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Introduction

The technical concent of animal idantificatiaon dascribad ic ba
e -G Hoea—

sed upon the

principle of radio-frequency identification (RFID). ISO 11785/
connection with ISO 11784 which describes the struct
information content of the codes stored in the transponder.

The International Organization for Standardization\(ISO) draw
the fact that compliance with clause 6 and anniex A of this
Standard may involve the use of patepts concerning
transmission.

ISO takes no position concerning the evidence, validity and sq
patent rights.

The following patent holder-has assured I1SO that he will
patent rights concerning FBX B technology:

NEDAP Agri BV
Postbus 9
NL-7255 ZG Hengelo

Tel. .37 575 46 38 00
Fax+ 31 575 46 37 25

The- following patent holders have assured ISO that they &
negotiate licences under reasonable and non-discriminator
conditions with applicants throughout the world. In this
statement of the holders of these patents rights are registere

Destron Fearing Corporation
490 Villaume Avenue
USA-South St. Paul, MN 55075-2445

Tel. + 1612 455 1263
Fax + 1 612 455 0413

Datamars SA

applicable in
ire and  the

5 attention to
International
methods of

ope of these

not exert its

re willing to
/ terms and
respect, the
| with ISO:

Via Ponteggia
CH-6814 Cadempino-Lugano

Tel. + 41 91 58 27 01
Fax + 41 91 58 27 41

Texas Instruments Limited
800 Pavilion Drive
Northampton Business Park
GB-Northampton NN4 7YL

Tel. + 44 1604 663 000
Fax + 44 1604 663 001
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TROVAN Limited
c/o Gruenguertelstr. 12
D-50996 Cologne

Tel. + 49 221 391 431
Fax + 49 221 395 893

Attention is moreover drawn to the possibility that some of the elements
of this International Standard may be the subject of patent rights other
than those identified above. ISO shall not be held responsible for
identifying any or all such patent rights. In that connection, additional
correspondences were received from two other companies (AVID and

EID) not wilfmg—to—forward—pertiment—dectaratommaccordance—with—the
current ISO Directives.

Copies of declarations and statements received from all the above
mentioned ¢ompanies are available upon request to the ISO Central
Secretariat.
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Radio-frequency identification of animals — Technical

CONCeE
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This Intern
to a transd
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ational Standard specifies how a transponder is activated and how the stored information
eiver.
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Transpond|
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Internation
two years
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The follow
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revision, 3
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registers g

ISO 11784

ers are in conformance with this International Standard provided they meet the requirem
f this International Standard. Transceivers are insgonformance with this International Stang
the requirements given in clause 6 and annex.Ajif the latter is applicable.

allow a smooth transition from the different transponders presently in use to those compl
al Standard, transponders meeting the fequirements of annex A may be applied for a transi
from the date of the first edition of-this International Standard.

pative references

ing standard contaifis-provisions which, through reference in this text, constitute provi
al Standard. At thevtime of publication, the edition indicated was valid. All standards a
nd parties to.@greements based on this International Standard are encouraged to in
of applying thé most recent edition of the standard indicated below. Members of IEC and
f currently-valid International Standards.

:1996\Radio-frequency identification of animals — Code structure.
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ents given in
ard provided

ing with this
tion period of

sions of this
e subject to
estigate the
ISO maintain

4 Definitions

For the purposes of this International Standard, the following definitions apply.

4.1 activation field: Electromagnetic field transmitted by a transceiver to energize and/or activate a transponder.

4.2 activation frequency: Frequency of the activation field.

4.3 activ

ation period: Time duration of the activation signal.
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4.4 bit rate: Number of bits transmitted per second.

45 differential bi-phase encoding: Method of encoding in which data bit 0 is represented by a mid-bit transition;
data bit 1 is represented by no transition; and there is always a transition in between two bits.

4.6 encoding: One to one relationship between basic information elements and modulation patterns.
4.7 error detection code: Bits that contain information which can be used to detect errors.

4.8 frequency shift keying: Binary information is superimposed onto a carrier electromagnetic field by shifting
between disdrete frequencies of the Tield.

4.9 full dupllex: Method of information exchange in which the information is communicated while the transceiver
transmits thelactivation field.

4.10 half duplex: Method of information exchange in which the information is communicated|after the
transceiver has stopped transmitting the activation field.

4.11 header: Bits transmitted before the useful information, uniquely identifying the start of a page, yhich may
also be used [for synchronization of the transponder and the transceiver.

4.12 identification code: 64 bits of the identification telegram whigh are specified in ISO 11784.

4.13 identification telegram: The total identification message-(header, identification code, error deteftion code
and trailer), ppssibly repeatedly transmitted by the transpondér upon activation.

4.14 mobilg transceiver: Transceiver that is not connected to other transceivers when these are in itd vicinity to
synchronize gctivation periods and pauses.

4.15 modujation: Method of superimposing information onto an electromagnetic field by means of varying a
specific parameter of the field.

4.16 non-return to zero encoding: Method of encoding in which data bit 1 is a high signal and data bif 0 is a low
signal.

4.17 page:|A coherentpart of the communicated information.

4.18 phasd shift keying: Binary information is superimposed onto a carrier electromagnetic field by |ntroducing
discrete phage-shifts of the field.

4.19 stationary transceiver: Transceiver that is connected to other transceivers when these are in its vicinity to
synchronize activation periods and pauses.

4.20 trailer: Bits transmitted after the error detection code; the content of which is dependent upon the value of
the flag for an additional data block which is specified in ISO 11784.

4.21 transceiver: Device used to communicate with a transponder.

4,22 transponder: Device which transmits its stored information when activated by a transceiver and may be
able to store new information.
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5 Abbreviations

AM amplitude modulation

BCC block control character

CRC cyclic redundancy check

DBP differential bi-phase encoding

FDX full duplex

FSK frequency shift keying

HDX half duplex

SB feast significant bits

MSB most significant bits

NRz non-return to zero encoding

PSK phase shift keying

RFID radio-frequency identification
6 Reqyirements
The systgm shall be defined in such a way that the FDX and HDX transponders can be read by on
Annex A ¢lescribes the method that can be used to enhance the functionality of this transceiver t
installed Hase transponders which are not compatible with the FDX\and HDX transponders described |

A stationgry transceiver shall activate transponders using<an activation field with an activation

(134,2 + 1
not valida
100 ms. (
last for 20
resumed.

20 ms payise (see annex C).

A mobile
activation
active tra
transceive
activate d

The ident
(see anne

In view (¢
memory,

3,42 x 10-3) kHz. The activation period shall be 50°ms. If an FDX signal is received during ad
ed, the activation period shall be extended untilbe identification telegram is validated, but n
onsecutively, there shall be a pause in the.activation signal. If an HDX signal is received th
ms. If no HDX signal is detected within 3'ms after a 3 dB decay of the activation field, acti
For synchronization reasons, each tenthactivation cycle shall have a fixed pattern of 50 ms

ransceiver shall be able to detect the presence of additional active transceivers through th
signals. If no activation signal is detected within 30 ms, the mobile transceiver is out of 1
hsceivers and shall use_the activation protocol defined above for a stationary transceiver.
r does detect an activation signal it shall wait for the rising edge of the next activation si
Liring a fixed period“of50 ms.

fication codehall be in accordance with ISO 11784. The identification code, the CRC error
k B) and the\trailer shall be transmitted starting with the LSB and ending with the MSB.

f future enhancements, for example multi-page transponders incorporating sensors ar
theNidentification telegram shall terminate in 24 trailer bits in which, for instance, info

e transceiver.
b read certain
n this clause.

frequency of
tivation but is
bt longer than
e pause shall
ation shall be
activation and

b reception of
each of other
If the mobile
jnal and shall

detection bits

d/or writable
rmation from

Sensors g

r the contents of trailing pages may be stored. If the flag for additional data blocks. which

s specified in

ISO 11784, is binary 0 the value of most of the trailer bits is unspecified. The value of the trailer bits for additional
data blocks which have a flag equal to binary 1 will be defined by a future International Standard.

NOTES

1 Since errors in the trailer will not be detected by the error detection protocol of the identification telegram, it is not
necessary to read these bits in order to correctly detect the identification code.
2 In most countries the use of transceivers as described in this International Standard is subject to regulations. Type approval
from the national regulatory agencies may be required before they can be operated or traded in these countries.

6.1 Full

duplex system

An FDX transponder receiving the activation field shall transmit its code during the activation period. The FDX
transponder uses a modified DBP encoded sub-carrier which is amplitude modulated upon the radio frequency
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carrier. Because the slope of a low-high transition is not infinitely steep, every low-high transition is advanced in
time to a maximum of eight cycles to obtain optimal performance (see figure 1). The transponder shall send its
message back using the frequency bands 129,0 kHz to 133,2 kHz and 135,2 kHz to 139,4 kHz. The duration of one
bit is 32 activation field cycles. This corresponds to a bit rate of 4 194 bit/s.

NOTE — The basic frequency of the sub-carrier, containing the phase encoded data signal, is not influenced by the
advancement in time of the low-high transition and remains 4 194 Hz (binary 1:180° phase shift; binary 0: no phase shift).

a) Encoding signal structure

AM MMAMM MAAMAMMAAMAMMMMMA’H
W WWWVW TTTTTVRVTV VYTV w

b) Radio-freguency signal structure

——
T——

—=

0]23845 ms 0,23845Mm§

Figure 1 — Signal structures of the FDX identification telegram

The structure|of the FDX identification telegram (see figure 2) is as:follows:

— a header|of 11 bits (00000000001) used to identify the start of thé_identification telegram;
— a 64-bit iflentification code transmitted in eight blocks of 8 bits;
— two blocks of 8 bits containing the 16 CRC error detection bits;

— three blogks of 8 bits containing the 24 trailer bits.

The error detpction code is calculated solely over the identification code. Each block 0fy8 bits is trailed by a control
bit with the vhlue binary 1 to prevent the appearance of the header in the rest of the identification telegram.

" 64 + 8 16 + 2 24 + 3
MSB

Header Identification code CRC Trailer

Figure 2 — Structure of the FDX identification telegram

6.2 Half duplex system

If no FDX signal was received during activation, or if an FDX signal was received and validated, the activation shall
cease after 50 ms and an interruption of the activation field shall be maintained during at least 3 ms. The decay of
the activation field from —3 dB to — 80 dB shall be completed within 1 ms. An HDX transponder charged with
energy during the activation uses the interruption to transmit its signal. The HDX transponder shall respond
between 1 ms and 2 ms after a 3 dB decay of the activation signal. If no HDX signal is detected within 3 ms after a
3 dB decay of the activation signal, activation shall be resumed (see figure 3).
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The HDX transponder uses FSK modulation at (124,2 + 2) kHz to transmit a binary 1 and at (134,2 + 1,5) kHz to
transmit a binary 0. The encoding of the signal shall be NRZ. The duration of a bit is 16 cycles, corresponding to a
bit rate of 8 387,5 bit/s for binary zeros and 7 762,5 bit/s for binary ones (see figure 4).

Activation resumed if

no

Detay, U8

30+

- 404+

- 604

- 70+

- 80+

- 90-L

HDX signal detected.

The HDX transponder
respond in this range

bee 6.2)

hall
see 6.2)

0 1 0 1
3) Encoding signal structure
134,72 kHz 124,2 kHz 134,2 kHz 124,2 kHz
0,1288 ms 0,192 ms

b) Radio-frequency signal structure

Figure 4 — Signal structures of the HDX identification telegram
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The structure of the HDX identification telegram (see figure 5) is as follows:

— aheader of 8 bits (01111110) used as a synchronization sequence;
— a 64-bit identification code;

— 16 CRC error detection bits;

— 24 trailer bits.

If the flag for additional data blocks is binary 0 the values of the first eight trailer bits shall be 01111110. The error
detection code is calculated solely over the identification code.

N
U
Header Identification code CRC Trailer
Figure 5 — Structure of the HDX identification telegram
Table 1 — Summary of the FDX and HDX systems
Parameter FDX system HDX system
Activation frepquency 134,2 kHz 134,2 kHz
Modulation AM-PSK FSK
Return frequégncies 129,0 kHz to 133,2 kHz 124,2 kHz (1)
135,2 kHz t0,139:4 kHz 134,2 kHz (0)

Encoding modifieddDBP NRZ
Bit rate 4194 bit/s 7 762,5 bit/s (1)

8 387,5 bit/s (0)

Telegram strificture:

— Heafer 11 8
— |dentification code 64 64
— Errof detection code 16 16
— Trailer 24 24
— Control bits 13 —
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Annex A
(normative)

Integration of installed bases

A.1 Introduction

This International Standard specifies a transceiver capable of activating, receiving and interpreting an identification
telegram’transmltted by a transponder using either the FDX or the HDX method of transmission. Ho

populatio
transmitti

situation i to be coped with.

Clause A.

been iden

in accordgnce with the main body of this International Standard.

A.2 Technical characteristics of known and widely used technologies

A transce|ver shall activate a transponder at either the frequency. f5\equal to 134,2 kHz or at the opti
fo specifidd below.

A.2.1 Destron (FECAVA version) technology

The trans

(1256 +12

5 x 10-3) kHz. The transponder sends‘its message using AM-FSK. The duration of a binary

100 cyclep of fo. A binary 0 is represented by.50 cycles at fp/10, followed by 50 cycles at fp/8 (see
binary 1 ig represented by 50 cycles at fo/8, fellowed by 50 cycles at f;/10.

vever, a large

of animals has already been identified by means of transponders, in particularGnjegtables ones,
ng their identification telegram using one of the methods specified below. This annex“spedifies how this

P specifies the technical characteristics of known and widely used technologies'with which| animals have
tified. Clause A.3 defines a concept showing how these technologies can-be‘incorporated i} a transceiver

mal frequency

ponders have been designed for optimum performance to be activated at the frequendy fy equal to

state shall be
figure A.1). A

The idenﬂiﬁcation telegram shall comprise 48 data bits, of which 35 are information bits. The structure of the

identifica

jon telegram is shown inffiglre A.2.

3) Encoding signal stucture

LYY To/8

HmHl“llm“l”mnHl“nm“l“nm“ LR AR A
H!H‘””HIHUWHIH‘”HHIH‘”HIHH‘””llH””HH””HH”HHHU”HH“”HH””H

50 cycles of £ | 50 cycles of
|

b) Radio-frequency structure

Figure A.1 — Signal structures of binary 0 of Destron (FECAVA version)
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Encoding

P Parity dat

The transceiv

A.2.2 Data

The transpon
(126+£12,5x

a binary state

transition in
representing
consists of a

The structure

8 synchrg
bits);

— 48 information bits, divided into 6/blecks of 8 bits [each block is supplemented with a parity (even)

end].
The transceiv

a) Header

40

LSB

©1SO

Header Identification code

b) Full telegram

violation
bit, odd parity check

Figure A.2 — Structure of the Destron (FECAVA version) identification telegram

br shall validate the unique identification code after reception of at least\two identical telegra

mars technology
ders have been designed for optimum performance to.be activated at the frequency f;
10-3) kHz. The transponder sends its message using PSK in the frequency band fy/9. The d
(equal to one bit length) is 100 cycles of fy. Theencoding of the message is Manche
he Manchester encoded signal is representediby a 120° phase shift. The Manchester
b binary 0 of the original message consists gf@ — 120° phase shift and that representing
+ 120 ° phase shift.
of the identification telegram (see figure A.3) comprises 62 bits as follows:

nization bits (0000 “1” “0" O where 1" and “0" are long bits which are 1,5 times longer th

er shall validate the.tnique identification code after reception of at least two identical telegra

0

3) Header

ms.

equal to
uration of
ter. Each
transition
b binary 1

AN normal
bit at the

Ims.

*

P

Encoding

MSB 54 LSB

Header Identification code

b) Full tetegram

violation

Parity data bit, even parity check

Figure A.3 — The structure of the Datamars identification telegram
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The transponders have been designed for optimum performance to be activated at the frequency f, equal to
(128 £ 3) kHz. The transponder sends its message using PSK in the frequency band fy/2. The encoding is
differential biphase. A binary 0 is represented by a phase shift of 180°. A binary 1 is represented by a phase shift of

0°. The duration of a binary state is 16 cycles of f;.

The structure of the identification telegram (see figure A.4) comprises 64 bits as follows:

— 8 synchronization bits (01111111);

— 39inf

ormation bits;

— 17 er

D Data
Row
R Colun

A.3 Copncept for including the technologies in an FDX/HDX transceiver

This claus|
in a transq

The trans
accordand

(e — [
Ul ucilecCluUrT UIts.

8 MSB

56

LSB

Header

bits in groups of 3
barity, odd parity check
NN parity bits, odd parity check

Figure A.4 — The structure of the Trovan identification telegram

e recommends a concept for the inclusion of the technologies described in section A.2.1, A
eiver. This concept consists of.plugging a module for one or more of these technologies int
part of th¢ transceiver. Figure A.5 shows the operating mode. The default function is to read the FD
ceiver shall immediately/sWwitch back to the default function after reading a transponde

e with A.2.1, A.2.2 or A2.3.

Identification code

2.2and A.2.3
D the receiver
X/HDX signal.
r which is in

RF signal

Antenna ////

RX/TX
(IS0 11785)

Control Logic
(IS0 11785)

RX Recei

Module

Data

RX/TX
IBS xx

Control

ver

TX Transmitter

IBS Installed base system

Figure A.5 — Schematic diagram of a transceiver combined with a module to read one of
the technologies described in this annex
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Annex B
(normative)

CRC check for error detection

B.1 Description

The CRC polyremia-Ho-3-02H-s:
P(X)=X"0 + X12 + X5 +1
The implemepted version of the CRC check has the following characteristics:

— reverse CRC-CCITT (0 x 8 408);

— the data gtream is always sent from transponder with LSB first;

— the CRC|shift register is initialized to all 16 bits equal to zero;

— the first gata bit (LSB data) EXORed with the LSB of the register is shifted into the register's MSB;
— after the|64 shifts (64 data bits are shifted) the register contains the BEC.

Figure B.1 shows the CRC check.

P{X)=X1 K2 X3 X& X5 X6 X? X8~X9 X110 X11 X12 X13 X1 X15 X14 X0
) D /4R
U N N
MSB LSB
Data LSB
----------- Datain
LYB first

Figure B.1 — Schematic diagram of the CRC check

B.2 CRC check source code example

; BCCH and BCCL contain the 16 bit CRC. Both must be initialized to =zero;

; GPR is a general purpose register for temporary storage (scratch register)
; A = Accumulator

; BTJZ Bit Test Jump Zero

; SETC Set Carry Flag

; CLRC Clear Carry Flag

; RRC Rotate Right Through Carry

10
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; loop start

; test databit for high or low

BTJZ $RXDAT, DALOW ; RXDAT=LOW
SETC ; RXDAT=HIGH
JMP BCCGEN
DALOW CLRC
BCCGEN RRC BCCH ; Shift
RRC BCCL
IRE OtE =0
XOR %$210000000, BCCH ; C=1 --> Toggle Q16
Q1L MOV BCCH, GPR ; Q16=0 ?
AND %$210000000,GPR
JZ D16L
XOR 200001000, BCCL ; Toggle Q4
XOR %$?200000100, BCCH ; Toggle Q11

D16L continue with Program

; repeaf loop for n bits

B.3 Reference

CCITT Refommendation G.706, Frame alignment and cyclic redundancy check (CRC) procedures relating to basic
frame striictures defined in recommendation G.704:

11
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A transceiver

A C
(informative)

nnex

Synchronization

Introduction
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listening paus
receive the H

ICN 117QE ~4
oV 11700, L4

In practice, tw
be interconne|
without connd

C.2 Wired

To explain thg
to activate bo|
Standard.

synchronizatig
receiving a te

Thi
1

Case 1: None
Case 2: The T|
Since no FDX
presence of t
causes all oth
Case 3: Trang
The transpon
transponder g
correctly or u

“high”.

Since no HDX

e of the second transcewer and vice versa. The result |s that neither transcelver WI|| f
DX telegram Thls annex lndlcates how transcelvers operating according to the protocel

.-. o~
I

e

Cted to synchronize activation and listening periods; mobile transceivers must be able to sy
cting wires.

synchronization

concepts, five cases will be reviewed. In these cases fourtransceivers (TRX1-TRX4) contin

+ramanaiara HeST=YgalalelaT~Tal

transceivers are interconnected and synchronized with a DIIII}JIU two-level Sig
n sugnal is “low"” if no transponder telegram is beingreceived; it is “high” if one of the trans
egram.

of the transceivers have transponders in the field.

RX2 transceiver detects an HDX transponder.

signals appear at any of the transceivers the activation signal does not need to be exte
ne HDX signal (within 3 ms).is:signalled by TRX2 by making the synchronization signal “hig

br transceivers to provide-a'‘listening period of 20 ms.

ceiver TRX1 detects-ah-FDX transponder.

ignal was recetvéd but not validated, the activation signal can be extended until the signal i

signal is received, the following pause can be limited to 3 ms for all transceivers.

Her transmits itSydata telegram almost instantaneously upon receiving the activation sigh

during the
e able to
Hefined in

0 basic types of transceiver can be encountered: stationary and mobile. Stationary transceivers can

nchronize

uously try

th FDX and HDX transponders using the activation protocol described in clause 6 of this International

| Tt
rdi. TS
ceivers is

nded. The
h”, which

al. If the
received

ntil a 10008 time-out period has expired. During reception, TRX1 makes the synchronizafion signal

Case 4. Transceiver TRX2 detects an HDX transponder and TRX4 an FDX transponder during the same
interrogation sequence.

The FDX transponder telegram is correctly received within 50 ms; consequently, the interrogation pattern is

identical to ca

se 2.

Case 5: Is similar to case 4 except that validation of the FDX telegram requires extension of the activation signal.

C.3 Wireless synchronization

A mobile transceiver by nature cannot directly be connected to other transceivers. To prevent a mobile transceiver
interfering with the interrogation protocol of other transceivers it must be able to detect the presence of additional

12
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