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digital block array may be configured to implement a variety
of digital logic circuits (e.g., DAC, digital filters, digital
control systems, etc.) using, in one embodiment, config-
urable user modules (“UMSs”). The digital block array may
be coupled to a system bus. Processing device 210 may also
include memory, such as random access memory (RAM)
205 and program flash 204. RAM 205 may be static RAM
(SRAM), and program flash 204 may be a non-volatile
storage, which may be used to store firmware (e.g., control
algorithms executable by processing core 202 to implement
operations described herein). Processing device 210 may
also include a memory controller unit (MCU) 203 coupled
to memory and the processing core 202.

[0036] The processing device 210 may also include an
analog block array (not illustrated). The analog block array
is also coupled to the system bus. Analog block array also
may be configured to implement a variety of analog circuits
(e.g., ADC, analog filters, etc.) using, in one embodiment,
configurable UMs. The analog block array may also be
coupled to the GPIO 207.

[0037] As illustrated, capacitance sensor 201 may be inte-
grated into processing device 210. Capacitance sensor 201
may include analog I/O for coupling to an external compo-
nent, such as touch-sensor pad 220, touch-sensor slider 230,
touch-sensor buttons 240, and/or other devices. Capacitance
sensor 201 and processing device 202 are described in more
detail below.

[0038] It should be noted that the embodiments described
herein are not limited to touch-sensor pads for notebook
implementations, but can be used in other capacitive sensing
implementations, for example, the sensing device may be a
touch screen, touch-sensor slider 230, or a touch-sensor
button 240 (e.g., capacitance sensing button). It should also
be noted that the embodiments described herein may be
implemented in other sensing technologies than capacitive
sensing, such as resistive, optical imaging, surface wave,
infrared, dispersive signal, and strain gauge technologies.
Similarly, the operations described herein are not limited to
notebook cursor operations, but can include other opera-
tions, such as lighting control (dimmer), volume control,
graphic equalizer control, speed control, or other control
operations requiring gradual adjustments. It should also be
noted that these embodiments of capacitive sensing imple-
mentations may be used in conjunction with non-capacitive
sensing elements, including but not limited to pick buttons,
sliders (ex. display brightness and contrast), scroll-wheels,
multi-media control (ex. volume, track advance, etc) hand-
writing recognition and numeric keypad operation.

[0039] In one embodiment, the electronic system 200
includes a touch-sensor pad 220 coupled to the processing
device 210 via bus 221. Touch-sensor pad 220 may include
a multi-dimension sensor array. The multi-dimension sensor
array includes multiple sensor elements, organized as rows
and columns. In another embodiment, the electronic system
200 includes a touch-sensor slider 230 coupled to the
processing device 210 via bus 231. Touch-sensor slider 230
may include a single-dimension sensor array. The single-
dimension sensor array includes multiple sensor elements,
organized as rows, or alternatively, as columns. In another
embodiment, the electronic system 200 includes a touch-
sensor button 240 coupled to the processing device 210 via
bus 241. Touch-sensor button 240 may include a single-
dimension or multi-dimension sensor array. The single- or
multi-dimension sensor array includes multiple sensor ele-
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ments. For a touch-sensor button, the sensor elements may
be coupled together to detect a presence of a conductive
object over the entire surface of the sensing device. Alter-
natively, the touch-sensor button 240 has a single sensor
element to detect the presence of the conductive object. In
one embodiment, the touch-sensor button 240 may be a
capacitance sensor element. Capacitance sensor elements
may be used as non-contact switches. These switches, when
protected by an insulating layer, offer resistance to severe
environments.

[0040] The electronic system 200 may include any com-
bination of one or more of the touch-sensor pad 220,
touch-sensor slider 230, and/or touch-sensor button 240. In
another embodiment, the electronic system 200 may also
include non-capacitance sensor elements 270 coupled to the
processing device 210 via bus 271. The non-capacitance
sensor elements 270 may include buttons, light emitting
diodes (LEDs), and other user interface devices, such as a
mouse, a keyboard, or other functional keys that do not
require capacitance sensing. In one embodiment, buses 271,
241, 231, and 221 may be a single bus. Alternatively, these
buses may be configured into any combination of one or
more separate buses.

[0041] The processing device may also provide value-
added functionality such as keyboard control integration,
LEDs, battery charger and general purpose I/O, as illustrated
as non-capacitance sensor elements 270. Non-capacitance
sensor elements 270 are coupled to the GPIO 207.

[0042] Processing device 210 may include internal oscil-
lator/clocks 206 and communication block 208. The oscil-
lator/clocks block 206 provides clock signals to one or more
of the components of processing device 210. Communica-
tion block 208 may be used to communicate with an external
component, such as a host processor 250, via host interface
(I/F) line 251. Alternatively, processing block 210 may also
be coupled to embedded controller 260 to communicate with
the external components, such as host 250. Interfacing to the
host 250 can be through various methods. In one exemplary
embodiment, interfacing with the host 250 may be done
using a standard PS/2 interface to connect to an embedded
controller 260, which in turn sends data to the host 250 via
low pin count (LPC) interface. In some instances, it may be
beneficial for the processing device 210 to do both touch-
sensor pad and keyboard control operations, thereby freeing
up the embedded controller 260 for other housekeeping
functions. In another exemplary embodiment, interfacing
may be done using a universal serial bus (USB) interface
directly coupled to the host 250 via host interface line 251.
Alternatively, the processing device 210 may communicate
to external components, such as the host 250 using industry
standard interfaces, such as USB, PS/2, inter-integrated
circuit (12C) bus, or system packet interfaces (SPI). The host
250 and/or embedded controller 260 may be coupled to the
processing device 210 with a ribbon or flex cable from an
assembly, which houses the sensing device and processing
device.

[0043] In one embodiment, the processing device 210 is
configured to communicate with the embedded controller
260 or the host 250 to send and/or receive data. The data
may be a command or alternatively a signal. In an exemplary
embodiment, the electronic system 200 may operate in both
standard-mouse compatible and enhanced modes. The stan-
dard-mouse compatible mode utilizes the HID class drivers
already built into the Operating System (OS) software of



