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This application is a continuation in part of application 
Ser. No. 08/300,630, ?led Sep. 2, 1994, now US. Pat. No. 
5,543,590, Which is a continuation in part of co-pending 
application Ser. No. 08/300,387, ?led Sep. 2, 1994, Which is 
a continuation-in-part of application Ser. No. 08/115,743, 
?led Aug. 31, 1993, now US. Pat. No. 5,374,787, Which is 
a continuation-in-part of application Ser. No. 07/895,934, 
?led Jun. 8, 1992, noW abandoned. 

BACKGROUND OF THE INVENTION 

1. Field Of The Invention 

The present invention relates to object position and pres 
sure sensing transducers and systems. More particularly, the 
present invention relates to object position and pressure 
recognition useful in applications such as cursor movement 
for computing devices and other applications, and especially 
for enhancing the scrollbar feature in applications for com 
puting devices. 

2. The Prior Art 

In the vast number of computer systems available today, 
the interface betWeen the computer system user and the 
computer system is a graphical interface on a visual display. 
In several very Widespread computer system operating 
systems, the operating system presents in the graphical 
interface a “Window” through Which applications such as 
Word processing, spreadsheets, database, etc. are vieWed. It 
is common in applications to create electronic documents 
Which are also depicted graphically in the visual display. In 
order to create documents, applications have a variety of 
features and controls. One common Way of accessing these 
features and controls is by moving a graphical cursor over 
the graphical display of the feature by some manner of 
object position detector. The feature is then often activated 
by the object position detector itself. 

Numerous devices are available or have been proposed 
for use as object position detectors for use in computer 
systems and other applications. The most familiar of such 
devices is the computer “mouse”. While extremely popular 
as a position indicating device, a mouse has mechanical 
parts and requires a surface upon Which to roll its position 
ball. Furthermore, a mouse usually needs to be moved over 
long distances for reasonable resolution. Finally, a mouse 
requires the user to lift a hand from the keyboard to make the 
cursor movement, thereby upsetting the prime purpose, 
Which is usually typing on the computer. 

Trackball devices are similar to mouse devices. A major 
difference, hoWever is that, unlike a mouse device, a track 
ball device does not require a surface across Which it must 
be rolled. Trackball devices are still expensive, have moving 
parts, and require a relatively heavy touch as do the mouse 
devices. They are also large in siZe and doe not ?t Well in a 
volume-sensitive application like a laptop computer. 

There are several available touch-sense technologies 
Which may be employed for use as a position indicator. 
Resistive-membrane position sensors are knoWn and used in 
several applications. HoWever, they generally suffer from 
poor resolution, the sensor surface is exposed to the user and 
is thus subject to Wear. In addition, resistive-membrane 
touch sensors are relatively expensive. A one-surface 
approach requires a user to be grounded to the sensor for 
reliable operation. This cannot be guaranteed in portable 
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2 
computers. An example of a one-surface approach is the 
UnMouse product by MicroTouch, of Wilmington, Mass. A 
tWo-surface approach has poorer resolution and potentially 
Will Wear out very quickly in time. 

Resistive tablets are taught by US. Pat. No. 4,680,430 to 
YoshikaWa, US. Pat. No. 3,497,617 to Ellis and many 
others. The draWback of all such approaches is the high 
poWer consumption and the high cost of the resistive mem 
brane employed. 

Surface Acoustic Wave (SAW) devices have potential use 
as position indicators. HoWever, this sensor technology is 
expensive and is not sensitive to light touch. In addition, 
SAW devices are sensitive to residue buildup on the touch 
surfaces and generally have poor resolution. 

Strain gauge or pressure plate approaches are an interest 
ing position sensing technology, but suffer from several 
draWbacks. This approach may employ pieZoelectric trans 
ducers. One draWback is that the pieZo phenomena is an AC 
phenomena and may be sensitive to the user’s rate of 
movement. In addition, strain gauge or pressure plate 
approaches are someWhat expensive because special sensors 
are required. 

Optical approaches are also possible but are someWhat 
limited for several reasons. All Would require light genera 
tion Which Will require external components and increase 
cost and poWer drain. For example, a “?nger-breaking” 
infra-red matrix position detector consumes high poWer and 
suffers from relatively poor resolution. 

There have been numerous attempts to provide a device 
for sensing the position of a thumb or other ?nger for use as 
a pointing device to replace a mouse or trackball. Desirable 
attributes of such a device are loW poWer, loW pro?le, high 
resolution, loW cost, fast response, and ability to operate 
reliably When the ?nger carries electrical noise, or When the 
touch surface is contaminated With dirt or moisture. 

Because of the draWbacks of resistive devices, many 
attempts have been made to provide pointing capability 
based on capacitively sensing the position of the ?nger. US. 
Pat. No. 3,921,166 to Volpe teaches a capacitive matrix in 
Which the ?nger changes the transcapacitance betWeen roW 
and column electrodes. US. Pat. No. 4,103,252 to Bobick 
employs four oscillating signals to interpolate x and y 
positions betWeen four capacitive electrodes. US. Pat. No. 
4,455,452 to Schuyler teaches a capacitive tablet Wherein 
the ?nger attenuates the capacitive coupling betWeen elec 
trodes. 
US. Pat. No. 4,550,221 to Mabusth teaches a capacitive 

tablet Wherein the effective capacitance to “virtual ground” 
is measured by an oscillating signal. Each roW or column is 
polled sequentially, and a rudimentary form of interpolation 
is applied to resolve the position betWeen tWo roWs or 
columns. An attempt is made to address the problem of 
electrical interference by averaging over many cycles of the 
oscillating Waveform. The problem of contamination is 
addressed by sensing When no ?nger Was present, and 
applying a periodic calibration during such no-?nger-present 
periods. US. Pat. No. 4,639,720 to Rympalski teaches a 
tablet for sensing the position of a stylus. The stylus alters 
the transcapacitance coupling betWeen roW and column 
electrodes, Which are scanned sequentially. US. Pat. No. 
4,736,191 to MatZke teaches a radial electrode arrangement 
under the space bar of a keyboard, to be activated by 
touching With a thumb. This patent teaches the use of total 
touch capacitance, as an indication of the touch pressure, to 
control the velocity of cursor motion. Pulsed sequential 
polling is employed to address the effects of electrical 
interference. 
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