ive
the
hnd
rd.

ion

If the third byte is 02y or 03y the stringstarting from byte 4 shall be the alterna
owner institution (data element 23); in'this case, the value of the first two bytes in
field is undefined. 02y shall indicateéia national standardized code not part of ISIL
03}4gx shall indicate an institution cede that is neither part of ISIL nor a national stand

Use of ISIL is highly recommended. The escape options should only be used in a transif
period or if ISIL is irrelevant.

a  Start pd
assumed.

b Length

¢ Content

f field.

sition of the field given as byte number,\with bit number in parentheses. If the bit number is not given,

of field. For data elements, referto Table 1 and for string and integer encoding, refer to 5.4.

0 is

Table 3¢= Usage and layout of the truncated basic block

Position? [ Lengthb Content of field®
0(0) 4 bits  {€ontent parameter (data element 2)
0(4) 4 bits\\/ Type of usage <main qualifier> (data element 5)
1 2 bytes |Setinformation (data element 4)
<numbers of parts in item> and <ordinal part number>, the first stored in the low Hyte
and the second 1n the next byte
3 16 bytes |This field can contain the empty string or the primary item identifier (data element 1) if

it is maximum 16 bytes.

Otherwise, the first byte is 01y, and the primary item identifier shall be encoded in the

library extension block.

assumed.

a  Start position of the field given as byte number with bit number in parentheses. If the bit number is not given, 0 is

b Length of field measured in bytes or bits.

¢ Content of field. For data elements, refer to Table 1 and for string and integer encoding, refer to 5.4.

10
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Table 3 (continued)

Position? | Lengthb Content of field®
19 2 bytes |This field shall contain the CRC, which is not a data element but a value calculated as part
of the encoding. The purpose is to detect reading and writing errors.
CRC-16-CCITT shall be used with x16 + x1Z + x5 + 1 polynomial and FFFF as start value. The
CRC shall be calculated starting from the lowest address and skipping the two CRC bytes.
See special remark in the next row.
21 11 bytes |This field can contain the empty string or the owner institution (ISIL) (data element 3),

in which case the first two bytes shall be a two-character country code or a one-letter

non-country code followed by a blank. The following bytes shall be the unitidg
country code, the non-country code, and the unit identifier are defined in 1SO
hyphen specified in ISO 15511 shall not be encoded.

Ifthe third byte is 01}y, the owner institution (ISIL) (data element 3) shall be
the library extension block; in this case, the value of the other bytes.in the field i

If the third byte is 02,y or 03y the string starting from byte 4 shall be the

owner institution (data element 23); in this case the valtié,of the first two Bytes in the

field is undefined. 02y shall indicate a national standardized code not part
03y shall indicate an institution code that is neitherpart of ISIL nor a nation

Use of ISIL is highly recommended. The escape option should only be used in
period or if ISIL is irrelevant.

Special remark:

For CRC calculation this field shall be viewed as being 13 bytes long, i.e. the CRQ
algorithm shall add two bytes 004,y to the end of the field.

ntifier. The
15511. The

encoded in
undefined.

alternative

of ISIL and
| standard.

h transition

calculation

assfimed.

a |Start position of the field given as byte number with bit number in parentheses. If the bit number is n

b |Length of field measured in bytes or bits.

¢ |Content of field. For data elements, refer to Table)l and for string and integer encoding, refer to 5.4.

t given, 0 is

7.3
The

Table 4 specifies the usage @and layout of these special blocks.

Special blocks

layout specified in 5.3 operates with two special blocks, each 1 byte of size.

Table 4 — Usage and layout of the special blocks

Block name Description Encoding
End block If there is room left on the tag, this block shall be added to signal the end of| 1 byfe = 00yx
the data.
Filler data’block | The block may be used to align other data blocks on page boundaries. If nec-| 1byte = 01y
essary multiple instances may be used.

7.4 Structured extension blocks

7.4.1 Usage of structured extension blocks

Structured extension blocks are used as a supplement to the basic block to encode the full set of data
elements specified in ISO 28560-1.

It is permissible to have two or more structured extension blocks of the same type (i.e. with the same
data block ID).

© IS0 2023 - All rights reserved
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7.4.2 For

mat of structured extension blocks

Structured extension blocks use a frame structure of 4 bytes to specify length, type and checksum. The
general structure of the extension blocks is:

<lengt

h ><data block ID><XOR checksum>(<data field><end block>)*

Data fields have to occur in the order specified for the specific structured extension block. A data field
can be empty. In this case, it shall be filled with 00yy.

Itis perm1551ble to limit the structured extension block size by any length in which case data fields that

reach bey
with value

It is also pg
structured

74.3 Le

The length
shall speci

The length|

1L
uu Llllb llllllL Cdll UC Ll uuLaLcu Ul UllllLLCu 11 35U, LllC llllbbllls Ucll,d dl T aooulucu LU UC U

00HEX

rmissible to specify a larger size than the data field requires. If so, the redundant part of
extension block is filled with 00ygy.

hgth

specifies the number of bytes of the extension block. The value shall be greater than 4
'y all bytes in the extension block, including the length byte itself:

is encoded as an 8-bit unsigned integer.

7.4.4 Dajta block ID

The datab
The data b

ock ID identifies the structured extension block.

ock ID is encoded as a 16-bit unsigned integerwith least significant byte (Isb) stored a]

lowest mernory location.

Values:
1: Acquig
2:  Acquis
3: Librar
4: Titleb
5: ILLbld

6 to 100:
7.4.5 Ch

7.4.5.1 (

ition extension block
ition extension block
y supplement block
ock

ck

Other stxuctured extension blocks (for future use)

lecksuim

tes

the

and

the

eneral

The checksum is a value calculated from the bytes in the extension block and used to verify the

encoding.

7.4.5.2 Calculating the checksum

Set the checksum field to 00y, then calculate the XOR for all bytes including length, ID, and checksum.
Store this value in the checksum field.

7.4.5.3 Verifying the checksum

Calculate t

12

he XOR for all bytes including length, ID, and checksum field. The result shall be 00ygy.
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7.5 Library extension block

This block contains four data fields. It can be used as a supplement to the basic block for specification of
media format and for item and institution identification.

Table 5 specifies the usage and layout of the library extension block.

Table 5 — Usage and layout of the library extension block

Position? | Lengthb Content of field®

Q 1 1 nhgﬂ'\

1 2 Data block ID (=1)

3 1 XOR checksum

4 1 Media format (other) (data element 19).

5 Variable |This field can be empty or it can contain the primary item identifier (datalelement 1),
or the alternative item identifier (data element 22). Please‘note that the pjfimary item
identifier should be stored in the basic block if possiblé)

Hirst free Variable |This field can be empty or it contain the owner institution (ISIL) (data elemgnt 3), or the
byted alternative owner institution (data element 23)..Please note that these dafa elements
should be stored in the basic block if possible,
The owner institution (ISIL) shall be encoded as a string according to ISO 15511 (ISIL),
i.e. <prefix><hyphen><unit identifier>
The alternative owner institution shall be encoded as a string preceddd by 02y
(specifying a national standardizéd-code not part of ISIL) or 03y (speciflying a code
that is neither part of ISIL nor a'national standard).
Hirst free 1 Type of usage (data element\5)
byted
a  [Start position of the field given as byte number.
b |Length of field measured in bytes.
¢ |Content of field. For data elements, refer'to Table 1 and for string and integer encoding, refer to 5.4. Note that for
varfable length fields, one byte 00,y shallbé inserted between each field.
4 |First byte after the terminating 00y of the preceding variable length field.

7.6

Acquisition extensien block

Thip block contains six data fields. It can be used to hold information relevant for the acquisition phase.

Table 6 specifiesthe usage and layout of the acquisition extension block.

Table 6 — Usage and layout of the acquisition extension block

Position? | LengthP Content of field¢
0 1 1 nngﬂn
1 2 Data block ID (=2)
3 1 XOR checksum
4 Variable |This field can be empty or it can contain the supplier identifier (data element 9).
First frdee Variable |This field can be empty or it can contain the product identifier local (data element 18).
byte

a  Start position of the field given as byte number.
b Length of field measured in bytes.

¢ Content of field. For data elements, refer to Table 1 and for string and integer encoding, refer to 5.4. Note that for
variable length fields, one byte 00,z shall be inserted between each field.

4 First byte after the terminating 00,y of the preceding variable length field.

© IS0 2023 - All rights reserved
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Table 6 (continued)
Position? | Lengthb Content of field®
First free Variable |This field can be empty or it can contain the order number (data element 10).
byted
First free Variable |This field can be empty or it can contain the supplier invoice number (data element 21).
byted
First free Variable |This field can be empty or it can contain the GS1 product identifier (data element 13).
byted
First free 1 Supply chain stage (data element 20)
byted

b Length

¢ Content
variable len

a  Start popition of the field given as byte number.

d  First by}

f field measured in bytes.

of field. For data elements, refer to Table 1 and for string and integer encoding, refer to 5.4.“Note that for
th fields, one byte 00,y shall be inserted between each field.

e after the terminating 00y of the preceding variable length field.

7.7 Library supplement block

This block [contains four data fields. It may be used to hold additional infofimation on an item.

Table 7 spe

cifies the usage and layout of the library supplement block:

Table 7 — Usage and layout of the library.supplement block

¢ Content
variable len

d  Firstby

Positionf Lengthb Content of field®
0 1 Length
1 2 Data block ID (=3)
3 1 XOR checksum
4 Variable |This field can be empty et it can contain the shelf location (data element 6).
First fred Variable |This field can be empty or it can contain the MARC media format (data element 8)
byted
First fred Variable |This field cah be empty or it can contain the ONIX media format (data element 7).
byted
First fred Variable |This field’can be empty or it can contain the subsidiary of an owner institution (data
byted elenient 24).
a  Start pofsition of the field‘given as byte number.
b Length ¢f field measured in bytes.

of field. Kor/data elements, refer to Table 1 and for string and integer encoding, refer to 5.4. Note that for
th fields;.one byte 00y shall be inserted between each field.

fecafter the terminating 00y of the preceding variable length field.

7.8 Title block

This block

contains one data field. It can be used to hold title information to an item.

Table 8 specifies the usage and layout of the title block.

14
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Table 8 — Usage and layout of the title block

Position? Lengthb Content of field®
0 1 Length
1 2 Data block ID (=4)
3 1 XOR checksum
4 Variable |This field may be empty or it may contain the title (data element 17).

a  Start position of the field given as byte number.

b Length of field measured in bytes.

¢ |Content of field. For data elements, refer to Table 1 and for string and integer encoding, refer to 5.4y ote that for
varjable length fields, one byte 00,z shall be inserted between each field.

7.9| ILL block
Thip block contains three data fields. It can be used to hold information relevant-for interlibfjary loan.

Table 9 specifies the usage and layout of the ILL block.

Table 9 — Usage and layout of the ILE block

Position? | LengthP Content.of field®
0 1 Length
1 2 Data block ID (=5)
3 1 XOR checksum
4 Variable |This field can be empty or it'ean contain the ILL borrowing institution [ISIL) (data

element 11).

The ILL borrowing institution (ISIL) shall be encoded as a string according tp ISO 15511
(ISIL), i.e. <prefix><hyphen><unit identifier>

Hirst free Variable |This field can be'empty or it can contain the ILL borrowing transaction nymber (data

byted element 12
Hirst free Variable |This field can be empty or it can contain the alternative ILL borrowing|institution
byted (dataétement 25).

The alternative ILL borrowing institution shall be encoded as a string preceded by
024kx (specifying a national standardized code not part of ISIL) or 03z« |(specifying
a code that is neither part of ISIL nor a national standard).

a |Start position of thefield given as byte number.
b |Length of fieldhedsured in bytes.

¢ |Content of field. For data elements, refer to Table 1 and for string and integer encoding, refer to 5.4. Note that for
varfable length'fields, one byte 004y shall be inserted between each field.

4 |First byte after the terminating 00,y of the preceding variable length field.

7.10 Unstructured extension blocks

7.10.1 Usage of unstructured extension blocks

For these blocks, it is up to the local or national level to profile the selection and order of local data
elements and other data elements.

Local data elements from ISO 28560-1:
Local data A
Local data B

Local data C
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Other data elements not part of ISO 28560-1 can be specified on a local or national level.

7.10.2 Format of unstructured extension blocks

An unstructured extension block shall be identified by a unique data block ID greater than 100 to
distinguish the blocks from the structured extension blocks (see 7.4.4).

Encoding is defined on a local or national level.

8 Miscellaneous

8.1 Migration

The decisign to migrate from a legacy implementation to a data model based on this document depgnds
on economiic and operational considerations that are beyond the scope of this document:
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Annex A
(informative)

Information about ISO 28560 RFID in libraries

A.1 Informationalwehsite
J—HReF a4t oA Website

Additional information about RFID in libraries: http://biblstandard.dk/rfid hosted by [Royal Danish
Library.

A.2 Types of support information

At tlhe time of publication of this document, two items of information have’been identified| These are
listed below, together with the URL of the continually updated material

— |RFID in libraries. Links to external materials: http://biblstandard.dk/rfid/docs/RFID-|n-libraries
-Links-external

— |RFID in libraries. Q&A: http://biblstandard.dk/rfid/decs/RFID-in-libraries-g-and-a

Othler material can be published in the future, and this ¢an be publicized and made available from the
URL in A.1.
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Annex B
(informative)

Encoding examples

nle 1 encoding of trunca
o6 g-oituhRea

Table B.1 g

The truncdted mode is used for tags with only 256 bits (32 bytes).

Pre Xy Tt ot

jves an example of encoding of a truncated basic block (see 7.2).

Table B.1 gives an example with specific values of a set of data elements to be encoded in a truncgted
basic blocH. The data elements and the indexes in the content column refer to TabléyT. The length pnd
the encodipg columns indicate the space occupied by and the hexadecimal value of the data elemgnts
for the given value.
Table B.1 — Example 1, data elements to be enceded

Content Length Value Enceding (hex value)

2. Content parameter 4 bits 1 1

5. Type of Usage 4 bits 1 (item for circulation) * |1

4. Set infornation 2 bytes Item 1 of 1 0101

1. Primary fitem identifier |16 bytes 1000000056 31303030303030303536000000000p00
CRC 2 bytes 98A4

3. Owner irfstitution (ISIL) |11 bytes DK-718500 4444B373138353030000000
The example given in Table B.1 results in the’memory map for the encoded tag, shown in the shaded
area in Talble B.2.
The page rfumber column identifies(the given page of the tag. The byte number column identifies|the

byte locati

bn on the tag. The dump.column shows a graphical representation of the byte values.

Table B.2 — Example 1, memory map

Page number | Byte numbeér | Byte value Byte value Byte value Byte value Dump
hex hex hex hex

0 0o 3 11 01 01 31 a1

1 4to7 30 30 30 30 0000

2 8to 11 30 30 30 35 0005

3 12to 15 36 00 00 00 6...

4 16 to 19 00 00 00 98 .

5 20 to 23 A4 44 4B 37 aDK7

6 24 to 27 31 38 35 30 1850

7 28to 31 30 00 00 00 0...

B.2 Example 2, encoding of basic block and structured extension blocks

The example shows encoding of a basic block, a library extension block, and an acquisition extension
block on a tag.

18
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The basic block is described in 7.2. Structured extension blocks are described in 7.4.

Table B.3 gives an example with specific values of a set of data elements to be encoded in a truncated
basic block and two extension blocks. The data elements and the indexes in the content column refer to
Table 1. The length and the encoding columns indicate the space occupied by and the hexadecimal value
of the data elements for the given value.

The example requires a tag with at least 608 bits (76 bytes). In this case, the basic block is 272 bits
(34 bytes).

___ TableB.3 — Example 2, data elementstobeencoded

Cqde Content Length Value hex Encoding (héx v3ilue)
3 2. Content parameter 4 bits 1 1
B 5. Type of usage 4 bits 1 (item for circulation) |1
B 4. Set information 2 bytes Item 1 of 1 0101
B 1. Primary item identifier |16 bytes [1000000136 31303030303030313336000000000
B |CRC 2 bytes 3615
B |3. Owner institution (ISIL) |13 bytes |DK-718500 44/4B373138353030000p000000
[, Length 1 byte 5 bytes 05
[, Data block ID 2 bytes 1 (library ext. block) 0100
[, XOR checksum 1 byte 05
[, 19. Media formt (other) 1 byte 1 (book) 01
A |[Length 1 byte 34 bytes 22
A |Datablock ID 2 bytes 2 (acquisition ext. block) {02 00
A\ |XOR checksum 1 byte 71
A |9. Supplier identifier 10 bytes {Bogvognen 426F67766F676E656E0(
A\ [18. Productidentifier local |11 bytés. |1234567890 3132333435363738393(00
A\ 10. Order number 1/byte Empty 00
\ | 21. Supplier invoice num- . |9 bytes A789656¢ 613738393635366300
ber
The code indicates the block type:
B # basic block
L # library extension block
A F acquisition exténsion block
The example-given in Table B.3 results in the memory map for the encoded tag shown in fhe shaded
aref in Table'B.4.
The page number column identifies the given page of the tag. The byte number column id¢ntifies the
bytelacation on the tag. The dump column shows a graphical representation of the hyte valiles.

Table B.4 — Example 2, memory map

Code Page Byte number Byte value | Bytevalue | Bytevalue | Byte value Dump
number hex hex hex hex
B 0 O0to3 11 01 01 31 1
B 1 4to7 30 30 30 30 0000

The code indicates the block type:
B = basic block

L =library extension block

A = acquisition extension block
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