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Rt !mm Session Objective

Present practical, vendor-independent
Information that a project engineer
can use to select, buy, integrate and
test a touchscreen for a product today
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FUJ fiTSu .
@ elo Presentation Team

MlcraTauch

3M TOUCHSYSTEMS

T Geoff Walker
) Principal Consultant, Walker Mobile

T Frank Lung
) Product Manager, Elo TouchSystems

T James Roney
) Manager of Touchscreen Development, Elo TouchSystems

T Ken Miller
) Global Technical Service Manager, 3M Touch Systems

T Bruce DeVisser
) Product Marketing Manager, Fujitsu Components
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FUJITSU
@ ol Agenda

MlcraTauch

3M TOUCHSYSTEMS

T Partl
) Introduction (Geoff)
) How the [Mainstreamtouch technologies work (Geoff)

) How to select a mainstream touch technology (Frank & James)
) Q&A session #1 (All)

Break (15 minutes)

Part 2

) How the [@mergingtouch technologies work (Geoff)
) Customization (Ken)

) Integration (Ken)

) Test plans & methods (Bruce)

) Purchasing components (Bruce)

) Gotchas (Bruce)

) Q&A session #2 (All)
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#frujisu Touch Technologies
erorouchﬁﬂ We Are Covering

SSSSSSSSSSSSS

T Mainstream (primary focus)
) Analog resistive
) Surface capacitive

) Surface acoustic wave (SAW)
) Infrared (IR)

T Emerging (secondary focus)
) Projected capacitive (ITO-based & wire-based)
) Optical (camera-based)
) Acoustic pulse recognition (APR Obending wave look-up)
) Dispersive signal technology (DST Obending wave processing)
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#frujisu Touch Technologies

WALKER MOBILE

M,,,-mrauchﬁﬂ We Are Not Covering

SSSSSSSSSSSSS

T Future (not available yet)
) Optical waveguide infrared (from RPO)
) Force-sensing (from QSI)
) In-pixel (light- & capacitive-sensing, from LCD manufacturers)

T Other

) Frustrated total internal reflection (FTIR, used with rear projection)
) Laser-pointer touch (e.g., from Keytec, used with front projection)
) Active digitizers (e.g., from Wacom, used in Tablet PCs)

) Haptics (e.g., VibeTonz from Immersion, used in cellphones)

) Opaque touch (e.g., from Quantum, used for control surfaces)
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How the Mainstream

Touch Technologies Work
(Geoff Walker)
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3M TOUCHSYSTEMS
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Photo courtesy of Engadget
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3M TOUCHSYSTEMS

Analog Resistive... 1

Y-voltage

Conductive coating  —

ITO
(ITO) W

FlexibIEJ
hard-coated C
outer membrane

PET) |

Insulating J
spacer dots

Illustrations courtesy of Elo TouchSystems

Glass
substrate

lllustration courtesy of Bergquist
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&fd FUjITSU

Vﬁfmicnﬂﬂ Analog Resistive... 2

3M TOUCHSYSTEMS

T Types
) 4-wire (low cost, short life) is common in mobile devices
) 5-wire (higher cost, long life) is common in stationary devices

T Constructions
) PET + Glass (previous illustration) is the most common
) PET + PET is the thinnest; sometimes used in cellphones
) Glass + Glass is the most durable; gaining share in automotive
) Film-film-glass, others[]

T Options

) Surface treatments (AG, AR, AS),
rugged substrate, dual-force touch,
high-transmissivity, surface armoring,
others(]

IIIustratlon courtesy of Schott

—
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FUJITSU .
@ elo Analog Resistive... 3

MmraTauch
3M TOUCHSYSTEMS
T Slze range Note: All market share numbers in
this presentation are estimates by
) 2[to ~2610] Walker Mobile.

T Major applications
) Mobile devices
) Point of sale (POS) terminals

T 2006 market share
) 89% by volume
) 73% by revenue

T Market leaders

) Elo TouchSystems, Fujitsu, Gunze, Touch International...
) 50+ suppliers worldwide
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WALKER MOBILE
MlcraTouch m n

3M TOUCHSYSTEMS
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lllustration courtesy of 3M
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Surface
Capacitive
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] , Surface Capacitive... 1
MicroTouch m m
Microlouch

3M  10UCHSYSTEMS

Tail
\_ "

=
Scratch-resistant
top coat
o e 4 » Hard coat with AG
. S~
4‘{': _‘ \:};3 Electrode pattern

Conductive coating
(ATO, ITO or TO)

lllustration courtesy of Elo TouchSystems

Glass

Optional bottom
shield (not shown)

lllustrations courtesy of 3M
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MlcraTouch

3M TOUCHSYSTEMS

ﬂﬂ Surface Capacitive... 2

T Size range
) 6.4"to 32"

T Major applications
) Gaming & entertainment
) Kiosks
) ATMs

T 2006 market share
) ~5% by volume
) ~13% by revenue
T Market leaders
) 3M, DigiTech
) 16+ suppliers worldwide

Illustrations courtesy of 3M

—
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WALKER MOBILE
MicroTouch m n
_— 3y

3M  10UCHSYSTEMS

1)
/

i

I
|
|
l

Kodak

lllustration courtesy of Kodak
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Surface
Acoustic
Wave
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@ ) elo Surface Acoustic Wave...1
MmraTauch

3M TOUCHSYSTEMS

Glass substrate

Y- axis transmitting transducer Y- axis receiving transducer

e ) X- axis receiving
e || |
- transducer

:ijl_

-
e

s vt

- X- axis transmitting
transducer

Edge of Active Area Array of reflectors (450)

Rayleigh wave

lllustrations courtesy of Onetouch (left) and A-Touch (right)
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FUJITSU .
@ ) N Surface Acoustic Wave...

MicroTouch
— o

3M  10UCHSYSTEMS

T Size range
) 8" to 50
T Major applications
) Kiosks
) Gaming & entertainment
T 2006 market share
) 2% by volume = .
) 6% by revenue Photo courtesy of Euro Kiosks Network
T Market leaders

) Elo TouchSystems, General Touch
) 10+ suppliers worldwide

—
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3M TOUCHSYSTEMS

|| SID 2007 Display Applications Conference — Touchscreen Session
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m TOUCHSYSTEMS

Infrared... 1

Edge of active

display area \

Cpto-rnatrix
frame inside bezel

[ LA B R E R EE

Photoreceptors

LEDs create grid
of infrared light

Inside and outside
edges of infrared
transparent bezel

Illustrations courtesy of Elo TouchSystems
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WALKER MOBILE
MmraTouch m n

3M TOUCHSYSTEMS

Infrared... 2

T Size range
) 8”to 150

T Major applications
) Kiosks
) Large displays

T 2006 market share
) 2% by volume
) 5% by revenue

T Market leaders

) Elo Touch, IR Touch
) 16+ suppliers

50" plasma display
with infrared
touchscreen
from Netrax
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How to Select a Mainstream
Touch Technology

(Frank Lung & James Roney)
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T Methodology

T Benefits of touch (review)
T Input models

T Considerations

T Application examples

T Touch technology +/-
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AUl ESH Methodology

MlcraTauch

3M TOUCHSYSTEMS

T Focus on existing high-volume technologies
) Resistive, surface capacitive, surface acoustic wave & infrared

T Focus on functionality & characteristics rather than
specifications
) Methods in which a user is interacting with the touch application
IS the key factor in considering the best touch technology to be
used
T Decision based on usage, application and/or
environmental needs
) Use-model carries several requirements
) Therels no perfect touch technology that meets all requirements

) One must consider (and prioritize) the technology which
accommodates the most critical needs
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484 FUjITSU Designers:
wicrorour [ 1] ] Generally Two Types

3M TOUCHSYSTEMS

This presentatlo
focuses here!

T | just starting
) Need to know benefits & considerations
) Let me see all the options

T | using touch now
) | know what | want
) And | know what | don’t want!
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A4t FUjiTSU General
@_@.ro_ugﬁmm Benefits of Touch...1

T Natural input device

) Ease of use
) Public friendly

T The only interface that is direct vs. indirect
) Not distracted by input device
) Invisible device
) Eyes stay on the screen
) Fast!

T Intuitive
) Everyone can touch
) No experience needed
) No manual
) No computer literacy
) ...Or even literacy needed
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by O
A4t FUjiTSU General
@_@.ro_ugﬁmm Benefits of Touch...?

- Guides the user

T Limits choices
) Not all options at once; less chance of mistakes

T Reconfigurable by changing the application
T Mature product
T Affordable

T Best device for...
) Public
) Average employee (non-computer user)
) Data retrieval applications, not data entry or general PC use

T Touch is (new) fun!
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444 rUjTsU Not-So-Obvious
microrouct 1] Benefits of Touch...1

T Compact
) Takes less space than a keyboard or a mouse

T Self-illuminating

T Learning Is easier:
) Reduced training time
) More retention

T Works with glove & anything compatible
) ADA
) Voting

T Rugged

) More durable than keyboards, mice, track balls,
membrane keypads...
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@FUJITSU Not-So-Obvious
MmraTouchmm Beneﬁts Of TOUCh... 2

.- O
T Easy to clean and sterilize

T Lower total cost D)
) Reduced training, faster speed, etc.

T Touch systems
) 24-hour access and availability
) Multi-lingual

More
engaging
for the user!
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f FUjITSU .
s [ Typical Input Models

MlcraTauch

3M TOUCHSYSTEMS

T Finger-only
) Use for selecting large features with finger
) Usage with gloves should be considered

T Finger + available objects
) Use for selecting large or small features with common objects
) It should allow many common items to be used as a [Stylus”

T Stylus-only

) The touch system is used for selecting small features with a
stylus and can also be used for other functions such as
handwriting recognition

) A special stylus may or may not be acceptable
o Consider tethering

) Palm rejection is advantageous
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484 FUjITSU High-Level
erorouchﬁﬂ Considerations... 1

3M TOUCHSYSTEMS

T Total cost of ownership
) Consider initial purchase price plus long-term costs including
operation and maintenance
T Accepted input devices

) Is it important that the application work with a finger,
a gloved finger, a metal stylus, a nonconductive stylus,
a credit card, and/or a long fingernail?

T Durabillity

) How harsh is the intended environment?
) Will it be used in the public sector (vandal considerations)?
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@FUﬁTSU High-Level
@Mﬂeﬁmm Considerations... 2

T Image quality of the underlying display
) Are clarity, brightness and readability of the display
Important to the application?

) If it will be used in very high ambient light, consider the effect
of glare and contrast

T Sealability and Chemical Resistance

) Is the screen/device likely to be subjected to spills and/or
cleaning with harsh chemicals?

T Reliability
) What is the impact of any downtime for repair?

SID 2007 Display Applications Conference — Touchscreen Session

31




A4t FUITSU Functionality
meraruct ] & Characteristics
T Ambient light sensitivity T Lifetime/MTBF
T Calibration stability T Mobile/handheld
T Controller chip T Multi-touch
T Cost T Non-glass substrate
T Curved substrate T Object size recognition
T Debris/contamination T Optical clarity
T Design T Reliable light touch
T Drag performance T Scratch resistance
T Durability T Sealability
T Ease of integration T Screen size
T Flush surface T Stylus independence
T Handwriting recognition T Vandal resistance
T HID interface T Weather resistance
T Hover T Z-Axis measurement

Anticipate undiscovered needs!
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3M TOUCHSYSTEMS

Characteristics
& Scoring... 1

Characteristic

Resistive
(4-wire)

Resistive
(5-wire)

Surface

Capacitive

Surface

Wave

Ambient Light Sensitivity

Calibration Stabilty

Controller Chip

Cost

Curved Substrate

Debris/Contamination

Drag Performance

Durability

Ease of Integration

Flush Surface

Handwriting Recognition

HID Interface

Howver

Lifetime/MTBF

Mobile/Handheld

N[OOI~ |OIR|IWlOIO|O01|O1] N] O1

WWo|o|h~|AlOlwWlw|jOol|O|o1|O01] ]| OT

(@) Kol Kol Bl I Nl IEEY I L Ne ]l NV Noa | NOV] Né)

o|lu|lololr|lwlw|a[NMR|lol ol | vi]Acoustic

o|lwl|lo|o|lr|r|lw|lalw|[v] ol -] o|l o wlinfrared

0 = Not applicable
1 = Least appropriate
5 = Most appropriate

) Weight & rank
based on
relevance to
the application

) There will be
trade-offs!
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3M TOUCHSYSTEMS

Characteristics
& Scoring... 2

Characteristic

Resistive
(4-wire)

Resistive
(5-wire)

Surface

Capacitive

Surface

Wave

Multi-Touch

Non-Glass Substrate

Object Size Recognition

Optical Clarity

Reliable Light Touch

Scratch Resistance

Sealability

Size >50"

Size 30" - 50"

Size 12" - 28"

Size 2" - 10"

Stylus Independence

Vandal Resistance

Nwls|o|lals|lwlslo|~|lo]| ol ;| olinfrared

Weather Resistance

NI O|PRO|IOCO|R[RPIW[FR]IOIN]|O

NIW|IPIWPR|O|IO|R|IWIW[IRFR|O|IN|O

WIPAIPRPINOO|O[R[N|NWO|O|O

N Slwlo|la|lwlold v ool ol olAcoustic

0 = Not applicable
1 = Least appropriate
5 = Most appropriate

) Weight & rank
based on
relevance to
the application

) There will be
trade-offs!
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A4t FUITSU Prioritized for

M@gﬁm Each Application
Transactional Obligatory
T Untrained T Familiar

- Optional users

T Image clarity
) Attract and sell

T Vandal &
scratch-resistant

Others?

T Required users

T Based on past usage
) Untrained

T Any stylus

) Gloves, pen, fingernail,
credit card, etc.

T IP65, NEMA 4 sealable
T Others?
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35




Aht FU]ITSU

et [ Transactional Applications

T Kiosks T Telecommunication
) Point of information ) Web phones
(POI) ) Internet terminals
) Merchandising
) Tourism & museums 1 Outdoor
) Gift registries ) Gas pumps
) Digital photo ) ATMs B -
printing stations ) Outdoor vending machines
T Ticketing & vending ) Store window applications
T Financial

T Transportation
T Gaming/amusement

—
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MlcraTouch

3M TOUCHSYSTEMS

(] OPlIgatory Applications

T Point of sale (POS)
) Restaurants

) Hospitality

) Post offices
T Industrial/process control
T Medical equipment

T Office equipment
) Time clocks
) Copiers

T Retall

T Automotive
) Navigation
) Diagnostic systems

T Personal mobile device

Photo courtesy
of Engadget

—
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e T Market Needs: Examples

MlcraTauch
3M TOUCHSYSTEMS
T General T Industrial
) Easy employee training ) Gloves

) Fast, simple transactions

) Rugged, durable, reliable

) Watertight seal

) Small footprint & floor space

T POS

) Any stylus (credit card,
fingernail,etc.)

) Works when wet
T Medical

) Gloves

) No glass

) Easy to sterilize

) Fast alarm acknowledgements
) Wash-down
) Specific agency approvals
o NEMA 4; IP 65
High-pressure hose

o NEMA 12: IP54
Dust-proof, splash-proof
o Factory Mutual (FM)
Intrinsically safe

) No glass in food processing
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44 FUjITSU . -
ot [ 4 & 5-Wire Resistive... 1

MmraTauch

3M TOUCHSYSTEMS

T Advantages

) Size ranges
o 4-wire: 2" — 15"
o 5-wire: 6.4” — 26"
Can be activated with any device or stylus
Highly resistant to screen contaminates
Sealability (NEMA)
Low power consumption (4-wire)
Multiple vendors for screen, controller & chip solution
Cost of solution: Lowest (4-wire)

W W/ @/ \V/ \/
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ot [ 4 & 5-Wire Resistive...2

MlcraTauch
3M TOUCHSYSTEMS

T Disadvantages

) Lower durability compared to other technologies,
especially considering cosmetic wear

) Poorer transmittance and overall optical quality
due to plastic overlay and multiple layers

) May require periodic recalibration (4-wire)

T Take-away
) Used in more applications than any other touch technology
) Input flexibility, sealability (NEMA) and cost
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Typical Applications for
4-\Wire Resistive

WALKER MOBILE

T Applications

) Light industrial, portable medical devices,
access control terminals, portable devices
for field automation, wearable computers,
home appliances, office equipment

T Requirements

Battery operation £ Must be low power
Small size + < 6°-8°

Low cost + % of total system cost, high-volume
Small footprint £ Small borders, thin

Drop test £ No glass allowed?

Lightweight + Plastic?

Highly customized

Stylus + Signature capture?

Outdoor usage -- Sunlight readable, waterproof?
Simple controller chip = Or no controller?

o

SN N N N N N N N N N
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