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National foreword

This British Standard reproduces verbatim ISO/IEC 18000-2:2004 and
implements it as the UK national standard.

The UK participation in its preparation was entrusted to Technical Committee
IST/34, Automatic identification and data capture techniques, which has the
responsibility to:

— aid enquirers to understand the text;

— present to the responsible international/European committee any

enquiries on the interpretation, or proposals for change, and keep the
UK interests informed;

—  monitor related international and European developments and
promulgate them in the UK.

A list of organizations represented on this committee can be obtained on
request to its secretary.
Cross-references

The British Standards which implement international publications referred to
in this document may be found in the BSI Catalogue under the section entitled
“International Standards Correspondence Index”, or by using the “Search”
facility of the BSI Electronic Catalogue or of British Standards Online.

This publication does not purport to include all the necessary provisions of a
contract. Users are responsible for its correct application.

Compliance with a British Standard does not of itself confer immunity
from legal obligations.

Summary of pages

This document comprises a front cover, an inside front cover, the ISO/IEC
title page, pages ii to viii, pages 1 to 71 and a back cover.
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Foreword

ISO (the International Organization for Standardization) and IEC (the International Electrotechnical
Commission) form the specialized system for worldwide standardization. National bodies that are members of
ISO or IEC participate in the development of International Standards through technical committees
established by the respective organization to deal with particular fields of technical activity. ISO and IEC
technical committees collaborate in fields of mutual interest. Other international organizations, governmental
and non-governmental, in liaison with ISO and IEC, also take part in the work. In the field of information
technology, ISO and IEC have established a joint technical committee, ISO/IEC JTC 1.

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.
The main task of the joint technical committee is to prepare International Standards. Draft International
Standards adopted by the joint technical committee are circulated to national bodies for voting. Publication as

an International Standard requires approval by at least 75 % of the national bodies casting a vote.

ISO/IEC 18000-2 was prepared by Joint Technical Committee ISO/IEC JTC 1, Information technology,
Subcommittee SC 31, Automatic identification and data capture techniques.

ISO/IEC 18000 consists of the following parts, under the general title Information technology — Radio
frequency identification for item management:

— Part 1: Reference architecture and definition of parameters to be standardized
— Part 2: Parameters for air interface communications below 135 kHz

— Part 3: Parameters for air interface communications at 13,56 MHz

— Part 4: Parameters for air interface communications at 2,45 GHz

— Part 6: Parameters for air interface communications at 860 MHz to 960 MHz

— Part 7: Parameters for active air interface communications at 433 MHz
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Introduction

ISO/IEC 18000 is a series of International Standards describing common communications protocols for the
purpose of Radio Frequency Identification for Item Management.

This part of ISO/IEC 18000 relates to systems operating at frequencies less than 135 kHz.

It has been developed in accordance with the requirements determined in ISO 18000-1, Information
technology — Radio frequency identification for item management — Reference architecture and definition of
parameters to be standardized.

The International Organization for Standardization (ISO) and International Electrotechnical Commission (IEC)
draw attention to the fact that it is claimed that compliance with this document may involve the use of patents
concerning radio-frequency identification technology given in the table below.

ISO and IEC take no position concerning the evidence, validity and scope of these patent rights.

The holders of these patent rights have assured the ISO and IEC that they are willing to negotiate licences
under reasonable and non-discriminatory terms and conditions with applicants throughout the world. In this
respect, the statements of the holders of these patent rights are registered with ISO and IEC.

Information may be obtained from:

Contact details Patent number
ATMEL US 5286955
Dr. Bertram Koch EP 0502518B1

Leiter Patentabteilung OP31
ATMEL Germany GmbH
Theresienstrasse 2

D-74072 Heilbronn

Germany

Tel: +49-7131-67-3254

Fax: +49-7131-67-2789
bertram.koch@hno.atmel.com

Matrics Technology US 6002344
Mr Kevin J Powell

Senior Director, Product Development
8850 Stanford Blvd, Suite 3000
Columbia, MD 21045

USA

Tel: +1-410-872-0300

Fax +1-443-782-0230
kpowell@matrics.com

Koninklijke Philips Electronics N.V AT-PS 401127, CN 1293789-A

Mr.Harald Réggla EP 1064616A, JP 00-596516
Intellectual Property & Standards US 09/487151, WO 00/45328-A1
Triester Strasse 64 EP 0473569B, JP A91-211035
A-1101 Vienna US 5345231B, AT-PS 395224
Austria US 2002-0131453-A1
harald.roeggla@philips.com WO 02/073511
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Contact details

Patent number

Z.l. des Godets

France

INTERCODE / SPACECODE
12, Rue des Petits Ruisseaux

F-91370 Verriéres le Buisson
Tel: +33.1.69.75.21.70

Fax: + 33.1.60.11.00.31
intercode.sarl@wanadoo.fr

US 5426423, EP 90909459.1
CA 2058 947, US 6177858B1
EP 96402556.3, CA 2191787
US 5923251, EP 96402554.8
CA 21911788, US 5808550

EP 96402555.5, CA 2191794

Mr. Russ Baumann
34 Forest Street

Attleboro, MA
USA

rbaumann@ti.com

Texas Instruments Inc.

S&C Patent & Legal Counsel

Tel: +1508-236-3314
Fax: +1 508-236-1960

EP 845751, US 5793324
US 5929801, US 5053774

Attention is drawn to the possibility that some of the elements of this document may be the subject of patent
rights other than those identified above. ISO and IEC shall not be held responsible for identifying any or all

such patent rights.
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Information technology — Radio frequency identification for
item management —

Part 2:
Parameters for air interface communications below 135 kHz

1 Scope

This part of ISO/IEC 18000 defines the air interface for radio frequency identification (RFID) devices operating
below 135 kHz used in item management applications. Its purpose is to provide a common technical
specification for RFID devices to allow for compatibility and to encourage inter-operability of products for the
growing RFID market in the international marketplace. This part defines the forward and return link
parameters for technical attributes including, but not limited to, operating frequency, operating channel
accuracy, occupied channel bandwidth, spurious emissions, modulation, duty cycle, data coding, bit rate, bit
rate accuracy, bit transmission order. It further defines the communications protocol used in the air interface.

This part contains two types. The detailed technical differences between the types are shown in the parameter
tables.

This part of ISO/IEC 18000 specifies
e The physical layer that is used for communication between the interrogator and the tag.
e The protocol and the commands
e The method to detect and communicate with one tag among several tags (“anti-collision”)

It specifies two types of tags: Type A (FDX) and Type B (HDX). These two types differ only by their physical
layer. Both types support the same anti-collision and protocol.

FDX tags are permanently powered by the interrogator, including during the tag-to-interrogator transmission.
They operate at 125 kHz.

HDX tags are powered by the interrogator, except during the tag-to-interrogator transmission. They operate at
134,2 kHz. An alternative operating frequency is described in Annex B.

An optional anti-collision mechanism is described in Annex D.

2 Conformance

21 Tag
To claim conformance with this part of ISO/IEC 18000, a tag shall be of either Type A or B.

NOTE Nothing in this part of ISO/IEC 18000 prevents a tag to be of both types, although for technical reasons, it is
unlikely that such tags are ever marketed.
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2.2 Interrogator
To claim conformance with this part of ISO/IEC 18000, an interrogator shall support both Types A and B.
Depending on the application, it may be configured as Type A only, Type B only or Types A and B.

When configured in Types A and B, and when in the Inventory phase, the interrogator shall alternate between
Type A and Type B interrogation. See Annex C.

NOTE The rules for RFID device (tag and interrogator) conformity evaluation will be given in a future Technical
Report (ISO/IEC TR 18047-2).

3 Normative references

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

ISO/IEC 7816-6, Identification cards — Integrated circuit cards — Part 6: Interindustry data elements for
interchange

ISO/IEC 15418, Information technology — EAN/UCC Application Identifiers and Fact Data Identifiers and
Maintenance

ISO 11784, Radio frequency identification of animals — Code structure
ISO 11785, Radio frequency identification of animals — Technical concept

ISO/IEC 15961, Information technology — Radio frequency identification for item management — Data
protocol: application interface)

ISO/IEC 15962, Information technology — Radio frequency identification for item management — Data
protocol: data encoding rules and logical memory functions')

ISO/IEC 18000-1, Information technology — Radio frequency identification for item management — Part 1:
Reference architecture and definition of parameters to be standardized

ISO/IEC 19762 (all parts), Information technology — Automatic identification and data capture techniques —
Harmonized vocabulary")

4 Terms, definitions, symbols and abbreviated terms

For the purposes of this document, the terms, definitions, symbols and abbreviated terms given in
ISO/IEC 19762 (all parts) and the following apply.

4.1 Terms and definitions

411

anti-collision loop

algorithm used to prepare for and handle a dialogue between interrogator and one or more tags out of several
in its energizing field

4.1.2
byte
8 bits of data designated b1 to b8, from the most significant bit (MSB, b8) to the least significant bit (LSB, b1)

1) To be published.
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All symbols are expressed with a letter, followed by a upper case letter (A or B or D when referring
respectively to the Type A or Type B or Annex D, p when referring to the protocol), followed by letters and/or
numbers as appropriate. The main symbols are listed below, where X represents A or B or D. Timings are
expressed with an upper case T and according to above rule. Other symbols specific to A, B or D are
specified in the relevant clauses.

ch
TXdO

TXd1

Carrier frequency of the operating field
Period of Data Symbol "0"
Period of Data Symbol "1"
Period of carrier frequency (Tx. = 1/fxc)

Code Violation Duration

4.3 Abbreviated terms

ACL
ASK
AFI
BSS
BWP
CRC
CRCT
DSFID
EOF
FDX
HDX
IRC
LSB
MFC
MSB
MSN
NOB
NOS
NRZ
RF
RFU
SOF
SuID
uiD

Allocation class

Amplitude shift keying
Application family identifier
Block security status

Block write protection
Cyclic redundancy check
Response cyclic redundancy check flag
Data storage format identifier
End of frame

Full duplex

Half duplex

IC reference code

Least significant bit
Manufacturer code

Most significant bit
Manufacturer serial number
Number of blocks

Number of slots

Non return to zero

Radio frequency

Reserved for future use

Start of frame

Sub unique identifier (includes MFC and MSN)
Unique ldentifier (includes ACL, MFC and MSN)
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5 Physical layer
5.1 Type A (FDX)

5.1.1 Power transfer

Power transfer to the tag is accomplished by radio frequency via coupling antennas in the tag and in the
interrogator. The RF operating field supplies permanently power from the interrogator to the FDX tag. For
communication between interrogator and tag, the field is modulated.

5.1.2 Frequency

The carrier frequency of the RF operating field is fac = 125 kHz.

5.1.3 Communication signal interface interrogator to tag

5.1.3.1 Modulation

Communications between interrogator and tag takes place using ASK modulation with a modulation index of

100%.

TAz TA3

RF Carrier Amplitude

a
V

X
Yy

\ ]

envelope of interrogation field

Figure 1 — Modulation details of data transmission from interrogator to tag

Table 1 — Modulation coding times

Min Max
m = (a-b)/(a+b) 90 % 100 %
Ta1 4% Tac 10 * Tac
Ta2 0 0,5* Ta1
Tas 0 0,5 * Tado
X 0 0,15*a
y 0 0,05*a

NOTE Tac = 1/fac ~ 8s

4

Full document details: BS ISO/IEC 18000-2:2004

Documents

Document Sharing Hub


http://www.avadocuments.com/doc/bs-iso-iec-18000-2-2004
http://www.avadocuments.com/doc/bs-iso-iec-18000-2-2004

5.1.3.2 Data rate and data coding

BS ISO/IEC 18000-2:2004

The interrogator-to-tag communication uses Pulse interval encoding. The interrogator creates pulses by
switching the carrier as described in Figure 1. The time between the falling edges of the pulses determines
either the value of the data bit "0" and "1", a Code violation or a Stop condition.

Assuming equal distributed data bits "0" and "1", the data rate is in the range of 5,1 kbit/s.

Data “0”

— T —

™ ¢
carrier on

carrier off —

i ]4—

Data “1”

Taa1 >

TAOI‘-

¢
Tao "_

carrier on

carrier off —

“Code violation”

Thev

T | €

2

¢
us l‘-

carrier on

carrier off —

“Stop condition”

Ther

<
us "_

carrier on

carrier off —

Figure 2 — Interrogator to tag: Pulse interval encoding

Table 2 — Data coding Times

Meaning Symbol min max
"Carrier off" time Tap 47 Tac 10 * Tac
Data "0" time Tado 18 * Tac 22 * Tac
Data "1" time Tadt 26 * Tac 30 * Tac
"Code violation" time Tacy 34 * Tac 38 * Tac

"Stop condition" time Tasc >42* Tac n/a

NOTE  Tac= 1/fac~8 ps.

5.1.3.3  Start of frame pattern

The interrogator request starts always with a Start of frame pattern (SOF) for ease of synchronization. The

SOF pattern consists of a data bit "0" pattern and a "Code violation" pattern.
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Data “0” “Code violation”

l—— TAd0—Pl¢——— TAcv ———Pp
N TAp,‘_ N TAp] ‘ _TAp

carrier on T

carrier off — u —I

« SOF >

Figure 3 — Start of frame pattern

The tag shall be ready to receive a SOF from the interrogator within 1,2 ms after having sent a response to
the interrogator.

The tag shall be ready to receive a SOF from the interrogator within 2,5 ms after the interrogator has
established the powering field.

5.1.3.4 End of frame pattern

For slot switching during a multislot anti-collision sequence, the interrogator request is an EOF pattern. The
EOF pattern is represented by a "Stop condition".

“Stop condition”

< T psc

_>TAp k_

carrier on —

carrier off —

< EOF

v

Figure 4 — End of frame pattern

5.1.4 Communication signal interface tag to interrogator

5141 Data rate and data coding

The tag shall be capable to communicate with the interrogator via an inductive coupling, whereby the carrier is
loaded with

- a4 kbit/s Manchester coded data signal on the International Standard commands
- a2 kbit/s dual pattern data coding on the INVENTORY command

NOTE The slower data rate used during the inventory process allows for improving the collision detection when
several tags are present in the interrogator field, especially if some tags are in the near field and others in the far field.
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Data Element International Standard Inventory command
command

— TAG—P —— T Ple—— Tag—P
Data "0" load off load off
load on load on

—— Tpg—P —— Ty Ple—— Tpe—>
Data "1" load off load off
load on load on

Figure 5 — Tag to interrogator: load modulation coding

5.1.4.2  Start of frame pattern

The tag response starts always with a Start of frame (SOF) pattern. The SOF pattern is a Manchester coded
bit sequence of "110".

Data “1” Data “1” Data “0”
—— Tpe—Ple—— Tpe—Pe—— TP

load off

load on
Figure 6 — Start of frame pattern

5.1.4.3 End of frame pattern

No EOF is used nor specified for the tag response.
5.2 Type B (HDX)

5.2.1 Power transfer
Power transfer to the tag is accomplished by radio frequency via coupling antennas in the tag and in the

interrogator. The RF operating field supplies power at the beginning of the request from the interrogator to the
HDX tag. For communication between interrogator and tag, the field is modulated.

5211 Frequency

The carrier frequency of the RF operating field is fg. = 134,2 kHz or as described in Annex B.
5.2.2 Communication signal interface interrogator to tag

5.2.21 Modulation

Communication between interrogator and tag takes place using ASK modulation with a modulation index of
100%.
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TBZ

RF Carrier Amplitude

a

X
y

envelope of interrogation field

Figure 7 — Modulation details of data transmission from interrogator to tag

Table 3 — Modulation coding times

Fast data rate Slow data rate
Symbol
min nom max min nom max
Ts1 11 * The 13* Tae 18 * Tge 11 * The 13* Tae 25 * Tge
T2 2 * Tge 7 * Tge 10 * Tge 2 * Tae 7 * The 10 * Tge
Tss 5* Tge 25 * Tge 32 * Tge 5* Tge 100 * Tge 115 * Tae
X 0 n/a 0,15*a 0 n/a 0,15*a
y 0 n/a 0,05*a 0 n/a 0,05*a

5.2.2.2 Data rate and data coding

The interrogator-to-tag communication uses Pulse interval encoding. The interrogator creates pulses by
switching the carrier as described in Figure 7. The time between the falling edges of the pulses determines
either the value of the data bit "0" and "1", a Code violation or a Stop condition.

Assuming equal distribution of data bits “0” and “1”, the data rates are:
Slow data rate: 1 kbit/s

Fast data rate: 2,3 kbit/s.
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TBdO

!
Data carrier on l l
“0” carrier off |_| |_

TBd1

e —————P
Data carrier on l l
“q” carrier off |_| |_

TBcv

»!

l
gl L

carrier on
carrier off

Code violation

Figure 8 — Interrogator to tag: modulation and coding

Table 4 — Data coding times

Fast data rate Slow data rate
Symbol
min nom Max min nom max

Tsdo 42 * Tge 47 * Tge 52 * Tge 110 * Tae 120 * Tae 130 * Tae

Tad1 62 * Tge 67 * Tge 72 * Tge 140 * Tge 150 * Tae 160 * Tge

Teev 175 * Tge 180 * Tac 185 * Tge 200 * Tge 210 * Tge 220 * Tge
NOTE Tee =1/fgc ~ 7,452 ps
5.2.2.3  Start of frame pattern

The interrogator request starts always with a Start of frame (SOF) pattern. The SOF pattern consists of Data
"1", Data "0" and "Code violation" pattern that define a clear start of frame. The difference in duration as
specified in Table 4 informs the tag about the requested data rate.

Te1 Teo TBev
-

. ]
carrier on ! !
carrier off

-
I, A

Figure 9 — Start of frame pattern

5.2.2.4 End of frame

The EOF of an interrogator request is defined as the falling edge of the field followed by a delay time longer
than TB1.

For the 16 slots inventory sequence, the EOF that instructs the tags to switch to the next slot is defined as the
rising edge of the interrogator field followed by a time trcp.

In both cases, the tag shall receive this sequence before transmitting its response SOF.
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5.2.3 Communication signal interface tag to interrogator

5.2.3.1 Data rate and data coding

The tag shall be capable to communicate with the interrogator via an inductive coupling, whereby the power is
switched off and the data are FSK modulated using the frequencies:

- fge =134,2 kHz for the “Low Bit” encoding

- fg1 =123,7 + 4,2 kHz for the “High Bit” encoding

The data coding is based on the NRZ method.

The average data rate is 8 kbit/s.

Data Element

International Standard

Comment
command

Data "0"

- TBdO 4
| Ty = 16/f,,

Data "1"

f1

T, = 16/f,,

Bd1

Figure 10 — Tag to interrogator: modulation and coding

5.2.3.2  Start of frame pattern

The tag response starts always with a Start of frame (SOF) pattern. The SOF pattern is coded with a bit

pattern of "111101".

fg1 represents the frequency for data bit “1” (Tgy1) and fg. for data bit “0” (Tgqo).

1
Data Bits

0 |

Bit Coding

IIIIIIIII IIIIIIIII IIIIIIIII IIIIIIIII \\\\\\\\\\ N IIIIIIIII
e

IIIIIIIII IIIIIIIII IIIIIIIII IIIIIIIII N \\\\\\\\\\\ IIIIIIIII

SOF

EEER R

Figure 11 — Start of frame pattern

5.2.3.3 End of frame pattern

. S

The tag response ends always with an End of frame (EOF) pattern. The EOF pattern is coded with a bit

pattern of "101111".

fg1 represents the frequency for data bit “1” (Tgy1) and fg. for data bit “0” (Tgqo).
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Data Bits

Bit Coding

EOF

R
. AN

Figure 12 — End of frame pattern

5.3 Physical and Media Access Control (MAC) Parameters

5.3.1 Interrogator to tag link

Ref. Parameter Description Type A Description Type B Options/Comments

M1-INT: 1 l(:)perating R One interrogator to tag One interrogator to tag
requency Range 1 jink channel at 125 kHz | link channel at 134,2 kHz

M1-INT: 1a Default Operating 125 kHz
Frequency

M1-INT: 1b Operating
Channels
(for Spread Not appropriate for this MODE

Spectrum
systems)

M1-INT: 1c Operating
Frequency Within = 0,1 kHz
Accuracy

M1-INT: 1d | Frequency Hop
Rate

(for Frequency Not appropriate for this MODE
Hopping [FHSS]
systems)

M1-INT: 1e | Frequency Hop
Sequence

134,2 kHz

Not appropriate for this MODE
(for Frequency
Hopping [FHSS]

systems)
AINT: (0] ied Ch I i
M1-INT: 2 ngg\?\/li%th anne + 4 kHz + 8 kHz 3 dB Bandwidth
-INT: Mini Recei i
M1-INT: 2a B;r:nlgnvtjimh eceiver +10 kHz + 8 kHz 3 dB Bandwidth
M1-INT: 3 Interrogator @d=10m
T it
Moo EIRP see ITUR 012E-WB9
65,5 dBuA/m
Power Limits
within
Communication
Zone
M1-INT: 3 Interrogator @9 kHz descending
Transmit Spurious 27 dBpA/m 3dB/octave, until 10
Emissions MHz
Documents
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Ref. Parameter Description Type A Description Type B Options/Comments

M1-INT: 4a Interrogator
Transmit Spurious
Emissions, In-
Band Not appropriate for this MODE
(for Spread
Spectrum
systems)

M1-INT: 4b Interrogator
Transmit Spurious
Emissions, Out-of-
Band

M1-INT: 5 Interrogator Emissions below 135 kHz | 65,5 dBUA/m @ f<135kHz

Transmitter
Spectrum Mask 65,5 dBuA/m @ f<135kHz ?géjkipA/m @ f<135-
z

30 dBuA/m @ f<140-
148,5kHz

See M1A-F3

M1-INT: 6 Timing

M1-INT: 6a | Transmit to Interrogator has to
Receive Turn wait min. 1,2 ms
Around Time

1,2ms before sending next
command

M1-INT: 6b Receive to Interrogator has to
Transmit Turn wait min 2 ms for
Around Time 2ms answer of tag before
signalizing a timeout
error.

M1-INT: 6¢ Dwell Time or
Interrogator
Transmit Power
On Ramp

<2ms <2ms

M1-INT: 6d Decay Time or
Interrogator
Transmit Power
Down Ramp

M1-INT: 7 Modulation OOK (100% ASK)
M1-INT: 7a | Spreading
Sequence
(for Frequency Not appropriate for this MODE
Hopping [FHSS]
systems)
M1-INT: 7b Chip Rate

(ng:eft%i?d Not appropriate for this MODE

systems)
M1-INT: 7¢c Chip Rate
Accuracy
(for Spread Not appropriate for this MODE

Spectrum
systems)

Not appropriate for this MODE

M1-INT: 7d Modulation Index 100%
M1-INT: 7e | Duty Cycle Not appropriate for this MODE
M1-INT: 7f FM Deviation Not appropriate for this MODE
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Ref. Parameter Description Type A Description Type B Options/Comments

M1-INT: 8 Data Coding Pulse interval encoding (PIE)

M1-INT: 9 Bit Rate Average 5,2 kbit/s 1 to 2,3 kbit/s (optional)

M1-INT: 9a | Bit Rate Accuracy Synchronous to the carrier frequency

M1-INT: 10 Interrogator

Transmit . .
Modulation Not appropriate for this MODE
Accuracy

M1-INT: 11 Preamble No Preamble

M1-INT: 11a | Preamble Length

M1-INT: 11b | Preamble

Waveform
M1-INT: 11¢c | Bit Sync Sequence
M1-INT: 11d | Frame Sync
Sequence Start Of Frame pattern (SOF)
M1-INT: 11e | Postamble none End Of Frame pattern
(EOF), 6 bits
M1-INT: 12 | Scrambling
(for Spread Not appropriate for this MODE
Spectrum
systems)

M1-INT: 13 (B)l;td'(l;rransmlssmn Least significant bit (LSB) first.

M1-INT: 14 Wake-up process The dialogue between the Interrogator and the RF tag
(one or more RF tags may be present at the same time)
is conducted through the following consecutive
operations:

- activation of the RF tag by the RF operating field of

the interrogator,

- RFID tag waits silently for a command from the

interrogator,

- transmission of a command by the interrogator,

- transmission of a response by the RFID tag.
M1-INT: 15 | Polarization Not Applicable (near field)
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5.3.2 Tag to interrogator link

Ref.

Parameter Name

Description Type A

Description Type B

Options/Comments

M1-TAG:

Operating
Frequency Range

Sub-carrier
Frequencies

See M1-INT: 1
No subcarrier

See M1-INT: 1

134,2/123,7 + 4 kHz using
FSK technique

M1-TAG:

1a

Default Operating
Frequency

See M1-INT: 1a

M1-TAG:

1b

Operating
Channels
(for Spread

Spectrum
systems)

Not appropriate for this MODE

M1-TAG:

1c

Operating
Frequency
Accuracy

see M1-INT: 1c

M1-TAG:

1d

Frequency Hop
Rate

(for Frequency
Hopping [FHSS]
systems)

Not appropriate for this MODE

M1-TAG:

1e

Frequency Hop
Sequence

(for Frequency
Hopping [FHSS]
systems)

Not appropriate for this MODE

M1-TAG:

Occupied Channel
Bandwidth

+ 10 kHz

+15 kHz

M1-TAG:

Transmit
Maximum EIRP

Not appropriate for this MODE

M1-TAG:

Transmit Spurious
Emissions

Not appropriate for this MODE

M1-TAG:

4a

Transmit Spurious
Emissions, In-
Band

(for Spread
Spectrum
systems)

Not appropriate for this MODE

M1-TAG:

4b

Transmit Spurious
Emissions, Out-of-
Band

Not appropriate for this MODE

M1-TAG:

Transmit
Spectrum Mask

Not appropriate for this MODE

M1-TAG:

6a

Transmit to
Receive Turn
Around Time

see M1-INT: 6b

M1-TAG:

6b

Receive to
Transmit Turn
Around Time

see M1-INT: 6a

M1-TAG:

6¢c

Dwell Time or
Transmit Power
On Ramp

Not appropriate for this MODE

M1-TAG:

6d

Decay Time or
Transmit Power
Down Ramp

Not appropriate for this MODE
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Ref. Parameter Name Description Type A Description Type B Options/Comments
M1-TAG: 7 Moc:!ulation (onthe | The RF tag shall be
carrier) capable to communicate
with the interrogator via
an inductive coupling Not appropriate for this
area, whereby the carrier type
frequency is modulated
by switching a load in the
RF tag.
M1-TAG: 7a Spreading
Sequence
(for Frequency Not appropriate for this MODE
Hopping [FHSS]
systems)
M1-TAG: 7b Chip Rate
(for Spread Not appropriate for this MODE
Spectrum
systems)
M1-TAG: 7c Chip Rate
Accuracy
(for Spread Not appropriate for this MODE
Spectrum
systems)
M1-TAG: 7d On-Off Ratio Not appropriate for this MODE Load modulation
M1-TAG: 7e | Sub-carrier Not appropriate for this 134,2 /123,7 + 4 kHz
Frequency MODE using FSK technique
M1-TAG: 7f Sub-carrier
Frequency
Accuracy
Tolerance of Not appropriate for this MODE
Direct Generated
tag to interrogator
Link Carrier
M1-TAG: 7 Sub-Carrier . .

9 Modulation Not appropriate for this MODE
M1-TAG:7h Duty Cycle Not appropriate for this MODE
M1-TAG: 7 | FM Deviation Not appropriate for this MODE
M1-TAG: 8 Data Coding Manchester Code or NRZ

Dual Pattern Code
M1-TAG: 9 Bit Rate Manchester Code : NRZ “0” : 8,2 kbit/s
4 kbit/s (fac/32) NRZ “1” : 7,7 kbit/s
Dual Pattern Code:
2 kbit/s (fac/64) during
inventory
M1-TAG: 9a | Bit Rate Accuracy Derived from the carrier
M1-TAG: 10 Tag Transmit
Modulation
Accuracy (for . .
Frequency Not applicable for this MODE
Hopping [FHSS]
systems)
M1-TAG: 11 Preamble No Preamble
M1-TAG: 11a | Preamble Length
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