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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

This document specifies the applications of the radio frequency (RF) system for advanced transponders
for animal identification. The technical concept of advanced transponders for animal identification
described is based upon the principle of radio frequency identification (RFID) and is an extension of the
standards ISO 11784 and ISO 11785. Apart from the transmission of the (unique) identification code of
animals, this document (ISO 14223-3) defines the access mode, data format, data content and optional
features of the transponder with extended memory capabilities. ISO 14223 consists of three parts.

vi © ISO 2018 - All rights reserved
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Scope

5 document describes the information that is stored in the advanced transponder-memory
the procedures for accessing such information.

5 document defines two parts of memory:
the fixed part (mandatory):

1) ISO 11785 data field;

2) Data_Config field;

the user part (optional):

1) field of fixed allocation for defined data;

2) uses an Object Identifier for data field;separation in order to have maximum fle
future requirements.

Normative references

following documents are referred to in the text in such way that some or all of th
Stitutes requirements of this ‘document. For dated references only the edition cited 3
ated references, the latest-edition of the referenced document (including any amendmen

11784, Radio frequency identification of animals — Code structure
11785:1996, Radio frequency identification of animals — Technical concept
14223-1, Radiofrequency identification of animals — Advanced transponders — Part 1: Air

1422325 Radiofrequency identification of animals — Advanced transponders — Part 2
mand(structure

rits format

xibility for

Pir content
pplies. For
[s) applies.

interface

: Code and

3

For

Terms and definitions

the purposes of this document, the following terms and conditions apply.

ISO and IEC maintain terminological databases for use in standardization at the following addresses:

[SO Online browsing platform: available at https://www.iso.org/obp

IEC Electropedia: available at http://www.electropedia.org/
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31
object

defined piece of data, definition, or specification which requires a name in order to identify its
use in an instance of communication

3.2

object identifier

oID

value (distinguishable from all other such values) which is associated with a unique object

3.3
single acc
SAM

ESS memory

section of the memory that has predefined data allocation

3.4

data dictipnary memory

DDM

section of he memory, that contains information defined by object identifier

3.5
data form
DFID

ht identifier

unique identifier with a unique set of fixed data items at fixed memorylacation, allowing fast data ac¢ess

3.6

data storage format identifier

DSFID

code whicl] indicates how the data is structured in the transponder memory according to ISO 14227

1
N

4 Abbreviated terms

AID animal ID or Identification code;y64 bits of the identification telegram specified in ISO 11784
and ISO 11785

CRC cyclic redundancy check

DDM data dictionary memory

DFID data format identifier

DSFID data storage format identifier

FDX full duplex

HDX half duplex

LSB least significant bit

MSB mo’st significant bit

NPA number anarhlriHr\nc

NOB number of blocks

NOF number of fields

NOP number of pages

OID object identifier

RA registration authority

RFU reserved for future use

SAM single access memory

TLV type length value

2 © ISO 2018 - All rights reserved
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Requirements

General

This document is an extension of ISO 11784 and ISO 11785; it is complementary to ISO 14223-1 and

ISO

14223-2.

To access the additional data and keep the backwards compatibility with the ISO 11784, ISO 11785 and
[SO 14223-2, the reader may go through a transponder configuration detection process (see the concept
state diagram in Annex A).

a)

b)

‘)
d)

Bit]

Bit]
con

Onl

If m
(DS

Ind
acc

Tw

The process starts with reading the AID according to ISO 11784 and ISO 11785 and @n|
data to detect if this is an advanced transponder (bit15 = 1).

In the case of an advanced transponder, the reader shall read Data_Config field‘(Block #1
the transponder configuration details.

The reader can read all the memory or just single fields/blocks.

In cases where the transponder configuration is known before aecessing the Data_(
specific user memory blocks can be directly accessed witheut-reading the ISO 11
transponder memory configuration block.

5 of the ISO 11784 frame shall be set to “1” indicating an.ddyanced transponder.

6 of the ISO 11784 frame (additional data flag) shall be set to “1”, indicating that the tj
Lains additional data in the trailer bits.

iy one block for sensor data is defined in ISO 14223-3 Page 0 (DFID) data format (defined

ore than one block for sensor data is needed, use one of the following: the 1SO 14223-3
FID) data format specification (defined.in 7.3), a proprietary data format or a new DFID ¢

prdance with the specification described in this document.

basic memory access modes:are defined:

Single Access Memory (SAM) mode (defined in 5.3);
Data Dictionary Memory (DDM) mode (defined in 5.4).

E This allows applications with specific requirements (e.g. data and access speed), to cd

doc

em and adjust{o the application requirements.

hlysing the

|) to access

onfig field,

85 or the

ansponder

n71).

Page > =1
ode.

bpendent of the memory access mode; the Data_Config field (Block #4) shall be present apd coded in

nfigure the

submitted

ument.

ision of this

In a mixed population of ISO 11785 and ISO 14223 transponders, both transponder types shall be
readable by an ISO 11785 reader. All transponders shall support ISO 11785. Advanced transponders
shall always support ISO 11785, ISO 14223-1 and ISO 14223-2. Transponders compliant to ISO 14223-3
shall support the mandatory part of the memory and may support the optional functionality.

©IS

02018 - All rights reserved


https://standardsiso.com/api/?name=3264544f44bbc8001f8245a433a85503

ISO 14223-3:2018(E)

5.2 Transmission protocol

The advanced transponder Code and Command structure is defined in ISO 14223-2 and the Air Interface

is defined i

n ISO 14223-1.

In an advanced transponder with data structure according to ISO 14223-3, mandatory fields are the
ISO 11784 compliant data (bit15 = 1) and the Data_Config field (Block #4). In the Data_Config field, all
information regarding the structure including data content and data format of the transponder are given.

Mandatory

[SO 11
— Data_(
Optional fi
— Sensox
User_[}
SAM (§

DDM (

The existe
indicated Y

If both the
User_BlocK

fields:

/84 (Block #0-3) (bitl5=1)
onfig field (Block #4)

elds:

field

ata field

ingle Access Memory)

Pata Dictionary Memory)

hce of optional fields, their content and, if applicable, the data format of these fields
y the Data_Config field (Block #4).

Sensor and User_Block fields are present, the'Sensor field will be located in Block #5 and
field in Block #6.

NOTE
simultaneo

5.3 AID
Accesstot

Access to t
bit16 of thg

The existel
AID bit15 d

To indicatdg
the ISO 117

{s

a mixed population, if both ISO 11%85 and ISO 14223 type of transponders are prese
ly in the field, this can result in the-default ISO 11785 functionality taking priority.

reading access
he AID shall be based on [SO 11785.

he AID with additional data in the trailer shall be based on ISO 11785; it requires that
ISO 11784 framieto be set to 1.

1ce of advaneéd transponder with additional memory and functionality is indicated if in
f the ISO1L784 frame is set to 1.

the presence of both, additional data in the trailer and additional memory, bit16 and bit1
84.frame are set both to 1.

are

the

hted

the

the

5 of

5.4 Single Access Memory (SAM)

If “Single Access Memory” (SAM) is used, the data items (defined in 7.6.1) and memory locations are

defined by

the DFID codes, allowing fast data access by the reader.

Every DFID code defines specific data and data format. DFID codes are part of this standard.

In this access mode, the transponder configuration is known and the reader can send commands

directly to

the specified block of the memory.

The implementation of a SAM section as defined in this part of the ISO 14223 standard is optional.

© ISO 2018 - All rights reserved
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5.5 Data Dictionary Memory (DDM)
Every DDM Item shall be uniquely defined in the Data Dictionary (Annex C).

If “Data Dictionary Memory” (DDM) is used, the memory content shall be defined by the user following
the specification in this part of ISO 14223 standard.

The data blocks are written successively into the transponders memory, separated by Object Identifiers
(OID) (defined in 7.7).

Every smgle OID has a spec1f1c definition of data content, data length and data structure and refers to a
unl Hue lLUlll ﬂlly lLEIIl llllUI IIldLlUll Cdll UE muuueu lll dll UlJJ, adS lUllg adS Llle lIllUl llldLlUll lb Leflned and
reglstered in the DDM dictionary.

The implementation of a DDM section in this document is optional.

DDM and SAM can coexist within the same memory. If both are present, the DBM will follow the SAM
memnory section.

5.6/ Sensor Data field
The presence of the optional Sensor Data field is indicated in the configuration Data_Config field.
Theg Sensor data bits are located in Block #5 and can be accessed using a read or write commnjand.

The data format, calibration and configuration data of the'Sensor field is included in 7.5.

5.7| User_Data field

There is no specification of the format and content of this User_Data field (scratch pad). The user can
use(the 32 bits for his proprietary data. An ISO 14223 compliant reader shall be able to read| this block,
butfinterpretation is by user convention.

6 |Memory Data Structure

6.1 Overview
[SO[14223-2 defines the basic memory organization for Page 0 and Page 1 to NOP (Number of Pages)

[SO|14223-3 memory)organization is based on the ISO 14223-2 and defines application r¢lated data
profiles.

[SO[14223-3_defines the memory allocation [Table 1] of Page 0 [defined in Clause 7] anfl Page =
[defined jin=Clause 8].

Exalmples of memory use possibilities are given in Annex B.

The block size is 32 bits. The maximum number of blocks (NOB) is 256 (8 bit address). The bits within
the blocks are counted from bit0 to bit31.

— Block #0 to Block #4, are mandatory fields and represent the minimum memory size for an advanced
transponder.

— All other blocks are optional.

© IS0 2018 - All rights reserved 5
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Table 1 — General overview of the Memory Structure for Page 0 and Page =2 1

0 [SO 11785
1 [SO 11784 /ISO 11785
2 ISO 11784 /ISO 11785
3 ISO 11785
| ¢ |pawacomfig | e
5 User Data
N-1 User Data -(\'\
N User Data (b‘l/v
N+1 (b’
N+2 User Data b(j)/
N+3
O'\ Page=>1
2N-3 User Data [Sensor Data] g\\%
2N-2 User Data [Sensor Data] Ve O
2N-1 User Data [Sensor Hardware Information] AQ\
The value of N depends on the chip size and is always equal to or greater t@‘j. There is not any Sensor or User pata
when N =5, D
@ -
Block #0 tp Block #3 \\Q

These blocks contain the AID, as specified in ISO 1178@§d ISO 11785.
— Ifthe AID bit16 is set to 1, data may be transn{@ted in the “trailer”.
— Ifthe AID bit15issetto 1, the transpondc)%(;gn [SO 14223 transponder with advanced functionality.
Data_Conflig (Block #4)

The Data_(onfig field is a mandator@%ck for ISO 14223-3 compliant transponders. This field defines
the data stfucture and the key eleﬁénts for the memory organization and the content as defined in| 6.2

and 6.3.
NS
6.2 Datg_Config fiel ock #4) — Structure

6.2.1 Overview @2:3 Data_Config field

N

_O‘) Table 2 — Overview of the Data_Config field
I Data_Config field (Block #4) Definition
MSB LSB
Byte_3 Byte_2 Byte_1 Byte_0
RFU DFID RFU Flags

Table 2 gives an overview of the Data_Config field.

— Byte_0 contains the configuration flags (defined in Table 3).
— Byte_1lisreserved (RFU) for future extension of the flags.

— Byte_2 contains the DFID code.

=)}

© ISO 2018 - All rights reserved
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Byte_3 is reserved (RFU) for future extension of the DFID code.

A detailed description of the Data_Config field is given in 6.3.

6.2.2 Overview of the configuration flag byte field

1SO 14223-3:2018(E)

Table 3 — Overview of the configuration flag byte field

Block #4 Flag Byte_0 Bit Allocation

Ad

Bit 7 Bit 6 Bit 5 Bit 4 Bit3 |Bit2 Bit 1 Bit 0
Page 21 |User_Block Data Sensor |DDM |Proprietary Additional RFU
Format Memory

Data_Config field (Block #4) — General coding

1 Overview

bit0 to bit7 are flags indicating a special function or optional features of the transponde

bit8 to bit15 are reserved (RFU) for future extension of the\flags

bit16 to bit23 are used for a predefined DFID code.

bit24 to bit31 are reserved for future extension of DFIDs.

Tpble 4, the general coding of the Data_Config field is presented, indicating all 16 bits of flags

efault DFID code for General Animal use has been defined with the code “0000 0001”.

and DFIDs.

.

© ISO 2018 - All rights reserved
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Table 4 — Data_Config field: General Coding

Data_Config field (Block #4) Coding: General Coding

0: No additional memory

1: Additional memory

MSB LSB MSB LSB
Block # DFID (Byte_3, Byte_2) | Flags (Byte_1, Byte_0) |Description Comment
4 0000 0000 0000 0000|RFU RFU
0000 0000 0000 00x0|Additional Memory block > Block #4

0000 0000 0000 0x00

Proprietary
0: Defined structure

1: Proprietary structure

Open Formabser
defined)

0000 0000 0000 x000

DDM
0: NO DDM present,
1: DDM present

Additional SAM

may be presen

0000 0000 000x 0000

Sensor
0: No Sensor

1: Sensorpresent

Sensor present

0000 0000 00x0 0000

Data Format
0: Rage 0 specification

{-'Page = 1 specification

Clause 7
Clause 8

0000 0000 0x00 0600

User_Block
0: No User_Block

1: User_Block present

Open Format (Yser
defined)

0000 0000 x000 0000

Page = 1 configuration
0: Clause 8

1: Page = 0 configuration

Indicates the mpm-

ory data

0000 0000 0000 0000 No SAM present Any combinatipn
# 0x0000 indi-
cates the presence
of a SAM field

0000 0000.0000 0001 I1SO 14223-3 pre-de- Fixed DFID

fined DFID, General granted by IS(
Animal (SAM) TC 23/SC 19
0000 0000 0000 0010 Canine visceral leishma-|See Annex G.
niasis and rabbies vac-
cines (SAM)
0000 0000 0000 0011 RFU forISO 14223-3 pre-de- | The approval
to fined DFID(254) process for DFID

0000 0000 1111 1111

codes will be in-
cluded in a future
revision of this
document.

Key: x =bitsettoOor1

Descriptions of the flags are given in 6.3.2 to 6.3.11.

© ISO 2018 - All rights reserved
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6.3.2 Page=1flag

This flag indicates the memory and data format for Page = 1.

— Ifitsets to 0, the memory is limited to Page = 0 and the use of Page = 1 is proprietary.
— Ifitsets to 1, the memory of Page = 0 will be extended into the Page = 1 memory.

The specification of Page = 1 will follow the Page = 0 data format.

For Page 2 1 data access, the extended command shall be used.

6.3{3 User_Block flag

Thip flag indicates the existence of a block without a specific definition. The block is-freely gvailable to
the[user to write application specific data and allow fast access to this data. The standard jreader can
reagl this block, but interpretation is by user convention.

6.3/4 Data Format flag

Thip flag indicates the data format used to store the data. The flag allows the transponder|to support
Page 0 defined in Clause 7 and Page = 1 memory and data formats as‘defined in Clause 8.

6.3]5 Sensor flag

Thip flag indicates the existence of the Sensor field (Block#5). The format and coding are defined in 7.5.

6.3/6 DDM flag
If this flag is set, the DDM section is present. Thé‘transponder may include also a SAM field.
The start block of the DDM depends on the presence of Sensor, User_Block and SAM fields.

DDM starts at Block #5 if no sensor@and User_Block are present, or at Block #6 if either the Jensor field
or User_Block field are present, or-atBlock #74 if both the Sensor and User_Block fields are| present. If
the[SAM field is present, the DDMwill follow the SAM field.

6.3]7 Proprietary flag

If this flag is set, the data content and format will be defined by the user. The reader is n¢t required
to Interpret datasstored in memory following Block #4 (or Block #6 or Block #7 if the Sensor
andl/or User_Block-fields are present). If the Sensor and User_Block fields are supported, thley shall be
implemented-if accordance with this document.

6.3{8 <Additional Memory flag

Th' £l - - d =l e L - o IR de =l | e 1.1 1 La Rl 1 0 4
1 11dg HHIUILALTS LT TAISTCIILT UT HTITIHIUT y I dAUUIUIUIT U LT O T4 ITU4dLUT y DIUCKS (1.C. DIUCRKS tO )

6.3.9 No SAM present

If all the flag bits in Block 3-4 of DFID are set to “0”, this means “No SAM present”.

6.3.10 ISO Pre Defined DFID

Byte_2 of the Data_Config, defines the pre-defined DFID codes. A default DFID is defined in this
standard. All remaining codes are reserved for future use. Procedures for the definition and approval of
new DFIDs will be part of the next revisions of this document.

© ISO 2018 - All rights reserved 9


https://standardsiso.com/api/?name=3264544f44bbc8001f8245a433a85503

ISO 14223-3:2018(E)

6.3.11 RFU flag

RFU bits shall be set to 0. The future use of the RFU bits will be defined in a future revision of this

document.

7 Page = 0 configuration

7.1 Data_Config field — DFID Coding

Iaple o — Detldlied Data_LoIllllg Ield: Drip Loding

Data_Config field (Block #4) Coding: DFID Coding AQ'\
MSB  LSB MSB  LSB 0.
BLOCK # DFID Flags Description Comiiént
4 0000 0000 0000 0000 |RFU RFU
0000 0000 0000 0010|Additional Memory_ ‘[block > Block #4
0000 0000 |Proprietary Open Format (ufser
defined)
0000 0000 0000 0000 DDM DDM Startat Block #5 if
0: NO DI present, no sensor or at Block #6
if Sensor present
1: DDM present
0000 0000 000x 0000 |Sensor Sensor present
0: No Sensor
1: Sensor present
0000 0000 00000000 | Data Format See 6.3.4
0: Page 0 specification
0000 0000 0x00 0000 |User_Block Open Format (ulser
0: No User_Block defined)
1: User_Block present
0000 0000 0000 0000 | Page configuration Bit |Indicates the memlory
setto O for Page = 0 config |data
0000 0000 0600 0000 No SAM present Any combinatioph #
0x0000 indicates[the
presence ofa SAM fjeld
00000000 0000 0001 ISO 14223-3 pre-de- |Fixed DFID grantech by
fined DFID, General |TC 23/SC 19

Animal (SAM)

yal - - 11 - )
CAIIIIIT VISLTI] al ICTISIT
maniasis and rabbies
vaccines (SAM)

Q A o
OJCT AIIIITA U,

0000 0000 0000 0011
to
00000000 1111 1111

RFU for ISO 14223-3
pre-defined DFID(254)

The approval process
for DFID codes will
be included in a fu-
ture revision of this
document.

Key: x = bit setto 0 or 1

Table 5 presents detailed DFID coding of the Data_Config field.

If the DFID code is set to 0, the transponder does not include a SAM field.

10
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If the General Animal DFID code is used (Table 6), the SAM part is always present as defined in 7.6.1.
DDM is optional and, if present, will start immediately after the SAM. The structure of the DDM shall
follow the definition given in the Data Dictionary of Annex C.

Table 6 — Data_Config field: DFID Coding (General Animal SAM)

Data_Config field (Block #4) Coding: General Animal SAM

MSB LSB MSB LSB
BLOCK # DFID Flags Description Comment
4 0000 000000000001 00000000 0x0x0010(1SO 14223-3 pre-defined
DFID, General Animal
(SAM)

EXAMPLE dd Mem, No proprietary, No DDM, x sensor, DFID data format, x User_Block
7.2| Data_Config field — Proprietary Coding

Table 7 — Data_Config field: Proprietary Coding

Data_Config field (Block #4) Coding: Propriﬁa}y Coding

MSB LSB MSB LSB &
BLOCK # DFID Flags {Description Comment
4 0000 0000 0000 0000 [0000 0000 0xxx 01x0 Proprietary Format |Open Foimat (user
defined)

The Proprietary Coding format (Table 7) is indicated by bit2.

If bjt2 = 1, the DFID bits (Byte 2 and 3) shallibe set to 0. The Sensor field, the User_Block field and
addjitional memory can be present.

The Data Format bit (bit6) shall be ignored.

If Proprietary Coding is set, the data-content and data format of the transponder will be defjned by the
usel. The reader is not required te interpret this data.

7.3| Data_Config field DSFID Coding

Table 8 — Data_Config field: DSFID Coding

X Data_Config field (Block #4) Coding: DSFID Coding
1O msB LSB MSB LSB
BLl)CK,#bSA DFID Flags Description Comment|
4 0000 0000 0000 0000 0000 0000 0x1x 00x0|DSFID Format DFID = RFU

The DSFID coding is indicated by bit5 (Table 8). This configuration allows the use of the Page = 1
memory format defined in ISO 14223-2.

If DSFID is set to 0, the configuration of Page 0 is according to this document. If bit5 is set to 0 and bit7
(Page = 1) is set to 1, then the pages = 1 will use the same coding structure.

Transponders with DSFID configuration shall support the mandatory part of ISO 14223-3 configuration
for Page 0 and may support the optional functionality (Sensor and User_Block fields) and the ISO 14223-2
memory and data formats.

If bit5 = 1, the content of the DFID field shall be RFU.

© ISO 2018 - All rights reserved 11
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7.4 Data_Config field DDM Coding

Table 9 — Data_Config field: DDM Coding

Data_Config field (Block #4) Coding: DDM Coding
MSB LSB MSB LSB
BLOCK # DFID Flags Description Comment
4 0000 0000 xxxx XXXX 0000 0000 0xxx 1010 DDM Only DFID = RFU
The DDM format is indicated by bit3 (Table 9).

In this conf
presence o

The config

Every item

Ifbit3 =1,

7.5 Seng

iguration, the transponder may include a SAM field. The start of the DDM field depends.on|
Fthe Sensor and/or User_Block, from Block #5, Block #6 or Block #7 and the presence-of S/

iration of the DDM, the content and format is defined in the DDM (see 7.7).
is uniquely defined in the Data Dictionary (see Annex C).

the DFID field shall be RFU.

or Block coding

For the default configuration of the Sensor Block, two calibration‘values should be transmitte
order to gdt an absolute value followed by the measured value andthe configuration byte as show,
Table 10.
Table 10 — Default Sensor field configuration
Sensor Block €Coding
Byte 3 Byte 2 Byte 1 Byte 0
8 bit 8 bit 8 bit 8 bit
configuration measuredvalue calibration max calibration min
value value
The configuration byte (Byte 3) shall be coded as shown in Table 11 and Table 12 (sensor t
informatiop):
Table 11 — Configuration byte
Byte 3
76|54 ]3] 2 | 1] o
RFU sensor type

— bit0-3;Flags indicating the sensor type
— bit4-5: RFU

12

bit6: Proprietary sensor

bit7: Digital output sensor

© ISO 2018 - All rights reserved
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Table 12 — Configuration byte: Sensor type

bit # Type

7] 6] 5[ 4] 3] 2] 1]o
RFU Sensor type
0| 0| 0] 0] 0| O| O| OfReserved
0| O 0 0| O] O| O 1|Temperature
0| 0| O] 0| O O| 1| O|RFU
0| 0| 0] 0| O 1| O| O|RFU
0| 0| 0] O] 1| 0| Of O|RFU
0| 1| x| x| x| x| x| x|Proprietary
1| x| x| x| x| x| x| x|Digital Sensor

requirements for the coding of the Sensor Block are given in Clause 5-
definition of the data format for these sensors will be defined in a\future revision of this

ctivate the sensor, an optional command may be used. The eommand is defined in Annej

DFID Code Definition

1 General

cedures for the management and approval ofsthe DFID Item codes will be part of a future
document. DFID codes not defined are marked as RFU and shall not be used. An exampl
has been approved is presented in Annéx G.

ressing the DFID fields does requiré-the use of the commands as defined in ISO 14223-2.

2 DFID Item “0000 0001*\Géneral Animal (SAM)

following items are included in the General Animal SAM (Table 13):
Date of birth - DD/MM/YYYY

Sex - M/F/Undefined (for example for fish)

Country ofiorigin - 3 digits, as per ISO 3166-1 (0:899)

Breed= (1)

document.

[ F.

revision of
e of a DFID

Database of origin - (2)

Place of birth - (3)
Number of associated documents - (4)

Specific characteristics for management purpose - (5)

© ISO 2018 - All rights reserved
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Table 13 — DFID Item “0000 0001” General Animal SAM

DFID Item “0000 0001” General Animal SAM
SAM Start Block # Field [bits] Description
Sensor field No Yes No Yes
User Data field No No Yes Yes
0x05 |[0x06 [0x06 |0x07 |DATE OF BIRTH [0:4] Day (1:31)
0x05 |0x06 |0x06 [0x07 |DATE OF BIRTH [5:8] Month (1:12)
0x05 |0x06 |0x06 [0x07 |DATE OF BIRTH [9:19] Year (0:2048), 0: starting year 1970

0x05 |0x06 [0x06 |0x07 |SEX[20:21] 00 - Undefined
01 - Male
10 - Female
11 - Not used
0x05 |[0x06 [0x06 |0x07 |COUNTRY OF ORIGIN|Country of hirth of the anijnal
[22:31] represented.by the Country cpde
(0:899)(as)ydefined into ISO 3146-1
0x06 |0x07 |0x07 |0x08 |BREED [0:15] Breed
0x06 0x07 |0x07 |0x08 |[DATABASE OF ORI-|Database code
GIN[16:31]

0x07 |0x08 |0x08 [0x09 |PLACE OF BIRTH [0:63] ¥ |Post code, Other (64 bits - 8 Alpha
numbers - 2 blocks)

0x09 |0x0A |0x0A |0x0B |NUMBER OF ASSOCIATED |Passportnumber (64 bits - 8 Alpha
DOCUMENTS0:63] numbers - 2 blocks)

0x0B 0x0C |0x0C |0xOD |SPECIFIC €HARACTERIS-|Tobe used for fastselection, based
TIC FORRMANAGEMENT |on DD formatting, e.g. the wejght
PURPOSES [0:31] of the animal

7.6.3 DHID Item codes “0000 0010” to 1111 1111” RFU

The DFID Item code “0000 0010” hastheen approved and granted. This code, as specified in Annex G,
shall be usgd for describing the content and encoding of the SAM memory when the information on|the
leishmanialsis and rabies vaccines, itt dogs is needed.

The DFID Item codes “0000-0011” to “1111 1111” are RFU and will be defined and included in a fufure
revision of|this document:

7.7 DD

7.7.1 General

The DDM (Data Dictionary Memory) is the part of the memory that has a flexible content and can be
programmed and organized based on user requirements.

To access specific data, the entire memory (or at least every SECTION identified with a DDM header) has
to be read in order to be able to decode and interpret the information.

The DDM is organized in different sections, each of them is independent and defines a specific block of
information (vaccine, owner information, animal information, etc.).

The coding of the DDM is defined by the relevant ISO group, in a specific Data Dictionary. See the
example in Annex D.

The content, the organization and the order of items of the DDM are defined by the user.
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Table 14 shows the general DDM structure.

DDM is organized in SECTIONS. A DDM may contain multiple SECTIONSs.

Table 14 — DDM General Structure

RELATIVE
SECTION |MANDAT. | BLOCK # BYTE# |31]|30| 29| 28|27| 26| 25| 24| 23| 22| 21| 20| 19| 18] 17| 16| 15| 14| 13| 12|11/ 10|/ 9| 8| 7| 6 | 5| 4| 3| 2] 1 |0]LOCK BIT
DDM N 0x01 0x00 DDM 1 Header N
DDM N 0x02 0x01 N
DDM N 0x03 0x02 DDM 1 Records N
DDM N 0x04 0x03 N
DDM N 0x05 0x04 N
Y N i ## DDM 2 Header ANO N
DDM N #i# #it N
DpM N ## #Hit DDM 2 Records N
DDM N #i# #i# N
DDM N #i# #i# N
DDM N ## ## N
DpM N #it #i () N
Y N #4 4 DDM 3 Header _  © N
DDM N ## ## N
DpM N ## #i#t DDM N Record$ N
DM N #i# ## N
DDM N ## ## N
A DPM SECTION is structured into two parts:
— |DDM SECTION HEADER: defines the DDM type, the length and the CRC16 (optional) ¢f the DDM
SECTION BODY (see 7.7.2)
— |DDM SECTION BODY: defines the list of information related to the DDM type (see 7.7.3).
Theg CRC is according to ISO 11785. The initialtegister content shall be all zeros: “0000”. The [CRC length
is 1p bits.
Thg DDM CRC is calculated on all the bits of the DDM section body, starting from the LSB [of the first
blog¢k to the MSB of the last block of'the DDM section body. If CRC is not used (optional), the reserved 16

bits

are set to 0. An example of aiCRC calculation is given in ISO 11785:1996, Annex A.

ri.e. all the

ADER (see

Duiling a reading session of/the’/DDM, the user can decide whether to read the entire memory
different sections or skip-some of them (after reading the header, jump to the next one).
7.712 DDM SECTION HEADER
7.7{2.1 General
The first.block (32 bits) of any DDM SECTION is always used for the DDM SECTION HE
Fig!fre 1.and Table 15).
31]30129]28] 27]26] 25| 24| 23] 22| 21] 20 19| 18] 17| 16] 15[ 14|13] 12| 11[10] 9] 871 6 | 5141312110
CRC16 NOF DDM Type DDM Length
Figure 1 — DDM SECTION HEADER
© ISO 2018 - All rights reserved
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Table 15 — DDM SECTION HEADER Definition

DDM SECTION HEADER
Field name Length Description Notes
[bits]

DDM Length  [[0:7] Number of blocks used by |8 bits address
the DDM SECTION, includ- |length means
ed header block, 1:255,0 |256 blocks,
reserved to identify the  |The total
end of DDM list memory size is

8’192 bit.

DDM Type [8:11] DDM section characteri- |See 7.7.2.3
zation

NOF [12:15] Number of Fields 0:16 Number of

items in the
section.

CRC16 [16:31] DDM SECTION BODY Header is NOT
CRC16 (optional); part of the CRE
if CRC not used, all bits calculatidy;
setto 0

7.7.2.2 I)DM SECTION HEADER: DDM Length field
The DDM Llength field defines the number of blocks for the sectioh(header and body).

7.7.2.3 D)DM SECTION HEADER: DDM Type field

Using a 4 bjits DDM type code, a maximum of 16 sections,are possible, see Table 16.

Table 16 — DDM section types

Section n@é\} Section code
o (bits)
Generic 0001
Vaccine 0010
Animal Info 0011
Owner Info 0100
RFU 0101 -1111

7.7.2.4 1)DM SECTION HEADER: NOF field

NOF correspondsto “Number of Fields” and defines how many different fields are present in eyery
section boqu.

7.7.2.5 DDM SECTION HEADER: CRC16 field

The CRC placed at the end of every DDM Section Header field. It has a defined length of 16 bits and is
calculated on the section body part only, without the header.

The CRC algorithm will be the same as the one used for the ISO 11784 and ISO 11785 code.

7.7.3 DDM SECTION BODY: DDM FIELDs

Any single DDM Section Body contains a number of DDM FIELDs with variable length as shown in
Figure 2:
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31|30] 29 |28 27| 26| 2524 23] 22| 21[ 20| 19[ 18] 17] 16

15[14[13[12[11]10] 9] 8| 7] 6 [ 5[4]3]2]1]0

CRC16 NOF DDM Type DDM Length
DDM RECORD 2 | DDM RECORD 1
DDM RECORD 2
DDM RECORD 4 DDM RECORD 3

00000000 0f

DDM RECORD 5

Figure 2 — DDM Section Body

The total number of blocks used by the DDM FIELDs and DDM HEADER shall be equal tothe
sperified in the header. The DDM FIELDs are written successively into the transpgnders meinory.

M Length

If the total number of bits used by all the DDM FIELDs does not exactly match with the total number of
bitg given in the Length field of the DDM HEADER, then all remaining bits dr€ set to 0 (PAD

7.714 DDM SECTION BODY: DDM FIELD variable length concept

In drder to be flexible and to optimize the memory space (i.e. adcommodate alphanumeric ¢
theffield lengths are variable.

Thd

coding of each item of the DDM FIELDs is done usinga “Type-Length-Value” (TLV) str

re 3 and Table 17.

Figl

NG).

haracters),

licture, see

[u
©

Lo

—r

18|17|16|15|14|13|12H10| 9lsl7]6ls|ala]2]

VALUE B LENGTH

Dictionary Codd

Figure 3 — DDM field

Table 17 — TLV description

Field fal>

lue

Description

Dictionary,

Dictionary Code value

Described in the Dictionary Lookup

Code [0:10] table (Annex C)
Using 11 bit, the maximum number of
Dictionary Codes are 2048

LT11] 0: No Variable length Dictionary “VALUE” have a fixed length

1: Variable Length

defined in the lookup table. Length
field is not present

Dictionary “VALUE” have a variable

1 P T 1.1 4l fo ol d (Y gl
lCllsLll UCITITIITU Uy LIIT TITIU LACIISLIL

Length [12:18]

Dictionary Value length

If length is present, its value is the
length of the field “VALUE” in bits or
bytes, depending by the value of field
“B”, using 7-bit maximum length is
128 bytes.

B[19]

0: bits
1: Bytes

VALUE Length is expressed in bits
VALUE Length is expressed in bytes

VALUE[19:N]

Value of the dictionary word,
N is defined by the lookup
table or by the field length

© ISO 2018 - All rights reserved
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7.8 Explanation and examples of the TLV concept (variable versus fixed length)

TLV Concept:

[L] Bit = 0, Length field is not present, fixed length specified in the Dictionary lookup table, see Figure 4.

1|10/ o] 8] 7] 6] 5]al3]2]1]0

VALUE

£

Dictionary Code

Figure 4 — DDM Field fixed length

[L] Bit = 1,|Length field is present, variable length field as specified in the Dictionary lookup tabl€,|see

Figure 5.

[u
O

18]17]16|15] 14]13]12

11]10{ 9| 8l 7] 6| 5| 4] az]1]0

LENGTH

E

Dictionany'Code

Additionalfexamples can be found in Annex E

Figure 5 — DDM Field variable length

To optimizp the usage of the memory, the Value Length flag [B] indicatés if the LENGTH is expressed in:

[B] = 0: bitp
[B] = 1: Bytes

8 Pagep 1 data access mode specification' (DSFID)

The specification for Page = 1 will be part of a future revision of this document.

18
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Annex A
(informative)

ISO 14223-3 Concept state diagram

Figure A.1 shows the recommended flow chart to access information from the [SO 14223-3 transponder.

Thi~ flawzric natr mandatoryy Thao flovr mmaxyr natr cavar allthao ontiance daccribhaod in tho ctanda-d
r ot q.

The

T TO VY TO IO T IO Tt Oy T IIC TTOVY Tty 1To T CoveT

T CIIC- O P troto oot IoT TTI—tIrre->tortr

fb .
‘l/({’b

Read AID
Proprietary daa start
@ Block 7

I — — — .k o
N Proprietary data start

= _+— _— N0 N / : @ Block 11

Read BLOCK 4 Proprietary data start
@ Block 6

Proprietary data start
Add. @ Block 5
Memory
7

User Block = 1

Read SAM Data

DDM Starts

@ Block #6
DDM Starts

@ Block #6

Last Block
?

4
DDM Starts
@ Block #7

DDM Starts

@ Block #5

Check if DDM Available Block + 1

% Figure A.1 — Recommended flow chart to access the ISO 14223-3 information

© ISO 2018 - All rights reserved

flow chart starts always by reading the animal identification code (AID) conce@'hgg [SO 11784
(indicated as “READ AID” below). )
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Annex B
(informative)

Examples of the Memory Structure

This annex provides three examples of the Memory Structure of an ISO 14223-3 compliant transponder
i ral Andimaal SAM- 1N wnthout Sancar and Tlcar Blacl f1alde (Toblao P 1) 23 vith CSaoncoy Ar 1]
with General al-S witheutSensor-and-User-Blocktields{TableB-1}-—2}-with-SenseroerUser._

TYTTITTtT TXIv X

Block fields (Table B.2); and 3) with both Sensor and User_Block fields present (Table B.3).

Table B.1 — General Animal SAM without Sensor and User_Block fields

sectioN | Manp)r. [ BLock # | Byte# [31] 30 [29] 28] 27]26] 25 [24] 23 [22] 21 [20] 19[18]17] 16] 15[ 14[13]12]11]10] 0 [ 8 [ 7 [ 6 [ 5 [ 4B 2] 1] o [LocmiT
AID Y 0x00 0x00
AID Y 0x01 0x04 1S0 11784 /150 11785 128-bit TTF Data
AID Y 0x02 0x08
AID Y 0x03 0x0C
DFID Y 0x04 0x10 Data Config ( Byte3, Byte2) | Data Config( Bytel, Bype®)
SAM N 0x05 0x14 COUNTRY OF ORIGIN | SEX | DATE OF BIRTH
SAM N 0x06 0x18 DATABASE OF ORIGIN | BREED
SAM N 0x07 0x1C PLACE OF BIRTH
SAM N 0x08 0x20
SAM N 0x09 0x24 NUMBER OF ASSOCIATED DOCUMENT
SAM N 0x0A | o0x28
SAM N 0x0B 0x2C SPECIFIC CHARACTERISTIC FOR MANAGEMENT PURROSES
DDM N N N N\

Table B.2 — General Animal SAM with,Sensor or User Block fields

sEcTioN | manphr. | Brock# | BYrE# [31] 30 [ 29] 28] 27[26] 25 [24] 23 [22] 21 [ 20[ 98] 17] 16] 15[ 14]13][12]11]10] o[ 8 [ 7 [ 6 [ 5 [4[3[2] 1] 0 [Loc]mir

AID Y 0x00 0x00

AID Y 0x01 0x04 1S0 11784 /18041785 128-bit TTF Data

AID Y 0x02 0x08

AID Y 0x03 0x0C

DFID Y 0x04 0x10 Data Config ( Byte3, Byte2) I Data Config( Bytel, Byte 0)
SENS N 0x05 0x14 Sensor Or User Block

SAM N 0x06 | ox18 COUNTRY OF ORIGIN [sex | DATE OF BIRTH

SAM N 0x07 0x1C DATABASEQF ORIGIN I BREED
SAM N 0x08 0x20 PLACE OF BIRTH

SAM N 0x09 0x24

SAM N 0x0A 0x28 NUMBER OF ASSOCIATED DOCUMENT

SAM N 0x0B 0x2C

SAM N 0x0C 0x30 SPECIFIC CHARACTERISTIC FOR MANAGEMENT PURPOSES

DDM N N N [O2N

Table B.3,— General Animal SAM with both Sensor and User Block fields

sectioN | ManpAT. | BLock #{vrE # [ 31] 30 [ 20] 28] 27]26] 25]24] 23 [22] 21]20] 19]18]17[16] 15[ 14] 13]12]11]10[ 0 8 [ 7 [ 6 [ s [4[3] 2] 1] o [LocqmiT

AID Y 0x00 0x00

AID Y 0x01 0x04 1S0 11784 /1S0 11785 128-bit TTF Data

AID Y 0x02 0x08

AID Y 0x03 0x0C

DFID Y 0x04 0x10 Data Config ( Byte3, Byte2) Data Config( Bytel, Byte 0) Y
SENS N 0x05 0x14 Sensor N

UserBlock N 0x06 0x18 User Block

SAM N 0x07 0x1C COUNTRY OF ORIGIN |SEx | DATE OF BIRTH N
SAM N 0x08 0x20 DATABASE OF ORIGIN BREED N
SAM N 0x09 0x24 PLACE OF BIRTH N
SAM N 0x0A 0x28 N
SAM N 0x0B 0x2C NUMBER OF ASSOCIATED DOCUMENT N
SAM N 0x0C 0x30 N
SAM N 0x0D 0x31 SPECIFIC CHARACTERISTIC FOR MANAGEMENT PURPOSES N
DDM N N N N
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Annex C
(normative)

DDM Dictionary

The DDM Dictionary is a table of equivalence that contains a list of all items which can be programmed

in the-BB

ho DM and tha racnactiva codinaginctriictiony
e HSHHEHe

The

To
cod

Thd
doc

NOTI

TIreTrTop Tttty e-totTTT

Dictionary for the Universal Animal Memory Structure with DFID 0x0010, and 0x8010

ing structure.

dictionary in Table C.1 is not exhaustive and will be updated during: future revisi
ument. This table includes:

a dictionary identifier to define the item type;

identifier acronymes;

identifier code and bit mask: coding in Hex and respectively in bits;
the identifier length, defined in bits, where the length-is known;

the type of data (see 7.7.2.3).

itenys is 2 048. Bit #12 is used to define if the field has a variable length or not - see 7.7.4.

E The coding of the identifiers has been dene using 11 bits which means the total numbe}

S unique.

be compliant with ISO 14223-3 and with this specific DFID, this dictionary is-the only accepted

bns of this

of possible

© ISO 2018 - All rights reserved
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Table C.1 — Data Dictionary

ID | Dictionary ACR Code | 11 bitmask | Length Type Notes
Identifier (bits)
1 |Date OfBirth| DOB 0x001 {000 0000 0001 16 Date 5 bits for DD, 4 bits for MM
and 7 bits for YY
2 |Country CC 0x002 | 000 0000 0010 10 Unsigned (0: 999)
Code
3 |Binth Place BP 0x003 | 000 0000 0011 | variable | String
Fafm Num- FNLO | 0x004 | 000 0000 0100 | variable String
ber Last
Owner
Owner Title oT 0x005 | 000 0000 0101 | variable String
Owner 0S 0x006 | 000 0000 0110 | variable String
Street
7 Owner City ocC 0x007 {000 0000 0111 | variable String
8 Owner Post OPC 0x008 [ 000 0000 1000 | variable String
Cogle
9 Enbrio 0x009 {000 0000 1001 1 Boolean
Trgnsfer
10 |[Multiples MB 0x00A | 000 0000 1010 1 Boolean Born as twin, triplet, etq.
Born
11  |Number Of NPA? | 0x00B | 000 0000 1011 3 Unsigned (0:4)

Parturitions o .
Number of parturitions uptil

now
12 |Number Of NOO 0x00C {000 0000 1100 4 Unsigned (0:8)
Offispring Number of offspring until now
13 |Dofe DA 0x00D | 0000000 1101 5 unsigned (0:16)
Anjount
14 |Dofpe DR 0x00E™000 0000 1110 1 BitField
Regolution
15 |Dofpe Unit DU 0x00F | 000 0000 1111 1 BitField
16 |Application AP 0x010 0000001 0000 1 BitField
Pefiod
17 |Application APTS 0x011 | 0000001 0001 1 BitField | Time span of one applicatjon
Petiod Time period
Spcln
18 |Engl Of EOAP | 0x012 {000 0001 0010 16 Date
Applieation
Pertod
19 |Kind Or KOA 0x013 {0000 001 0011 1 BitField
Application
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