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(54) METHOD AND APPARATUS FOR MOVABLE ASSEMBLY POSITION SENSING AND VIRTUAL 
KEYBOARD DISPLAY

(57) A device comprises a housing section compris-
ing a touch-sensitive display; and a physical keyboard
section coupled to the housing section such that the phys-
ical keyboard is movable in a sliding direction relative to
the housing. A position detector determines a position of
the physical keyboard section in relation to the housing

section; and a processor displays a graphical element
on the touch-sensitive display when the position of the
physical keyboard is closed and displays no graphical
element when the position of the physical keyboard is
open.
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Description

BACKGROUND

Field of the Invention

[0001] The present invention relates to device key-
board interfaces and more particularly to a movable as-
sembly comprising a physical keyboard for use in a de-
vice and a method of detecting a position of the movable
assembly and displaying a virtual keyboard based on the
position.

Description of the Related Art

[0002] Small electronic devices, such as handheld
wireless communication devices, may be constructed
such that one or more assemblies may move in relation
to one another. For example, in the context of wireless
communication devices, certain form factors commonly
known as "sliders" include a sliding physical keyboard
which may be closed to hide the physical keyboard when
the device is not currently in interactive use by a user.
Detection of the position of the physical keypad may be
used as a trigger for various functions such as wake the
device, lock screen rotation, etc.
[0003] Position detection may be achieved using ad-
ditional electro-mechanical components, such as switch-
es and magnets, which add additional cost to the device
and consume valuable space within the limited con-
straints of the device. Additionally, these components
may only detect an open or closed position and cannot
define intermediate positions. In physical assemblies
consisting of one or more moving pieces, there may be
a need to detect and encode movement of individual piec-
es with greater granularity.

SUMMARY

[0004] An aspect of the present disclosure provides for
a device, computer program product and method of op-
erating the device. The device includes a housing sec-
tion, a physical keyboard section, a position detector and
a processor. The housing section carries a touch-sensi-
tive display. The physical keyboard section is coupled to
the housing section such that the physical keyboard is
movable in a sliding direction relative to the housing sec-
tion. The position detector determines a position of the
physical keyboard section in relation to the housing sec-
tion. The processor displays a graphical element on the
touch-sensitive display when the position of the physical
keyboard is closed and displays no graphical element
when the position of the physical keyboard is open. In
one aspect, the graphical element may be a virtual key-
board.
[0005] In accordance with an aspect of the present dis-
closure, the position detector may be a magnetic sensor
or a mechanical switch.

[0006] In accordance with another aspect of the
present disclosure, the processor displays the virtual key-
board on the touch-sensitive display as an animation dis-
played in a scrolling fashion correlated to the position of
the physical keyboard section.
[0007] In accordance with yet another aspect of the
present disclosure, wherein the virtual keyboard com-
prises an upper boundary and a lower boundary, the vir-
tual keyboard is removed from display in a lower bound-
ary to an upper boundary manner when the physical key-
board is moved from an open position to a closed posi-
tion. Likewise, the virtual keyboard is displayed in an up-
per boundary to a lower boundary manner when the phys-
ical keyboard is moved from a closed position to an open
position.
[0008] In accordance with one aspect of the present
disclosure, wherein the physical keyboard section further
comprises a capacitive touch detection sensor matrix,
the position detector is a touch controller coupled to the
capacitive touch detection sensor matrix. The touch con-
troller may detect movement of the physical keyboard
section by determining a baseline measurement by scan-
ning the capacitive touch detection sensor matrix to
measure coupled charge on a row-by-row basis, deter-
mining a current measurement by rescanning the capac-
itive touch detection sensor matrix to measure coupled
charge on a row-by-row basis, comparing the current
measurement the baseline measurement to determine a
difference in coupled charge of at least one row, and
determining a speed and direction of movement accord-
ing to the difference in coupled charge.
[0009] In accordance with yet another aspect of the
present disclosure, the virtual keyboard is not displayed
when the physical keyboard is in the closed position when
the touch-sensitive display has detected no touches after
expiration of a predetermined period of time.

BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF 
THE DRAWINGS

[0010] The accompanying drawings, which are incor-
porated in and constitute part of this specification, illus-
trate embodiments of the invention and together with the
description, serve to explain the principles of the inven-
tion. The embodiments illustrated herein are presently
preferred, it being understood, however, that the inven-
tion is not limited to the precise arrangements and instru-
mentalities shown, wherein:

FIG. 1 is a pictorial illustration of an example process
for detecting a position of a physical keyboard as-
sembly in a device and correlating display of a virtual
keyboard with the position of the physical keyboard
in accordance with an aspect of the present disclo-
sure;

FIG. 2 is a perspective view of an example device
having a physical keyboard in a closed position and
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fully displaying a virtual keyboard in accordance with
an aspect of the present disclosure;

FIG. 3 is a perspective view of an example device
having a physical keyboard in a partially open posi-
tion and partially displaying a virtual keyboard in ac-
cordance with an aspect of the present disclosure;

FIG. 4 is a perspective view of an example device
having a physical keyboard in an open position and
not displaying a virtual keyboard in accordance with
an aspect of the present disclosure;

FIG. 5 is an example a capacitive touch detection
sensor matrix used in conjunction with a physical
keyboard to create a physical capacitive touch key-
board in accordance with an aspect of the present
disclosure;

FIG. 6 is a time-lapsed illustration of detecting a sin-
gle touch on a physical capacitive touch keyboard;

FIG. 7 is a time-lapsed illustration of detecting clos-
ing of an overlapping sliding housing section of a
device using a physical capacitive touch keyboard
in accordance with an aspect of the present disclo-
sure;

FIG. 8 is a flowchart illustrating an example process
for detecting a change of position of a physical key-
board on a device and displaying a virtual keyboard
in correlation with the position of the physical key-
board in accordance with an aspect of the present
disclosure;

FIG. 9 is a state diagram reflecting changes in display
of a virtual keyboard on a device in correlation with
a position of a physical keyboard in accordance with
an aspect of the present disclosure; and

FIG. 10 is a block diagram of an example device in
accordance with an aspect of the present disclosure.

DETAILED DESCRIPTION

[0011] Referring now to FIG. 1, an illustration is pro-
vided showing an example procedure on a device 100
for opening a physical keyboard section 102 of the device
100 using a slider mechanism. The device 100 may be
a wireless communication device such as a cellular tel-
ephone, smart phone, personal data assistant (PDA),
and the like. The slider mechanism allows the physical
keyboard section 102 to be coupled to a main housing
section 104 such that the physical keyboard section 102
moves in a sliding direction in relation to the main housing
section 104 to reveal a physical keyboard 106. The main
housing section 104 carries a touch-sensitive display 108
which may display a graphical element in correlation with

the position of the physical keyboard section 102. Thus,
when the physical keyboard section 102 is closed, the
graphical element may be displayed and when the phys-
ical keyboard section 102 is open, the graphical element
may not be displayed, and vice versa. In one example,
discussed in greater detail below, the graphical element
is a virtual keyboard 110. In an alternate example, the
main housing section may contain the physical keyboard
and the slider mechanism may allow a display to move.
[0012] A position detector (not shown) detects the po-
sition of the physical keyboard section 102 in relation to
the main housing section 104. The position detector may
be a magnetic sensor or mechanical switch located, inter
alia, along the bottom edge 114 of the main housing sec-
tion 114 or the top edge 116 of the physical keyboard
section 102. Additionally, the position detector may be
implemented as a capacitive touch detection sensor ma-
trix (not shown) located underneath the physical key-
board 106 and coupled to a touch controller (not shown).
Alternatively, the position detector may be implemented
as a capacitive touch detection sensor matrix located un-
derneath the display. A magnetic sensor or a mechanical
switch serve to function merely as an on/off detector,
showing only that the physical keyboard section 102 is
opened or closed. However, the combination of capaci-
tive touch detection sensor matrix and touch controller
is much more sensitive and may be able to detect minute
changes in position of the physical keyboard section 102
which is discussed in greater detail below. In other ex-
amples, the position detector may be implemented using
various other sensors that are able to detect the position
of the physical keyboard section 102, such as, but not
limited to, one or more light sensors to detect the amount
of light received at various locations along the physical
keyboard section 102.
[0013] When the physical keyboard section 102 is in a
closed position in relation to the main housing section
104 (i.e. position A and FIG. 2), the virtual keyboard 110
may be fully displayed, allowing a user to type directly
on the touch-sensitive display 108. When the physical
keyboard section 102 is in a fully open position in relation
to the main housing section 104 where the physical key-
board section 102 cannot be opened further (i.e. position
C and FIG. 4), the virtual keyboard 110 may not be dis-
played at all, allowing the user access to the physical
keyboard 106 for text entry, thereby providing a larger
viewing area on the touch-sensitive display 108 com-
bined with a physical keyboard for user input, such user
input may be more accurate in comparison to a virtual
keyboard.
[0014] In one example, while the physical keyboard
section 102 is in a partially open position (i.e. position
Band FIG. 3) where certain upper keys on the physical
keyboard 106 are covered by the main housing section
104, a partial virtual keyboard 112 is displayed on the
touch-sensitive display 108 where the only keys dis-
played on the partial virtual keyboard 112 correlate to the
keys on the physical keyboard 106 covered by the main
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housing section 104. As the physical keyboard section
102 is opened further, additional keys disappear in the
partial virtual keyboard 112 as a scrolling animation
which correlates the appearance of the partial virtual key-
board 112 with the movement direction and speed of the
physical keyboard section 102. Depending upon the sen-
sitivity of the position detector, the keys of the partial vir-
tual keyboard 112 may disappear according to a set
height, such as a row of full-height keys, a row of one
pixel height, or as partial rows of keys containing a certain
number of pixel rows. In one example, the speed that the
animation appears to scroll correlates to the speed at
which the physical keyboard section 102 is opened or
closed.
[0015] Referring now to FIG. 2, a perspective view of
an example device 100 having a physical keyboard sec-
tion 102 in a closed position and fully displaying a virtual
keyboard 110 is shown. In the closed position, the main
housing section 104 overlaps the physical keyboard sec-
tion 102 and completely hides the physical keyboard.
While in the closed position, a full virtual keyboard 110
is displayed. The full virtual keyboard 110 has an upper
boundary 202 and a lower boundary 204. In the example
shown in FIG. 2, the virtual keyboard 110 is positioned
such that the lower boundary 204 of the virtual keyboard
110 is aligned along a bottom edge 206 of the touch-
sensitive display 108. In other examples, the virtual key-
board 110 may be positioned at other areas of the display
108 (e.g., in a divided screen, the upper boundary 202
aligned with an upper edge 208 of the display 108, etc.).
[0016] As most users store the device 100 in a closed
position when not in interactive use, in one example, the
processor (not shown) may turn off the touch-sensitive
display 108 or place the device 100 in a low current usage
state when a touch controller (not shown) for the touch-
sensitive display 108 has not detected any touches on
the display 108 for a predetermined period of time (i.e. a
"time-out" period). In this case, the virtual keyboard 110
is not displayed during the time-out period until the proc-
essor detects a wake-up event (e.g., a touch on the touch-
sensitive display 108, an incoming call, opening of the
physical keyboard section 102, etc.). If the device 100
remains in the closed position upon wake-up, the full vir-
tual keyboard 110 is displayed again.
[0017] FIG. 3 shows a perspective view of an example
device 100 having a physical keyboard section 102 in a
partially open position and displaying a partial virtual key-
board 112 in accordance with an aspect of the present
disclosure. In this example, the main housing section 104
partially overlaps the physical keyboard section 102, pre-
venting access to the upper rows of physical keys 302
on the physical keyboard 106. With a partially opened
physical keyboard section 102, the user may enter text
by touching upper row keys displayed in the partial virtual
keyboard 112 on the touch-sensitive display 108 or by
pressing actual physical keys 302 of the exposed lower
row keys of the physical keyboard 106.
[0018] As the physical keyboard section 102 is opened

further, additional physical keys are exposed and the vir-
tual keyboard 112 is animated to disappear in correlation
with the opening of the physical keyboard section 102.
Likewise, as the physical keyboard section 102 is being
closed, the virtual keyboard 112 is animated to appear
in correlation with the opening of the physical keyboard
section 102. In one example, the virtual keyboard 112 is
animated to disappear by removing rows of keys or pixels
from display beginning at the lower boundary 204 of the
full virtual keyboard 100 and progressing through to the
upper boundary 208 when the physical keyboard section
102 is moved from an open position to a closed position.
Likewise, the virtual keyboard 110 is animated to appear
by adding rows of keys or pixels from display in an upper
boundary 208 to lower boundary 204 manner when the
physical keyboard section 102 is moved from a closed
position to an open position.
[0019] FIG. 4 is a perspective view of an example de-
vice 100 with the physical keyboard section 102 in a fully
open position and not displaying a virtual keyboard in
accordance with an aspect of the present disclosure.
When the physical keyboard section 102 is opened to
the furthest extent permitted (i.e. the physical keyboard
section 102 is prevented from further movement), all the
physical keys 302 of the physical keyboard 106 are fully
exposed and usable, thereby eliminating the need to dis-
play a virtual keyboard 110 on the touch-sensitive display
108. However, there may be instances, depending upon
the context being displayed on the screen (e.g., a game,
custom application, etc.) where it is desirable to display
an alternate virtual keyboard comprising symbols not
available on the physical keyboard 106. Such alternative
virtual keyboards are not prohibited by implementation
of the present disclosure.
[0020] Referring now to FIG. 5, an example capacitive
touch detection sensor matrix 500 is shown. A capacitive
touch sensor may be implemented using a film with con-
ductive areas arranged in a pattern to create an X-Y ma-
trix of isolated regions as shown in FIG. 5. In this example
matrix, 5 rows 502a, 502b, 502c, 502d, 502e (referenced
collectively as row 502) and 5 columns 504a, 504b, 504c,
504d, 504e (referenced collectively as 504) are shown
for illustrative purposes only. One skilled in the art would
know that significantly more rows 502 and columns 504
of sensor may be used to implement a capacitive touch
detection sensor matrix 500. In one example, the capac-
itive touch detection sensor matrix 500 is located under-
neath the physical keyboard 106 and coupled to a touch
controller (not shown) to create a physical capacitive
touch keyboard to detect a "touch" upon the physical keys
302. In a typical system, each column 504 of the matrix
500 is excited in succession by the touch controller and
electrical charge is coupled into nearby rows 502. The
touch controller scans the capacitive touch detection sen-
sor matrix 500 to measure the coupled charge row-by-
row. During one complete scan of all columns 504 and
rows 502, a baseline set of measurements is determined.
Real systems include additional processing not included
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in this description but known to those skilled in the art.
When one or more areas’ current measurements change
relative to the baseline, a "touch" is inferred by the touch
controller.
[0021] FIG. 6 is a time-lapsed illustration of detecting
a single touch on a capacitive touch detection sensor
matrix 500. Graph 600 represents the layout of capacitive
touch detection sensor matrix 500 and shows the detect-
ed coupled charge over three instances of time. At time
1, the touch controller is beginning to detect an area 602
of changed charge detection, indicated here as a light
grey circular area with higher change of charge intensity
at the center of the circle and diminishing towards the
edges. In graph 600, the intensity of the coupled charge
is shown as increasing as the grey tones become darker.
At time 2, the area 604 of increased change of charge
has increased in size and intensity, and at time 3, a very
distinct area 606 of high intensity change of charge is
detected. This pattern of coupled charge is recognizable
to the touch controller as a single touch occurring at po-
sition 606.
[0022] In contrast, FIG. 7 is a time-lapsed illustration
of detecting closing of an overlapping main housing sec-
tion 104 of a device 100 using a physical capacitive touch
keyboard in accordance with an aspect of the present
disclosure. Graph 700 represents the layout of capacitive
touch detection sensor matrix 500 and shows the detect-
ed coupled charge over three instances of time. At time
4, as the cover of the main housing section 104 is begin-
ning to cover the physical capacitive touch keyboard, the
touch controller is beginning to detect an area 702 of
increased change of charge indicated here as a light grey
area of one or more rows having higher change of charge
intensity at the top of the capacitive touch detection sen-
sor matrix 500 and diminishing as the rows are lower. In
graph 700, as in graph 600, the intensity of the coupled
charge is shown as increasing as the grey tones become
darker. At time 5, the area 704 of increased charge has
increased in size and intensity, and at time 6, a very dis-
tinct area 606 containing multiple rows of high intensity
charge is detected. As the increased charge area is along
an increasing series of rows, this pattern of coupled
charge is recognizable to the touch controller as closing
the physical capacitive touch keyboard in relation to the
main housing unit 104. Because the capacitive touch de-
tection sensor matrix 500 detects increased charge on a
row-by-row basis, the processor can correlate the display
of the virtual keyboard 110 in relation to the position and
speed of the physical keyboard section 106 in a precise
manner.
[0023] In other instances, for example, when the posi-
tion detector is a magnetic sensor or a mechanical switch,
although the exact positioning of the physical keyboard
section 102 may not be known, the processor may still
display the virtual keyboard in an animated fashion where
the virtual keyboard appears in a scrolling manner with
the uppermost rows of keys or pixels appearing first. In
such case, the animation may be set to a completely

display the full virtual keyboard 110 in a predetermined
amount of time.
[0024] Referring now to FIG. 8, a flowchart illustrating
an example process for detecting a change of position
of a physical keyboard on a device and displaying a virtual
keyboard in correlation with the position of the physical
keyboard. Beginning at step 802, the position detector
detects movement of the physical keyboard section 102
in relation to the main housing unit 104. If the physical
keyboard section 102 is open, at step 804, the processor
begins displaying, at step 806, a partial virtual keyboard
112 on the touch-sensitive display 108 and correlates,
at step 808, the appearance of the partial virtual keyboard
112 with the position of the physical keyboard section
102. For example, when the position detector is a capac-
itive touch detection sensor matrix 500, the processor
can easily correlate display of rows of the partial virtual
keyboard 112 with a current position of the physical key-
board section 102.
[0025] As long as the physical keyboard section 102
is not fully closed, at step 810, the processor will continue
to correlate the display of the partial virtual keyboard 112
on the touch-sensitive display 108. When the physical
keyboard section 102 is fully closed, at step 810, the proc-
essor will display the full virtual keyboard 110 on the
touch-sensitive display 108. Optionally, if a predeter-
mined period of time lapses with detecting a touch on the
touch-sensitive display, the processor may cause the de-
vice 100 to enter a reduced power consumption mode
and cease displaying the virtual keyboard.
[0026] Returning to decision block 804, if the physical
keyboard section 102 is fully open, the processor begins
removing, at step 814 the virtual keyboard 110 from the
touch-sensitive display 108. The processor continues to
correlate, at step 816, the removal of the virtual keyboard
to the position of the physical keyboard section 102 as
long as the physical keyboard section 102 is not in the
fully open position. It should be noted that as the corre-
lation is based on the current position of the physical
keyboard section 102, it follows that the virtual display
should be removed at the same speed in which the phys-
ical keyboard section 106 is moving. When the physical
keyboard section 102 is fully open, at step 818, the virtual
keyboard is no longer displayed, at step 820, on the
touch-sensitive display 108.
[0027] FIG. 9 further provides a state diagram reflect-
ing changes in display of a virtual keyboard on a device
in correlation with a position of a physical keyboard. Be-
ginning at state 902, when the physical keyboard section
102 is in a closed position, a full virtual keyboard is dis-
played. Upon detection 904 of movement of the physical
keyboard section 102 toward a fully open position, the
processor begins displaying, at state 906, a partial virtual
keyboard in correlation with the opening. From state 906,
when the physical keyboard section 102 is moved 908
to a fully open position, at state 910, no virtual keyboard
is displayed. From state 910, when movement toward a
closed position is detected 912, the processor begins
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removing the virtual keyboard from display, at state 906.
From state 906, when the physical keyboard section 106
is moved 914 to a fully closed position, at state 902, a
full virtual keyboard is displayed on the touch-sensitive
display. It should be noted that the animated virtual key-
board may not be completely engaged or disengaged if
the physical keyboard section 102 does not reach a fully
open or closed position. In other words, if the user is
moving the physical keyboard section 102 back and forth,
the animated virtual keyboard will scroll along with the
physical keyboard section 102 in the direction and speed
of movement.
[0028] In an alternative embodiment, the processor
may or may not display the virtual keyboard according
to the context currently displayed on the touch-sensitive
display 108. For example, if the homescreen is displayed,
the virtual keyboard may not be displayed as a keyboard
is typically not needed to navigate the homescreen. The
device 100 may refrain from displaying the virtual key-
board in cases where the content shown on the display
does not require interactive input (e.g., during media
playback, etc.). In other instances, an alternate virtual
keyboard may be displayed comprising symbols not
found on the physical keyboard 106 and relating to the
context currently displayed, potentially including alter-
nate key definitions to provide simplified navigation within
the homescreen touch-sensitive icons or notifications for
selection from the keyboard.
[0029] Referring to FIG. 10, to further aid in the under-
standing of the example devices 100 described above,
shown therein is a block diagram of an example config-
uration of a communication device configured as a "wire-
less communication device," referred to generally as
"wireless communication device 100." The wireless com-
munication device 100 includes a number of components
such as a main processor 1002 that controls the overall
operation of the mobile device 10. Communication func-
tions, including data and voice communications, are per-
formed through at least one communication interface
1004. The communication interface 1004 receives mes-
sages from and sends messages to a wireless network
1005. In this example of the wireless communication de-
vice 100, the communication interface 1004 is configured
in accordance with the Global System for Mobile Com-
munication (GSM) and General Packet Radio Services
(GPRS) standards, which is used worldwide. Other com-
munication configurations that are equally applicable are
the 3G and 4G networks such as Enhanced Data-rates
for Global Evolution (EDGE), Universal Mobile Telecom-
munications System (UMTS) and High-Speed Downlink
Packet Access (HSDPA), Long Term Evolution (LTE),
Worldwide Interoperability for Microwave Access (Wi-
Max), etc. New standards are still being defined, but it is
believed that they will have similarities to the network
behavior described herein, and it will also be understood
by persons skilled in the art that the examples described
herein are intended to use any other suitable standards
that are developed in the future. The wireless link con-

necting the communication interface 1004 with the wire-
less network 1005 represents one or more different Radio
Frequency (RF) channels, operating according to de-
fined protocols specified for GSM/GPRS communica-
tions.
[0030] The main processor 1002 also interacts with ad-
ditional subsystems such as a Random Access Memory
(RAM) 1006, a flash memory 1008, a touch-sensitive dis-
play 1060, an auxiliary input/output (110) subsystem
1012, a data port 1014, a keyboard 1016 (physical, vir-
tual, or both), a speaker 1018, a microphone 1020, a
GPS receiver 1021, a front camera 1017, a rear camera
1019, short-range communications subsystem 1022,
and other device subsystems 1024. Some of the subsys-
tems of the wireless communication device 100 perform
communication-related functions, whereas other sub-
systems may provide "resident" or on-device functions.
By way of example, the touch-sensitive display 1060 and
the keyboard 1016 may be used for both communication-
related functions, such as entering a text message for
transmission over the wireless network 1005, and device-
resident functions such as a calculator or task list.
[0031] The wireless communication device 100 can
send and receive communication signals over the wire-
less network 1005 after required network registration or
activation procedures have been completed. Network ac-
cess is associated with a subscriber or user of the wire-
less communication device 100. To identify a subscriber,
the wireless communication device 100 may use a sub-
scriber module component or "smart card" 1026, such
as a Subscriber Identity Module (SIM), a Removable Us-
er Identity Module (RUIM) and a Universal Subscriber
Identity Module (USIM). In the example shown, a
SIM/RUIM/USIM 1026 is to be inserted into a
SIM/RUIM/USIM interface 1028 in order to communicate
with a network.
[0032] The wireless communication device 100 is typ-
ically a battery-powered device and includes a battery
interface 1032 for receiving one or more rechargeable
batteries 1030. In at least some examples, the battery
1030 can be a smart battery with an embedded micro-
processor. The battery interface 1032 is coupled to a
regulator (not shown), which assists the battery 1030 in
providing power to the wireless communication device
100. Although current technology makes use of a battery,
future technologies such as micro fuel cells may provide
the power to the wireless communication device 100.
[0033] The wireless communication device 100 also
includes an operating system 1034 and software com-
ponents 1036 to 1042. The operating system 1034 and
the software components 1036 to 1042, that are execut-
ed by the main processor 1002 are typically stored in a
non-transitory persistent store such as the flash memory
1008, which may alternatively be a read-only memory
(ROM) or similar storage element (not shown). Those
skilled in the art will appreciate that portions of the oper-
ating system 1034 and the software components 1036
to 1042, such as specific device applications, or parts

9 10 



EP 3 151 088 A1

7

5

10

15

20

25

30

35

40

45

50

55

thereof, may be temporarily loaded into a volatile store
such as the RAM 1006. Other software components can
also be included, as is well known to those skilled in the
art.
[0034] The subset of software applications 1036 that
control basic device operations, including data and voice
communication applications, may be installed on the
wireless communication device 100 during its manufac-
ture. Software applications may include a message ap-
plication 1038, a device state module 1040, and a Per-
sonal Information Manager (PIM) 1042. A message ap-
plication 1038 can be any suitable software program that
allows a user of the wireless communication device 100
to send and receive electronic messages, such as the
email messaging application described herein, wherein
messages are typically stored in the flash memory 1008
of the wireless communication device 100. A device state
module 1040 provides persistence, i.e. the device state
module 1040 ensures that important device data is stored
in persistent memory, such as the flash memory 1008,
so that the data is not lost when the mobile device 10 is
turned off or loses power. A PIM 1042 includes function-
ality for organizing and managing data items of interest
to the user, such as, but not limited to, e-mail, contacts,
calendar events, and voice mails, and may interact with
the wireless network 1005.
[0035] Other types of software applications or compo-
nents 1039 can also be installed on the wireless commu-
nication device 100. These software applications 1039
can be pre- installed applications (i.e. other than mes-
sage application 1038) or third party applications, which
are added after the manufacture of the wireless commu-
nication device 100. Examples of third party applications
include games, calculators, utilities, etc.
[0036] The additional applications 1039 can be loaded
onto the wireless communication device 100 through at
least one of the wireless network 1005, the auxiliary 1/0
subsystem 1012, the data port 1014, the short-range
communications subsystem 1022, or any other suitable
device subsystem 1024.
[0037] The data port 1014 can be any suitable port that
enables data communication between the wireless com-
munication device 100 and another computing device.
The data port 1014 can be a serial or a parallel port. In
some instances, the data port 1014 can be a Universal
Serial Bus (USB) port that includes data lines for data
transfer and a supply line that can provide a charging
current to charge the battery 1030 of the wireless com-
munication device 100.
[0038] For voice communications, received signals are
output to the speaker 1018, and signals for transmission
are generated by the microphone 1020. Although voice
or audio signal output is accomplished primarily through
the speaker 1018, the display 1050 can also be used to
provide additional information such as the identity of a
calling party, duration of a voice call, or other voice call
related information.
[0039] The touch-sensitive display 1060 may be any

suitable touch-sensitive display, such as a capacitive,
resistive, infrared, surface acoustic wave (SAW) touch-
sensitive display, strain gauge, optical imaging, disper-
sive signal technology, acoustic pulse recognition, and
so forth, as known in the art. In the presently described
example, the touch-sensitive display 1060 is a capacitive
touch-sensitive display which includes a capacitive
touch-sensitive overlay 1064. The overlay 1064 may be
an assembly of multiple layers in a stack which may in-
clude, for example, a substrate, a ground shield layer, a
barrier layer, one or more capacitive touch sensor layers
separated by a substrate or other barrier, and a cover.
The capacitive touch sensor layers may be any suitable
material, such as patterned indium tin oxide (ITO).
[0040] The display 1050 of the touch-sensitive display
1060 may include a display area in which information
may be displayed, and a non-display area extending
around the periphery of the display area. Information is
not displayed in the non-display area, which is utilized to
accommodate, for example, one or more of electronic
traces or electrical connections, adhesives or other seal-
ants, and protective coatings, around the edges of the
display area.
[0041] One or more touches, also known as touch con-
tacts or touch events, may be detected by the touch-
sensitive display 1060. The processor 1002 may deter-
mine attributes of the touch, including a location of a
touch. Touch location data may include an area of contact
or a single point of contact, such as a point at or near a
center of the area of contact, known as the centroid. A
signal is provided to the controller 1066 in response to
detection of a touch. A touch may be detected from any
suitable object, such as a finger, thumb, appendage, or
other items, for example, a stylus, pen, or other pointer
depending on the nature of the touch-sensitive display
1060. The location of the touch moves as the detected
object moves during a touch. One or both of the controller
1066 and the processor 1002 may detect a touch by any
suitable contact member on the touch- sensitive display
1060. Similarly, multiple simultaneous touches, are de-
tected.
[0042] In some examples, a position detector 1090 is
provided to detect the position of a physical keyboard
1060. The position detector 1090 may be a magnetic
sensor, a mechanical switch, a touch controller coupled
to a capacitive touch detection sensor matrix positioned
underneath the physical keyboard 1060, or a combina-
tion thereof.
[0043] Aspects of the present disclosure may be em-
bodied as a device or apparatus, system, method or com-
puter program product. Accordingly, aspects of the
present disclosure may take the form of an entirely hard-
ware-based embodiment, an entirely software-based
embodiment (including firmware, resident software, mi-
cro-code, etc.) or an embodiment combining software
and hardware that may all generally be referred to herein
as a "circuit," "module" or "system." Furthermore, aspects
of the present disclosure may take the form of a computer
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program product embodied in one or more computer
readable medium(s) having computer readable program
code embodied thereon. A computer readable storage
medium may be, for example, but not limited to, an elec-
tronic, magnetic, optical, electromagnetic, infrared, or
semiconductor system, apparatus, or device, or any suit-
able combination of the foregoing. More specific exam-
ples (a non-exhaustive list) may include the following tan-
gible media: an electrical connection having one or more
wires, a portable computer diskette, a hard disk, a ran-
dom access memory (RAM), a read-only memory (ROM),
an erasable programmable read- only memory (EPROM
or Flash memory), an optical fiber, a portable compact
disc read- only memory (CD-ROM), an optical storage
device, a magnetic storage device, or any suitable com-
bination of the foregoing. Non-tangible or non-transitory
media may include a propagated data signal with com-
puter readable program code embodied therein, for ex-
ample, in baseband or as part of a carrier wave. Such a
propagated signal may take any of a variety of forms,
including, but not limited to, electro-magnetic, optical, or
any suitable combination thereof. Computer program
code or instructions for carrying out operations for as-
pects of the present disclosure may be any combination
of one or more programming languages, including an ob-
ject oriented programming language and conventional
procedural programming languages. The program code
may execute on one or more devices such as a computer
and/or server.
[0044] Aspects of the present disclosure have been
described above with reference to flowchart illustrations
and/or block diagrams of methods, apparatus (systems)
and computer program products according to embodi-
ments of the disclosure. In this regard, the flowchart and
block diagrams in the figures illustrate the architecture,
functionality, and operation of possible implementations
of systems, methods and computer program products
according to various embodiments. However it should
also be noted that, in some alternative implementations,
the functions noted in the block may occur out of the order
noted in the figures. For example, two blocks shown in
succession may, in fact, be executed substantially con-
currently, or the blocks may sometimes be executed in
the reverse order, depending upon the functionality in-
volved. It will also be noted that each block of the block
diagrams and/or flowchart illustration, and combinations
of blocks in the block diagrams and/or flowchart illustra-
tion, can be implemented wholly or partially by special
purpose hardware-based systems that perform the spec-
ified functions or acts, or combinations of special purpose
hardware and computer instructions. Furthermore it also
will be understood that each block of the flowchart illus-
trations and/or block diagrams, and combinations of
blocks in the flowchart illustrations and/or block dia-
grams, can be implemented wholly or partially by com-
puter program instructions. These computer program in-
structions may be provided to a processor of a general
purpose computer, special purpose computer, or other

programmable data processing apparatus to produce a
machine, such that the instructions, which execute via
the processor of the computer or other programmable
data processing apparatus, create means for implement-
ing the functions/acts specified in the flowchart and/or
block diagram block or blocks.
[0045] Finally, the terminology used herein is for the
purpose of describing particular embodiments only and
is not intended to be limiting. That is, the description of
the present disclosure has been presented for purposes
of illustration and description, but is not intended to be
exhaustive or limited to the form disclosed. Many modi-
fications and variations will be apparent without departing
from the scope of the disclosure defined in the appended
claims.

Claims

1. A device comprising:

a housing section comprising a touch-sensitive
display;
a physical keyboard section coupled to the hous-
ing section such that the physical keyboard is
movable in a sliding direction relative to the
housing;
a position detector that determines a position of
the physical keyboard section in relation to the
housing section; and
a processor that displays a graphical element
on the touch-sensitive display when the position
of the physical keyboard is closed and displays
no graphical element when the position of the
physical keyboard is open.

2. The device of claim 1, wherein the position detector
is one or more of a magnetic sensor, a mechanical
switch and a capacitive sensor.

3. The device of claim 1, wherein the graphical element
is a virtual keyboard.

4. The device of claim 3, wherein the processor dis-
plays the virtual keyboard on the touch-sensitive dis-
play as an animation displayed in a scrolling fashion
correlated with the position of the physical keyboard
section.

5. The device of claim 4, wherein the virtual keyboard
comprises an upper boundary and a lower boundary,
the virtual keyboard is removed from display in a
lower boundary to an upper boundary manner when
the physical keyboard is moved from an open posi-
tion to a closed position, and the virtual keyboard is
displayed in an upper boundary to a lower boundary
manner when the physical keyboard is moved from
a closed position to an open position.
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6. The device of claim 4, wherein the physical keyboard
section further comprises a capacitive touch detec-
tion sensor matrix, the position detector is a touch
controller coupled to the capacitive touch detection
sensor matrix.

7. The device of claim 6, wherein the touch controller
detects movement of the physical keyboard section
by:

determining a baseline measurement by scan-
ning the capacitive touch detection sensor ma-
trix to measure coupled charge on a row-by-row
basis;
determining a current measurement by rescan-
ning the capacitive touch detection sensor ma-
trix to measure coupled charge on a row-by-row
basis;
comparing the current measurement the base-
line measurement to determine a difference in
coupled charge of at least one row; and
determining a speed and direction of movement
according to the difference in coupled charge.

8. The device of claim 3, wherein the virtual keyboard
is not displayed when the physical keyboard is in the
closed position when the touch-sensitive display has
detected no touches after expiration of a predeter-
mined period of time.

9. A method of operating a device having a housing
section carrying a touch- sensitive display and a
physical keyboard movable in a sliding direction rel-
ative to the housing section, the method comprising:

determining, by a position detector, a position
of the physical keyboard section in relation to
the housing section;
displaying, by a processor, a graphical element
on the touch-sensitive display when the position
of the physical keyboard is closed; and
displaying, by a processor, no graphical element
on the touch-sensitive display when the position
of the physical keyboard is open.

10. A computer program product for operating a device
having a housing section carrying a touch-sensitive
display and a physical keyboard movable in a sliding
direction relative to the housing, the computer pro-
gram product comprising:

a non-transitory computer readable storage me-
dium having computer readable program code
embodied therewith, the computer readable pro-
gram code comprising:

computer readable program code for per-
forming the steps of claim 9.

11. The computer program product of claim 10, wherein
the position detector is one or more of a magnetic
sensor, a mechanical switch, a capacitive sensor
and a touch controller coupled to a capacitive touch
detection sensor matrix carried by the physical key-
board section.
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