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Agenda

A What is RFID?

A s this a big market yet?

A The Internet of Things vs Identification of Things
A What are the benefits RFID bring to 10T?

A Garbage-in, garbage-out

A Summary
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The Role of Alien Technology in RFID

A Mike Hetrick - VP & GM, Tag Solution Services
i Member of the Alien Executive Staff providing leadership in both the Inlay and IC programs
I Supported Al i andpagnercnetworkdor theg RFID inlay and IC programs since 2006

T Over 20 years within the printing industry with Checkpoint Systems, NCR Systemedia and RR
Donnelley/Wallace Computer Services

I Graduated from Western Michigan University in 1984 with a Bachelor of Business Administration
A Alien
i Author of the founding RFID standards
i Top 3 of all our mar ket s: Reader s, | nl ay s, | C6 s,
i Based in San Jose, CA
T 1,500+ customers
I Has shipped BILLI ONS of RFID tags and | Cbs

Alien provides technology that enable the Internet of Things.

IDENTIFICATION I T We specialize in the IDENTIFICATION of Things. RFID -
Of Things™ n the source of quality big data at the heart of successful loT
implementations.
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History of RFID (Radio Frequency IDentification)

RFID technology developed during World War 1l to f’ Waﬂlt tentift
identify aircraft " | =

Transmitter sends signal to transponder which reflects a
signal back

IBM developed UHF RFID system in early 1990s

The term Internet of Things coined in 1999 referring to
objects connected to RFID

Electronic Product Code (EPC) standard developed in 2002
Shortly after, Alien Technology Authored the Gen 1 Protocol
In 2004 Alien had leadership role in the Gen 2 standards definition with EPC Global

In 2003 Walmart mandated that suppliers use RFID by 2005
i Accelerated the introduction of RFID to replace barcodes
i Butin early 2009 it dropped the mandate and RFID stagnated

A In 2009 there were < 500 million RFID units sold, in 2015 there were > 4.7 billion
A Global RFID market expected to grow at a CAGR of ~40% from 2016-2019

To Po o B0 To o Do Do

rvey found that mosbelieve more than 1 trillion objects will be connectednx7' ternetby 2022, using RFID and othiech
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A RFID uniquely identifies an item, not A
just the SKU A

A Line of sight not required e.g. read
tags inside boxes/containers A

A Read at much greater distances e.qg.

30 feet
1l

863

185779‘H

RFID

Bar Codes

Define the product (a product SKU)
(but not the instance of that product)

MHI
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Read much faster e.g. forty or more
tags per second

You can write or update information
on atag e.g. maintenance count

Can be embedded inside the product
itself (more rugged)

9

\ 780863718577 |

Item specific serial number

+MHoanqu)X<Dqu:)nMH

%
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Defines BOTH the product and the specific
instance of that product
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RFID is the use of a device Apassive RFI D Atago combi
applled tO an ObjeCt fOI’ the a) An antenna for receiving both POWER and a REQUEST
purpose of identification and b) A microchip for accessing stored identification information
tracking using radio waves c) A backscatter transmitter for sending back the information

It does NOT have a battery.

An RFI D niReader o enahb
a) Sending power to the tag
b)Sending a request to fAinter

c) Receiving and interpreting the information sent back from
the tag

The fARead@owerasdeamedsest to
the tag.

The tag validates the reader is genuine and is
Aall owedo to read the

The tag transmits back the information

The reader displays the tag data/status

transmitter
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Passive Battery Assisted Passive Active
a. !t e
PowerSource From the reader at read Internal battery Internal battery
time
Power Availability Only on reading On reading (continuoufer Continuous transmit
sSensors)

Read distance Short (up tol0m) Medium (10m+) Very Long (100m+)

Data Storage {YIFft owmnnQiMedium (K bits) | dzZ3S PNIORNAQA
Indefinite 1-4 years 1-12 Months
None Some Manylarge sensors
A few pennies Dollars Tenk | dzy RNBRA PQa
Very small and thin Large

OARAAAARA (L) R
1A ,
IMIUL'L”,J'L Lo
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Jumping from the Trough of Disillusionment to Slope
of Enlightenment T Historical Example: Tablets

1999 ‘ i 2001
| i Bill Gates of Microsoft demonstrates first public

N

3Com/Palm Introduces

prototype of a Tablet PC.

Lz onim Too big and inappropriate user interface. i
2002/2003 |
1997 First attempt to add cellular functionality —
Palm Treo.

Result is bulky and short battery life

Apple introduces the
Newton

2010/2011,

Amazon introduces the low-cost
Android based Fire.
Apple introduces the 1% Gen iPad

2007

Apple introduces the 15t Gen
iPhone. Leads to speculation
about a tablet version

Innovation Peak of Inflated Trough of Slope of Plateau of
Trigger Expectations Disillusionment Enlightenment Productivity

#A% MH’ //\ A I_ I E ﬁe Gartner and8AIien
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Jumping from the Trough of Disillusionment to Slope
of Enlightenment - RFID

« 2016

o Costs are good
Performance is great
Standards in place
ROl is proven
Confidence is building
Partners providing value add

Item Level
| Tracking trials
|

O O O O O

2004

Walmart Pallet
Tracking

2008

1

12013
IP challenges, over

stretched roll-outs etc

Innovation Peak of Inflated Trough of Slope of Plateau of
Trigger Expectations Disillusionment Enlightenment Productivity

Source: Gartner and Alien
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UHF Passive IC/Inlay Growth (Millions of Units)

UHF Passive Market by Application

=== Retail apparel and footwear == Retalil-other
== |_0Qistics, conveyances, roll cages == Asset management/inventory
=== edical/health care === Air baggage and cargo

Approx. 10Billion units in2018
7,541

7541 o

5,006
4705

3,845 |

3,029 ,

' 5,500

3,000

2014 2017 2018 2019

% raru
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Supply Chain Tagging
Example

ARFID iSmarto | abels are placed
on products, cases, pallets and
other aggregated containers.

I No line of sight required

A RFID readers are positioned at
stations and choke points.

A As products/pallets pass by readers, the reader antenna sends out
RF energy and the tag data is read by the antenna.

A Data is sent to a database for business analytics, visibility, decision
tools, etc.
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