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(57) ABSTRACT 

A device includes a housing having a front surface, a rear 
surface and ?rst and second side surfaces; the rear surface 
con?gured engage a user’s palm. The device includes a radio 
telephone communications transceiver and a contact-sensi 
tive display, supported by the housing. The contact sensitive 
display is con?gured to display an image at the front surface 
of the housing, and produce an output signal in response to 
moving contact of an object along a contact-sensitive surface 
of the contact-sensitive display. The device also includes a 
controller con?gured to control at least one of the display and 
the radiotelephone communications transceiver and to scroll 
displayed rows along an axis of the display based upon the 
output signal of the contact-sensitive transducer. The control 
ler has a mode that is unresponsive to contact With the contact 
sensitive transducer, the second mode being entered in 

USPC ............. .. 455/566, 550.1, 575.1; 379/428.01; response to an input from a user. 
345/ 173 

See application ?le for complete search history. 20 Claims, 9 Drawing Sheets 
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RADIOTELEPHONES HAVING 
CONTACT-SENSITIVE USER INTERFACES 
AND METHODS OF OPERATING SAME 

This application is a continuation of patent application Ser. 
No. 11/078,916, entitled “RADIOTELEPHONES HAVING 
CONTACT-SENSITIVE USER INTERFACES AND 
METHODS OF OPERATING SAME,” ?led on Mar. 1 1, 
2005 which is a reissue ofU.S. Pat. No. 6,278,888 which is a 
continuation of US. Pat. No. 6,131,047 the contents of which 
are incorporated herein by reference. 

TECHNICAL FIELD 

The present invention relates to radiotelephones and meth 
ods of operation thereof, and more particularly, to apparatus 
and methods for providing user input to radiotelephones. 

BACKGROUND 

Radiotelephone terminals typically include a radio trans 
ceiver integrated with a user interface mechanism within a 
handheld case. The user interface typically includes a plural 
ity of keys similar to those provided on conventional wireline 
telephones, as well as additional function keys for controlling 
functions associated with radiotelephone operations. The 
keys provide a means for entering commands, telephone 
numbers or other data for processing by the radiotelephone. A 
display may be used to display information a user has entered 
at the keys, e.g., telephone numbers, menu selections, and the 
like, as well as to display messages or other information 
received from a radiotelephone system with which the radio 
telephone is communicating. The display may also be used to 
display information stored in memory located in the radio 
telephone. 

Commonly, the display is con?gured to display one or 
more graphical objects, e. g. a list of commands in a command 
menu or a list of telephone numbers that are stored in the 

radiotelephone memory that the user may select for commu 
nication. The graphical objects may be selectively displayed, 
for example, by displaying a selected number of entries in a 
list of telephone numbers or command options. The list may 
be “scrolled” in response to a user input to allow a large list to 
be displayed on a small display. 

In some conventional radiotelephones, control of the 
scrolling of graphical objects on the display may be con 
trolled by one or more keys, the operation of which may be 
similar to the “arrow” keys provided on computer keyboard. 
Other keys may be provided to invoke particular selections. In 
other conventional radiotelephone designs, a wheel-like input 
device may be mounted on the radiotelephone case that may 
be turned by a user to effect scrolling of graphical objects on 
the display. The wheel device may also be con?gured to select 
items on the display in response to user application of radial 
pressure to the wheel. 

Each of these conventional techniques for control of a 
radiotelephone display has its limitations. Keys for scrolling 
and invoking display selections may be awkward to use, and 
may consume valuable space on the keypad of the radiotele 
phone. A wheeled input device may provide faster and more 
intuitive scrolling control, but such a device may take up an 
inordinate amount of space and require moving parts which 
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2 
may be more prone to failure. Accordingly, there is a need for 
improved input devices for radiotelephones. 

SUMMARY OF THE INVENTION 

In light of the foregoing, it is an object of the present 
invention to provide radiotelephones and methods of opera 
tion thereof which provide reliable, intuitive and ef?cient 
display control. 

In one aspect, features of the present invention provide for 
a device, comprising a housing including a front surface, a 
rear surface and ?rst and second side surfaces adjoining 
respective opposite edges of the front surface and extending 
from the respective opposite edges of the front surface to 
respective opposite edges of the rear surface. The rear surface 
is con?gured to be engaged by a user’s palm during use of the 
device. The device includes a radiotelephone communica 
tions transceiver and a contact- sensitive display, supported by 
the housing. The contact sensitive display is con?gured to 
display an image at the front surface of the housing, and 
produce an output signal in response to moving contact of an 
object along a contact-sensitive surface of the contact-sensi 
tive display. The device also includes a controller, operatively 
coupled to the display and the radiotelephone communica 
tions transceiver. The controller is con?gured to control at 
least one of the display and the radiotelephone communica 
tions transceiver and to scroll displayed rows along an axis of 
the display based upon the output signal of the contact-sen 
sitive transducer, the controller having a ?rst mode wherein 
the controller is responsive to contact with the contact-sensi 
tive transducer and a second mode wherein the controller is 
unresponsive to contact with the contact-sensitive transducer, 
the second mode being entered in response to an input from a 
user. 

In another aspect, the present invention may provide for a 
method comprising receiving a user input indicating one of a 
?rst mode and a second mode of operation. In response to 
receiving a user input indicating a ?rst mode of operation, the 
method includes providing on a contact-sensitive surface a 
display including at least one of an alphanumeric character 
and an icon, detecting contact on the contact-sensitive surface 
at a location corresponding to the at least alphanumeric char 
acter or the at least one icon, generating an output signal in 
response to the detecting step, and taking an action in 
response to the output signal. In response to receiving a user 
input indicating a second mode of operation, the method 
includes detecting contact on the contact-sensitive surface, 
generating an output signal in response to the detecting step, 
and taking no action in response to the output signal. 

In yet another aspect, the present invention may provide for 
a device comprising housing means and display means, sup 
ported by the housing means, for displaying an image at a 
front surface of the housing. The device further includes 
contact-sensitive means, supported by the housing means, for 
producing an output signal in response to moving contact of 
an object along the contact-sensitive means, and control 
means for, responsive to the output signal, for scrolling dis 
played rows along an axis of the display means based on the 
output signal of the contact-sensitive means. The device fur 
ther includes means for receiving input from a user and for 
placing the control means in a ?rst mode wherein the control 
ler is responsive to contact with the contact-sensitive means 
and a second mode wherein the control means is unresponsive 
to contact with the contact-sensitive means, in response to the 
user input. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

For a more complete understanding of the present inven 
tion, and the advantages thereof, reference is now made to the 
following descriptions taken in conjunction with the accom 
panying drawing, in which: 

FIG. 1 illustrates a radiotelephone according to an embodi 
ment of the present invention; 

FIG. 2 is a schematic diagram illustrating a radiotelephone 
according to an embodiment of the present invention; 

FIG. 3 illustrates a radiotelephone with dual contact-sen 
sitive strips according to another embodiment of the present 
invention; 

FIG. 4 is a schematic diagram illustrating a circuit for 
controlling a display using a contact-sensitive transducer 
according to another embodiment of the present invention; 

FIG. 5 is a ?owchart illustration of operations for deter 
mining a position of contact of an object with a contact 
sensitive transducer according to an aspect of the present 
invention; 

FIGS. 6A through 6B are schematic diagrams illustrating a 
circuit for controlling power supply to a radiotelephone using 
a contact-sensitive transducer according to another embodi 
ment of the present invention; 

FIGS. 7A-7C illustrate operations for scrolling displayed 
items and selecting functions associated with a displayed 
item according to another aspect of the present invention; 

FIG. 8 is a ?owchart illustration of operations for detecting 
a swiping contact with a contact-sensitive transducer accord 
ing to another aspect of the present invention; 

FIGS. 9-10 are ?owchart illustrations of operations for 
detecting contacts with a contact-sensitive transducer accord 
ing to aspects of the present invention; and 

FIG. 11 illustrates a radiotelephone with a horizontally 
mounted contact-sensitive strip according to another embodi 
ment of the present invention. 

DETAILED DESCRIPTION OF ILLUSTRATIVE 
EMBODIMENTS 

Before addressing the illustrated embodiments in detail, 
various aspects and advantageous features of embodiments of 
the invention will be discussed generally in the following 
paragraphs. 

This and other objects, features and advantages are pro 
vided according to the present invention by radiotelephones 
and methods of operation thereof in which control of a radio 
telephone’s display and/or radiotelephone communications 
transceiver is effected using a contact-sensitive transducer 
such as a resistive or capacitive touch strip mounted on the 
radiotelephone. The contact-sensitive transducer produces an 
output signal that characterizes contact, e.g., contact of an 
object such as a user’s ?nger, with a surface of the transducer. 
The output signal may be processed by a controller to control 
display of information on the display and to initiate actions 
associated with displayed items. For example, the contact 
sensitive transducer may be used to control display of graphi 
cal objects such as rows or columns on the display, and 
initiation of functions associated with the graphical objects. 
Preferably, the contact-sensitive transducer comprises an 
elongate strip and produces an output signal that character 
izes contact with the strip along its elongate axis. In one 
embodiment, two of such elongate strips are mounted on 
respective sides of the radiotelephone. In another embodi 
ment, an elongate strip is mounted on a front face of the 
radiotelephone. 
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4 
Using a contact-sensitive transducer to control a radiotele 

phone offers several advantages. Because a contact-sensitive 
transducer may be con?gured to have a thin pro?le, the trans 
ducer may be mounted at a surface of the radiotelephone 
without taking up an inordinate amount of valuable space. 
Because characteristic types of contact with the transducer 
can be detected, such as swiping motions or taps, the trans 
ducer may be used to perform display movements such as 
scrolling or cursor movement, as well as for selection of items 
displayed on the display. In addition, because a contact-sen 
sitive transducer may be fabricated without moving parts, 
reliability may be improved. 

In particular, according to an aspect of the present inven 
tion, a radiotelephone includes a frame. The frame supports a 
radiotelephone communications transceiver and a display. A 
contact-sensitive transducer such as a resistive transducer, a 
capacitive transducer or a semiconductive transducer, is sup 
ported by the frame, e.g., mounted at a surface of a housing, 
and produces an output signal that characterizes contact along 
a contact- sensitive surface of the contact-sensitive transducer. 
A controller is responsive to the output signal and operatively 
associated with the display and the radiotelephone commu 
nications transceiver, and controls at least one of the display 
and the radiotelephone communications transceiver accord 
ing to the output signal of the contact-sensitive transducer. 

In an embodiment of the present invention, the controller is 
con?gured to selectively display an image, e.g., a graphical 
object such as a row of alphanumeric characters, on the dis 
play responsive to the output signal of the contact-sensitive 
transducer. The controller may include means for displaying 
of a plurality of graphical objects on the display, and means, 
responsive to the contact sensitive transducer, for identifying 
one of the displayed plurality of graphical objects based on 
the output signal of the contact-sensitive transducer. 

According to another embodiment, the controller com 
prises means, responsive to the contact-sensitive transducer, 
for determining a position of contact along the axis of the 
contact-sensitive transducer. Means are also provided, 
responsive to the means for determining a position of contact, 
for selectively displaying a graphical object based on the 
determined position of contact to thereby identify the graphi 
cal object, e. g., by highlighting one of a plurality of displayed 
graphical objects or by displaying a cursor that indicates one 
of a plurality of displayed graphical objects. 

In yet another embodiment of the present invention, the 
controller is con?gured to cause the display or the radiotele 
phone communications transceiver to perform a plurality of 
actions. An action of the plurality of actions may be associ 
ated with an identi?ed graphical object, and the controller 
may further comprise means, responsive to the contact-sen 
sitive transducer, for initiating the action associated with the 
identi?ed graphical object. The means for initiating an action 
may include means, responsive to the contact-sensitive trans 
ducer, for detecting a momentary contact with the transducer. 
Means may be provided, responsive to the means for detect 
ing a momentary contact, for initiating the action associated 
with the identi?ed graphical object. The means for initiating 
an action may include means for initiating the action in 
response to detection of a predetermined number of momen 
tary contacts occurring within a predetermined time interval. 

According to another embodiment of the present invention, 
the controller includes means, responsive to the contact-sen 
sitive transducer, for scrolling displayed rows along an axis of 
the display based on the output signal of the contact-sensitive 
transducer. The means for scrolling may include means, 
responsive to the output signal of contact-sensitive trans 
ducer, for detecting moving contact with the contact- sensitive 

TCL EXHIBIT 1089 
Page 14 of 19



US 8,812,059 B2 
5 

transducer along the axis of the contact-sensitive transducer, 
and means, responsive to the means for detecting moving 
contact, for scrolling displayed rows along the axis of the 
display based on the detected movement. 

In yet another embodiment of the present invention, the 
controller has a ?rst mode wherein the controller is respon 
sive to contact with the contact-sensitive transducer and a 
second mode wherein the controller is unresponsive to con 
tact with the contact-sensitive transducer. The radiotelephone 
further comprises means for placing the controller in one of 
the ?rst mode or the second mode in response to an input from 
a user. 

Another embodiment according to the present invention 
includes a power supply electrically connected to the contact 
sensitive transducer. The controller comprises a ?rst control 
circuit, responsive to the contact-sensitive transducer, which 
controls the radiotelephone communications transceiver and 
the display according to the output signal of the contact 
sensitive transducer, and a second control circuit, responsive 
to the contact-sensitive transducer, which controls power 
transfer from the power supply to the ?rst control circuit 
according to the output signal from the contact-sensitive 
transducer. The ?rst control circuit may include a microcon 
troller, and the second control circuit may control power 
transfer from the power supply to the microcontroller accord 
ing to the output signal of the contact-sensitive transducer. 

In another embodiment according to the present invention, 
the radiotelephone frame includes a housing and the contact 
sensitive transducer comprises an elongate contact-sensitive 
strip mounted at a surface of the housing. The housing may 
have a front face and an adjoining ?rst side, the display may 
be mounted at the front face, and the elongate contact-sensi 
tive strip may be mounted at the ?rst side adjoining the front 
face. A second contact-sensitive strip may be mounted at a 
second side of the radiotelephone housing, adjoining the front 
face and opposite the ?rst side. According to another embodi 
ment, a contact-sensitive transducer may be mounted at the 
front face of the housing. 

According to method aspects of the present invention, user 
input is provided to a radiotelephone using a contact-sensitive 
transducer that produces an output signal that characterizes 
contact of an object on a contact-sensitive surface of the 
contact-sensitive transducer. At least one of a radiotelephone 
communications transceiver and a display of the radiotele 
phone may be controlled according to the output signal of the 
contact-sensitive transducer. An image may be selectively 
displayed on the radiotelephone display according to the out 
put signal of the contact-sensitive transducer. Improved user 
interfaces for radiotelephones are thereby provided. 

The present invention now will be described more fully 
hereinafter with reference to the accompanying drawings, in 
which embodiments of the invention are shown. Those skilled 
in the art will appreciate that the invention may be embodied 
in many different forms and should not be construed as lim 
ited to the embodiments set forth herein; rather, these embodi 
ments are provided so that this disclosure will be thorough 
and complete, and will fully convey the scope of the invention 
to those skilled in the art. In the drawings, like numbers refer 
to like elements throughout. It will be understood that when a 
?rst object, e. g., a contact-sensitive transducer strip, is 
referred to as mounted “at” a surface of a second object, e.g., 
a housing or the like, the ?rst object may be mounted directly 
on the surface of the second object, on a structural element or 
frame underlying the surface of the second object which 
allows a surface of the ?rst object accessible through an 
opening in the surface of the second object, and the like. 
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FIG. 1 illustrates a radiotelephone 100 in which the appa 

ratus and methods according to an embodiment of the present 
invention may be embodied. The radiotelephone includes a 
frame, here shown as including a housing 110. The housing 
110 supports a display 120 and a plurality ofkeys 130. Those 
skilled in the art will appreciate that also included but not 
illustrated are a radiotelephone communications transceiver 
for communicating with a radiotelephone system, e. g., trans 
mitter, receiver and associated control circuits for communi 
cating with a cellular system via an antenna 140. The radio 
telephone communications transceiver and the display 120 
are controlled by a contact-sensitive transducer 150 mounted 
at a side surface of the radiotelephone housing 110, adjacent 
the display 120. It will be appreciated that the contact-sensi 
tive transducer 150 may be attached to the housing 110 in a 
variety of different ways. For example, the transducer 150 
may be attached to an outer surface of the housing 110, 
attached to a boss or similar structure attached to an outer 

surface of the housing 110, attached to a circuit board or 
similar structure mounted within the housing 110 and extend 
ing through an opening in a surface of the housing 110, or the 
like. 

Referring now to FIG. 2, the contact-sensitive transducer 
150 produces an output signal 155 that characterizes contact 
of an object, such as a user’ s ?nger 210, along an axis 15011 of 
the transducer 150. A controller 220 is responsive to the 
output signal 155 and operatively associated with the display 
120 and a radiotelephone communications transceiver 230. 
The controller 220 selectively display an image, such as one 
or more rows 240 of alphanumeric characters, on the display 
120 based on the output signal 155 produced by the contact 
sensitive transducer 150. The controller also controls the 
radiotelephone communications transceiver 230 according to 
the output signal 155. The contact-sensitive transducer 150 
may comprise a variety of different contact-sensitive devices, 
including resistive, capacitive or semiconductive strips. For 
example, the contact-sensitive transducer 150 may be imple 
mented using a semiconductive pad-type transducer of the 
type manufactured by Interlink Corp. 

FIG. 3 illustrates an embodiment of the present invention, 
in which dual contact sensitive strips 150a, 1501) are attached 
on opposite sides of a radiotelephone housing 110, adjacent 
the display 120. By providing strips on both sides of the 
radiotelephone housing 110, the radiotelephone 100 may be 
used in either a right-handed or left-handed fashion. Prefer 
ably, only one of the strips 150a, 1501) is active at any given 
time, i.e., one of the strips is inactivated to prevent inadvertent 
generation of signals to the controller caused by gripping of 
the radiotelephone. The active strip may be indicated by, for 
example, displaying an icon 125 near the edge of the display 
120 closest the active strip 150a. 

FIG. 4 illustrates an exemplary embodiment of the control 
ler 220 that includes a circuit connected to nodes R1, R2, R6, 
L1, L2, LC, of the transducers 150a, 1501). Voltages between 
the nodes R1 and RC and nodes L1 and LC are sampled under 
the control of a microcontroller 410 which controls multi 
plexers 420a, 4201) and a discharge switch 430, selectively 
applying the voltages at the nodes R1, R2, RC, L1, L2, LC, to 
capacitor C. A comparator 440, in conjunction with a counter 
450, determines the time required to charge the capacitor C to 
a threshold voltage VT after a node of one of the transducers 
150a, 1501) is connected to the capacitor C. A trio of charge 
times is sampled for a given transducer, providing a measure 
of a position of contact of an object with the transducer, as will 
be described in detail below. The counts produced by the 
counter 150, representing contact position samples, are 
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latched into a register 460, and in turn conveyed to the micro 
controller 410 for further processing. 

Those skilled in the art will appreciate that a wide variety of 
apparatus other than the illustrated embodiment of FIG. 4 
may be used with the present invention. For example, a dif 
ferent type of contact-sensitive transducer may be employed 
which utilizes a different kind of controller circuitry to pro 
cesses output signals produced by the contact-sensitive trans 
ducer. In general, it will be appreciated that a controller 220 
for processing output signals produced by a contact-sensitive 
transducer and for controlling a display 120 and a radiotele 
phone communications transceiver 230 according to the out 
put signal, as described with respect to FIG. 2, may be imple 
mentedusing special purpose hardware, software or ?rmware 
running on general-purpose or special-purpose computing 
apparatus, or combinations thereof. 

The ?owchart illustration of FIG. 5 illustrates methods and 
apparatus for determining a position of contact with a con 
tact-sensitive transducer according to an aspect of the present 
invention. It will be understood that blocks of the ?owchart 
illustration, and combinations of blocks in the ?owchart illus 
tration, can be implemented by computer program instruc 
tions which may be loaded onto a computer or other pro gram 
mable data processing apparatus to produce a machine such 
that the instructions which execute on the computer or other 
programmable data processing apparatus create means for 
implementing the functions speci?ed in the ?owchart block 
or blocks. The computer program instructions may also be 
loaded onto a computer or other programmable data process 
ing apparatus to cause a series of operational steps to be 
performed on the computer or other programmable apparatus 
to produce a computer implemented process such that the 
instructions which execute on the computer or other program 
mable apparatus provide steps for implementing the func 
tions speci?ed in the ?owchart block or blocks. Accordingly, 
blocks of the ?owchart illustration support combinations of 
means for performing the speci?ed functions and combina 
tions of steps for performing the speci?ed functions. It will 
also be understood that each block of the ?owchart illustra 
tions, and combinations of blocks in the ?owchart illustra 
tion, can be implemented by special purpose hardware which 
performs the speci?ed functions or steps, or combinations of 
special purpose hardware such as the microcontroller 410 of 
FIG. 4, microprocessors, digital signal processing (DSP) 
chips, application-speci?c integrated circuits (ASICS) or the 
like, which execute computer instructions. 

FIG. 5 illustrates exemplary detailed operations (Block 
500 et seq.) for determining a position of contact of an object 
with the left contact strip 15011 of FIG. 3. The discharge 
switch 430 is closed to discharge the capacitor C (Block 505). 
The power supply voltage Vcc is then applied to the L 1 node 
(Block 510), and the LC, node is connected to the capacitor C 
(Block 515). The discharge switch 430 is then opened to 
charge the capacitor C (Block 520), and a ?rst capacitor 
charge time T1, is measured (Block 525). The capacitor C is 
then discharged by closing the switch 430 again (Block 530). 
The power supply voltage Vcc is next applied to the L2 node 
(Block 535), and the LC node is connected to the capacitor C 
(Block 540). The discharge switch 430 is then opened (Block 
545), and a second capacitor charge time T2 is measured 
(Block 550). The capacitor C is discharged once again by 
closing the discharge switch 430 (Block 555). The power 
supply voltage Vcc is then applied to the L 1 node (Block 560), 
and the L2 node is connected to the capacitor C (Block 565). 
The discharge switch 430 is opened (Block 570), and a third 
capacitor charge time T3 is measured (Block 575). The ?rst, 
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8 
second and third capacitor charge times T1, T2, T3 are then 
used to determine a position of contact with the transducer 

520!) (Block 580). 
In particular, three equations are applicable to the measure 

ments described with respect to FIG. 5: Tl:k(RL1+RLC); T2:k 
(RL2+RLC); and T3:k(RLl+RL2), where kI—Cln(l —Vl/Vcc). 

These equations may be solved for RL 1, RL2, and RLC, and 
the position of contact P can be determined as: ##EQU1## 

Those skilled in the art will appreciate that similar opera 
tions may be performed to determine a position of contact 
with the right contact strip 15011. It will also be understood 
that by application of appropriate control signals to the mul 
tiplexers 420a, 420b, either one of the transducers 150a, 1501) 
may be disconnected from the capacitor C, effectively pre 
venting input from the disconnected transducer. 

FIG. 6A illustrates another embodiment of the present 
invention, speci?cally a circuit which may be used in con 
junction with the control circuit illustrated in FIG. 4 to control 
power transfer from a power supply, e.g., a battery supplying 
a battery voltage Vbat, to the microcontroller 410 and/or other 
circuits in a radiotelephone based on input signals from a 
contact-sensitive transducer. Additional switches 610a-610d 
may be provided in the signal paths connecting the nodes RC, 
LC, R1, L1. These switches may be used to connect the asso 
ciated nodes to the control input for the switch 620 via diodes 
D1, D2 (in the case of nodes RC, LC) and to the battery voltage 
Vbat (in the case ofnodes R1, L1) in an “off” state, as shown. 
In the off state, a power switch 620 disconnects the battery 
voltage Vbat from a regulator 630 that provides a regulated 
power supply voltage Vcc to the microcontroller 410. 
When either of the right or the left strips 150a, 1501) is 

pressed such that a voltage is produced su?icient to overcome 
the drop across the associated diode D1, D2 and the input 
activation voltage of the power switch 620, the power switch 
620 closes and applies the battery voltage Vbatto the regulator 
630. Power is thus provided to the microcontroller 410. The 
microcontroller may then latch the power switch 620 into a 
sustained “on” state by driving a third diode D3 and by apply 
ing control signals to the switches 610a-610d to connect the 
nodes RC, LC, R1, L l the appropriate multiplexers as illustrated 
in FIG. 4. The microcontroller 410 may return the power 
switch 620 to the “off” state by inverting the logic on the line 
driving the third diode D3. Because a speci?c voltage is 
needed to activate the power switch 620, accidental activation 
of the radiotelephone can be prevented. According to another 
embodiment illustrated in FIG. 6B, the circuit of FIG. 6A may 
be modi?ed such pressure on both of the strips 150a, 1501) is 
required to power up the regulator 630. When the right strip 
150!) is pressed, the battery voltage Vbat is applied from R1 
and R6 to L1. If the left strip 15011 is simultaneously pressed, 
the voltage is also applied to the control input of the power 
switch 620 through D2. Otherwise, the operation of the circuit 
of FIG. 6B is similar to that described with respect to the 
circuit of FIG. 6A. 
The conceptual illustrations of FIGS. 7A-7B and the ?ow 

chart illustrations of FIGS. 8-10 illustrate methods and appa 
ratus for determining contact with a contact-sensitive trans 
ducer to identify graphical objects on a display and for 
initiating functions associated with the identi?ed objects. It 
will be understood that blocks of the ?owchart illustrations, 
and combinations of blocks in the ?owchart illustrations, can 
be implemented by computer program instructions which 
may be loaded onto a computer or other programmable data 
processing apparatus to produce a machine such that the 
instructions which execute on the computer or other pro gram 
mable data processing apparatus create means for implement 
ing the functions speci?ed in the ?owchart block or blocks. 
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The computer program instructions may also be loaded onto 
a computer or other programmable data processing apparatus 
to cause a series of operational steps to be performed on the 
computer or other programmable apparatus to produce a 
computer implemented process such that the instructions 
which execute on the computer or other programmable appa 
ratus provide steps for implementing the functions speci?ed 
in the ?owchart block or blocks. Accordingly, blocks of the 
?owchart illustrations support combinations of means for 
performing the speci?ed functions and combinations of steps 
for performing the speci?ed functions. It will also be under 
stood that each block of the ?owchart illustrations, and com 
binations of blocks in the ?owchart illustration, can be imple 
mented by special purpose hardware which performs the 
speci?ed functions or steps, or combinations of special pur 
pose hardware such as microcontrollers, microprocessors, 
digital signal processing (DSP) chips, application-speci?c 
integrated circuits (ASICS) or the like, which execute com 
puter instructions. 

FIGS. 7A-7C illustrate operations for controlling display 
of an image on a radiotelephone display according to another 
aspect of the present invention, in particular, operations for 
“scrolling” graphical objects, here shown as rows, on a radio 
telephone display 120, and for initiating a function associated 
with a graphical object identi?ed on the display 120. At least 
one graphical object is displayed on a radiotelephone display 
120. As illustrated in FIG. 7B, a user makes a swiping or 
displacement motion in contact with a contact-sensitive strip 
150 mounted on a side of the radiotelephone 100, causing the 
display rows to “scroll” along the direction of the user’s 
movement. Those skilled in the art will appreciate that 
“scrolling” in a generic sense refers to selective display of a 
row on the display 120, and may be encompass a number of 
different graphical operations. For example, as depicted in 
FIGS. 7A-7C, a plurality of rows may be displayed on the 
display 120, and a selected one of displayed rows may be 
highlighted or otherwise identi?ed in response to the user 
input. Different rows may be sequentially displayed on the 
display 120, giving the appearance of a scrolling movement. 
In addition, actions such as scrolling by sequentially high 
lighting rows or other graphical objects or moving a cursor to 
sequentially indicate rows or other graphical objects respon 
sive to a swiping motion on the transducer 150 may also be 
employed. 
As illustrated in FIG. 7C, a function associated with an 

item identi?ed by, for example, highlighting or cursor posi 
tioning, is initiated with the user performs a predetermined 
number of momentary contacts or taps on the contact-sensi 
tive transducer 150, as illustrated in FIG. 7C. These momen 
tary contacts or taps may occur anywhere along the contact 
sensitive transducer 150. Those skilled in the art will 
appreciate that a number of variations on the above-described 
operations may be performed within the scope of the present 
invention. For example, instead of providing multi-graphical 
object display, the display 120 may be con?gured to display 
only one row at a time, sequentially displaying rows stored in 
memory to give the appearance of scrolling. 

FIG. 8 illustrates exemplary operations for detecting a 
swiping contact with a contact-sensitive transducer (Blocks 
800 et seq.). The transducer output signal is sampled (Block 
805). If the sample indicates contact of an object with the 
transducer, a starting position PM” of contact is next deter 
mined (Blocks 810-815). The transducer output signal is 
again sampled (Block 820), and if contact is still detected, an 
ending position Pend is determined (Blocks 825-830). A dis 
tance D is then determined from the starting and ending 
positions P Pend (Block 835). If the magnitude of the sta rt: 
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distance D is less than a minimum distance DMZ-n, the move 
ment is disregarded and another sample obtained (Blocks 
840-820). If the distance D is suf?ciently large, however, the 
controller determines the direction of the movement by look 
ing at the sign of the distance D (Block 845). If the distance D 
is negative, the display is scrolled in a ?rst direction (Block 
850a); if the distance D is positive, however, the display is 
scrolled in a second direction (Block 8501)). The ending posi 
tion is then used as a new starting position (Block 855). 

FIG. 9 illustrates exemplary operations (Blocks 900 et 
seq.) for detecting a momentary contact or tap on a contact 
sensitive transducer according to another aspect of the present 
invention. Generally speaking, a momentary contact or tap is 
detected by satisfaction of a series of three conditions: (1) 
absence of contact with the contact-sensitive transducer; (2) 
contact with the contact-sensitive transducer; and (3) termi 
nation of contact with the contact-sensitive transducer within 
a predetermined time period. In the exemplary operations 
shown, a timer T1 (for example, a software timer imple 
mented in the microcontroller 410 of FIG. 4) is initialized 
(Block 905). The output signal from a contact-sensitive trans 
ducer is sampled (Block 910). If the sampled output signal 
indicates that an object is in contact with the transducer, the 
output signal is repeatedly sampled until contact is not 
detected (Blocks 910-915). Once no contact is detected, the 
?rst condition for a tap is satis?ed. A second round of sam 
pling is then initiated, with the output being sampled until 
contact is again detected (Blocks 920-925). Once contact is 
again detected, the second condition for a tap is satis?ed. The 
timer T1 is then started (Block 930). As long as contact con 
tinues and the time measured by the timer T1 is less than a 
predetermined maximum time interval Tm“, the output of the 
transducer is repeatedly sampled (Blocks 935-945). If contact 
ceases before the timer T 1 exceeds the maximum time Tmax, 
the third condition for a tap has been satis?ed, and a valid 
single tap has been detected (Block 550). However, if the 
timer Tl exceeds the maximum time Tmax before contact 
ceases, the timer T 1 is reinitialized (Block 905) and the detec 
tion process begins anew. 

FIG. 10 illustrates operations (Block 1000 et seq.) for 
detecting a double tap on the contact-sensitive transducer. A 
second timer T2 is initialized (Block 110). Once a valid single 
tap is detected, the second timer T2 is started (Blocks 1015 
1020). As long as the time measured by the second time T2 
remains less than a second maximum time interval TM“, and 
no contact with the transducer is detected, the transducer is 
repeatedly sampled (Blocks 1025-1035). If the timer has yet 
to expire when contact is detected, it is next determined 
whether the contact constitutes a valid single tap (Block 
1040). If a valid single tap is detected, a valid double tap has 
occurred (Block 1045). If not, the second timer T2 is reini 
tialized (Block 1005), starting the detection process anew. 

FIG. 11 illustrates another embodiment according to the 
present invention, a radiotelephone 100' which includes a 
horizontally-arranged contact-sensitive transducer 1500, 
here shown mounted on a front fact of the radiotelephone 
housing 110, near the display 120. In a manner similar to that 
described with respect to the side-mounted transducers of 
FIG. 3, the transducer 1500 may be used to selectively display 
column-organized graphical objects on the display 120 based 
on contact of an object, e.g., a ?nger or stylus, with the 
contact-sensitive transducer 1500. For example, as illustrated 
in FIG. 11, icons 1110 may be displayed in columns on the 
display 120, and may be selectively identi?ed according to 
contact with the contact sensitive transducer 1500, using 
apparatus and operations similar to those described with 
respect to FIGS. 4-10. An icon may be identi?ed by several 
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techniques, such as by highlighting or by displaying a cursor 
1120 adjacent the identi?ed icon. A function associated With 
the identi?ed icon may be selected using apparatus and opera 
tions manner similar to those described With respect to FIGS. 
7A-7C. Those skilled in the art Will also appreciate that other 
embodiments may include side-mounted contact-sensitive 
strips such as those illustrated in FIG. 3 in combination With 
a horizontally-mounted contact-sensitive strip as illustrated 
in FIG. 11 to provide both row and column-oriented controls 
for the display 120. 

In the draWings and speci?cation, there have been dis 
closed typical embodiments of the invention and, although 
speci?c terms are employed, they are used in a generic and 
descriptive sense only and not for purposes of limitation, the 
scope of the invention being set forth in the following claims. 

What is claimed is: 
1. A device, comprising: 
a housing including a front surface, a rear surface and ?rst 

and second side surfaces adjoining respective opposite 
edges of the front surface and extending from the respec 
tive opposite edges of the front surface to respective 
opposite edges of the rear surface, the rear surface con 
?gured to be engaged by a user’s palm during use of the 
device; 

a radiotelephone communications transceiver, supported 
by the housing; 

a contact-sensitive display, supported by the housing, the 
contact sensitive display con?gured to: 
display an image at the front surface of the housing, and 
produce an output signal in response to moving contact 

of an object along a contact-sensitive surface of the 
contact-sensitive display; and 

a controller, operatively coupled to the contact-sensitive 
display and the radiotelephone communications trans 
ceiver, the controller con?gured to control at least one of 
the contact-sensitive display and the radiotelephone 
communications transceiver and to scroll displayed 
rows along an axis of the contact-sensitive display based 
upon the output signal of the contact-sensitive display, 
the controller having a ?rst mode Wherein the controller 
is responsive to contact With the contact-sensitive sur 
face and a second mode Wherein the controller is unre 
sponsive to contact With the contact-sensitive surface, 
the second mode being entered in response to an input 
from a user. 

2. The device according to claim 1, Wherein the contact 
sensitive display is con?gured to produce the output signal in 
response to the user moving a ?nger across the contact-sen 
sitive surface. 

3. The device according to claim 1, Wherein the controller 
is operative to selectively display an icon on the contact 
sensitive display. 

4. The device according to claim 3, Wherein the controller 
is operative to detect selection by the user of a display selected 
by the user. 

5. The device according to claim 4, Wherein the controller 
is operative to detect selection by the user performing a single 
tap operation at a location of the icon. 

6. The device of according to claim 4, Wherein the control 
ler is operative to detect selection by the user performing a 
double tap operation at a location of the icon. 

7. The device according to claim 1, Wherein the contact 
sensitive display is con?gured to produce the output signal in 
response to detecting a single tap operation on the contact 
sensitive surface. 
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8. The device according to claim 1, Wherein the contact 

sensitive display is con?gured to produce the output signal in 
response to detecting a double tap operation on the contact 
sensitive surface. 

9. The device according to claim 1, Wherein the contact 
sensitive display is con?gured to produce the output signal in 
response to detecting a predetermined number of multiple 
contacts on the contact-sensitive surface Within a predeter 
mined time interval. 

10. The device according to claim 1, further comprising a 
plurality of contact-sensitive buttons supported by the hous 
ing. 

11. A method comprising: 
receiving a user input indicating one of a ?rst mode and a 

second mode of operation; 
in response to receiving the user input indicating the ?rst 
mode of operation: 
providing on a contact-sensitive surface a display 

including at least one of an alphanumeric character 
and an icon; 

detecting contact on the contact-sensitive surface at a 
location corresponding to the alphanumeric character 
or the icon; 

generating an output signal in response to the detecting 
step; and 

taking an action in response to the output signal; and 
in response to receiving the user input indicating the sec 

ond mode of operation: 
detecting contact on the contact-sensitive surface; 
generating an output signal in response to the detecting 

step; and 
taking no action in response to the output signal. 

12. The method according to claim 11, Wherein detecting 
contact on the contact-sensitive surface at the location corre 
sponding to the alphanumeric character or the icon includes 
detecting a sWiping motion by a user across the contact 
sensitive surface. 

13. The method according to claim 11, Wherein detecting 
contact on the contact-sensitive surface at the location corre 
sponding to the alphanumeric character or the icon includes 
detecting a tapping motion by a user on the contact-sensitive 
surface. 

14. The method according to claim 11, Wherein taking an 
action in response to the output signal includes changing the 
display provided on the contact-sensitive surface. 

15. The method according to claim 14, Wherein changing 
the display includes scrolling rows of displayed alphanu 
meric characters in a direction indicated by moving contact 
on the contact-sensitive surface. 

16. The method according to claim 14, Wherein changing 
the display includes sequentially highlighting rows of dis 
played alphanumeric characters in response to a sWiping 
motion on the contact-sensitive surface. 

17. The method according to claim 11, Wherein taking an 
action in response to the output signal includes generating a 
command to a telecommunications transceiver. 

18. A device, comprising: 
housing means; 
display means, supported by the housing means, for dis 

playing an image at a front surface of the housing means; 
contact-sensitive means, supported by the housing means, 

for producing an output signal in response to moving 
contact of an object along the contact-sensitive means; 

control means for, responsive to the output signal, for 
scrolling displayed rows along an axis of the display 
means based on the output signal of the contact- sensitive 
means; and 
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means for receiving input from a user and for placing the 
control means in a ?rst mode Wherein the control means 
is responsive to contact With the contact-sensitive means 
and a second mode Wherein the control means is unre 
sponsive to contact With the contact- sensitive means, the 
second mode being entered in response to the input from 
the user. 

19. The device according to claim 18, Wherein the contact 
sensitive means is embedded Within the display means. 

20. The device according to claim 19, Wherein the housing 
means includes means for engaging With a user’ s palm during 
use of the device. 

14 
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