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A Introduction and Description of Approach

PolyApply's objective is to lay the foundations of a scalable and ubiquitously applicable communication
technology at a significantly lower cost than with existing technologies. The key to achieving a fundamentally
different cost point than what will be reachable in the future with the evolution of the existing technologies is
to go from batch processing to in-line manufacturing technology. The semiconductor RFID system envisaged
to this end is based on polymers.

This document contains an information update for some of the topics covered in the initial Standardization
report (Deliverable 1.7.1a; August 20, 2004), as described in the Technical Annex. The initial report provided
an overview of the current standardization efforts in all global regions (EU, US/Americas, Asia) related to
RFID technology. The information was collected from the different standardization organizations, e.g. 1SO,
DIN, ETSI, and has been compiled to reflect the current state-of-the-art.

B Description of Deliverable/ Results

Adherence to standards is one of the critical arguments for accelerating the adoption of a particular
technology. Regulations from legal bodies impact technical as well as application related issues, e.g.
governing the operation frequencies, the operating power of a device, the compliance with material
regulations (WEEE, RoHS). As PolyApply develops technology that will have to be integrated in existing
systems, the boundary conditions will have to be identified, and compared with the technical capabilities.

The current document is limited to providing updated information on topics that have evolved since the initial
report (Deliverable 1.7.1a) or new insights that have emerged during the project development.
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1 Introduction

As already mentioned in the initial standards report, the highest transponder volume potential is expected to
be generated by Logistics and Supply Chain Management applications. According to a recent VDC studyl,
worldwide yearly shipment of C1G2 UHF transponder chips should go from 100M to over 1 Billion units
between 2005 and 2008, while unit price should drop from 25 to 14 US cents in the same period.

This is the market polymer technology will have to measure up with, if it is able to offer significant cost
advantage with a disruptive technology. Therefore, regarding standardization efforts, the focus of this report
update document remains on the logistics and supply chain application domain.

This report update contains information concerning latest evolution on the EPC / ISO front for UHF tags. It
aims to anticipate certain evolutions in the standards and it contains information updates in regulatory
domains.

! Venture Development Corporation (www.vdc-corp.com),
The 2004 RFID Business Planning Service — Volume Il : RFID Transponder and Reader ICs, April 2005
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2 Technology standards

2.1 Collaboration between ISO and EPC

ISO 18000 Part 6 Type C

The initial Standards report emphasized some tensions between EPC Global and ISO/IEC SC31
(responsible for the 1ISO18000 series standards), meanwhile the parties came to a positive agreement. End
of 2004, EPC Global's Hardware Action Group could complete the so called Gen 2 spec (UHF Generation 2
specification). This document, after having been accepted by the board of governors at EPC Global has
been submitted to ISO as a candidate amendment of ISO 18000-6 Part C.

This amendment now passed the preliminary ballot without any significant technical modifications. To all
players on this market (manufacturers and users), the passage of the amendment through its first ISO ballot
sends a positive message that those products will also likely become 1SO-compliant.

There are no issues to be expected when the amendment passes through the last ballots of the 1SO
acceptance process.

Early this year, a group of Japanese delegates submitted a proposal called the ‘Hibiki specification’, which
was essentially a stripped-down version of the Gen 2 standard, and asked for adding it to the candidate
amendment. The ISO subcommittee agreed to review the proposal but ultimately, rejected that proposal.

2.2 Further standardization efforts

In Standardization activities, like in many other domains, there are the main topics and there are some more
discrete activities, new tendencies and side discussions. There has been a significant hype around UHF
RFID and the EPC discussion in the past 2-3 years. Today, now that the ISO18000-6C standard is nearly
finalized, two conclusions can be drawn.

First, a standard most often takes into account wishes and requirements of a broad range of potential users,
making the definition and then the product itself fairly complex. As an example, one of the most simple RFID
transponder ICs on the market (used for Example in Marks & Spencer's successful trial in the UK) is a non-
standard circuit, featuring approximately 600 gates. This circuit is a pure Tag Talk First (TTF) transponder,
meaning that it is only able to broadcast its serial number as soon as it has sufficient energy. The circuit is
unable to interpret any command from the reader.

In comparison, an ISO18000-6A featuring command interpreting circuitry needs about 3000 gates, while a
full fledged ISO 18000-6C (EPC compliant) chip needs about 6000 gates.

As demonstrated with the M&S trial, one of the most advanced and most successful logistics RFID project
worldwide, not every RFID application in the logistics and SCM domain requires the complexity of an EPC
chip. Given the expected feature size with polymer technologies, especially when considering in-line
production processes, chip complexity will remain an important issue in PolyApply.

Approaches and techniques allowing less complex circuitry without sacrificing too much to performance,
especially when it comes to collision avoidance do exist.

The second conclusion is that while all the attention was concentrated on UHF RFID, other frequencies,
especially in the context of logistics applications tended to fall out of focus. This situation might change
somewhat in the coming months.

Workpackage 1: Reference Design Version 1.0 8
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More simple transponders: FST and TTF modes

Obviously, it would be easier to realize a transponder requiring 600 rather than 6000 gates, especially when
using a new technology like polymer electronics. On a RFID chip, the analog part is more or less constant
independently of the functional complexity of the circuit. Command interpreting, protocol and collision
avoidance handling logic represents the largest part of the circuit. Different recent initiatives tend to open a
way for low complexity approaches:

1.1.1.1 Tag Talk First (TTF)

Since the last meeting of SC31/WG4/SG3 (the group responsible for the definition of the ISO18000 series),
several countries started to discuss the possibility of opening a new part within the ISO18000 series (part 8)
which would be dedicated to TTF UHF tags. TTF tags are the more simple form of RFID tags because they
don't need any command interpreting logic.

1.1.1.2 FST Mode in ISO18000-6A

In the same ballot as the 1ISO 18000-6C, there was a proposal for an amendment to the already existing
ISO18000-6A standard. The amendment consisted in adding a specific Fast Slotted Mode (Fast Anti-collision
Protocol) into the standard and it was accepted.

Basically, in FST mode, a transponder entering the field waits until it gets a specific header, before starting to
broadcast its identity. As soon as the reader detects a tag, it sends out a shut down command to that specific
tag, reducing the amount of tags talking simultaneously in the same field.

All commands in the FST mode are very basic and simple, and the command interpreting logic can be
implemented with very limited resources.

Discussions on HF frequency band

As mentioned above, since the ISO / EPC debate drew nearly all the RFID focus in recent times, the
attention and also the awareness that other frequencies may be more appropriate for certain applications
even in the logistics domain, has dropped. However, now that the EPC's HAG has finished its Gen 2 spec
and successfully transferred its content into the 1ISO 18000 series, the possibility of revising also the first
generation of the EPC HF (13.56MHz) specifications has already been discussed this spring within the HAG.

On ISO side, the tendency seems to say that 1SO15693 (which is integral part of 1ISO18000-3) has
everything needed for a HF logistics standard.

Generally speaking, the debate between 13.56MHz and UHF at item level may well intensify as RFID further
expands down to this level. Having the same technology from pallet down to item level would of course
simplify the situation, but currently pharmaceutical and medical devices companies for example are rather
tending towards 13.56MHz tags for item level tagging.

Conclusions

The RFID industry has made significant progress during the past few years in the standards definition. At
13.56MHz first 1ISO15693 was defined and then integrated into 1SO18000-3. Then EPC Gen2 Spec was
defined and then submitted to ISO for integration as ISO18000-6C. The achievements in the standards work
helped to expand the market for RFID tags and systems, but it also gave end-users sufficient confidence to
start making significant investments into item level RFID projects. The standards furthermore gave end-users
more supplier independence.

However, there is a risk that the ISO 18000 standards have already become too complex for a cost effective
implementation. Discussions on FST and TTF mode show that there is currently an interest at 1ISO level to
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make room for more simple approaches than the large and complex EPC chips. This is a promising tendency
especially for the PolyApply project, because the performance level of such simpler technologies will be
easier to realize with polymer technology and therefore, it will also be easier to find appropriate applications.

TTF tags exist on the market in the 125 kHz and in the UHF frequency ranges. Similar communication
modes and implementation simplicity can basically be implemented as well in 13.56MHz, which remains a

target frequency range for PolyApply's results.

Workpackage 1: Reference Design Version 1.0 10



PolvApply
D1.7.1b: Standardization Report Update June 29, 2005

3 Application standards

3.1 Application Requirement Profiles (ARP) of ISO/IEC JTC1/SC31/WG4

The ARP group was changed this year from a rapporteur status to a subgroup status focusing on RFID
Implementation guidelines. ARP will now become SubGroup5 (SG5.)

SG5 current and future working topics are:
e RFID Labels (meaning mainly UHF labels)
e Recyclability
e Readers and Interrogator installations

The first work item, on RFID labels will be submitted this year to 1SO. It is a document which has it's origin in
the US DoD, it was then integrated into EPC and finally through a last revision by AIM's RFID Experts Group
in order to make a "civil" version. This version will then be submitted to SG5 as ISO 24729 part 1, a technical
report specifying how and where to apply RFID labels on goods in the supply chain.
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4 Conformance standards

4.1 |EEE 1620™-2004
Standard for Test Methods for the Characterization of Organic
Transistors and Materials

IEEE P1620TM-2004 (http://grouper.ieee.org/groups/1620) was approved in 2004 and is available at
http://shop.ieee.org/store. The purpose of this standard is to provide a method for systematically
characterizing organic transistors. These standards are intended to maximize reproducibility of published
results by providing a framework for testing organic devices, whose unique properties cause measurement
issues not typically encountered with inorganic devices. This standard stresses disclosure of the procedures
used to measure data and extract parameters so that data quality may be easily assessed. This standard
also sets guidelines for reporting data, so that information is clear and consistent throughout the research
community and industry.

4.2 |EEE 1620.1™
Draft Standard for Test Methods for the Characterization of Organic
Transistor Based Ring Oscillators

The purpose of this project is to develop a standard methodology to characterize organic transistor based-
ring oscillators and to allow reporting of their performance and associated data. The IEEE P1620.1™
Organic and Molecular Electronics Standards Working Group is finalizing a draft that will go to ballot in
August 2005 (http://grouper.ieee.org/qroups/1620/1/).

4.3 SC 31/WG 3/SG 1 RFID CONFORMANCE

SC31/WG 3/SG1 is the 1ISO group who works on the RFID conformance and performance standards. The
following WG3 standards have recently been published:

e |ISO/IEC 18047 (Conformance test methods) parts 2, 3 and 4.

e |ISO/IEC 18047-6 (Performance test methods) does not yet included provisions for ISO/IEC 18000
Part 6 Type C. Conformance specification of EPC has a substantially different approach as ISO/IEC
18047. In addition the EPC specification implies testing by MIT. These issues are currently being
sorted out within WG3.

e |ISO/IEC 18047-7 will probably be published this year.

In addition to the requirements of ISO/IEC 18047, WG3 may in the future also include testing related to
shock, vibration, temperature, humidity, chemical resistance, etc.
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5 Health and Environmental regulations

5.1. Exposure to electromagnetic fields

DIRECTIVE 2004/40/EC OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL

of 29 April 2004 on the minimum health and safety requirements regarding the exposure of workers to the
risks arising from physical agents (electromagnetic fields) (18th individual Directive within the meaning of
Article 16(1) of Directive 89/391/EEC) requires the exposure assessment for workplaces. European
standards associations CENELEC and ETSI are developing respective standards.

5.2. RFID and Privacy

At standardization level, the privacy (and security) issue will soon be addressed by ISO / IEC
SC31/WG4/SG5 in the context of the ISO/IEC TR24729-1, Information technology — Radio frequency
identification for item management — Implementation guidelines, probably in Part 3 of the said TR.

The increased use and spread of RFID technology raises the general privacy concerns. These concerns will
not be removed by simple standards or codes of conduct; a legal framework will be necessary here. The
privacy concerns usually belong to the following categories:

- Notification. Individuals may not be aware that the technology is being used unless they are informed
that the devices are in use.

- Tracking. Real-time, or near-real-time, surveillance in which a person’s movements are followed
through RFID scanning.

- Profiling. Profiling is the reconstruction of a person’s movements/transactions over a specific period of
time, usually to ascertain something about the individual’'s habits, tastes, or predilections.

- Secondary uses. In addition to issues about the planned uses, there is a general concern that
information being collected for one purpose tends over time to be used for other purposes as well.

5.3 Recycling of RFID Tags

Activities in the ISO
Currently, ISO / IEC SC31/WG4/SG5 is working on the following Implementation Guidelines:

* ISO/IEC TR24729-1, Information technology — Radio frequency identification for item management
— Implementation guidelines — Part 1: RFID-enabled labels.

e ISO/IEC TR24729-2, Information technology — Radio frequency identification for item management
— Implementation guidelines — Part 2: Recyclability of RFID Tags

e Afuture part of the same Technical Report will be dedicated to privacy.

The general direction of these guidelines is that the recyclability of RFID tags is dependent upon the
component materials used in the individual tags used. Items marked with RFID tags that require recycling,
shall be marked with an appropriate logo or other visible symbol that indicates the required recycling. Tags
that should be recycled but for which such recycling is not mandated by regulation, statute or operating
condition, shall be marked with an appropriate recycling symbol to assist the user in the proper disposal of
the tag. When the item is destroyed, incident to recycling, the tag shall either be removed for reuse or
destroyed as part of the item.
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Activities in AIM's RFID Experts Group (REG)

The REG is a group of vendors, early implementers and educators charged with providing implementation
guidance and recommendations. The REG's activities are called Terms of Reference or ToRs.

ToRs under development will address technology selection (active/passive), reader operation/design,
privacy, security, education and recycling (of RFID tags and their role in supporting recycling).

Some of the REG's output flows into ISO groups and is used as basis for new Standards or Technical
Reports (as for ISO/IEC TR24729).
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