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RFID Type

I
0 HF 13.56 MHz
111SO14443 A/B/C A=Mifare C=Felica
1 1SO15693 i-code
0 1SO18000-3

- UHF 860MHz-960MHz
7 1SO18000-6 (EPC-GEN?2)



What is EPC

1
-1 EPC Aa Electronic Product
Code unuii UPC (Universal Product Code) Fu.8u
uslan Tdunmous 1963 Taguinlviwuanld EPC unw deld
Radio Frequency ldentification(RFID)




EPCglobal

1 EPCglobal is the organization(s) that lead the development
of industry global wide standards for the EPC to support
the use of RFID in today's global, information hungry
trading networks. EPCglobal organizations are in every
country that is working towards making the EPC the end to
end supply chain standard.

1 Gen 2 or EPCglobal Class 1 Generation 2 defines the
physical and logical requirements for a passive-backscatter,
Interrogator (RFID Gen 2 Reader) Talks First (ITF), RFID
system operating in the 860 MHz ~ 960 MHz frequency
range. The system is comprised of Readers and Tags (also
known as labels). The prior EPC Tag standards were known
as Class O and Class 1. EPC C1 Gen 2 represents a major
step in standardization, performance and quality.
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1 Gen 2, EPC Gen 2, EPC C1G2 are the short names
commonly used instead of "Electronic Product Code Class 1
Generation 2" standard.

1 Gen 2 operates in the 860 MHz ~ 960 MHz frequency
range and EPCglobal readers and EPC global tags can also
operate over the entire frequency range allocated. Since
there are a number of Organizations and Governing bodies
that regulate the frequency and power capabilities
(See for more
information) of this frequency range, no country can legally

operate over the entire bandwidth. There are two basic
frequencies of operation - 860 MHz ~ 868 MHz and 902

MHz ~ 928 MHz. North America is all 202 MHz ~ 928
MHz and has the highest transmission power specifications.



http://www.skyrfid.com/index.php?pr=RFID_Frequencies

1 Gen 2 Readers

1 Gen 2 readers come in two main flavors - EPC Gen
2 Certified and Gen 2. Both types of readers are
capable of reading and writing to Gen 2 tags. In
some cases the readers may also read and write to
the earlier Class O and Class 1 tags (ISO 18000 -
6B).



T
1 EPC Gen 2 Certified are 860 MHz ~ 960 MHz
readers that use the same O/S (operating system),
the same low level reader command set (LLRP) and
are totally interchangeable with other
manufacturers without any changes. Simple swap in
and swap out.

01 The differences between manufacturers relate to
enhanced functionalities not in the Gen 2 standard,
enhanced read and write sensitivities, tag direction
sensing and more.



RFID Gen 2 reader mode

T
1 EPC Gen 2 Certified readers have 3 reader modes
(single, multiple and dense) which are required by

the Gen 2 standard for using the reader
in different environmental situations.

1 The EPC Gen 2 Certified readers are firmware
upgradeable to ensure full compliance with all of
the still unfinalized EPCglobal specifications.



RFID Gen 2 Read speed mode

T
1 Gen 2 Certified readers also have 2 read modes -
fast - over 1600 tags per second and slow - less
than 600 tags per second. The read speeds are

automatic and depend entirely on the actual read
conditions for each tag.

o1 The high speed read is called FMO Baseband and
reads tags at a speed of 40 ~ 640 Kbits/s and the
low speed read is called Miller and operates at 5 ~
320 Kbits/s. Miller low speed is automatic when the
reader senses a tag but can not read it using FMO
Baseband.




Gen 2 tags basic memory
I

= All Gen 2 tags contain the same basic memory features:

1 96 bit EPC number support (can and is used for many other
purposes as has read write capabilities)

1 32 - 64 bit tag identifier (TID) - identifies the manufacturer of the
tag and also has read write capabilities

o 32 bit kill password to permanently disable the tag

1 32 bit access password to lock the read write characteristics of the
tag and also set the tag for disabling

1 User memory - dependant on the manufacturer and can be as little
as O bits to 64 bits and going as high as 2048 or more now
that memory capabilities are being added to the tag IC's.

1 To view some of the regular tag inlays (the IC, the antenna and the
strap)



Frequency

T e
United Stated and Canada - 902 ~ 928 MHz

Mexico - 902 ~ 928 MHz

Puerto Rica - 202 ~ 928 MHz

Latin America - Costa Rica, Dominican Republic - 202 ~ 928 MHz

South America - Argentina, Chile, Peru, Uruguay - 202 ~ 928 MHz,
Brazil - 902 ~ 907.5 MHz and 915 ~ 928 MHz, Venuezuela 922 ~
928 MHz

71 Europe - 865.6 ~ 867.6 MHz. (power varies by country and region)
1 North Africa - 862 ~ 870 MHz

-1 South Africa - 865.6 ~ 867.6 MHz, 915.4 ~ 919 MHz and 919.2 ~
@21 MHz. Different power ratings and technique

O 0O 0 O O



I
Israel - 915 ~ 917 MHz

Turkey - 865.6 ~ 867.6 MHz

Tunisia - 865.6 ~ 867.6 MHz

Middle East - 862 ~ 870 MHz

United Arab Emirates - 865.6 ~ 867.6 MHz
Iran - 865 ~ 868 MHz

India - 865 ~ 867 MHz

Thailand - 920 ~ 925 MHz

Malaysia - 919 ~ 923 MHz

Philippines 218 ~ 920 MHz

O O o o0oo0oo0oo0oo0o0g o



Frequency
]

7 Malta - 865.6 ~ 867.6 MHz
Singapore - 866 ~ 869 MHz and 920 ~ 925 MHz - Different

power ratings

Vietnam - 866 ~ 869 MHz and 920 ~ 925 MHz

China - 840.5 ~ 844.5 MHz and 920.5 ~ 924.5 MHz

Hong Kong - 866 ~ 868 MHz and 920 ~ 925 MHz

Taiwan - 922 ~ 928 MHz

Korea - 210 ~ 914 MHz

Japan - 952 ~ 954 MHz and 952 ~ 955 MHz - Different power

ratings and licenses
o Australia - 920 ~ 926 MHz
-1 New Zealand - 864 ~ 868 MHz

O

O O O 0O O O



ISO For RFID in Library

ISO 28560-2
Application Std

15962 Encoder /

Decoder
15962 Logical
, Memory &
'J Tag Driver
i Proprietary
/| Device
.l Interface
Need to
control byte Interrogator
sequence
| 15693-3
\\ Air Interface
\ Commands



ISO Standards in the Library

N e
7 1SO 15693 15414 1999
7 1SO 18000-3 ldawi 13.56 MHz

o Mode A Tdiusassu ISO 15693
o Mode B amasiEfLiiaiinan ISO 15693




ISO18000-3 Mode 1 RFID Tags

0 sa95unnnin 1 block (lnenisimuwa 1-32 byte sia block)
TR95UNITAIBE2WIR20Y block size
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ISO18000-3 Mode 1 RFID Tags
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The Most Suitable Frequency
I

O wane ) nkaeenw lesn191w RFID sasnnsgiuaas EPC

o anwdgnw UHF Yszndlne (Thailand -
920 ~ 925 MHz) sassunisawlusze: 10 §s 15 4

8131500 %6 naesas Tag Twiwid

o UHF azgnamandnlaiiediasianisain wazaigszeza1uilnasia
SINALRIZUUT NI WRANAIA LAY NS aTTREN LN AL AT NIF2E



S
1 1SO15693 ua:z ISO 18000 ldamsaniffisanin AFI
(Application Family Identifier)

71 EAS (Electronic Article Surveillance)

o AFI/EAS Tddmsunisaiuaaniansiadauiiniseanlae RFID
Reader asmdaulusningnr



Integrated Library Systems
L e
1 SIP 2.0 dawmfiduTiudmsunisldom RFID Tuvaeayn

0 viggdymnaaenn § SIP2 wiawlan
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AR LY [
B

,;
Ir
’ _
shield

center conductor

Cable name | Outer diameter (cm) | Cable name | Outer diameter {cm)

RIGEX 0.61 RGOS8C 0.50
RG122 0.41 RG141 0.48
RG142 0.50 RG188A 0.28

RG196A 0.20 RG213 1.03
RG214 1.08 RG217 1.38
RG218 2.2 RG219 2.40
RG223 0.55 RG225 1.09
RG303 0.43 RG316 0.26
RG393 0.99 RGA00 0.50
RG40T 0.64 RG402 0.36
RG403 0.22
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RFID tor Libraries

Standards Australia Working Group IT-019-01-02

Proposal for a Library RFID Data Model


4n597-599 proposal document.pdf
4n597-599 proposal document.pdf
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