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Clear rbit.

“The question is not will RFID

change the way you do business,
the question is will you be ready?”

Colin Cobain
Chief Technology Officer

TESCO
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Enter RFID o

* All benefits of bar code plus:
— No human intervention
— No line of sight requirements
— Simultaneous reads

— Readfwrite tags
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Promise of RFID - “Silent Commerce”

Reduce fixed asset inventory | — 5%

Reduce receiving expenses 65%?

Revenue gains of | — 3%3

Inventory reductions 10 - 30%?

MM TiAutalD Certer
TAccenture

*Forrester Research

& Copyright 2004, ClearDirbit, Irc.
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RFID - new technology?

* Developed in 1944 by British to identify aircraft
* Meat tagging

* Security / entry applications

* Gasoline pumps (EZPass)

* Tollbooth applications

* Container tracking with GPS5

* Retail item tagging
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Prediction on Adoption

Figure 2: RFID market evolution
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$20,000 | Services
i I | Analytics and
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g ftem-Level Tagging SCE
E : applications
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Source: AMP Ressarch, 2003

AR Reseanch, Inc. copyrighted infomation
FFID il Be Biggerthan 2K, Juby 31,2003 Scott Lundstrom



Risles & Limitations

* |Immature Technology
— Evolving Technology
— Evolving Standards
* Price Point
* Various Materials Cause Readability Issues
* More sophisticated automated decision management systems
— Elimination of User Interface
— Host System Impact
— Amount of data generated and validated
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* RFID Technology 101
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What is RFID? &7

RF Field

Antenna |
Portal

Reader/
Encoder

Tag enters RF field

RF signal powers tag

Tag transmits 1D, plus data
Reader captures data

Reader sends data to com puter
Computer determines action
Computer instructs reader
Reader sends data to tag

Z e = ]

Host %m

Computer

Irre— -——=—r1 Il | ||
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RFID Label o

RFID Antenna

RFID Chip
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Tag Power

* PASSIVE - Beam Powered

Converts RF energy into DC power

— Wery Long Life products

Range is dependent on several factors:
* Reader Transmit Power
+ Reader Sensitivity
+ Integrated circuit efficiency
* Ervirconmental conditions

* ACTIVE - Battery Powered

Generally operate asynchronously
Battery boosts range and tag sensitivity

Battery powers onbeoard functions when
away from reader

Passive RFID Tag

Phaal Sacne . FC Slecmnics



Tag Memory

Read Only Memory (ROM):

— [atais burned into [C at manufacture
— Can never be changed

- Yirtually no control or alignment of data content with respect to
enterprise

Write Once, Read Many (WORM)

—  Data generally written into the [C at factory and locked

- When locked can not be reprogrammed

Read/Write

— Somme data may be programmed at the factory and locked

—  Other data may be written, erased and rewritten inte memaory in the

field
+ By customer individually
+ During operation
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Frequency

* Low Frequency- 125 KHz to |34 KHz. Worldwide
— Geodforliquids, good near metal,
— Relatively expensive tags, very wide variety of shapes,
— Can have large antennae with 4 to > feet of range.

* High Frequency - 13.56 MHz. Worldwide
— Geodfor liquids, poor near metal,
— Inexpensive tags, very wide variety of shapes, good Standards,
—  Generally up to 3 feet of range,

* UHF - 9202-928MHz, 868MHz, 862-869MH=z.
— Poornear liquids or metals,
—  Yeryinexpensive tags, restrictions on shape,
— Ranges of over |0 feet,

*  uW -2.45GHz. Worldwide
— Very poor near liquids or metals,
- Verysmall tags, potentially very low cost,
— Ranges around 3 feet,
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RFID “Smart Labels"”

* RFID tag embedded in bar code label

* RFID tag programmed and validated
during the print process

* Provides three modes of data
transfer:

— Visual (text)
— Barcode
— RFID
* |deal for “hybrid” applications
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EPC Network Architecture-inside the Enterise

Ao
+ Local copy of frequently used ONS data
« Registration for static and dynamic ONS | ONS (cache) |
» Collaboration on asset Eracking s N
l Enterprisa
«Track and trace serial items G Application(s)
+ Referencing business transactions EPC Information
« Object type data (eg.palletcasefitem,...)

= o]
L

Service
« Instance level EPC data (eg.expiry date,...) (EPC Database) e

: b i " | additional Business
* Fine grained access control policy implementation avent data data 2 8 | Transactions
i Internal =

+ Report data Lt

- Manage readers Sawnt R

+ Highar lavel filters T filtarad evant

data
{optional}

« Capture events data (tag and sensors)
» Simple filters

Reader

""...-;_-._be PCs ""'"..-_E-.“"“ femperature,...

» Transmit ePC data using radio frequency e p——— i quETiEs. TSR
: g

= Transmit sensor data f_rag_j Eﬁ‘_?,i ESE:jr_l_sur

updales provides .::?ﬂ.f_"-_l la

e Trmmmrmid amemeaer dleode
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EPC Tag Classes ; "H

*+ (ClassD

— Preprograrmmed at rmanufacture (read only) ﬁv
— UHF (900 MHz) EpchObaI v

— FReaders notinteroperable wi other classes

— Class 0 + is readwrite
* Class |

— WWrite Once, Read Many

— Zwersions, 200MHz and [ 3.56MHe

— FReaders notinteroperable wi other classes
* Class | v 2 (not finalized)

— WWorks in any country

— Reads 150-18000-5, Class 0 and Class |

- More memaory

*+  All can be sent a ‘kill’ command
* 4 varieties of EPC - 3 64 bit and | 96 bit



EPC Tag Format

Example EPC
01 0020XY 10CCOI 002046BE

— Header {B-bits}- defines the number, trpe and length of all subsequent data

— EP<C Manager (28-bits) - identfies the entity (most often the manufacturer) responsible far
tracking and maintaining the object class and serial number codes

— ©Object Class (24-bits)- acts as the tracking mechanism for specific groups- eg, SKU, ot
number, etc,

— ©Object Idendfication Number (36-bits)- serves as the unique idertification number far
the item.

Electronic Product Code:

01 0004Y 7 000289 000622CA
Header PC Manaaer Obiect Class Serial Number




RFID Hardware Providers ; ’ d

-:_'3
Fid

* Chips/Tags

— Alien, Matrics, Texas Instruments, Phillips, etc. T -

i TEEAS FRLT LA W TS THCHSOLDGEY

* Readers __
— Intermec, LXE, 5AMSys, Symbol, etc. &%

* Printer /! Encoder -\ Zebra
— Printronix, Zebra, etc. PR' N-IRON]}(
* Smart Labels GLOBAL PRINTING...ENABLED.

— Moore Wallace, Printronix, Zebra, etc

A
SAMSYs %\ MATRICS'

a L) S

= 4

- B e N w - = - - - - —_——



Associated Devices

Barcode

GPS

RTLS

Sensors (temperature, pressure)
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| * Wal-Mart & DoD Requirements I
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Wal-Mart's Goal v

WAL*MART

ALWAYS LOW PRICES. £

o '

'_,.,-

100% real-time visibility from packaging provider to the retail shelf

Implement lean manufacturing processes across supply network

Resulting in:
— Lowerthan ever cycle times
— Lowerthan ever inventory in the supply chain
—  Maintain the "Always Low Price” Model

* Competitive Necessity

— External and internal adaptation of technelogy

—  Push technology upstream



Wal-Mart's Reﬁuiren:*les o > ‘

Pallet Level Tag & Case Level Tagging
EDI ASM to include pallet & case tag ID’s
Cases must be 100% readable within |10 feet on 540 FPM

Tag specifics:

96-bit EPC tag with embedded Global Trade Inventory Number {GTIN})
and serial number

Will accept any UUHF EPC Class 0/] today
Class | G2 moving forward
UHF 868 — 956MHz world wide

Mo use of EPCglobal network (ONMNS)
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Uncertainty surrounding Wal-Ma L’ ,1.,

RFID ramp up makes planning difficult

‘ All SKUs shipped to Wal-Mart must *
T be tagged, but....

. -

«.only three DCs will initially be able
to receive tagged product; the
uncertainty in ramp-up schedule

:| makes planning very difficult.

% of
Shipments

e

0% 20% 40% 60% 80% 100%
Source: ARC Advisory Group

2004: FFID pilot, refine strategy and

pilot applicatons and infrastructure

— PReview tagging plans in February
2004

January 2005: regional implementation
- |00 top SUPPHEI”S + 26
"committed” suppliers
— Every case and pallet

— First Regiona Pilot: 3 Distribution
Centers around Dallas, |50 Stores

2005: Continued domestic expansion

2006: Follout to all suppliers by year
and



Largest supply chain in the world

All containers shipped to Gulf and Afghanistan
have active tags (Savi Technology) since 1997

Active tags are expensive and proprietary — driving
need for passive tags in broader rollout

Collaborative approach with suppliers

More willing to pay for technelogy (contractual
issues)

Intend to leverage commercial technology and

standards (e.g., EPC)



DoD Requirements

* ltems to be tagged

Case- and pallet-level tagging

ltern-level tagging for packaging currently requiring UID (greater than $5,000)

* Modifications to EPCglobal standards

Class 2 ws, Class |, Gen 2

256-bit ws, 6 bit

D embedded in EPFC number
Fewritable (Dol) vs. license plate (EPC)

*+ Timeline

Proposed DFEAR [Defense Federal Acquisition Requirements) May 2004
Fina policy Defense Federa Acquisition Requirerments (DFEAR) July 2004
All Contracts Renewing after October 2004

All shipments for those contracts after January 2005
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+ Solutions I
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Integration

RFID Hardware RFID Integration ERP Software
Implementation Software — Minimal impact to
— Hardware selection — BFR. CUPFEnt efviFonment
— Tag placement — software
— Site surveys — Irmplermentation
— Hardware acquisition Services
— Hardware support — Maintenance & Support




ClearOrbit RFID Vision f

*+ Software to assist manufacturers and distributors in cost-effective
RFID deployments

— Hardware independent with device driver methodology
— Integrated to ERP/YWMS environment — minimal disruption
— Allow phased approach
* Partner with leading hardware integrators
* ERP/WMS-specific implementation services
* NMatural extension of our heritage and expertise:
— Track, trace and control
— Leverage ERP data model
— Focus on ROI



ClearOrbit RFID Enabled Products ;f-'

* Compliance Label Manager ( Qutbound Compliance)
—  Manage label cormpliance and RFID compliance holistically
— Dwnamic printer selection, data selection, label format, tag format
— Hardware driver methodology
— Mo change to ERP or legacy applications
— Configurable rules engine
— Support for XML and WWeb Services
* RFID Tracker (Reader/Tag Management)
— FRead RFID tags and uses rules engine to execute ERP Transactions
— Compatible with leading middleware [e.g, Savant)
— Configurable rules engine
* Collaborative Print Manager (/nbound Compliance)
— Drive Barcode or Tag Compliance at supplier shipping dock
— Tagformat and content automatically pulled from your ERP data

— “Web screen interface or AP|'s
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RFID-Enabled Supply Chain s

Ship

Inventory Manufact- ot
onfirm

Movement uring

0
ﬂ&fﬂ* ﬁfv ﬁﬁu LB a&ﬁw

Frader Frader Freader Frader

Unit Unit Unit (Tl rRo Unit
[} [y 3 Tag [}

R5455

Receiving

¥
RFID Hardware
Control Module

F 3 F5-232 ar
){:L TCEFRNF
Compliance
_ RFID Lal:ml
Dirmct Tracker 1
Connect Manager

Connect
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- - ’ J
RFID Hardware Functionality A
1) Portal detects presence of
tagged items st Fatiing Ship
Receiving rinng ’ S
(- GEe i LiE-# | 2) Antenna sends signal to
L Hardware Control Module
Rﬁﬁ:r =-\X:\.‘.“::'
[
RS455

¥
RFID Hardware
Control Module
L
ik
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RFID Tracker v

Farlig St

TR

1) XML output indicating
umque tag reads

Marsdas
g

maps the XML output to the
proper transaction.

3) Rules engine issues the
appropriate transaction to
the ERP

¥
RFID Hardware
Control Modul

RFID
Direct
Cormnt Tracker
Connect

R3-1 31 or
TCRIF
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RFID-Enabled Receiving s

/‘ \ Farlig St
Receiving ety Parsafan

Momprrrent g TR

Feader
Unit
&
\ RS455 *Benefits

—Increase Throughput

—Feduce Touch Points

—Elirminate Mistakes
*Process Touch Points

—Autormation of Cross-Diock and Putaway Processes

—iZreate RFID Tag upon Receipt for Automated Putaway

—Irternal use through Inventory Processes

] =ITH ~TTIAEL L=~ TTIFf I T AT CIT™Y I ar M- |}
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RFID-Enabled Inventory

\\ Farlig .
/_ Inventory Shig

Miwnrmsagts __
Movement tpbng TR

ﬁfﬂ —
— Reduce errors and manual labor

Feader * Process Touch Points:
Unit
F — Autormated [nventory Movernent
through sortation systerrs reading
RFID tag, minimizing bar code

placerment requirements

Ry

* Benefits:

— Cwvercome line of sight issues

B Mo
Tommvird — Provides ability to store material in

¥ |ocations that are labor intensive for
RSN ) L.

: Cycle and Physical Count activities,
or line of sight not available

— Space optirmization in gravity flow
racks

L

e sd |}
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o ety
Fareadui
& Moserrient

* Benefits:

— Improved tracking of iterrs

through ‘WIP
— Serial genedogy
*Process Touch Points:
— Attach RFID tag on reusable totes

RFID-Enabled WIP 7

Manufact. \5 Farlig 5;;:;;;

uring L
ﬁ T —-

Freader \x:;;i'r:'

Unit iy
* :

) H
o i

during assermbly

— Reader portal at each assembly
Step

— Automatically trigger appropriate
transaction -- WP issue, WP
move, Batch step Cormplete
(OPM)

— Alertworker to input quality info
at appropriate tims

— RFID-2nabled K anban cards

BEEE baeior e
Demviresd Moahie

&
L

LAAEERETE

] o B I R I R I O O O L
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RFID-Tagged Shipments

+ Benefits

— Customer Compliznce — Yyal-[Mart,
Coly, Tesca

— Rules based configuratian
— Reduce manual scan far ASM creation
* Process Touch Points:

— Create RFIDC Tag ar Case Level when
Case Label (LICC128) is generated

= Pack LPM

Marsdas
g

“

f Packing Ship \
Confirm
Bar
_-@ 3 Cade
Mixed
_-@g Made 4 ﬁ -
Feader|

Unit

» WW|F complete to LFM
— Create RFIC Tag ar Fallet Level when

License Plate Mumber (LPM) is creared
= Pacl LFM

= YW complete to LPM
— ASM creared as items pass through

portal

Direct Tracker

Connect

Compliance
Label

Manager

Connect

mrannaoct



What recommendations do we have?

Be proactive in planning for RFID
Start with pilot applications

— Ewaluate “smart labels™ as an option to pilot RFID in one part of your
business (i.e. receiving) without impacting other parts

Gain understanding to shape requirements with your customer
Build a business case

The standards WILL change so be ready and don’t invest in
proprietary technology

Work with experts
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Doug Molgi‘r - doug mohr@clearorbit.com
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