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Congress contribution
by Heinrich Oehlmann

Eurodata Council, The Hague
www.Eurodatacouncil.org

How ISO Standards speed up RFID applications by Barcode
Key projects of the international standardization arena ISO/IEC JTC 1/SC 31

1. Introduction
During the passed 20 years, the RFID application dominated in closed applications like Animal
ID, Container ID, Item ID, Access Control, etc., having generated a solid base of RFID business.
But nowhere days open supply chain applications are considered as the driving factor for large
volumes of RFID Tags. As "big bang" for RFID the vision of the "Internet of Things" was
announced a while ago, but this project did not become real as expected yet, why? Realistic
approaches for immediate application target to usage of existing infrastructures rather than to
develop new data concepts. Uniqueness is a pre-requisite for any open system. Barcode
delivers the tools for "uniqueness" already, so why not to use it for RFID as well. The
international standardization efforts supply the tools for cross industry solutions under
leadership of ISO/IEC JTC 1/SC 31 Automatic Identification, Data Capture & Methods. Joined
working groups developed application standards already based on Barcode but integrating
RFID. Easily Hybrid applications come up combining the features of optical and radiofrequent
technologies. Developments are not only with RFID today but also with Barcode as seen with
the "re-writable paper", enabling "re-write ability" for both, the bar code label and the inserted
RFID chip. Such efforts lead to upgrades of existing ISO/IEC standards for unique item
identification in order to enable synchronization between Barcode & RFID in open environment.
One example of the synergy effects on world wide level is the new ISO/IEC project "Mobile Item
Identification & Management MIIM". This Asia-driven project combines common practices in
Japan scanning QR Code of advertisements by Mobile Phones with state supported UHF
projects in Korea and developments of the "Near Field Communication NFC" community. The
moment where RFID gets more attractions even in public areas disputes of "Privacy" come up
easily. One answer for making RFID more "visible" is to develop a RFID Emblem. This task is
taken from the ISO/IEC committee as well, the ISO RFID Emblem appears already in
application standards for supply chain management and Transport labeling:
"Where RFID is in it - RFID will be on it".

/
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2. How can ISO-Barcode support RFID implementation for open supply chain use

Everybody understands that speedy cars get bought if they can drive on existing roads and
highway’s instead on racing tracks only. So with RFID. Why not to use the tracks of Barcode
for speedy implementation of RFID? Barcode standards are in use since years for world wide
supply chain management, why not to use them as a vehicle for RFID. Considering RFID just
as a medium for data transfer, the computer would not even recognize if data get captured
from a RFID or a Barcode Tag. To encode a Barcode content in a RFID Tag is easy, to
develop new data references just for RFID is difficult and costly. EPC tried it by inventing a
new item reference just by a 64 bit Chip first, but failed right at the beginning of the project.
But even METRO is using the Barcode content in a 1:1 ration for RFID transport labels.

RFID implementation get quicker and cheaper if same data sources and data elements are
used as with barcode. Transmitting the data being captured to the same interface of the ERP
system avoids duplicating ERP programming and minimizes the engineering efforts to the
technical layers of optical or radio frequent technologies but does not touch the data itself.

Your national and international Experts in charge for writing the standards for RFID
application standards considered it and managed interoperability for Barcode & RFID on data
information level.

3. Standards for the different application levels o f barcode and RFID

ISO JWG TC 122/104 developed the chart below showing the application levels addressed
by both RFID an Barcode standards.

Figure 1 Layers from Item to Sea Container (Source ISO 17365)

Every level gets a specification how to use Barcode or RFID or both technologies on same
item. Still two separate specification are required for tagging with two technologies but
papers are in development supplying guidance for both in one specification.
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The application levels are covered by the following standards in a compatible way:

Application level
Barcode
standard

RFID
standards

Sea Container ISO 17963
Returnable Item, Pallet (RTI) ISO 15459 part ISO 17964
Transport Unit (TU) ISO 15394 ISO 17965
Package (Pkg.) ISO 22742 ISO 17966
Item (direct marking) ISO 28219 (V08-11-

24)
ISO 17967

Table 1 ISO application standards developments per application layer

ISO TC 122/104 JWG reported on the status at the latest plenary meeting in Tokyo as follows:
•  ISO 17363, Supply chain applications of RFID - Freight containers
   - International Standard published -
•  ISO 17364, Supply chain applications of RFID - Returnable transport items
   - DIS approved registered for FDIS ballot* -
•  ISO 17365, Supply chain applications of RFID - Transport units
   - DIS approved registered for FDIS ballot* -
•  ISO 17366.2, Supply chain applications of RFID - Product packaging
    - International Standard under publication* -
•  ISO 17367.2, Supply chain applications of RFID - Product tagging
     - International Standard under publication* -
     *expected for publishing early 2009 (delayed input from GS1/EPC to 13,56MHz, UHF, etc.)

Note: DIS = Draft International Standard, FDIS = Final Draft International Standard,
        IS = International Standard published.

4. RFID inside Barcode outside, the ISDO RFID Emble m

Following the proposals from AIM GLOBAL, DIN and ISO JWG TC
122/104 the RFID working group SC 31/WG 4 took the task of
standardization of the proposed RFID emblem. The document is ISO/CD
29160.
The RFID Emblem shall tell people that “RFID is inside”. It has been
included already by the RFID application standards. There is one
“generic emblem” just telling “there is RFID. In addition specific
characters are available as a printable code for defining frequency and application of the Tag.

Figure3 RFID emblems with “Index” identifying frequency and content of a Tag.

The two character indexes for defining tag features are part of the standard and will be
maintained in order to update the list according to upcoming needs.
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Excerpt of the RIFD Index, identifying the frequency, the air interface protocol, the defining
agency for the data, and the data on the tag:

2-
character

code

Transponder
Frequency

Air Interface
Protocol

Data Structure
Defining Agency Data Structure

A* 433 MHz ISO 18000-7 ISO JWG Indicates compatible readers/encoders

A1 433 MHz ISO 18000-7 ISO 17363 License plate ID plus optional application data

 etc.

B* 860-960 MHz ISO 18000-6 C ISO JWG Indicates compatible readers/encoders

B1 860-960 MHz ISO 18000-6 C ISO 17364 License plate ID plus optional application data

B3 860-960 MHz ISO 18000-6 C ISO 17365 License plate ID plus optional application data

B5 860-960 MHz ISO 18000-6 C ISO 17366 License plate ID plus optional application data

B7 860-960 MHz ISO 18000-6 C ISO 17367 License plate ID plus optional application data

B8 860-960 MHz ISO 18000-6 C ISO 17363 License plate ID plus optional application data

etc.

H* 13.56 MHz 18000-3 M3 ISO JWG Indicates compatible readers/encoders

H0 13.56 MHz 18000-3 M3 ISO 17364 License plate ID plus optional application data

H1 13.56 MHz 18000-3 M3 ISO 17365 License plate ID plus optional application data

H2 13.56 MHz 18000-3 M3 ISO 17366 License plate ID plus optional application data

H3 13.56 MHz 18000-3 M3 ISO 17367 License plate ID plus optional application data

etc.

L* <135 kHz ISO 18000-2 ISO JWG Indicates compatible readers/encoders

L0 <135 kHz ISO 18000-2 ISO 17364 License plate identification only

L2 <135 kHz ISO 18000-2 ISO 17367 License plate identification only

etc.

Table 2 – Two character code assignments for the AIM RFID Emblem
(Source ISO CD 21160)
Complete list see under ISO CD 21160 (by your National Standards Institute) or from AIM
Global https://www.aimglobal.org/estore/ProductDetails.aspx?productID=286

5. Hybrid solutions for Transport and Item applicat ions
The RFID Emblem supports “hybrid applications” where RFID is inside but Barcode outside as
shown below. A label applied with 2D Barcode and RFID is shown below.

                                      

Figure 4 Product label according to ISO 22742 for Barcode/2D and ISO 17366 RFID applied
with RFID Emblem.
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6. Automotive industries reported
in October 2008 about the Hybrid Solution aimed for Container and Transport applications. The
Joined Automotive Action Group (JAIG), a Europe/Japan/USA consortium is in the final process
developing guidelines for Barcode and RFID for Returnable Containers and Transport Units. It
takes full use of the ISO standards being developed already, not to event the care wheel twice,
and add new features supplying guidance about transport labeling. The state of the art
approach connects three technologies:
Optical Readable Media (OMR=Barcode and 2D)
Rewriteable Paper (Fig. 7)
Rewriteable RFID.
In conjunction with the C) element of “rewritable paper” Barcode and 2D moves closer to the
RFID features, at least it makes ORM and RFID fully compatible. The sample below shows a
today’s automotive GLOBAL LABEL, which is designed according to ISO 15394 and applied
with a (invisible) RFID TAG according to ISO 17365. The RFID Emblem “B3” shows, that a UHF
RFID Tag is inside carrying License plate ID plus optional application data.

Figure 5 Automotive Global Label according to ISO15394 (source GM, add emblem)

Figure 6 RFID Inside – UHF TAG

Figure 7 Rewriting paper by LASER beam
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7. BC & RFID scanning by Mobile Phone - The new ISO /IEC project "Mobile Item
Identification & Management –MIIM”

Go to Japan – and you will find kids which
scan an advertisement, book a ticket, go to the
cinema, show the mobile phone display and
get entry. This is practice today by means of
mobile phones and it’s communication
network. In this case QR Code (ISO/IEC
18004) is the media for capturing the data from
the advertisement, so why not to use any of
the AIDC Media such as Datamatrix or RFID.

Initiated by Korea, the WG 6 of SC 31 took the
new work item for processing it through the
standardization process. The title is: “Mobile
Item Identification and management in support of consumer applications”. Potentially
companies in the area of communication services might be extremely interested in it,
because this work item might offer better business opportunities than the Internet of Things
vision did yet.  Application scenarios have been shown such as downloading music, triggered
by the scan of a movie poster or access to a product data base confirming, that a true brand
or not. There was great interest in such a work and national bodies are asked to contribute.
Companies like NXP, NOKIA, SONY, which already work together to promote RFID “Near
Field Communication (NFC) surely will be attracted. It was decided to include all potential
AIDC data carriers in the project. There is quite a potential, that habits of our daily life will be
influenced by Asian skills. Nevertheless the project may relate to the Internet of Things
projects in the world as an enabler, where many new services will be developed offering data
bases and links to information. Counterfeiting might be mentioned as a potential application
where Mobile Item Identification could help.

Figure 7 Server access by mobile phones  triggered by RFID or QR code, source CAU, Seoul

Interested parties may contact the National Standardization Institutes for contributions.

8. No "Internet of Things" without Uniqueness

The discussion about the “Internet of Things” seems to continue in assuming, that this would be
a domain of RFID. Personally I do not understand why this shall be bound on a technology
which has nothing to do with Internet being just a data carrier for anything. The MIIM project
shows how technologies are attached to each other for synergetic solutions.
What is required truly is an access key to such a potential “Internet of Things look up”. ISO
supplies such access key’s by help of agreed standards for unique items for both Barcode as
for RFID (see below under Uniqueness). May be the idea of the Internet of Things would have
succeeded already if the solution would be defined as “technology independent” concerning ID
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carriers. Uniqueness is not only required by future applications but realistically with any supply
chain application today regardless of Barcode or RFID are used or both.

Figure 8 ISO supplies unique access keys to “Internet of Things” solutions

9. Uniqueness & interoperability for both RFID and Barcode enabled by ISO
Standards

Uniqueness means “no overlapping numbers” where ever a Barcode or a RFID Tag may
occur. The solution is easy, it is a matter of authority and responsibility:
ISO and CEN authorizes the Netherlands Normalization Institute (NEN) to register
organizations with interest in supplying Company ID Codes, where the company still remains
responsible for it’s own numbering scheme. Every level is responsible for not duplicating ID’s
and key’s.
Registered Issuing Agencies supply unique Company C odes.
There is one regulatory body, that is ISO by the power of the National Standardization
bodies, but off course there are more than one Issuing Agencies for the Company Codes.
Below your will find an excerpt of the list of today’s 26 Issuing Agencies supplying unique
Company codes (CIN.

Selection of
Registered Issuing Agencies for company codes

Agency
ID

Assigned
CIN

e.g.

CEFIC Chemical Industries Association QC 4an CPRO
DUN Dun & Bradstreet UN 9n 123456789
EAN International 0-9 3-7 1212345
EDIFICE European Electronic Industries LE 3an IBM
EHIBCC European Health Industries Association LH 4an MEDX
ODETTE European Automotive Industry OD 4an A2B3
UPU Universal Postal Union J 6an D00001
etc.

Table 3 table Issuing Agencies and assigned Issuing Agency Codes (IAC's

Note: Complete list of Issuing Agencies and it’s codes see:
wwwwww22..nneenn..nnll//ggeettffiillee??ddooccNNaammee==119966557799
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����������

����������



�����������	
���	
����������
��
���������	
���
������������	

���������������	��������������������� ! � 8

The different Issuing Agency do not supply unique CIN’s only but have to set the rules for
using it with codes by means of structure and length. So it is important to look at potential
restrictions before selecting one of the offers. The table below shows the link between
chosen Issuing Agency and it's codification schemes.

Issuing Agency for Company Codes - Sector, data str uctures, limitations

Issuing Agencies

IAC
Code

CIN
Company

Identification Code,
typical structure

Product Code
according
ISO22742

Transport
code

according
to

ISO15459

RFID
ISO/ IEC

all frequencies
18000 Part 2-7

EPC-Bit with part
6c today

Product &
Transport

Code
Alpha

numeric

BC&RFID BC&RFID Bit 1
AFI

Bit 0
EPC

CEFIC-Chemical Industries &
global industries suppliers

QC 4an, KNOX <20an <20an YES YES

Dan & Bradstreet
all sectors

UN 9n, 123456789 <20an <20an YES YES

GS1 / EPC
Consumer oriented

0-9 7an, 4034567 fix 5 digit fix 9 digit NO YES NO

EDIFICE-Electronic industry LE 3an, IBM <20an <20an YES YES
EHIBCC-Health care, medical LH 4an, MEDI <13an <20an YES YES
ODETTE - Automotive OD 4an, A2B3 an an YES YES
UPU-Universal Postal Union,
Transportation

J 6an, D000001 an <20an YES YES

etc.
Table 4 Issuing agencies, it’s Codes and linked data structures.

The table tells us, that in case of 5 digit product codes or 9 digit transport codes, you can
chose every of the Issuing Agency and it’s CIN. But if you deviate from it, you cannot use the
GS1 or EPC system anymore, otherwise you change your system to the restricted length for
product and transport codes. Consequently it may have influence to the Barcode length or to
the required memory size for a RFID Tag.

10. RFID Chip memory size requirements to meet supp ly chain management
standards conformity

The above table shows common practices in using specific data elements for unique
labeling. Since the RFID application standards use the same key data element and
consequently same length as with Barcode it has a direct relation to the required memory
size of a RFID Tag.

The key data element for both BC & RFID is the Uniq ue Identifier.
Unique Identifiers are required to identify ITEMS uniquely and either Barcode or RFID are
the carrier to take this ID. The common standard for the Unique Identifiers and it’s application
levels is ISO/IEC 15459 Unique Identifiers. It includes the rules for registration of Company
Codes and it’s use according to the level. The parts tell what levels they refer to:

Part 1: Transport Units
Part 2: Registration Procedure of IAC’s & CIN’s
Part 3: Common rules
Part 4: Items
Part 5: Returnable Unit
           ( More parts are in planning such as part 6 for “Grouping”)

Every level will get a “UID” with direct relationship to capacities for Barcode as for RFID.
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Due to the 64, 96 Bit promotions by certain organizations, a study was done, which memory
size for a UII in a RFID chip is required really. This issue shall be addressed below.

RFID UHF Chip Memory requirements for the “Unique Item Identifier –UID”
according to specifications of relevant standards

Unique Identifier sizes according to ISO&IEC AIDC a nd application standards:
Transport
Unit

Product
Package

Product Item Returnable
Unit

Grouping

ISO/IEC UID 15459-1 15459-4 15459-4 15459-5 15459-6
ISO Barcode 15394 22742 28219
ISO: RFID 17365 17366 17367 17364

ASCII an 20, max.35 20, max 32 20, max. 50 20, max.50 20,max.50
BIT’s (5 bit for each
ASCII character *)

112, max176 112, max160 112, max256 112, max256 112, max256

BIT’s
(6bit ASCII )

128, max.224 max 192 max. 304  max.304 max 304

Minimum bit cap. 112 112 112 112 112
Maximum bit cap. 224 192 304 304 304

* Bit conversion 6 bits for character set A-Z, 0-9
  Source: E.D.C. study rev. Rev. 070925/080702

Table 5 UII sizes according to Barcode & RFID application standards

Table 5 shows the requirements for RFID Memories to be able to carry the data used in open
supply chain application. It should be considered that the values above do not include the
possibility of error correction. If error correction is required additive bits are needed. For
detailed calculation it shall be considered as well that RFID chips based on ISO/IEC 18000-
6C are organized in words of 16 bits.
Nevertheless the requirements for the bit capacity for Unique Identifiers in a chip is between
112 and 304 bit’s but truly not 64 and not 96 bit’s.

How Chip builders meet the requirements for min. 11 2 bit’s and max 304 bit’s
Where ever the specification of the UHF Air Interface 18000-6c was set for a high capacity of
496 bit’s. The majority of the chip  manufacturer did not interpret it as a market demand (yet)
and designed chips with much lower capacity (see table 6).

ISO/IEC 18000, part 6C =<496bits

Availability of UHF Chips
UII size *no. of responding

chip manufacturers
  96 bits 6 EM, Fijutsi, Hitachi, Impinj, NXP, ST
120 bits 4 EM, Hitachi, NXP, ST
240 bits 4 EM, Hitachi, NXP, ST
352 bits 2 EM 2008 (user 3072), ST
496 bits 1 ST

Source: E.D.C. study rev. Rev. 070925/080702 to be completed according to suppliers input and updates
Table 6 Availability of UHF RFID chips for producing labels and tags

Conclusion to chip sizing
The ISO/IEC technical standards and ISO application standards require a specific capacity
for an UII either for Barcode (License Plate) as for RFID. Since chips will be available in the
market for up to 496, but average is with 240 bits UII memory there is no problem of getting
chips. Nevertheless it is to select the right chip for the right application. In other words, there
is no reason to adjust the application data volumes for Unique Item Identifiers used for
Barcode just for use with RFID as to 96 bits only.
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11.  How Data Identifiers mark data elements unique ly

The assignment of unique Company Identification Codes was explained before as a key module
to get any kind of unique Barcodes or RFID Tags. Now it is to identify the data element as such,
which means, the kind of content. This is the job of the alphanumeric Data Identifiers (AI’s)
and/or the numeric Application Identifiers (AI’s). Both types are referenced with ISO/IEC 15418
and build the base for every Barcode or RFID Tag carrying data cross industry and cross
country. Data Identifiers are in use since 20 years being subject of continuos maintenance. For
Barcode the ASCI interpretation is in use, but for RFID the bit conversion to Object Identifiers
(OID’s). So what the DI’s are for Barcode, the OID’s are for RFID, but it is a 1:1 ratio for the
interfaces to the computer interface. GS1 Application Identifiers get a translation as EPC codes
for just a selection of them yet. This are for Items, Products Returnables and Transport Units.
For the industry friendly DI’s any translation exists already for every key Data Identifier and Date
Element, so is totally open for use with RFID today in order to get Hybrid installations done
easily in full compatibility. Below you will find a selection of relevant „DI´s“ and “AI’s” for a typical
process of picking & shipping, where the visible interpretation is printed.

Selection of typical Data Identifiers widely used for item & supply chain management       .
Transport Unit J Returnable Unit 25B
Work order number W Employee Identification Code 1H
Serial number S Unique Serial number 25S
Location/production line 1L Date YYMMDD, or variations D, 1D, 2D,..
Supplier ID 18V Product ID Code customer P
Unique Product Code supplier 25P Unique Product Code HIBC +
Quantity Q „Ship to“ Location code 2L
Order number K Packing list 11K

         Etc.                                                                                                                                           .

The figure below shall illustrate the application of Data Identifier for a picking process.
(DI)              (Category)___________________________________________________
Jxxxx Unique Transport ID  ( [C100xx with the EAN system )

    1B xxxx Returnable container ID
   S xxx   Serial number of a product (T xxx for lot)

1H xxx Employee ID
25P xx unique product ID
       + xxxx unique product ID (HIBC)

 FNC1 01 xxx unique product ID (EAN)
      K xxxOrder number

    L xxx Storage Location

Figure 7 Application of DI’s for unique data capture in a picking process.
For complete DI list see ISO/IEC 15418 part ASC MH10.8.2. The DATA IDENTIFIER
standard is maintained by SO/IEC 15418-ASC MH10 and available through the national
Standardization Institutes.

+ 0 1 2 3 4 5 6 7 8 9 A B C

A B C + 0 1 2 3 4 5 6 7 8 9 

+ 0 1 2 3 4 5 6 7 8 9 A B C

A B C  +  0 1 2  3 4 5 6 7 8 9 

ORDER

���������
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12. Summary

ISO Standards can speed up RFID applications by Barcode and in fact they do, because of
preparing a path for RFID to migrate in the supply chain applications smoothly. The above
illustrated, how the data and it’s structures being in place match both to Barcode as to RFID
Tags. So the user is in a comfortable situation to chose on or the other or even both. Many
arguments speak for both, integration RFID Tags: Back up, using existing equipment, step by
step implementations etc. The umbrella of the powerful ISO organization where any National
Standards Institute and it’s experts can contribute enables world wide accepted standards.
Where most of the industries use the full range of the capacity of ISO specifications, e.g. for
product, transport and Returnables labeling, some parties restrict to just portions of the
features. This is the case with the GS1 and EPC developments. But due to the fact, that they
are part of the ISO specifications there is no problem to chose the one or the other
numbering scheme for the purpose of automatic identification, interoperability has been
achieved anyway. The future is open for joint promotion of new solutions for Barcode and
RFID without any restriction. The migration path for RFID is wide open.

Heinrich Oehlmann
Chair E. D. C. TC AIDC
EHIBCC TC AIDC
ISO/IEC JTC 1/SC 31
Eurodata Council, The Hague
www.Eurodatacouncil.org

Enclosures: Annexes part I and II for experts information

/
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Annex for experts information only

Part I: Brief RFID application intro “Conversion of a uniqu e Barcode in a RFID Tag”

RFID Unique Identifier (UII) with a unique serial n umber for a product

Unique Barcode applied with unique serial numbers is common practice since years in open
supply chain systems. Its build according to ISO/IEC 15459 Unique Identifiers. Now RFID is
fading in offering to carry same information as with Barcode. In order to benefit from
interoperability between Barcode & RFID the ISO series of standards 17363 to 67 was
developed to cover the different levels from item to freight container. Specifically ISO DIS
17366 supplies guidance for RFID applications of product labeling. It implies the necessary
modules for full Barcode compatibility and open use. The following example shall illustrate
how a unique serial number used for unique Barcodes will find its place within a RFID Tag.

The Unique Item Identifier
The key data element for unique identification of items and products is the „Unique Item
Identifier“. It consists of 4 data segments:
A) Identifier for the content of the „UII“. In this case it is the Data Identifier „25S“ for unique
serial numbers according to ISO/IEC 15459-part 4, Unique Identifier for Items.
B) Issuing Agency Code (IAC) proceeding the unique company code, e.g. QC
    (other IAC's see www2.nen.nlgetfiledocName=196579)
C) Company Identification Code (CIN), e.g.  ELMI
D) Data, e.g. 1234567S1234567890123456XYZ

Taking the IAC „QC“ and CIN „UBIC“ it will generate the data string as follows, written in
ASCII:  „25SQCELMI1234567S1234567890123456XYZ“

This would be exactly become the data string for a unique serial number written in Barcode
or 2D in a 1:1 ratio, e.g. with Code 128 or Datamatrix. To achieve interoperability it is
advisable to take the same data string to be carried via RFID alternatively to Barcode. The
relevant RFID data protocol is specified with ISO/IEC 15961/62 and referenced with ISO
17366 supplying user guidance.

Byte encodation

Annex II shows an example for byte wise encodation. For illustration reasons “compaction
mode” has not been displayed with this example. The rules for storing the data inclusively
compaction rules are specified with ISO/IEC 15961/62.
For memory consumption and requirements, see chapter 10, table 5 and separate paper
„RFID_UHFChipMemoryRequirements-for NI314-ref080702c.pdf“

RFID EMBLEM

In order to make it visible that RFID is in a Label or Tag, ISO 17366 recommends the RFID
Emblem „B5“. The number “B5” in it identifies a UHF RFID Tag for a unique Serial number.

Picture: ISO/AIM-Emblem for UHF-Tag according to ISO 17366

The illustration was worked out by the E.D.C. Technical Committee RFID as rev. 081101. For
detailed BIT organization in a RFID chip see Annex part II

Continued by Annex part II

5
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Annex part II: Excerpts of ISO/IEC DIS 17366 showing memory structure
and example of data locations within an ISO RFID Chip

Chart 1 Tag Memory ISO/IEC 18000-6c   

Encodation example: A unique serial number of a product shall be carried by a RFID Tag
according to ISO 17366 and ISO/IEC 15961/62. For illustration reasons mode „no
compaction“ has been chosen.
Data example : „25SQCELMI1234567S1234567890123456XYZ“ (see page Annex part I )

Table 1: RFID Tag Protocol Control, PC BIT illustration

Protocol Control Bits run from 10HEX – 1FHEX

0/1 0/1 0/1

Bitnr. 10 11 12 13 14 15 16 17 19 1A 1B 1C 1D 1E 1F

Length indicator
for UII in words "W"

(Bytes/2)

User
Memory

No=0

XPCbit

0

EPC / ISO
ISO=1 Application Family Identifier (AFI): B1 (hex)

Bits n n n n n 0 0 1 0 0 0 1 1 0 1

Formula UII length calculation  W = L + 3 (rounded)
            2

Table 2: Unique Identifier "UII", Byte illustration UII bank
UII area

Descr. DSDF Pre-
curser

Data length
“L” *Data

Byte no. UII 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 usw

content � 5 61 n Q C E L M I 1 2 3 4 5 6 7 ...

Interpr. 25S Q C E L M I 1 2 3 4 5 6 7 ...
* if  „odd“, to be completed to „even“ with „0,...“, but data length „L“ remains to the original value
without fillings.
For definition of DSDF and Precurser see ISO/IEC 15962. For examples in „Compression
Mode“ please supply sample data to the author for passing to the TC.

The brief RFID application intro was prepared by the E.D.C. TC.
Contact: Heinrich Oehlmann, www.Eurodatacouncil.org phone: +49 (0) 3445 78116 0


