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Radio Frequency ldentification

Radio Frequency is an automatic identification method in which devices
called RFID readers use radio frequency waves to retrieve information
from RFID Tags

RFID is a non line -of-sight technology
which supports automated data
capture for many industries

RFID can communicate information on
a product, its condition, and its
history




¢ Major WW |
development
efforts

* RFID invented
in 1948

Early
explorations of
RFID
technology

elong -range
transponder
systems for
“ID” of friend
and Foe (IFF)
for aircraft

* RFID
companies
Sensormatic
& Check-
point are
founded

* Very early
adopters
implement

* RCA and
Fairchild
publish
“Electronic ID
System”

¢ NY and NJ Port
Authority test
electronic toll
applications

¢ Commercial
applications for
RFID enter the
mainstream

* Applications
emerge in
transport,
industrial,
personnel
access and
animal tagging

* Toll roads
worldwide are
equipped with
RFID

* Emergence of
initial RF open
standards

* RFID widely
deployed in
toll collection,

¢ First CPG
retailer auto
ID pilot
launched

* Gillette buys
500M tags

animal tagging from Alien

and personal
identification

e MIT
establishes
the Auto ID
Center

¢ Walmart &
DOD
announce
supplier
mandate

* Pharma Track
and Trace
requirement
emerge

¢ RFID costs
drop

¢ Technology
hurdles
eliminated

* Non clone
able tags
introduced

* Sensitivity and
bandwidth
improved in
UHF
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A ID Device comprised of a A Data retrieved via an A Software gathers and
microchip and an antenna antenna from the RFID tags manages data
that store/transmit data A Data passed to systems A Data communicated into

A Memory contains Electronic existing enterprise
Product Code(EPC) that applications(WMS, ERP, etc.)
uniquely identifies each A Common digital language
product describes products

A Tags may be active or
passive




RFID System Components(block diagram)

Antenna Reader

Asset/Tag

Firmware

TCP/IP

Application
Software
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Note: The Logical Memory Map in the
Tag Physical Memory is given by the Tag
architecture and the mapping rules in the
Tag Driver. All the information in the
Logical Memory is represented in the

Logical Memory Map

ISO/IEC 18000
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Tags can be read -only or read -write

Tag memory can be factory or field programmed,

partitionable
and optionally permanently locked

Bytes left unlocked can be rewritten over more than 100,000 times
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tags(battery powered) ¥ passive tags(reader powered) ! & 1t
joy.

Passive Active

I

Includes power source and transmitter for
read/write capabilities

Larger than passive tags

Additional functionality, such as
monitoring

temperature, humidity, shock/vibration

Cost range $20 -$50

Effective range of 305m £

Powered by RF waves - no internal power
Reflects energy radiated by-reader

Sized to product

Used for track and trace, inventory,

shipping

To T I o

o

No batteries - Cost <$1

Effective range of up to 915cm

To To Do I  DoTo o

A Examples: ExxonMobil Speedpass Examples: EZ Pass car toll systems,

container environment monitoring
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Variations:

Memory
A Size (16 bits - 512 kBytes +)
A Read-Only, Read/Write or WORM
A Type: EEProm, Antifuse , FeRam

5

Arbitration (Anti  -collision)

A Ability to read/write one or
many tags at a time

Frequency

A 125KHz - 5.8 GHz
Physical Dimensions

A Thumbnail to Brick sizes
Price ($0.50 to $250)
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pallets or cases of product
vehicles

company assets or personnel
items such as apparel, luggage,
laundry

people, livestock, or pets

high value electronics such as
computers, TVs, camcorders




Passive RFID
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RFID Tag

Antenna

IC

TCP/IP
RS232/485

Watcher
Server

Active RFID Tag

TCP/IP

Connection bw.
IC and Antenna

Antenna
Substrate

Passive RFID Tag
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UHF Tag W,

UHF Tag = 2

Credit-card tag

Tire-Tag in tire patch

Tire-Tag reel -to -reel format

8m UHF Tag

Metal Tag

Label Tag
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RFID Tag [ A
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Enterprise
Application




Interface to Host Computer
(RS485, RS232/422, ethernet,
802.11 etc.)
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Interrogate
Communicate
Translate
Resolve
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Manufacturing/
Packaging

A Applicators

A Stretch wrap

A Commissioning station
A Receiving dock portal
A Shipping dock portals

Mobile “In line
readers applicators

RFID ‘A&

Distribution

A Forklift enabled readers
A Perimeter doors
A Receiving Dock Portals

Printers./ Turntable
programmers readers

Retail/Hospital

Dock Portals
Staging/holding

Case Crusher/compactor
POS locations

Shelving

Perimeter doors

Carts and trolleys

Too T o T o T o

Smartcart




RFID frequencies
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Low Frequency
(125Khz)

High Frequency
(13.56Mhz)

Ultra high Frequency or UHF
(960-960Mhz)

Uses Magnetic field (Near field)

Better able to penetrate non -metallic substances
Ideal for scanning objects with high -water content
Read range is limited to < 1ft

Uses Magnetic field (Near field)
Can work around goods with high water content
Practical read range is in inches

Uses Magnetic (Near field) and/or the Electric (Far field)
Tags are more simplistic and hence less expensive

Can be used for waters, coupled to metals for greater range
Used for items, cases and pallets

Read ranges from an inch to 100+ feet away




EPC data format

RFIDd T &1 J] EPCHL

means of identifying a manufacturer and generic object category.

|||‘ H| m ““ UPC R Universal Product Code : Associated with Bar Code Technology. A
6""14141"007 3479

EPCR Electronic Product Code: A unique identification code associated
with RFID Technology. A means of associating a manufacturer, object and a
specific item via a unique serial number, allowing reference to a specific
item, origination, date of production, etc.




