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Question

%

6\

What was the

most Important event

In touch
IN mobile displays
iIn 20077
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Answer

The
M Apple
IPhone

[1 and the
IPod touch

Photos courtesy of Apple
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Why?

The iInnovative user interface
changed the perception of
the value of touch

The hardware brought
projected-capacitive touch
from a niche into the mainstream
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A Quick Trip Through
The Future Of Mobile Touch

T The past: Four-wire resistive touch

T The future: Projected-capacitive touch
) Why did Apple choose it?
) How does it work?
) How is it implemented in the iPhone & iPod?
) Who are the current suppliers?
) What does the future look like?
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The Past: 4-Wire
Analog Resistive

T Dominant touch technology in mobile devices
Lowest cost -3 ~\ ‘
Readily available (50+ suppliers)
Finger & stylus

Other technologies areniilsuitable
o Projected capacitive [few suppliers; niche positioning

Surface capacitive [Jtoo sensitive to EMI (pre-
Infrared [Jtoo much projection above touch surface
Surface acoustic wave (SAW) [Jtoo sensitive to contamination
Optical Jdoesnllscale down to mobile size; too much projection
Bending wave [Inot available yet as a component

Force-sensing [1not available yet; too sensitive to vibration
In-pixel (I not available yet; light-sensing causes light loss

Photo
courtesy
of EELY
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6/29/07:. Projected-Capacitive
Touch Enters The Mainstream

T Why did Apple choose projected capacitive?
It supports multi-touch (required by the iPhonels user interface)

O

Only other current multi-touch technologies are IR & optical

It eliminates resistivels two primary shortcomings

@)

O

Poor durability — PET plastic top surface is easily damaged
Low optical clarity — 10% to 20% light loss

A high-capacity (30M units/year) supplier became available

O
It's
(@)

TPK/Optera + Balda
ExtremeTouch from
a proven technology Touch International

Signature-capture
POS terminals,
information kiosks,
outdoor ATMs[]

Omni 7100 MPD
Payment Terminal
from Verifone
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How The iPhone s Projected-
Capacitive Touch Works
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How The iIPhone s
Multi-Touch Works

Raw data |ncIud|ng noise Filtered data Gradient data

o .
. 5]
c {j L‘]LCI [ s} o

Coordinates of touch regions
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Images from Apple Patent Application #2006/0097991
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IPhone Touchscreen

Top surface (glass), sensor :
. Broadcom 1St-generation
(glass) and LCD are laminated touchscreen controller
NXP
(Philips)
ARM-7
DSP
Touch- (Underside)
screen
cable &
circuit To digital
Shield mainboard
To
sSensor
—
To
sensor

Photos courtesy of Portelligent (www.teardown.com)
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