nextwmdow

HIIMAN . TOUCH .

Introducing
The NextWindow
1900 Optical Touch Screen

A NextWindow White Paper

Copyright NextWindow 2007 www.nextwindow.com NextWindow White Paper




Introducing the NextWindow 1900 Optical Touch Screen
Introducing the NextWindow 1900 Optical Touch Screen

The objectives of this white paper are as follows:

= [ntroduce the 1900, NextWindow s first optical touch screen designed for OEM applications
= Describe how the 1900 works in sufficient technical detail to be useful to engineers
= Compare the 1900 to other touch technologies

Introduction to NextWindow

NextWindow has been the market leader in optical touch screen overlays since it launched its first
product in 2003. Now, in response to market demand, NextWindow has created the 1900, the first
optical touch screen designed for OEM applications. NextWindow s previous products were
focused on touch-enabling existing LCD and plasma screens from 23 to 65 and existing
whiteboards up to 120 . The new 1900 enables OEMs to integrate an optical touch screen into
products that use flat-panel displays from 12 to 30 .

Introduction to Optical Touch

Optical touch is one of the more recent additions to the list of eight touch-screen technologies. The
other seven technologies include analog resistive, surface capacitive, projected capacitive, infrared,
surface acoustic wave (often abbreviated as SAW), bending wave and force-sensing.

An optical touch screen consists of a plain sheet of glass, or other flat substrate, with two or more
line-scanning optical sensors located at the corners of the substrate. Infrared light is distributed
evenly across the surface of the substrate via either a passive method with illuminated borders on
the three facing edges, or an active method (infrared LEDs spaced around the perimeter). When a
finger or other object touches the substrate, it blocks the light seen by the optical sensors.
Electronics analyze the resulting optical information and use triangulation to calculate the point of
touch.

The fundamental characteristics of optical touch
include the following:

Stylus independence (ADA compliant)
Lightness of touch

Optical clarity with a plain glass substrate
Ability to use any flat substrate material
Superior drag performance

Multi-touch capability

Ability to simulate hover

Stable calibration

Obiject size recognition

Economic scalability

Low cost

Long lifetime

Figure 1: NextWindow 1900 optical touch
integrated into an OEM LCD display
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System-Level Description

Figure 2 on the right shows a system-level overview of
the 1900 optical touch screen. The key elements are:
substrate, lighting subsystem, optical sensor subsystem,
and controller electronics. While the substrate can be
any flat material, in most OEM applications it is plain or
chemically strengthened (CS) glass.

The lighting subsystem consists of infrared (IR) light-
emitting diodes (LEDs), providing illuminated borders
located along the left, bottom and right edges of the
substrate. In operation, the lighting subsystem
distributes infrared light across the substrate through the
use of illuminated borders.

The optical sensor subsystem consists of two optical
sensors located in the upper left and right corners of the
substrate. Each optical sensor views the entire
substrate in a 90-degree sweep. When no touch is
present, the two optical sensors see a relatively uniform level of light across the substrate. When a
finger or other object touches the substrate, it blocks the light from the illuminated borders, causing
the optical sensors to see a silhouette (shadow) of the object. The controller electronics process
information from the optical sensors and calculates the location of the touch point.

Figure 2: System-level overview of
the 1900 optical touch screen

Optical Sensor Subsystem

The 1900 uses line-scanning optical sensors (also
known as “linear image sensors®). These sensors
are used in a wide variety of applications, including
bar-code readers, flat-bed scanners, industrial
inspection equipment and dimension-measuring
systems. A line-scanning optical sensor consists
of a single row of pixels aligned parallel to the
touch-screen surface, a lens to focus the image
and a driver control circuit. The lens in a 1900
optical sensor is a single-element plastic lens. A
filter that eliminates visible light is placed in front of
the lens.

Figure 3: Light intensity vs. pixel position as
seen by one optical sensor during a touch

Each optical sensor has 512 pixels. A single scan of all 512 pixels takes about one millisecond, of
which 40% is shutter time and 60% is processing time. Both optical sensors scan simultaneously
in order to avoid skew effects while the touch point is moving (i.e., during dragging). This is one of
many factors that help to ensure excellent dragging performance.
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