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(57) ABSTRACT 

Aportable communication device (100) that has a process 
ing section (208) to control operation of the portable com 
munication device (100) in response to an input signal 
(TSiINPUT) and a user interface having a touch sensitive 
input device (128) for generating the input signal (TSi 
INPUT), also has a sensor (134). The sensor (134) disables 
the touch sensitive input device (128) from generating the 
input signal (TSiINPUT) When the portable communica 
tion device (100) is positioned in close proximity to a user 
and, thereby, preventing inadvertent actuations While the 
user holds the portable communication device (100) against 
his or her head to facilitate communication. 

20 Claims, 4 Drawing Sheets 
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SENSOR CONTROLLED USER INTERFACE 
FOR PORTABLE COMMUNICATION 

DEVICE 

FIELD OF THE INVENTION 

The present invention relates generally to portable com 
munication devices and more particularly to using a sensor 
to control a user interface of a portable communication 
device. 

BACKGROUND OF THE INVENTION 

The manufacture and sale of portable communication 
devices, such as portable radiotelephones, has become a 
competitive business. To succeed, portable communication 
device providers must continually Work to not only meet, but 
exceed, consumer demands. In doing so, portable commu 
nication device providers have improved the user interface 
of the portable communication device. One Way of improv 
ing the user interface is by adding a touch sensitive input 
device, such as a touch screen or touch pad, to the user 
interface. Actuation of the touch sensitive input device 
alloWs a user to control operation of a portable communi 
cation device via ?nger tip touching or handWriting. One 
type of portable communication device that is knoWn to 
incorporate a touch sensitive input device is a “smartphone.” 
The smartphone is a single portable device in Which radio 
telephone functionality and personal computer (PC) or per 
sonal digital assistant (PDA) functionality are integrated. An 
example of a smartphone is shoWn and described in US. Pat. 
No. 5,715,524 to J ambhekar et al., entitled “Radio Commu 
nication Device With Movable Housing Element Control” 
issued on Feb. 3, 1998 and assigned to Motorola, Inc., the 
assignee of the present application. 

Incorporating a touch sensitive input device into a user 
interface is problematic. Conventional user interfaces of 
portable radiotelephones, Which include a speaker, a display, 
a keypad and a microphone, are arranged Wholly on one side 
of the portable radiotelephone. It is desired to put the touch 
sensitive input device on the same side of the portable 
radiotelephone as the display because at least some actua 
tions to the touch sensitive input device are replicated or 
tracked on the display. HoWever, When the touch sensitive 
input device is carried on the same side of the portable 
radiotelephone as the speaker and microphone, the touch 
sensitive input device becomes susceptible to inadvertent 
actuations by a user’s head While the user is listening at the 
speaker and/or speaking into the microphone. 

Therefore, What is needed is a neW Way to control the user 
interface of a portable communication device such that, for 
example, a touch sensitive input device employed in the user 
interface is not inadvertently actuated While the portable 
communication device is positioned against the user’s head. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a perspective vieW of a portable communication 
device employing a sensor controlled user interface; 

FIG. 2 is a circuit block diagram of electrical circuitry of 
the portable communication device of FIG. 1; 

FIG. 3 is an electrical circuit schematic of an infrared (IR) 
transmitter employed by the sensor controlled user interface; 
and 

FIG. 4 is an electrical circuit schematic of an IR receiver 
circuit employed by the sensor controlled user interface. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

A portable communication device that has a processing 
section to control operation of the portable communication 
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2 
device in response to an input signal and a user interface 
having a touch sensitive input device for generating the 
input signal, also has a sensor. The sensor disables the touch 
sensitive input device from generating the input signal When 
the portable communication device is positioned in close 
proximity to a user. By using this arrangement, inadvertent 
actuations are prevented While the user holds the portable 
communication device against his or her head to facilitate 
communication. 

FIG. 1 illustrates one type of portable communication 
device—a smartphone 100. The smartphone 100 is de?ned 
by a housing 102 preferably molded from plastic or other 
suitable material to have top and bottom ends 104 and 105, 
right and left sides 106 and 107 and front and rear sides 108 
and 109 that are integrally joined in a substantially rectan 
gular solid con?guration. A thickness of the housing 102, 
Which is generally de?ned by a Width of the ends 104 and 
105 and the sides 108 and 109, and a Width of the housing 
102, Which is generally de?ned by the length of the ends 104 
and 105 and the sides 108 and 109, are siZed to alloW a user 
to hold the smartphone 100 in a single hand. In the illustrated 
embodiment, the Width and thickness of the housing 102 are 
approximately 60 mm and approximately 25 mm, respec 
tively. A length of the housing 102, Which is generally 
de?ned by the length of the sides 106—109, is siZed to ensure 
that user interface components—a speaker beZel 110 behind 
Which a speaker 202 (see FIG. 2) is positioned and a 
microphone aperture 112 behind Which a microphone 204 
(see FIG. 2) is positioned—can be located on the front side 
108 and be suf?ciently spaced to ensure that, When the 
smartphone 100 is held to a user’s head such that the speaker 
beZel 110 is positioned at the user’s ear, the microphone 
aperture 112 can be positioned in close proximity to the 
user’s mouth. In the illustrated embodiment, the length of 
the housing 102 is approximately 150 mm. The smartphone 
100 further includes additional user interface 
components—a display 114 and a plurality of keys extend 
ing through a plurality of corresponding openings formed in 
the front side 108 to form a keypad 116. The display 114 and 
the keypad 116 are located at the front side 108 betWeen the 
speaker beZel 110 and the microphone aperture 112. The 
keypad 116 is a conventional radiotelephone keypad With 
0—9, *, #, poWer, function, send, end and menu navigation 
keys. The smartphone 100 also includes an antenna 124 
located at the top end 104 and a removable battery pack 126 
attached to the rear side 109. 

The smartphone 100 has a touch sensitive input device in 
the form of a touch screen 128 integrated into the display 
114. The touch screen 128, Which is actuated by touches to 
its external surface, occupies a ?rst layer of the display 114 
that overlies, and coextends With, a second layer of the 
display 114, Which is occupied by a liquid crystal display 
(LCD) 130. The display 114 is positioned in the housing 102 
so that the external surface of the touch screen 128 resides 
in a large substantially rectangular opening 132 formed in 
the front side 108 betWeen the speaker beZel 110 and the 
keypad 116. The touch screen 128 is fabricated using a 
knoWn technique and from plastic ?lm, glass or other 
suitable transparent material that Would not hinder vieWing 
of the LCD 130. The touch screen 128 and the LCD 130 ?ll 
the opening 132 such that the dimensions of the opening 132 
approximate a maximum user actuatable area of the touch 
screen 128 and a maximum vieWing area of the LCD 130. 
In the illustrated embodiment, the opening 132 is 2344.75 
mmA2 (56.5 mm><41.5 mm) or just slightly larger than 
tWenty-?ve percent of the area of the front side 108 (150 
mm><60 mm=9000 mmA2). The area of the opening 132 is 
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preferably not less than tWenty-?ve percent of the area of the 
front side 108 so as to better facilitate PC or PDA functions, 
as Will be discussed further beloW. Unfortunately, the large 
user actuatable area makes the touch screen 128 extremely 
susceptible to inadvertent actuations by a user’s face When 
the user is participating in a telephone call (i.e., listening at 
the speaker beZel 110 While speaking into the microphone 
aperture 112). 

Although the touch sensitive input device is shoWn and 
described herein as a touch screen that overlies, and coex 
tends With, a display, it Will be recogniZed that the touch 
sensitive input device could alternately be a touch screen 
that overlies only a portion of the display or be a touch 
screen or a touch pad positioned separate and apart from the 
display but still in a location Where it is susceptible to 
inadvertent actuations by a user’s face or head. 

To prevent inadvertent actuations by a user’s face, the 
smartphone 100 has a sensor 134 that triggers When brought 
into close proximity to the user and, While triggered, dis 
ables the touch sensitive input device. The sensor 134 is best 
positioned on the smartphone 100 in a location that is 
guaranteed to be obstructed by the user’s head When the user 
is participating in a telephone call and to not be obstructed 
When the user is inputting information via the touch screen 
128 or the keypad 116. In the illustrated embodiment, the 
sensor is positioned in the speaker beZel 110 on the front side 
108 of the housing 102. During a telephone call, a user’s ear 
is typically pressed against the speaker beZel 110 to achieve 
an acoustical seal that maximiZes hearing of the audible 
speech output by the speaker 202 of FIG. 2. This is particu 
larly the case When the user is located in a noisy environ 
ment While participating in a telephone call. 

The sensor 134 is an infrared (IR) proximity detector 218 
(see FIG. 2). The IR proximity detector 218 has an IR 
transmitting element (see, for example, IR emitter 316 of 
FIG. 3) and an IR receiving element (see, for example, 
photodiode 408 of FIG. 4) that are mounted side by side in 
the housing 102 behind a lens 136 of the IR proximity 
detector 218. The lens 136 has an outer surface that is ?ush 
With the front side 108 of the housing 102 at the speaker 
beZel 110. The IR transmitting element is positioned to 
direct an IR light transmission beam upWard through the 
lens 136 and aWay from the front side 108 of the housing 
102. The IR receiving element is positioned to receive 
re?ections of the IR transmission beam that travel toWards 
the front side of the housing 102 and through the lens 136. 
An isolating Wall (not shoWn) extends beneath the lens 136 
and betWeen the IR transmitting and receiving elements. The 
Wall prevents the IR receiving element from directly receiv 
ing IR light transmitted by the IR transmitting element. The 
lens 136 is a visible light blocking ?lter that attenuates 
ambient light (e.g., sunlight, incandescent light, and ?uo 
rescent light) Which can be received by the IR receiving 
element and falsely interpreted by the sensor 134 as IR light 
from the IR transmission beam. In the illustrated 
embodiment, the IR transmitting element is set to a narroW 
IR transmission angle and a very loW average poWer level to 
localiZe the IR transmission beam to a sensing region that 
extends perpendicularly aWay from the outer surface of the 
lens 136 to a plane that is approximately 5 cm above the lens 
136. The IR receiving element is set to have a Wide receiving 
angle for maximum ?eld of vieW reception. The sensor 134 
triggers When an object such as the user’s head is brought 
Within the sensing region and re?ects the IR transmission 
beam back to the IR receiving element. Even When there is 
no separation betWeen the outer surface of the lens 136 and 
the user’s head, the IR transmission beam is internally 
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4 
re?ected back to the IR receiving element. This internal 
re?ection can be accomplished in tWo Ways: (1) through the 
lens 136 by relying on its thickness to direct re?ected IR 
Waves into the receiving element, in Which case the isolating 
Wall can be extended to contact the lens 136; or (2) through 
a gap betWeen the isolating Wall and the lens 136, thus 
eliminating the need for the lens 136 to be thick. The sensor 
134 untriggers When the object is removed from the sensing 
region. 
The smartphone 100 has electrical circuitry 200, as shoWn 

in FIG. 2, mounted on one or more circuit boards (not 
shoWn) positioned in the housing 102 of FIG. 1. The 
electrical circuitry 200 includes the antenna 124; a radio 
frequency (RF) transceiver section 206; a processing section 
208; a user interface section 210 including the speaker 202, 
the microphone 204, a keypad circuit 212, the display 114 
made up of the touch screen 128, a touch screen driver 
circuit 214, the LCD 130 and a LCD driver circuit 216; the 
sensor 134 including the IR proximity detector 218 made up 
of an IR transmitter 220 and an IR receiver 222; and the 
battery pack 126 including a battery cell 223. The speaker 
202, the microphone 204, the RF transceiver section 206, the 
keypad circuit 212, the display 114 and the sensor 134 are 
shoWn directly coupled to the processing section 208. 
Although the battery cell 223 of the battery pack 126 is 
shoWn to be unconnected in FIG. 2, it Will be understood that 
the battery cell 223 provides the poWer necessary for opera 
tion of the electrical circuitry 200 until the battery cell 223 
becomes depleted or the battery pack 126 is detached from 
the rear side 109 of the housing 102. 
The processing section 208 controls the smartphone 100 

to perform both PC or PDA functions, such as composing a 
note, and radiotelephone functions, such as making Wireless 
telephone calls or sending and receiving short messages or 
pages. To carry out these functions, the processing section 
208 comprises one or more interconnected processing 
devices, such as digital signal processors and microproces 
sors; and memory devices accessible by the processing 
devices, such as ?ash memory, read-only memory and 
random-access memory. PC or PDA functions are generally 
carried out by the display 114 and the processing section 
208. The processing section 208 signals the LCD driver 
circuit 216 via connection 226 to drive the LCD 130 to 
display visual information in a form, such as an array of 
graphical buttons or a blank tablet, that invites user input, 
preferably in the form of touches by the user’s ?nger or by 
a stylus manipulated by a user. The touch screen driver 
circuit 214 provides a signal TSiINPUT to the processing 
section 208 via connection 229 in response to touches to the 
surface of the touch screen 128, preferably by the user’s 
?nger or by a stylus manipulated by a user. The processing 
section 208, responsive to the signals from the touch screen 
driver circuit 214, may further signal the LCD driver circuit 
216 via connection 226 to drive the LCD 130 to graphically 
replicate or track the user’s touches to the surface of the 
touch screen 128, such as by highlighting buttons or dis 
playing handWriting. 

Radiotelephone functions generally require that the 
smartphone 100 establish and maintain Wireless communi 
cation With a remote device, such as a cellular base station. 
RF signals sent by the remote device are received at the RF 
transceiver section 206 via the antenna 124. The RF trans 
ceiver section 206, under the control of the processing 
section 208, transforms the RF signals into receive signals 
through doWnconversion and demodulation. The receive 
signals are coupled to the processing section via connection 
224 Where they are decoded and processed for output to the 
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user. The processing section 208 drives the speaker 202 via 
connection 225 to produce audible speech derived from 
speech information recovered from the receive signals. The 
processing section 208 signals the LCD driver circuit 216 
via connection 226 to drive the LCD 130 to display visual 
information derived from control information recovered 
from the receive signals. 
RF signals sent from the smartphone 100 to the remote 

device are generated as folloWs. The keypad circuit 212 
provides signals to the processing section 208 via connec 
tion 227 in response to actuation of the keypad 116 of FIG. 
1. The microphone 204 provides transduced audible speech 
signals to the processing section 208 via connection 228. 
The touch screen driver circuit 214 provides the signal 
TSiINPUT to the processing section 208 via connection 
229 in response to actuation of the touch screen 128. The 
processing section 208 processes and codes the signals 
received via connections 227—229 into transmit signals. The 
transmit signals are coupled to the RF transceiver section 
206 via connection 224. The RF transceiver section 206, 
under the control of the processing section 208, transforms 
the transmit signals into RF signals through modulation and 
ampli?cation, and couples the RF signals to the antenna 124 
for emission. 

Prior to establishing communication With the remote 
device, the processing section 208 enables the sensor 134. 
The processing section 208 sends a signal PROXi 
ENABLE to the IR transmitter 220 of the IR proximity 
detector 218 via connection 230. The IR transmitter 220, in 
response to receiving the signal PROXiENABLE, begins 
emitting the IR transmission beam in the manner discussed 
above. The IR receiver 222 sits idle Waiting for the IR 
transmission beam to be re?ected. Upon receiving the 
re?ected IR transmission beam, the IR receiver 222 sends a 
signal TSiDISABLE to the touch screen driver circuit 214 
via connection 231. The touch screen driver circuit 214, in 
response to receiving the signal TSiDISABLE, disables 
communication of the signal TSiINPUT on connection 
229. Communication of the signal TSiINPUT remains 
disabled until the IR receiver 222 stops receiving the 
re?ected IR transmission beam. Once stopped, the IR 
receiver 222 stops sending the signal TSiDISABLE on 
connection 231 Which, in turn, causes the touch screen 
driver circuit 214 to enable communication of the signal 
TSiINPUT on connection 229. 

The relatively large siZe of the display 114 and the 
multi-functional processing requirements of the processing 
section 208 make the smartphone 100 susceptible to high 
current drain. As such, the smartphone 100 must be sensitive 
to battery poWer conservation. The IR proximity detector 
218 is speci?cally designed to minimiZe poWer consump 
tion. 

The IR transmitter 220, Which is shoWn in more detail in 
FIG. 3, is made up of an oscillator section 300, a pulse 
shaping section 302 and a transmit section 304. The oscil 
lator section 300 includes an operational ampli?er 308, 
resistors R1, R2, R3 and R4, a capacitor C1 and a voltage 
supply V1 interconnected as shoWn in FIG. 3. A supply port 
310 of the operational ampli?er 308 is connected to con 
nection 230 to receive the signal PROXiENABLE, Which 
in the illustrated embodiment has a voltage level equal to the 
supply voltage required for the operational ampli?er 308 to 
operate. The resistors R1, R2, R3 and R4, the capacitor C1 
and the voltage supply V1 are valued so as to set the 
operational ampli?er 308, When operating, to oscillate at a 
loW frequency, such as 25 HZ, and generate a square Wave 
signal 311 characteriZed by a 50% duty cycle. Suitable 
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6 
values for the resistors R1, R2, R3 and R4, the capacitor C1 
and the voltage supply V1 are 4.7 kQ, 4.7 kQ, 100 kQ, 20 
k9, 1 MF and 3.3 V, respectively. 

The pulse shaping section 302 includes a capacitor C2 and 
a resistor R5 interconnected as shoWn in FIG. 3 to form a 
differentiator. The capacitor C2 and the resistor R5 are 
valued to transform the continuous square Wave signal 
output by the oscillator section 300 into a pulsed signal 312. 
The pulsed signal 312 is characterized by narroW pulses and 
a long separation periods betWeen consecutive pulses. The 
duration of each pulse should be suf?ciently small to mini 
miZe transmit current. The separation periods betWeen con 
secutive pulses should be long enough to minimiZe the 
average transmit current but not too long in order to guar 
antee reception of the re?ected IR transmission beam 
regardless of the speed a user can move the smartphone 100 
into close proximity to his or her head. Suitable values for 
the pulsed signal 312 are a 10 us pulse duration and a 40 ms 
separation period betWeen consecutive pulses, de?ning a 
very loW 0.025% duty cycle. The pulse duration could be as 
small as 50 ns Which is limited by the bandWidth of 
commercially available transmitting diodes. The separation 
period could be as long as 0.5 secs. Which is still fast enough 
to guarantee proper proximity detection as compared to the 
speed a user moves the smartphone 100 into close proximity 
to his or her head. Suitable values for the resistor R5 and the 
capacitor C2 are 1 k9 and 0.01 pF, respectively. 
The transmit section 304 includes a bipolar junction 

transistor (BJ T) 312, a p-channel ?eld effect transistor (FET) 
314, resistors R6, R7 and R8, capacitors C3 and C4, voltage 
supplies V2 and V3 and a light emitting diode (LED) IR 
emitter 316 interconnected as shoWn in FIG. 3. The arrange 
ment of the BJT 313, the resistor R6 and the voltage supply 
V2 ampli?es the magnitude of the narroW pulse output by 
the pulse shaping section 302. The pulse is ampli?ed in 
magnitude to increase transmission poWer Without increas 
ing transmission duration. The ampli?ed narroW pulse is fed 
to the gate of the FET 314. The FET 314 turns on at the 
positive slope of the narroW pulse and turns off at the 
negative slope of the narroW pulse. When on, the FET 314 
drives the IR emitter 316 With high peak poWer. The 
capacitors C3 and C4 are poWer supply ?ltering capacitors 
to provide surge peak current. The resistors R7 and R8 are 
current limiting resistors to limit the current to the IR emitter 
316. When driven, the IR emitter 316 transmits an IR light 
pulse for each narroW pulse output by the pulse shaping 
section 302, thereby, collectively forming an IR transmis 
sion beam of IR light pulses. The IR emitter 316 of the IR 
transmitter 220 is a comparatively high poWer consuming 
device With a peak current drain of approximately 450 mA 
When transmitting. By driving the IR emitter 316 With the 
pulsed signal 312 rather than With the continuous square 
Wave signal 311, the IR transmitter 220 Will transmit less 
often and for a shorter duration thereby minimiZing poWer 
consumption. Suitable values for the resistors R6, R7 and 
R8, the capacitors C3 and C4 and the voltage supplies V2 
and V3 are 4.7 kQ, 3.3 Q2, 3.3 Q, 4.7 pF, 27 pF, 3.3 V and 
3.3 V, respectively. 
The IR receiver 222, Which is shoWn in more detail in 

FIG. 4, is made up of a receive section 400, an ampli?er 
section 402, a ?lter section 404 and an ampli?er and hold 
section 406. To minimiZe poWer consumption, the IR 
receiver 222 has been designed to draW only a small amount 
of current, such as 900 MA, When activated. The receive 
section 400 includes a photodiode 408, a resistor R9, capaci 
tors C5 and C6 and a voltage supply V4 interconnected as 
shoWn in FIG. 4. The photodiode 408 is fed at its cathode 
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With a very clean, loW noise voltage supply derived from the 
voltage supply V4, Which is ?ltered by the arrangement of 
the capacitors C5 and C6 and the resistor R9. The photo 
diode 408 operating in the photoconductive mode is con 
nected in the reverse bias direction shoWn in FIG. 4. When 
an IR light pulse from the re?ected IR transmission beam is 
incident on the photodiode 408, a reverse photodiode current 
of approximately 0.8 pA to 1.6 pA ?oWs from the anode of 
the photodiode 408 for the duration of the IR light pulse, 
thereby, activating the IR receiver 222 and creating a pulsed 
receive signal similar to the pulsed signal 312 of FIG. 3. 
Because noise at the anode of the photodiode 408 can cause 
undesired photodiode current, the anode trace of the photo 
diode 408 has a short physical length of about 4 mm. 
Suitable values for the resistor R9, the capacitors C5 and C6 
and the voltage supply V4 are 1000 Q, 10 pF, 2.2 MF and 3.3 
V, respectively. 

The ampli?er section 402 includes resistors R10, R11, 
R12, R13 and R14, capacitors C7 and C8, a voltage supply 
V6 and an n-channel FET 410 interconnected as shoWn in 
FIG. 4. When the IR receiver 222 is activated, the ampli?er 
section 402 operates as a transimpedance ampli?er that 
ampli?es the reverse photodiode current comprising the 
pulsed receive signal. Suitable values for the resistors R10, 
R11, R12, R13 and R14, the capacitors C7 and C8 and the 
voltage supply V6 are 200 kQ, 1 M9, 1 M9, 4.7 kQ, 2 k9, 
0.1 pF, 0.1 MF and 3.3 V, respectively. 

The ?lter section 404 includes capacitors C9 and C10 and 
a resistor R15 interconnected as shoWn in FIG. 4. The ?lter 
section 404 is a second order high pass ?lter that ?lters out 
the loW frequency contents of background interferences 
from ambient light. This is accomplished by setting the 
cutoff frequency of the high pass ?lter high enough to 
minimize loW frequency interference. The cutoff frequency 
is selected according to the narroWest pulse duration that an 
IR transmitting element is capable of transmitting. In the 
illustrated embodiment, the frequency cutoff of the high pass 
?lter is set at 2 kHZ. Suitable values for the capacitors C9 
and C10 and the resistor R15 are 0.01 MF, 4700 pF and 10 
k9, respectively. 

The ampli?er and hold section 406 includes resistors R16, 
R17, R18, R19 and R20, capacitor C1, voltage supplies V7, 
V8 and V9, BJTs 412 and 414 and diode 416 interconnected 
as shoWn in FIG. 4. The arrangement of the resistors R16, 
R17, R18, the voltage supplies V7 and V8 and the BJT 412 
amplify the ?ltered pulsed received signal to logic levels. 
The voltage supply V9, the BJT 414, the resistor R19 
operate as a voltage folloWer circuit used to buffer the latch 
circuit formed of the capacitor C11 and the resistor R20. The 
diode 416 is a peak detector and blocks reverse current from 
the capacitor C11. The latch circuit formed of the capacitor 
C11 and the resistor R20 latches the signal TSiDISABLE 
With a suitable time constant, such as 200 ms. The signal 
TSiDISABLE is output on connection 231 for the suitable 
time constant. Suitable values for the resistors R16, R17, 
R18, R19 and R20, capacitor C11 and voltage supplies V7, 
V8 and V9 are 100 kQ, 100 kQ, 10 k9, 47 k9, 3.9 M9, 0.1 
pF, 3.3 V, 3.3 V and 3.3 V, respectively. 

Thus, it can be seen that a sensor controlled user interface 
eases and improves operation of a portable communication 
device. While particular embodiments have been shoWn and 
described, it Will be recogniZed that modi?cations may be 
made. For example, the housing 102 could also employ a 
movable housing portion (e.g., a ?ap, a keypad cover, a 
sliding earpiece) or alternately have a foldable clamshell 
type orientation Where the speaker beZel 110, the display 
114, the keypad 116, the microphone aperture 112 and the 
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8 
sensor 134 are positioned on a front side that extends across 
tWo rotatably-joined housing halves. Although the smart 
phone 100 is shoWn to employ the keypad 116, one skilled 
in the art Will recogniZe that the touch screen 128 and the 
LCD 130 could be con?gured by the processing section 208 
to perform the function of the keypad 116 thereby permitting 
removal of the keypad 116 and keypad circuit 212 from the 
smartphone 100. Although shoWn and described herein as 
the IR proximity detector 218, the sensor 134 could alter 
nately employ capacitive, inductive, ultrasonic, RF or other 
sensing techniques to control the user interface. Devices 
other than the smartphone 100 could also bene?t from using 
the sensor controlled user interface. Such devices include 
but are not limited to cellular telephones, satellite 
telephones, PDAs, cordless telephones, tWo Way radios, 
pagers and the like. It is therefore intended in the appended 
claims to cover all such changes and modi?cations Which 
fall Within the true spirit and scope of the invention. 
What is claimed is: 
1. A portable communication device comprising: 
a processing section to control operation of the portable 

communication device in response to an input signal; 
a user interface comprising a touch sensitive input device 

coupled to the processing section, the touch sensitive 
input device actuatable to generate the input signal; and 

a sensor coupled to the user interface, the sensor to disable 
communication of the input signal to the processing 
section When the portable communication device is 
positioned in close proximity to a user, thereby, pre 
venting inadvertent actuation of the touch sensitive 
input device. 

2. Aportable communication device according to claim 1 
further comprising a housing having a ?rst side, the ?rst 

side having an opening, the opening having an area no 
less than approximately tWenty-?ve percent of an area 
of the ?rst side; and 

Wherein the user interface further comprises a display and 
a keypad, the display is positioned in the opening, and 
the keypad is formed in the ?rst side. 

3. Aportable communication device according to claim 2 
Wherein the touch sensitive input device comprises a touch 
screen integrated into the display. 

4. Aportable communication device according to claim 2 
Wherein the sensor is positioned on the ?rst side. 

5. Aportable communication device according to claim 4 
Wherein the sensor is an infrared (IR) proximity detector, the 
IR proximity detector comprising an IR transmitting 
element, an IR receiving element and a visible light blocking 
IR lens beneath Which the IR transmitting and receiving 
elements are positioned, the visible light blocking IR lens ?t 
to the ?rst side. 

6. Aportable communication device according to claim 1 
Wherein 

the sensor is an infrared (IR) proximity detector compris 
ing an IR transmitter and an IR receiver, the IR trans 
mitter coupled to the processing section, the IR trans 
mitter to transmit an IR transmission beam While 
receiving an enable signal from the processing section, 
the IR receiver to output a disable signal While receiv 
ing re?ections of the IR transmission beam, and 

the user interface further comprises a driver circuit for the 
touch sensitive input device, the driver circuit coupled 
to the IR receiver, the touch sensitive input device and 
the processing section, the driver circuit to communi 
cate the input signal to the processing section in 
response to actuations of the touch sensitive input 
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device, the driver circuit to halt communication of the 
input signal While the disable signal is received. 

7. Aportable communication device according to claim 6 

further comprising a housing having a ?rst side, ?rst and 
second ends, a speaker bezel formed in the ?rst side 
proximate to the ?rst end and a microphone aperture 
formed in the ?rst side proximate to the second end; 
and 

Wherein 
the IR proximity detector comprises a visible light 

blocking IR lens ?t to the ?rst side, 
the IR transmitter comprises an IR transmitting element 

positioned behind the visible light blocking IR lens, 
and 

the IR receiver comprises an IR receiving element 
positioned behind the visible light blocking IR lens. 

8. Aportable communication device according to claim 7 
Wherein 

the visible light blocking IR lens is further positioned in 
the speaker beZel, 

the ?rst side has an opening located betWeen the speaker 
beZel and the microphone aperture, the opening having 
an area no less than approximately tWenty-?ve percent 
of an area of the ?rst side, 

the user interface further comprises a display positioned 
in the opening, and 

the touch sensitive input device is a touch screen inte 
grated into the display. 

9. Aportable communication device according to claim 7 
Wherein 

the IR transmitting element is set to a narroW IR trans 

mission angle, and 

the IR receiving element is set to have a Wide receiving 
angle. 

10. A portable communication device according to claim 
1 Wherein the sensor is an infrared (IR) proximity detector 
comprising an IR transmitter and an IR receiver, the IR 
transmitter to transmit an IR transmission beam comprised 
of IR pulses. 

11. Aportable communication device according to claim 
10 Wherein the IR transmitter comprises an oscillator section 
to generate a continuous Wave signal at a ?rst duty cycle and 
a pulse shaping section to transform the continuous Wave 
signal into a pulsed signal at a second duty cycle, the second 
duty cycle less than the ?rst duty cycle. 

12. A portable communication device according to claim 
11 Wherein the pulsed signal comprises pulses and a sepa 
ration period betWeen consecutive pulses, each of the pulses 
having a ?rst duration, the separation period no greater than 
0.5 secs., the ?rst duration no less than 50 ns. 

13. A portable communication device according to claim 
11 Wherein the IR transmitter further comprises a transmit 
section, the transmit section to amplify a magnitude of 
pulses of the pulsed signal. 

14. A portable communication device according to claim 
10 Wherein the IR receiver further comprises a high pass 
?lter. 

15. A portable communication device according to claim 
1 Wherein the portable communication device is a smart 
phone. 
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16. A smartphone comprising: 
a housing having a ?rst side and ?rst and second ends; 

a speaker beZel formed in the ?rst side proximate to the 
?rst end; 

a microphone aperture formed in the ?rst side proximate 
to the second end; 

a substantially rectangular opening formed in the ?rst side 
betWeen the speaker beZel and the microphone 
aperture, the substantially rectangular opening having 
an area no less than approximately tWenty-?ve percent 
of an area of the ?rst side; 

a display positioned in the substantially rectangular 
opening, the display having ?rst and second layers, the 
?rst layer comprising a touch screen, the second layer 
comprising a liquid crystal display (LCD), the ?rst 
layer being substantially transparent to facilitate vieW 
ing of the LCD; 

a radio frequency (RF) transceiver section positioned in 
the housing; 

a processing section positioned in the housing and 
coupled to the RF transceiver section, the processing 
section, in response to an input signal, to control the 
smartphone to perform one of a radiotelephone func 
tion and a personal computer or personal digital assis 
tant function; 

a touch screen driver circuit positioned in the housing and 
coupled to the processing section, the touch screen 
driver circuit to communicate the input signal to the 
processing section in response to an actuation of the 
touch screen; and 

a sensor positioned on the ?rst side, the sensor coupled to 
the processing section and the touch screen driver 
circuit, the sensor to disable the touch screen driver 
circuit from communicating the input signal to the 
processing section When the smartphone is positioned 
in close proximity to a user. 

17. A smartphone according to claim 16 Wherein the 
sensor is an infrared (IR) proximity detector comprising an 
IR transmitter coupled to the processing section and an IR 
receiver coupled to the touch screen driver circuit, the IR 
transmitter to transmit an IR transmission beam comprised 
of IR pulses. 

18. A smartphone according to claim 17 Wherein 
the IR proximity detector comprises a visible light block 

ing IR lens ?t to the ?rst side, 
the IR transmitter comprises an IR transmitting element 

positioned in the housing behind the visible light block 
ing IR lens, and 

the IR receiver comprises an IR receiving element posi 
tioned in the housing behind the visible light blocking 
IR lens. 

19. A smartphone according to claim 17 Wherein the IR 
transmitter comprises an oscillator section to generate a 
continuous Wave signal at a ?rst duty cycle and a pulse 
shaping section to transform the continuous Wave signal into 
a pulsed signal at a second duty cycle, the second duty cycle 
less than the ?rst duty cycle. 

20. A smartphone according to claim 19 Wherein the 
pulsed signal comprises pulses and a separation period 
betWeen consecutive pulses, each of the pulses having a ?rst 
duration, the separation period no greater than 0.5 secs., the 
?rst duration no less than 50 ns. 


