Touchpad

For the HP product, see HP TouchPad.

Touchpad in IBM Thinkpad R51 keyboard

A touchpad /'tatfpaed/ or trackpad /'trekped/ is a
pointing device featuring a tactile sensor, a specialized
surface that can translate the motion and position of a
user’s fingers to a relative position on the operating system
that is outputted to the screen. Touchpads are a common
feature of laptop computers, and are also used as a sub-
stitute for a mouse where desk space is scarce. Because
they vary in size, they can also be found on personal dig-
ital assistants (PDAs) and some portable media players.
Wireless touchpads are also available as detached acces-
sories.

1 Operation and function

Touchpads operate in one of several ways, including
capacitive sensing and resistive touchscreen. The most
common technology used as of 2010 entails sensing the
capacitive virtual ground effect of a finger, or the capac-
itance between sensors. Capacitance-based touchpads
will not sense the tip of a pencil or other similar imple-
ment. Gloved fingers may also be problematic.

While touchpads, like touchscreens, are able to sense ab-
solute position, resolution is limited by their size. For
common use as a pointer device, the dragging motion of
a finger is translated into a finer, relative motion of the
cursor on the output to the display on the operating sys-
tem, analogous to the handling of a mouse that is lifted
and put back on a surface. Hardware buttons equivalent
to a standard mouse’s left and right buttons are positioned
below, above, or beside the touchpad.
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Some touchpads and associated device driver software
may interpret tapping the pad as a click, and a tap fol-
lowed by a continuous pointing motion (a “click-and-a-
half”) can indicate dragging.!!! Tactile touchpads allow
for clicking and dragging by incorporating button func-
tionality into the surface of the touchpad itself.[113! To se-
lect, one presses down on the touchpad instead of a phys-
ical button. To drag, instead performing the “click-and-
a-half” technique, one presses down while on the object,
drags without releasing pressure and lets go when done.
Touchpad drivers can also allow the use of multiple fin-
gers to facilitate the other mouse buttons (commonly two-
finger tapping for the center button).

Some touchpads have “hotspots”, locations on the touch-
pad used for functionality beyond a mouse. For example,
on certain touchpads, moving the finger along an edge of
the touch pad will act as a scroll wheel, controlling the
scrollbar and scrolling the window that has the focus ver-
tically or horizontally. Many touchpads use two-finger
dragging for scrolling. Also, some touchpad drivers sup-
port tap zones, regions where a tap will execute a func-
tion, for example, pausing a media player or launching
an application. All of these functions are implemented in
the touchpad device driver software, and can be disabled.

2 History

By 1982 Apollo desktop computers were equipped with a
touchpad on the right side of the keyboard. Introduced
a year later, the Gavilan SC included a touchpad above its
keyboard.

A touchpad was first developed for Psion's MC
200/400/600/WORD Series in 1989.°! Cirque intro-
duced the first widely available touchpad, branded as
GlidePoint, in 1994.1 Apple Inc introduced touchpads to
the modern laptop in the PowerBook series in 1994, using
Cirque’s GlidePoint technology;!”! later PowerBooks and
MacBooks would use Apple-developed trackpads. An-
other early adopter of the GlidePoint pointing device was
Sharp.!®! Later, Synaptics introduced their touchpad into
the marketplace, branded the TouchPad. Epson was an
early adopter of this product.’®

As touchpads began to be introduced in laptops in the
1990s, there was often confusion as to what the product
should be called. No consistent term was used, and ref-
erences varied, such as: glidepoint, touch sensitive input
device, touchpad, trackpad, and pointing device. 8111101
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Users were often presented the option to purchase a
pointing stick, touchpad, or trackball. Combinations of
the devices were common, though touchpads and track-
balls were rarely included together.[!!]

3 Use in devices

Trackpad of the BlackBerry Curve 8520 in the red circle.

Closeup of a touchpad on an Acer CB5-311 laptop.

Touchpad in Microsoft Surface tablet.

Touchpads are primarily used in self-contained portable
laptop computers and do not require a flat surface near
the machine. The touchpad is close to the keyboard, and
only very short finger movements are required to move the
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4 THEORY OF OPERATION

cursor across the display screen; while advantageous, this
also makes it possible for a user’s palm or wrist to move
the mouse cursor accidentally while typing. Touchpad
functionality is available for desktop computers in key-
boards with built-in touchpads.

One-dimensional touchpads are the primary control inter-
face for menu navigation on second-generation and later
iPod Classic portable music players, where they are re-
ferred to as “click wheels”, since they only sense motion
along one axis, which is wrapped around like a wheel.
Creative Labs also uses a touchpad for their Zen line of
MP3 players, beginning with the Zen Touch. The second-
generation Microsoft Zune product line (the Zune 80/120
and Zune 4/8) uses touch for the Zune Pad.

Apple’s PowerBook 500 series was its first laptop to carry
such a device, which Apple refers to as a “trackpad”.
When introduced in May 1994 it replaced the trackball
of previous PowerBook models. In late 2008 Apple’s re-
visions of the MacBook and MacBook Pro incorporated
a “Tactile Touchpad” design with button functionality in-
corporated into the tracking surface.!?'3112] Beginning in
the second generation of MacBook Pro, the entire touch-
pad surface acts as a clickable button.[!?]

Laptops today feature multitouch touchpads that can
sense in some cases up to five fingers simultaneously, pro-
viding more options for input, such as the ability to bring
up the context menu by tapping two fingers, dragging two
fingers for scrolling, or gestures for zoom in/out or rotate.

Psion's MC 200/400/600/WORD Series,"! introduced in
1989, came with a new mouse-replacing input device
similar to a touchpad,!'*! although more closely resem-
bling a graphics tablet, as the cursor was positioned by
clicking on a specific point on the pad, instead of moving
it in the direction of a stroke.

4 Theory of operation

There are two principal means by which touchpads work.
In the matrix approach, a series of conductors are ar-
ranged in an array of parallel lines in two layers, sepa-
rated by an insulator and crossing each other at right an-
gles to form a grid. A high frequency signal is applied
sequentially between pairs in this two-dimensional grid
array. The current that passes between the nodes is pro-
portional to the capacitance. When a virtual ground, such
as a finger, is placed over one of the intersections between
the conductive layer some of the electrical field is shunted
to this ground point, resulting in a change in the apparent
capacitance at that location. This method received U.S.
Patent 5,305,017 awarded to George Gerpheide in April
1994.

The capacitive shunt method, described in an applica-
tion note by Analog Devices,!'> senses the change in
capacitance between a transmitter and receiver that are on
opposite sides of the sensor. The transmitter creates an
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electric field which oscillates at 200-300 kHz. If a ground
point, such as the finger, is placed between the transmit-
ter and receiver, some of the field lines are shunted away,
decreasing the apparent capacitance.

5

Manufacturing

Major manufacturers include:

(1]
(2]
(3]

(4]

[5]

(6]

(7]

(8]

[9]

Alps Electric Corporation
Cirque Corporation
Synaptics

ElanTech

See also

CapSense

Graphics pad

Kaoss pad

List of touch-solution manufacturers
Magic Trackpad

Multi-touch

Pointing stick
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4 8 TEXT AND IMAGE SOURCES, CONTRIBUTORS, AND LICENSES

8 Text and image sources, contributors, and licenses

8.1 Text
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SharShar, Wasbuxton, NatureA 16, Jim.henderson, Technolust, Hippasus, Numbo3, Jesant13, Ginsengbomb, Kudpung, Dispenser, Grand-
MastaRat, Scottflewis, Chikinsawsage, Markcat3t, Brack1969, Rpeh, Idioma-bot, Funandtrvl, Djinnantonnix, Macedonian, Technopat,
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sKid, Bradv, Atbeyer, Rreagan007, MystBot, Addbot, Mortense, Tothwolf, ScAvenger, Softy, Jackelfive, Luckas-bot, Yobot, Fraggle81,
KamikazeBot, Evaders99, Gunnar Hendrich, AnomieBOT, Materialscientist, Theoprakt, Itbuddy, Xqbot, RT Jones, GrouchoBot, Ebgundy,
Jandalhandler, Cnwilliams, Trappist the monk, CPMSmith, Diannaa, Balanarahul, Downmist sem, RjwilmsiBot, Poster778, Leo 26 2007,
Piotrek54321, EmausBot, Davejohnsan, Zollerriia, ScottyBerg, Juhan121, Cnscaevola, The Nut, JoJoPogo22, Ego White Tray, Georgy90,
ClueBot NG, W .Kaleem, Frietjes, Wwmarket, Braincricket, Widr, 00 diver ice, Tholme, BG19bot, RiyaKeralore, AvocatoBot, Kendall-K1,
Jacktheboner123456789, Jacktheboner1234567890, MotazSabri, BattyBot, Justincheng12345-bot, Vanished user 1t94ma34le12, Sibtain
007, Asobuno, Dannyesosa, Joewbarber, Bluegreen672, Lagoset, Monkbot, OMPIRE, Pimentelrodrigo, Supdiop and Anonymous: 194
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