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Join a global community of Consumer Electronicsustdy leaders who are collaborating to
support the development and adoption process bhieal standards specifically adapted for
the Consumer Electronics supply chain.

EPCglobal is an integrated set of ratified stanslaretluding EPCIS which is currently
operational and ready to be deployed allowing the:

Identification of individual products

Capturing of data

Exchanging of information

Primary objectives of CE IAG

The objectives of the CE IAG are to develop RFI@ad business processes through the
utilization of EPC to improve the Consumer Elecicsnsupply chain in all aspects of the
product life cycle from manufacturing to distributi repair and maintenance, recycling and
repair.

Additionally, the group aims to improve the repaijperation process to ensure better
customer satisfaction. Consumer Electronics orgainiss involved in the CE IAG will gain
the benefits of standardized EPC enabled businessegses in their global multipartner
supply chains.

Target audiences

The CE IAG is targeting different players who aivie an interest in adopting RFID enabled
business processes in the Consumer Electronics lysugmain; consumer electronic
manufacturing companies, distributors, wholesalgetailers as well as CE industry
associations, solution providers and service pergidsuch as test centres and certification
organisations.
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Particularities of the Consumer Electronics supplychain

Consumer Electronics (CE) items tend to be of & lagerage value compared to Fast
Moving Consumer Goods (FMCG) and require more sehandling in the supply chain.
CE supply chains can be geographically disperséu avhigh ratio of goods manufactured
in Asia then shipped into markets all over the @ofThis means a smooth passage
through Logistics is essential for cost competitees and customer service.

CE products are used for longer periods (in sorses;anore than 10 years), compared to
typical FMCG. This means tagged products need tadeetified for longer periods
therefore; tags and applications must be relialtesaistainable.

CE products may be repaired and/or maintained biyufiagturers or services providers
during usage. This means product information newd$e accessible not only by
manufacturers but by other players such as regailservice providers and recycle
companies. Therefore, security specification fgstand systems are required.

Most CE products must be tagged and monitoreceat ltevel to ensure better services at
Point of Sale (PoS) and improved repair and maareea services. This means Item
Level Tagging (ILT) on each product will be consit while ensuring that personal
information is well protected.

Benefits of RFID in the CE supply chain

Business perspective
Increased service level to the end customer
Increased sales through to the end customer
Reduced fulfillment costs / lead times
Improved inventory visibility
Improved claims process
Reduced human errors
Increased return on assets
Optimized merchandising process
Improved / expanded relationship with supply chzantners

Consumer perspective
Improved customer satisfaction:
Improved on shelf stocking
Easier and faster location of desired products
Comfortable after sales service and warranty sesvic
Quicker repair
Potential improved speed at check out

Improved customer protection:
Product recalled capacity
Product authentication
Optimized price accuracy
Better product information
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The EPCglobal Standards Development Process and GEG

The CE IAG is one of an expanding number of induétcused global RFID standards

groups developed under the EPCglobal standardsefwank. The EPCglobal standards

Development Process (SDP) is critical to ensuriveg the standards developed and ratified
by the EPCglobal Board of Governors are: User drivglobal and Royalty-free wherever

possible.

IAGs are comprised of representatives from comgathiat currently use or plan to utilize
EPCglobal Network technology from a particular istty sector. The IAGs bring industry
representatives together to discuss real worldnlegsi challenges that can be solved using
EPC and RFID technology based upon EPCglobal stdada

Benefits of joining the CE IAG

The development of RFID technology based upon E#léadistandards within the CE supply
chain will allow the members of the CE IAG to reducomplexity, decrease costs and
facilitate collaboration among their supply chaartpers leading to higher profitability and
improved productivity. Information on the Scope,j&ibives and Deliverables of the group
are outlined in the CE IAG charter available at th#@llowing link
http://www.epcglobalinc.org/apps/org/workgroup/@g/download.php/9633/ce_iag_charter-
20070822.pdf

Why Sony is leading the CE IAG initiative

RFID technology based upon EPCglobal standards ksabccurate, immediate andcost
effective visibility of information throughout th&e cycle of Consumer Electronics products,
gained through our participation in EPCglobal CEGAactivities. It is beneficial not only for

manufacturers like us, but also for other supplgiohplayers such as; distributors, logistic
service providers, and recycle operators. The rmopbrtant thing is however, our customers
are set to benefit too.

Tatsuya Yoshimura
Co-Chair EPCglobal Consumer Electronics IndustrtigkcGroup
Sony Corporation

How to register

EPCglobal invites all CE companies to join in tléaties of the EPCglobal CE IAG. It is

necessary to be an EPCglobal subscriber to patecim this group and the EPCglobal
Standards Development Process. For more informaégarding EPCglobal Inc’'s CE IAG

contact Audrey Kremer Audrey.kremer@gsl.org or yimeal GS1 Member Organisation
(contact details available on www.epcglobalinc.org)
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On 26 October 2007, EPCglobal Inc announced plars tlie second phase of its
Transportation and Logistics Services (TLS) Indugtction Group RFID (Radio Frequency
Identification) pilot program. The pilot will puhio practice unprecedented real-time cargo
visibility of the flow of goods between trading pagrs and logistics providers from mainland
China to mainland U.S.

Phase One of the Transportation and Logistics,pilbtch was extensively supported by the
Ministry of Economics, Trade and Industry (METI) Japan, validated the use of both
passive and active UHF EPC tags for sea-shipmeoaméns and containers between Hong
Kong and Japan.

Phase Two of the Transportation and Logistics pdtsto to be supported by METI and other
members of the Transportation and Logistic Indusiction Group, will begin in November,
2007.

The project will involve the shipment of parts dndshed goods such as laptop computers
and agricultural machinery of international corgimmas moving from source factories in
China to distribution centers in the U.S., flowittgough the ports of Shanghai and Los
Angeles. This multi-industry, multi-stakeholdetitiative will provide extensive testing and
validation of EPCglobal standards, specifically teeently ratified EPCIS (EPC Information
Services) standard, driving adoption of RFID tedbgg and will evaluate the usage of active
and passive conveyance asset RFID tags. “The EB@lgkiandards used in the global
Transportation and Logistics pilot will demonstrdtew the identification of objects, data
capture and sharing of information among partnens loe achieved” said Chris Adcock,
President of EPCglobal Inc.

The partners participating in the EPCglobal pilatl wiclude major logistics, shipping,
hardware and software providers such as Adtio,MAliechnology, Allumis, Confidex, DHL,
iControl, Maersk Logistics, NEC, NTT Comware, NYKdgistics, Oracle, Savi Technology,
Schneider National, Sato, Sense Technology, Toppams, Toppan Printing, UPM Raflatac.
Additionally, active participants supporting theamsportation and Logistics pilot will be
METI, MTI, Nomura Research Institute and the GS1nNder Organizations from China,
Hong Kong and Japan.

“Together in their entirety, the combined use dof thtegrated set of these most important
EPCglobal and GS1 standards used in the pilothughlight the tremendous possibilities that
can now be enabled in global supply chain operaficexplained Tetsuya Hamabe, Director
of Distribution and Logistics Policy Division of ME. “For example, better understanding
and sharing of information will allow the pilot @lemonstrate best practice around supply
chain visibility and customs clearance procedurée. pilot will be arranged so that customs
declaration and clearance data will be assemblet communicated in a more timely,
accurate and efficient manner.”
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Shoppers at select stores located throughout thatigowill have the opportunity to see
firsthand Electronic Product Code (EPC) technologynew DVD releases during a pilot test
scheduled to begin on September 25. The pilot mlborative effort between movie
studios, DVD replicators, distributors, merchandiseretailers, technology companies,
industry associations as well as GS1 EPCglobal the, global not-for-profit standards
organization which supports the adoption of thectdmic Product Code.

This pilot test will allow us to identify how tecblogy based on EPCglobal standards can
best be put into place in retail stores for medid antertainment products like DVDs. The
goal is to illustrate the benefits to consumers guadticipating companies when the
technology is used effectively.

The EPC uses radio frequency identification (RRiuniquely identify an object. Retailers
can use the EPC to ensure that products are kepbdack to meet shopper demand as well as
helping shoppers find the right product in the tiglace inside the store. Over the last few
years, the EPC has become a popular way to idgaifgts and cases of goods on their way
to retail stores.

Electronic readers inside the store read the unsgui@l numbers from EPC labels and relay
this information back to store staff. EPC labelsndd contain, collect or store any personal
information. The EPC label has no power source @rdonly transmit its unique number
when it is less than about 10 feet from a readat #ttivates the label. The power — or
strength — of readers is strictly regulated by FHeeeral Communications Commission. The
actual distance from which an EPC label can be neayl be shorter because barriers such as
shopping bags and other factors such as the pesdémetal materials or nearness of walls
or other obstructions weaken a reader’s signal.ldlbels can be removed after purchase.

During the pilot test, EPC labels will be placed more than 12,000 new DVDs issued by
studios and distributors including 20th Century FdRinram, Sony Pictures Home
Entertainment, Technicolor and Warner Home Videbe TEPC-labeled DVDs will be
available at several national retail chains inahgdWal*Mart and Best Buy at stores in
markets including the Twin Cities in Minnesota &dklahoma City, Oklahoma. More than
fifteen movie titles are involved in the pilot test

The potential benefits of EPC to consumers are ongad product availability, faster service
and better quality assurance. Consumers won't saggs see all these benefits during the
pilot test, but that the future of EPC holds tredmms promise.

One of those potential benefits should please strspp that EPC can help to eliminate the
problem where a store associate telling us thavB 3 in stock, but they can't find it on the
shelves.

Other partners participating in the pilot test un®: ADT Sensormatic, Avery Dennison,
Checkpoint Systems, Handleman Company, Impinj IMosaic Entertainment, Motorola
Inc., Nashua Corporation, NXP Semiconductors, OAst&ys, Omron RFID, Printronix,
SATO America Inc, T3Ci, TrueDemand Software, UPMfl&ac, Vue Technology, and
Zebra Technologies.
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EPCglobal Inc has launched DiscoverRFID,ottpe first global Web site designed
exclusively to inform consumers about the use armmhebts of Radio Frequency
IDentification (RFID) and Electronic Product CodePC) technologies on 27 November
2007.

The intuitive and graphically-rich website commuaites these benefits in an informative,
entertaining and simple way, providing real-lifeagples of how RFID is improving
everyday life. In a section called “Stay Healthfgh, example, www.discoverrfid.org explains
how a hospital in Milan uses RFID to confirm thatipnts receive the correct blood products.
Blood bags carry an RFID tag that is combined itbck that will not open if the tag on the
bag does not match an RFID tag worn by the patiehé RFID device also contains a
temperature sensor that monitors and records thpasature outside the blood bag, allowing
doctors and nurses to confirm that the blood has ls&ored properly.

The section also explains how pharmaceutical matwfars are beginning to use RFID to
help prevent counterfeiting so that patients knbeirtpills are safe to take.

Other topics covered on the site include how RFakes air, rail and road travel easier and
safer; provides better shopping experiences failoowsrs; monitors the quality and freshness
of food, and helps ensure safety in the workplace.

“DiscoverRFID.org was created as a resource dedigménform people about how RFID is
making their lives better,” said Chris Adcock, Rdest of EPCglobal Inc. “While RFID
technology continues to advance and provide sicamti tangible benefits in today’s world,
we’ve found that people are generally not awarg¢hef how the technology delivers these
benefits to people in their everyday lives. As mmdustries adopt RFID, it is critical that
consumers understand the technology and its berefitvell as the tremendous potential for
new applications that can help make their livegisathore secure and easier in the future.”

5) ) *- 1, %

This article focuses on HP’s success in implemgn®FID in its own operations. In
particular, we examine the work done at a prinéeility outside of Sao Paulo, Brazil. This
is a pioneer implementation site for HP, where watwe technology and processes were
piloted and implemented.

HP has a couple of key business problems thatnaperiant to understanding it's supply
chain operations. HP has a lot of serialized prgdwtich incorporates data needed for
warranty and service information. Additionally, HButsources about 90% of its
manufacturing and distribution using multiple verslat multiple supply chain points.
Therefore, HP faces significant logistical challesg

In 2002, HP began to investigate RFID as a teclgyolbat could drive improved results for
the company, partners and customers. Today, HPVexs30 manufacturing sites worldwide
RFID enabled, partly to meet some customer manddtes more importantly to gain
operational efficiencies and reduce internal costs.
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HP believes RFID technology plays two major rolégrovides a means of unique object
identification at low cost, which enables HP tas@rm supply chains and reduce their costs
dramatically. Secondly, it is used in combinationthwother sensing and network
technologies to track objects and physical envirem® for purposes beyond supply chain
management, resulting in an electronic infrastngcttihat is intelligent and aware of its
physical environment. Such an infrastructure calp Iecrease visibility and control over
physical world events that plague business decisiaking today.

Project Background

In 2004, HP began the pilot in Brazil with goalstést RFID tagging at the item level, prove
the benefits described above and achieve end-ta@pply chain RFID visibility. HP Brazil
was an ideal location for this piloting as it haxlla complete supply chain, including
manufacturing, packing, distribution and reversgidtics, while in other parts of the world
HP has a more spread supply chain across diffecanttries.

The pilot was very successful and, in August 20687 moved the pilot to full
implementation. At this time HP started to tag tbleassis of every single printer
manufactured in Brazil for end-to-end informatioatlgering purposes. Over two million
products are now tagged annually for the Latin Acaer market.

Over 40,000 reads and writes take place on prirgeesy day, with a yield of over 99.5%.
Over 65 readers are installed to perform thesestaskl RFID is completely embedded into
all operation processes.

The Sao Paolo facility’s use of RFID in all its colex environment had demonstrated that
the technology allows ROI via automation, visilyiliand speed, enabling supply chain
visibility and asset management, and fosteringterglad collaboration across functions and
companies.

Operational Overview

At the beginning of the manufacturing process atdite, the bottom of the printer chassis is
tagged, with an RFID label incorporating the unpitinted serial number and part number.
HP is using an RFID tag with a standard EPC (Ebmitr Product Code) number but, unlike

other implementations, this tag also has extra mgrmaalled User Memory Space (UMS) -

where unique product information is stored.

RFID readers are placed in different places of pheduct supply chain, capturing and
recording information on the product tag. This tesaa “product DNA” that travels together
with the printer across the entire supply chainthwi single RFID tag per product.

This is a very challenging approach because thentsgls to be read or written in very
different environments. For example, at the begigref the manufacturing line the tag is
placed on plastic while at the end of the line, theg is part of a complete product that's
inside a box with various accessories included.

The item level tagging approach also makes pos&iblne Sao Paolo site to use RFID in its

reverse distribution process, enabling HP to adelyarack and reprocess products and
enhance the efficiency of its in-warranty repaivese and return of repaired goods.
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Manufacturing Operation

LaserJet and DeskJet printer's manufacturing lidedifferent readers at each line are
responsible for commissioning the EPC tag, recgrdmanufacturing information on the
tag, track product in the manufacturing line anelate the product virtual pallet used in
the following process. At this point the followimgformation is stored inside the RFID
tag:
HP serial number: used after sales for warranty@ees. Also was already used to
identify specific lots in distribution center foegwork purposes.
Product testing results: used in manufacturingssuee only approved products are
shipped out to packing process.
Product firmware: might be used until distributimnquickly identify if some rework
is needed before shipping product to customer, tduBrmware critical upgrade.
Interesting fact: it can be done without openingduoict carton.

Inventory transition points (portals): 3 differgmtrtals (1 reader per portal) are in place
in the manufacturing and storage area. They ame tabirack the movement of products
across different areas and automatically updatéetiecy systems (ERP).

Product packing lines: 3 different readers at dawh are responsible to recommission
the EPC tag already in the product, record packifaymation on the tag, track product
in the packing line and create the product virpallet used in the following process. At
this point the following information is also storgide the RFID tag:
Cartridges “install by date”: might be used by H&tribution centers to assure
proper control over cartridges’ expiration datemocases of screening.
Country destination: can be used in distributiontees to control shipment.
Outbound door (portals): 8 portals in place areeabl track products leaving the
factory and also send shipping notice, includindglepeEPCs, to the distribution
center.
Repair lines (in-warranty products repair): 2 readeer line are in place in a pilot to
start to track product returned from HP customersd gather further information
based on the RFID tags placed at manufacturing.

Distribution Center

Receiving door (portal): 1 pilot portal is in plawedo the product receiving process.
Pallet preparation for shipment: 1 pilot portal irs place and is responsible for
rearranging the pallets that are not shipped exastthey are received from the factory.
Outbound door (portal): 1 pilot portal is in pleered is able to track products leaving
the DC.

Challenges

A variety of challenges were faced during this ecbj most of them because of the pioneer
approach of the implementation. There were highntiies of different RFID stations,
different products flowing through the processstatpced directly on the product case, and
storage of process information into RFID extendgdrmhemory.

These challenges proved that HP was using the démimin its leading edge and that RFID
was still not a very mature technology that cowdrplemented in a “plug and play” model.
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With the transition to the EPC Class 1 Generatiostéhdard, we would either not have
experienced some of these problems at all, orwayd have been more readily solved.

The challenges were solved by a dedicated techigeah with support of the HP RFID
Center of Excellence established in Brazil. SomegXes of the issues faced and solved are
listed below:

Reading and writing rates of RFID tags was greiatiyyenced by electromagnetic noise
level and environmental changes at the site.

Reading of unwanted items because of the indineetdf sight characteristic of RFID.

A system performance issue was faced during imphkatien roll-out, when the
guantity of lines and reading rates started to gacause of that, all critical points of
the system architecture, network, server and nwdalle coding was reviewed and
improved.

The RFID tag position in the product and the taglftdetermines the successful reading
and writing rate. In a manufacturing environment evenh different products are
manufactured in the same line, the selection otdlgeand position is even more critical
because it can avoid the need of changing the R&diDer and antenna configuration for
each product.

The Sao Paulo site is generating over 1 millionORFéad/write data every month that
needs to be stored and analyzed to generate valusbility reports.

As RFID is a leading edge technology for supplyichd brings the need for cultural
changes and breakthrough processes implementafitrese changes can be a threat for
RFID process implementation.

For this reason change management principles netmldoe used during the project.
Employees and partners needed to be educated thieoigichnology and its benefits. Also a
strong commitment from upper management and a ciamunication between all involved
parties were key points to the project success.

Discoveries

With the increased visibility into the whereaboatsts products, HP Brazil estimates that it
is able to reduce its printer inventory in the dymhain by 17% percent.

Besides the anticipated supply-chain and inventagnagement improvements from the
RFID investment, an unexpected benefit found is ldneel of insight gained into the
manufacturing process. Normally, inventory leveid aging FIFO are things that companies
expect to improve after an RFID implementation. Bith the products being tagged at the
beginning of the assembly process, HP now hastatashows any steps in the process that
are taking longer than they should. HP can seexhet date, time and quantity of products
that are impacted.

With that information, HP can check the productime equipment and the quality of parts
being used, and analyze the assembly process hadfattors to pinpoint and troubleshoot
any problems. So far, the RFID data has shown s@mnations in the dwell time, or the time
it takes for a printer to move from the start oé tinanufacturing process to the end. HP is
analyzing this data so it can remedy any problemgther in equipment or work processes,
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that might be slowing down production and distnbatand improve the supply chain
efficiency.

Opportunities

Based on Brazil and other HP implementation resuitswas proved that RFID
implementation can increase efficiency and effertass of the supply chain.

The opportunities of this effort were seen in diéf& areas including: reduction of inventory
across the supply chain; decrease in out of stoo#ygts; cut in manufacturing downtime;
improvement of product distribution; replenishméased on more reliable data; increased
information synchronization across supply chaidution of safety stock; improved process
automation and supply chain data reliability.

HP is building an RFID implementation frameworktthan be shared internally for other HP

sites or across the supply chain. With the RFIDpiaged at the case level, the information
available in this tag and the tag itself can bedusgretailers and stores to optimize the rest
of the supply chain.

The results of this implementation show that adwptf RFID can be extended not only for
meeting mandates, but also for improving the sugplgin in many ways. Internally to HP,
some candidates for the transference of Brazil emgintation are the manufacturing
ecosystem in Asia and Americas.

6)

In 2007 Item-Level Tagging Pilots were run concatiein two continents and coordinated
by EPCglobal Inc with the support of local Membegamizations.

The Media and Entertainment Industry Group (M&E M&s created in 2006 and has been
focused on developing industry standards for tag@hDVD’s by leveraging existing GS1
EPCglobal technical Standards. The Media and Eatenient group has over 90 active
companies represented that represent 70 % of tHdwide distribution and sale of DVD'’s.

The Media and Entertainment Interest Group waseastal in the full supply chain piloting
of DVD tagging via the North American pilot whichdluded over 13 new release titles and
to six stores over a six week period. The work wiasded over three work streams:
Manufacturing (Apply the Tag), Retail (Reading thag), and Data Analytics. The group
has analyzed the data to help determine recommenddor the industry.

The work being done with European retailers hasigeal significant learning’s for the EPC
community. The focus for 2008 will be to identifgramon Return on Investment results that
can be realized via the standardization of cerfaiocesses or tagging practices. The
European Pilot Group plans to expand the pilot ewec the book industry including
publishers, retailers, and libraries.

In Australia, a working group has been set up ti lat RFID within the M&E industry.

The Media and Entertainment working group succdgsfuet the following objectives:
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Developed recommended tag placement locations W<

Proved that current technology does meet manufagtand sorting speeds
Delivered a successful Public Relations plan

Tagged, distributed and sold first DVD and BluRagducts

Tagged at all levels

Successfully used EPCIS to track products throbgtstupply chain

Came up with a significant amount of learning’s&applied to future tests

In 2008, a new working group has been formed tp hdbress the needs of vendor managed
inventory based on RFID results.

7)

We welcome contributions from companies in Singagord overseas on activities related to
implementation of EPCglobal in your organizatiol®hould you have any comments or
feedback, please email them to EPCglobal Singapbte, Pauline Lim at emalil

plim@gsl.org.sg
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