1 DUAL- FUNCTI ON LI GHT GUI DE FOR LCD BACKLI GHT The invention descri bed
herein relates to a nechanismfor controlling visualization of information
rendered on the display device of a portable conputing device. In
particular, 5 the invention described herein relates to a nethod and
apparatus for controlling the backlight intensity of a liquid crystal
display (LCD), based on the intensity of anbient |ight detected at the
portabl e conputi ng device. The conventional portable conmputing device, such
as a personal data assistant (PDA) or 10 wireless tel ephone, has a liquid
crystal display (LCD kﬁ%ﬁ ' Y, r . Typically,
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15  backlight tends to be excessively bright at dim ambient light levels, and insufficiently

bright at very bright ambient light levels. In both of these situations, the clarity of the
information displayed on the LCD is comprised. Accordingly, attempts have been made
to make the information displayed on a LCD more readily viewable over a wider range of
ambient light levels.

20
For instance, Keiji (Patent Abstracts of Japan, Pub. No. 11-260572) describes a lighting
system that changes the illumination level of the LCD, based on the intensity of ambient
light detected. In one embodiment, the lighting system comprises a liquid crystal display
having a Light Emitting Diode (LED) backlight and a light guide; a light sensor disposed

25' at an end face of the light guide; and control means for varying the intensity of light
emitted by backlight. The light sensor measures the luminous energy at two or more
wavelengths. The control means determines the energy of light measured by the light
sensor, while momentarily setting the radiant output energy of the backlight to zero. The
control means then sets the radiant output energy of the backlight based on the energy of

30  light so measured.

Since the light sensor is disposed within the LCD, the light sensor is not prone to

erroneous intensity measurements resulting from dirt contaminating the optical surface of




Since the light sensor is disposed within the LCD, the light sensor is not
prone to erroneous intensity nmeasurenents resulting fromdirt

contam nating the optical surface of 2 the sensor. However, incorporating
the Iight sensor into the LCD increases the manufacturing cost of the LCD.
Therefore, there remains a need for an inproved nechanismfor rendering
the information displayed on a LCD nore readily viewable over a w de range
of anmbient light levels. 5 SUMVARY By way of overview, there is described
herein an illum nation control nechanismfor the display device of a
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anbient light intensity. According to another aspect of the invention,
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not i fi catlbonthe housing, and a light conduit terminating at the external surface for conveying light
| between the event notification lamp and the external surface. The display device is
supported by the housing and includes illumination means for improved visualization of
information rendered on the display device. The light controller is coupled to the event
notifier and the illumination means. The light controller is configured to determine the
20 intensity of ambient light external to the housing via the light conduit, and to adjust the
intensity of light emitted by the illumination means in accordance with the determined

ambient light intensity.

According to another aspect of the invention, there is provided a method of controlling
25  visualization of information rendered on the display device of a portable computing
device. The portable computing device includes a housing, and an event notifier and a
display device disposed within the housing. The event notifier comprises an event
notification lamp and a light conduit for conveying light between the event notification
lamp and an external surface of the housing. The method involves the steps of (1) via the
30  light conduit, determining an intensity of ambient light external to the housing; and (2)
adjusting the intensity of light emitted by the display device in accordance with the

determined ambient light intensity.
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| anp and an external surface of the housing. The nethod involves the steps
of (1) via the 30 light conduit, determning an intensity of anbient |ight
external to the housing; and (2) adjusting the intensity of light emtted
by the display device in accordance with the determ ned anbient |ight
intensity. 3 Preferably, the light controller is configured to determ ne
the anbient light intensity during an interval when the intensity of the
emtted light is at a mnimum Further, szpreferably the light controller is
configured to determne the anbient light intensity by neasuring the
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BRIEF DESCRIPTION OF THE DRAWINGS
The invention will now be described, by way of example only, with reference to the

- accompanying drawings, in which:

20  TFig. 1 is a front plan view of the portable computing device, according the invention

described herein;

Fig. 2 is a schematic view of the portable computing device, depicting the
communication pathways existing between the data processing means, the event notifier,

25  the LCD display, and the data input means of the portable computing device depicted in
Fig. 1;

Fig. 3 is a schematic view of the interior of the portable computing device, depicting the
event notification lamp, the light conduit and the light sensor of one embodiment of the

30  event notifier;




event notification lanp, the light conduit and the |Iight sensor of one
enbodi nent of the 30 event notifier; 4 Fig. 4 is an expl oded perspective
vi ew of anot her enbodi ment of the invent notifier, in which the Iight
conduit and the light sensor of the event notifier are integrated with the
| ight guide of the LCD display; 5 Fig. 5is a schematic view depicting
functional details of the portable conputing device; Fig. 6 is a schematic
vi ew depi cting the conmuni cati on pat hwayg exi sting between the 1ight
controller, the event notifier, the display device backlight and the

keyboard ba i rtable. computin Vi ce: Fig. 7 1s a
flgmchart de%]'#ggé?% la§§§gg?&%U%F§F% ,mPhﬁgﬁgﬁﬁ%Hm%P%ggﬁ?gﬁfPWH%Lfﬂe
i |'I'um nati onvwadichtthe lightsphduit aevhe Betitnpdsefrenthe @vénd nbtfer par heptaedooimpit i Nng

device; Figs.. 8a and .8b .t t her conprise a flowhart depicting, in detail,
t he met hod opg%f§lefﬁﬁﬁﬂﬁﬁ?&@ﬂ“&ontrol of the display device inplenented in

the portable conputing device having a transm ssive LCD display; and Figs.
9a and 9b _together c rise a flowhart depicting, in detail, the method of
i |l umi nat Pon%&gﬂ% %?ngl]fqatt%"ée‘ﬂf‘@mt@ﬁ fepetiprad detaily @%ﬁﬂOétaMF ROTPHINE SEYieH| e
conputing device 20 having a reflective, trans-reflective or transm ssive
LCD di splay. DETAILS Referring nowto Fig .1, there is shown a portable
conputi ng deVig&é, s dSRmadC gismetRiqipe thescopgounigation petbuascastion hegvew dne
aspect of t hgghN¥GHHoIIEY) - thd NG AdiiRRE Bhe TRy B&iZD bAlRYbECantOBhel REbHLES 2

di splay 122, a function key 146, and data processing ans 102 (‘not shown)
di sposed wi t Rpeklightcsthenerialle spmppting fevighe di spl ay 122 conprises a backlit
di splay Rgving a variable-intensity backlight, and the data processing
means 102 is coupled to the backlight of the display 122 and controls the
intensity of Fig. ghts prilssisbat] detistinghéy beeayk b girrvie80thenmethel efrbadiathingt thet he

backlit di splgnildon PR ESES BvibAGKdSentd AR ZALME cdrFRting device;

Figs. 8a and 8b together comprise a flowchart depicting, in detail, the method of
15 illamination control of the display device implemented in the portable computing device

having a transmissive LCD display; and

Figs. 9a and 9b together comprise a flowchart depicting, in detail, the method of
illumination control of the display device implemented in the portable computing device

20 having a reflective, trans-reflective or transmissive LCD display.

DETAILS
Referring now to Fig .1, there is shown a portable computing device, denoted generally
as 100, provided according to one aspect of the invention. The portable computing
25  device 100 includes a display 122, a function key 146, and data processing means 102
(not shown) disposed within a common housing 101. The display 122 comprises a
backlit display having a variable-intensity backlight, and the data processing means 102
is coupled to the backlight of the display 122 and controls the intensity of light produced
by the backlight.
30
In one embodiment, the backlit display 122 comprises a backlit transmissive LCD
display, and the function key 146 operates as a combination power on/off switch and

display backlight on/off switch. Alternately, in another embodiment, the backlit display




di splay, and the function key 146 operates as a conbi nati on power on/off
switch and display backlight on/off switch. Alternately, in another

enbodi ment, the backlit display 5 122 conprises a backlit reflective or
trans-reflective LCD display, and the function key 146 operates as a
mast er backlight on/off switch. As shown in Fig. 2, the data processing
means 102 of the portable conputing device 100 5 is in comrunication with
the display 122 and the event notifier 162. As will be described, the data
processing neans 102 conprises a nicroprocessor 138, and a nenory 124, 126
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performthe 10 nethod which will be described in further detail below. In
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a first enbodlnent t he portable computing device 100 includes a cavity
(not shown) cxssied Y themecroprecqsprreldBoratst tendat blostssigs TOknS toperfcm tbxt er i or

surface g ¢ BRua8YSIAG Bl coscESS nABleY eek DiGAVi Ly tormi nates at the

exterior housing surface proximte t splay 122. In addition, if the
portabl e conputing device 100 has tel ephony capabilities, preferably t he

portable co 3 | C ille 134 a
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164 i's di sposed of OXlRLP NG aTh 2R3y 1 0. Pretitbly, DS 1S Rn 135 Sictidms 5
keyboard backlight. Further, preferably the backlight for the keyboard 132 is operable
independently of the backlight for the display 122.

20  In a first embodiment, the portable computing device 100 includes a cavity (not shown)
opening into the interior of the housing 101 from the exterior surface of the housing 101.
Preferably, the cavity terminates at the exterior housing surface proximate the display
122. In addition, if the portable computing device 100 has telephony capabilities,
preferably the portable compﬁting device 100 includes a speaker grille 134 and a

25  microphone grille 136, as shown in Fig. 1. Typically, the speaker and microphone grilles

134, 136 each comprise one or more apertures formed in the housing 101.

' Further, as shown in Fig. 1, preferably the portable computing device 100 includes a
translucent lens 164 secured to the exterior housing surface and enclosing the cavity. As

30  shown, the lens 164 is disposed proximate the display 122. As will be explained, this
position allows the data processing means 102 to detect the intensity of ambient light
falling on the display 122. Preferably, the lens 164 is disposed above the display 122,
adjacent the uppermost end of the portable computing device 100. Optionally, the lens




position allows the data processing neans 102 to detect the intensity of
anbient light falling on the display 122. Preferably, the lens 164 is

di sposed above the display 122, adjacent the uppernost end of the portable
conputing device 100. Optionally, the lens 6 164 nay be di sposed bel ow t he
di splay 122, between the |owernost end of the display 122 and the

upper nost end of the keyboard 132. As shown in Fig. 3, in the first

enbodi ment the event notifier 162 conpriges an event 5 notification |anp
166 and a |ight conduit 168 di sposed within the housing 101. Typically, the
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housing 101 in order to convey |light between the 10 event notification |anp
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170 is able to provide an I'n |cat|on 0 he I nt ensi
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termnates afe th Iggr hiohl urface roxmat % t he
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however, tha 4 h%4 ? t sensor 170 of the foregoing enbodinment is not an
essential fedature of the invention. Rather, in one variation, the |light
sensor 179 is elimnated, and the intensity of anmbient |ight is neasured
Vi [ vent e
aa suit ab&neafdmon to the event notification lamp 166 and the light conduit 168, preferably the
event notifier 162 also includes an ambient light sensor 170 optically-coupled to the light
conduit 168 for measuring the intensity of the light in the light conduit 168. As will be
appreciated, since the light conduit 168 terminates at the external surface of the housing
20 101, the light sensor 170 is able to provide an indication of the intensity of ambient light
external to the housing 101. Further, since the light conduit 168 typically terminates at
the exterior housing surface proximate the display 122, the light sensor 170 is able to

provide an indication of the intensity of ambient light falling on the display 122.

25 It should be understood, however, that the light sensor 170 of the foregoing embodiment
is not an essential feature of the invention. Rather, in one variation, the light sensor 170
is eliminated, and the intensity of ambient light is measured via a suitable event

notification lamp 166.

30 A second embodiment of the invention is depicted in Fig. 4, in which the event notifier
162 is integrated with the display 122. As shown, the display 122 comprises a planar
light diffusing film 176, a planar light reflecting layer 172, a planar light guide 174
disposed between the light diffusing film 176 and the light reflecting layer 172, a planar




notification lanmp 166. 30 A second enbodi nent of the invention is depicted
in Fig. 4, in which the event notifier 162 is integrated with the display
122. As shown, the display 122 conprises a planar |light diffusing film
176, a planar light reflecting |ayer 172, a planar |ight guide 174

di sposed between the light diffusing film 176 and the light reflecting

| ayer 172, a planar 7 liquid crystal nodule 180, a planar |ight
intensifying |ayer 178 di sposed between the light diffusing film176 and
the liquid crystal nodul e 180, and a plurality of backlight LEDs 182
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and data communi cat i capabilities. Further referably the
encompasset? rl;y tgéa mvention t?escrlbed here?n "I%e light gmde 174 acts as a light

conduit that not only directs light from the backlight LEDs 182 to the liquid crystal
module 178 (thereby illuminating the information depicted on the liquid crystal module
178), but also directs the ambient light that falls on the display 122 towards the ambient

20  light sensor 170. As will become apparent, this embodiment allows the data processing
means 102 to more accurately detect the intensity of ambient light falling on the display
122.

Typically, the portable computing device 100 is a two-way wireless communication
25  device having at least voice and data communication capabilities. Further, preferably the
portable computing device 100 has the capability to communicate with other computer
systems on the Internet. Depending on the exact functionality provided, the wireless
portable computing device 100 may be referred to as a data messaging device, a two-way
pager, a wireless e-mail device, a cellular telephone with data messaging capabilities, a

30  wireless Internet appliance, or a data communication device, as examples.

Fig. 5 depicts functional details of the portable computing device 100. Where the

portable computing device 100 is enabled for two-way communication, it will




portabl e conputing device 100 has the capability to communicate with other
conputer systens on the Internet. Depending on the exact functionality
provi ded, the wireless portable conputing device 100 may be referred to as
‘a data nessagi ng device, a two-way pager, a wireless e-nail device, a
cellular tel ephone with data messaging capabilities, a 30 wreless

I nternet appliance, or a data communi cation device, as exanples. Fig. 5
depicts functional details of the portabke conputing device 100. Were the
portabl e conputing device 100 is enabled for two-way conmunication, it wll
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may be _aval | ggtlworks uc;[wegfgren twor %gtlzeess {:SO&S 001a=:erc]1%lglea¥ sl.u%secnbgroor user of the portable

computing device 100. A GPRS portable computing device therefore requires a
subscriber identity module (SIM) card in order to operate on a GPRS network, and a
RUIM in order to operate on some CDMA networks. Without a valid SIM/RUIM card, a
20 GPRS/UMTS/CDMA portable computing device may not be fully functional. Local or
non-network communication finctions, as well as legally required functions (if any) such
as “911” emergency calling, may be available, but the portable computing device 100
will be unable to carry out any other functions involving communications over the
network. The SIM/RUIM interface 144 is normally similar to a card-slot into which a
25  SIM/RUIM card can be inserted and ejected like a diskette or PCMCIA card. The
SIM/RUIM card can have approximately 64K of memory and hold many key
configuration 151, and other information 153 such as identification, and subscriber

related information.

30 When required network registration or activation methods have been completed, the
portable computing device 100 may send and receive communication signals over the
network 119. Signals received by antenna 116 through communication network 119 are

input to receiver 112, which may perform such common receiver functions as signal




wi Il be unable to carry out any other functions involving comunications
over the network. The SIMRU Minterface 144 is normally simlar to a
card-slot into which a 25 SIMRU M card can be inserted and ejected like a
di skette or PCMCI A card. The SIMRU M card can have approxi mately 64K of
menory and hold many key configuration 151, and other information 153 such
as identification, and subscriber related information. 30 Wen required
network registration or activation nethods have been conpleted, the
portabl e conputi ng device 100 may send and recei ve conmuni cation signals
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120. The portabl e conputing device 100 preferably in Croprocessor
138 whi ch c8uoushlagtopatic gaie perittol algenithins Unplcrherttdrtbmmlélé Conmuni cat i on
functions, including at |east 15 data and voi ce conmuni cations, are
performed through conmuni cati on subsystem 111. M croprocessor 138 al so

i nteracts wi fThe parttthe compwting edesich Spét pafrablycincladest h enicloppbayor 1B32whith ash

subsyst ens. 15GHARE SREREodPRRbr i 0Ree ComBOiaol e i RHEPEbtshe Lo,
a short - 15 andsta aodmuiné cahmomsatond) sy paforrhdd thangh aoympibherodewhgens USy st ens
general ly Microprocessor 138 also interacts with further device subsystems such as the display
122, flash memory 124, random access memory (RAM) 126, auxiliary input/output (I/0)
subsystems 128, serial port 130, keyboard 132, speaker 134, microphone 136, a short-
range communications subsystemn 140 and any other device subsystems generally

20  designated as 142.

Some of the subsystems shown in Fig. 5 perform communication-related functions,
whereas other subsystems may provide “resident” or on-device functions. Notably, some
subsystems, such as keyboard 132 and display 122, for example, may be used for both
25  communication-related functions, such as entering a text message for transmission over a

communication network, and device-resident functions such as a calculator or task list.

Operating system software used by the microprocessor 138 is preferably stored in a
persistent store such as flash memory 124, which may instead be a read-only memory
30  (ROM) or similar storage element (not shown). Those skilled in the art will appreciate
that the operating system, specific device applications, or parts thereof, may be
temporarily loaded into a volatile memory such as RAM 126. Received communication

signals may also be stored in RAM 126.




20 designated as 142. Sone of the subsystens shown in Fig. 5 perform
comuni cation-rel ated functions, whereas other subsystens may provide
"resident” or on-device functions. Notably, some subsystens, such as
keyboard 132 and di splay 122, for exanple, may be used for both 25
communi cation-related functions, such as entering a text nessage for
transm ssion over a conmunication network, and devi ce-resident functions
such as a calculator or task list. Operatg ng system software used by the
m croprocessor 138 is preferably stored in a persistent store such as
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both conputer progranms 158 and program data storage 150, 152, 154 and 156.
These different storage types indicate that each programcan allocate a

portion of fMisRprRERsy13824 haditidh @l fts QP&tatithddBieit RLAGRs! SORILEENbLRs 5
M croprocessor 138, in addition to its operating systemfunctions,

preferably ef4PeY oksaftwsrq applistiossnile eodabls ¢erniiion sevipe ¢ hBhepeneraiig e
conputi ng dewén - sofarO PRl atHNGofrm¥ret GHRIRREINRESHARDs t DRt %&\ﬁgﬁg

applications _conprises conputer processing Instructions I ch
accessed frofstrAgions Fdichpiwhen gecessad dinen thadlashAmends EdamiOthe ReBVit18d abg t he

M croproq@sshechRB bydse hi oﬁrbgesﬁnfrqgﬁ,n&%!e e qulgf’f‘ho%{a(? %St%}' &gssri%a[ﬂgan 102. A
predet erm ned set of appl i cations that control bastc oper {1 ons., |ncfud|ng
at | east datl82-apdredsiconined mivhirpdicitoms dpptdntal basitptotiorsy anjplmg atiehdt
normal ly be i . ' ting device,100.d
manuf act uri ng m%@ kﬁg&t c%gﬂrrﬁlgﬁcg H&g%ép?l \?/%tr%élg %gg#%“"é’é ’iwéﬁ n?:%nr?%)l ?’i%g &s ageéligfbtﬁf
control | er 18drtabieatongpohing ddvacetlie dulrgrhbriugdeturih2 of t he backlit display 122.
As shown in Fig. 6, the light controller 184 is in comunication with the
| i ght sensor 170, and the display backlight 182 and the keyboard

15 Another such software application comprises a light controller 184 that controls the

backlight 182 of the backlit display 122. As shown in Fig. 6, the light controller 184 is in .
communication with the light sensor 170, and the display backlight 182 and the keyboard
backlight 183. Also, in the first embodiment of the event notifier 162, the light controller
184 is in communication with the event notification lamp 166. The light controller 184
20 wuses the light sensor 170 to determine the intensity of ambient light external to the
housing 101. Also, the light controlier 184 is configured to adjust the intensity of light
emitted by the display backlight 182 and the keyboard backlight 183 in accordance with

the determined ambient light intensity.

25  The light controller 184 also controls the illumination of the event notification lamp 166
in accordance with one or more predefined events. For instance, the light controller 184
may be configured to flash the event notification lamp 166 when the data processing
means 102 is in a sleep state. The light controller 184 may be configured to flash the

- event notification lamp 166 when an e-mail message or a telephone call is received at the

30  portable computing device 100. Other suitable events are intended to be encompassed by

the invention described herein.




backlight 183. Also, in the first enbodi nent of the event notifier 162, the
light controller 184 is in conmunication with the event notification |anp
166. The light controller 184 20 uses the |light sensor 170 to determ ne the
intensity of anmbient Iight external to the housing 101. Al so, the |ight
controller 184 is configured to adjust the intensity of light emtted by
the di splay backlight 182 and the keyboard backlight 183 in accordance with
the determ ned anmbient light intensity. 135 The light controller 184 al so
controls the illum nation of the event notification |lanp 166 in accordance

wi th one or .predefjned events. For instance, the light controller 184
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the ability item®rS@nife ARfcARh3ecAtRrdblyeBe bRt Al sch@ aﬁd1f%céi§eie&at9f the
portabl e conputing device such as, but not limted to, e-mail, cal endar

events, voi c8eHaiviadhe whpleismenemt 819 and task itens. Naturally, one or nore
menory stores 5 would be avail able on the portable conputing device to
facilitate storage of PIMdata itens. Such PIM application would
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enhanced on-device functions, communication-related functions, or both. For example,
secure communication applications may enable electronic commerce functions and other
such financial transactions to be performed using the portable computing device 100.
20
In a data communication mode, a received signal such as a text message or web page
download will be processed by the communication subsystem 111 and input to the
microprocessor 138, which preferably further processes the received signal for output to
the display 122, or alternatively to an auxiliary I/O device 128. A user of the portable
25  computing device 100 may also compose data items such as email messages for example,
using the keyboard 132, which is preferably a complete alphanumeric keyboard or
telephone-type keypad, in conjunction with the display 122 and possibly an auxiliary I/O
device 128. Such composed items may then be transmitted over a communication
network through the communication subsystem 111.
30
For voice communications, overall operation of the portable computing device 100 is
similar, except that received signals would preferably be output to a speaker 134 and

signals for transmission would be generated by a microphone 136. Alternative voice or




enhanced on-devi ce functions, conmunication-related functions, or both. For
exanpl e, secure communi cation applications may enable el ectronic comrerce
functions and other such financial transactions to be perforned using the
portabl e conputing device 100. 20 In a data communi cation node, a received
signal such as a text nmessage or web page download will be processed by
the communi cati on subsystem 111 and input to the m croprocessor 138, which
preferably further processes the receiveg signal for output to the display
122, or alternatively to an auxiliary 1/0O device 128. A user of the
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Other communications subsystems 140, such as a short-range communications
subsystem, is a further optional component which may provide for communication
between the portable computing device 100 and different systems or devices, which need
20 not necessarily be similar devices. For example, the subsystem 140 may include an
infrared device and associated circuits and components or a Bluetooth™ communication
module to provide for communication with similarly enabled systems and devices.
Fig. 7 is a flow chart that depicts, by way of overview, the sequence of steps performed
by the light controller 184 according to the invention. Initially, the portable computing
25  device 100 is in an inactive state, and the display backlight 182 and the keyboard
backlight 183 are at a minimum/off intensity. Typically, the light controller 184 flashes
the event notification lamp 166 to notify the user that the portable computing device 100
is not off, but is instead inactive. The portable computing device 100 remains in the
inactive state until the data processing means 102 detects a data event. Suitable data
30 events include activity at the data input means (pressing a key on the keyboard 132,
rotating the thumbwheel 148 or depressing the escape key 160), an incoming message
(such as a telephone call or e-mail message), or a predetermined event (such as a

scheduled meeting or task).




ot her than through a wirel ess conmuni cati on network. The alternate downl oad
path may for exanple be used to | oad an encryption key onto the device
through a direct and thus 15 reliable and trusted connection to thereby
enabl e secure device conmuni cati on. Other comuni cati ons subsystens 140,
such as a short-range comuni cati ons subsystem is a further optional
conponent which nmay provide for communicati on between the portable
conmputing device 100 and different systems or devices, which need 20 not
necessarily be simlar devices. For exanple, the subsystem 140 may i ncl ude-
an infrared device and associated circuits and conponents or a Bl uetoothrm
comuni cation nodule to provide for comrunication with simlarly enabl ed
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Further, pref h ontroller 184 is
P el ensRy )fevepgxat 1sgsu ﬁc?ent for viewing information on the display 122 under the

determined lighting conditions. Typically, this latter step involves automatically setting
the intensity of light to a first intensity when the determined light level is greater than a
first level, and automatically setting the intensity of light to a second intensity less than

20  the first intensity when the determined light level is less than the first level.

In one embodiment, the backlit display 122 is a transmissive LCD display, and the
intensity adjusting step also involves setting the intensity of light to a third intensity less
than the second intensity when the determined light level is less than a second level, the
25  second level being lower than the first level. In another embodiment, the backlit display
122 is a reflective or trans-reflective LCD display, and the intensity adjusting step also
involves setting the intensity of light to a third intensity less than the second intensity
when the determined light level is greater than a second level, the second level being
greater than the first level.
30
In one variation of these embodiments, the intensity adjusting step involves illuminating
the keyboard 132 at a first candela level when the determined light level is greater than

the first level, and illuminating the keyboard 132 at a second candela level less than the




configured to determne the anbient light intensity during an interval when
the light <controller 184 has extinguished the event notification |anp 166,
for exanple between flashes of the event notification lanp 166. 15 At step
402, the light controller 184 sets the intensity of the display backlight
182 to an intensity level that is sufficient for view ng information on
the display 122 under the determned |ighting conditions. Typically, this
| atter step involves automatically setting the intensity of light to a
first intensity when the determined Iight level is greater than a first
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means 102 on portabl e conputing device 100 having a transm ssive LCD
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At step 502, the data processing means 102 waits for activity on the data input means,
such as a depression of a key on the keyboard 132, rotation of the thumbwheel 148 or
depression of the escape key 160. If the user of the portable computing device 100
activates the data input means, the data processing means 102 exits the inactive state, and

20 processing transitions to step 504.

Alternately, in one variation, the data processing means 102 exits the inactive state in
response to activity occurring on one of the computer programs 158. For instance, the
data processing means 102 may exit the inactive state when an e-mail message or a

25  telephone call is received on the portable computing device 100.

Typically, when the user depresses a key on the keyboard 132 or the escape key 160, the
data processing means 102 processes the activity as a key stroke, and uses the key stroke
as a data input to one of the computer programs 158. Further, typically when the user
30  rotates or depresses the thumbwheel 148, the data processing means 102 processes the
activity as a navigation input to the operating system or one of the computer programs

158. However, at step 502, since the activity on the data input means is used to exit the




di splay 122. 10 Initially, at step 500, the portable conputing device 100

isin an inactive state, such as a sleep state; and the display backlight

182 and the keyboard backlight 183 are at a mnimumintensity, such as

off. Typically, the light controller 184 flashes the event notification

| anp 166 to notify the user that the portable conmputing device 100 is not

off, but is instead inactive. 15 At step 502, the data processi ng neans

102 waits for activity on the data inputisreans, such as a depression of a

key. on the keyboard 132, rotation of the thunbwheel 148 or depression of

t he escape k ; h ri.abl.e c uting device 1
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determ nes t I ent nsﬂFy during the
15

If the determined light level is greater than the first predetermined threshold level, at step
508 the light controller 184 sets the intensity of the display backlight 182 to a first
intensity level. Typically, the first intensity level is the maximum display backlight

intensity. In addition, preferably the light controller 184 keeps the keyboard/keypad
20 backlight 183 off.

If the determined light level is not greater than the first predetermined threshold level, at
step 510 the light controller 184 compares the determined light level against a second
predetermined threshold level. Typically, the second predetermined threshold level is
25  intermediate the illumination level corresponding to dusk, and an illumination level

corresponding to night.

If the determined light level is less than the second predetermined threshold level, at step
512 the light controller 184 sets the intensity of the display backlight 182 to a third

30 imtensity level. Typically, the third intensity level is a dim backlight intensity that is
slightly greater than the minimal/off intensity level. The dim backlight intensity is
sufficient to allow the information displayed on the display 122 to be viewed at night,
without “blinding” the user of the portable computing device 100.




interval between flashes of the event notification |anp 166, ie. when the
light controller 184 has nonentarily extinguished the event notification

| anp 166. 10 At step 506, the light controller 184 conpares the determ ned
l.ight | evel against a first predetermned threshold |level. Typically, the
first predetermned threshold level is internediate an illumnation |evel
correspondi ng to exposure to sunlight, and an illum nation |evel
corresponding to dusk. 15 If the determmed light level is greater than the
first predetermned threshold |evel, at step 508 the light controller 184
sets the intensity of the display backlight 182 to a first intensity

| evel . Typically, the first intensity level is the maxi mum di spl ay
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"blinding” the user of the portable conputing device 100.

15 In addition, preferably the light controller 184 sets the intensity of the keyboard/keypad

backlight 183 to a bright backlight intensity (typically the maximum backlight intensity).

Thereafter, at step 516, the data processing means 102 waits a first predetermined time
period for activity at the data input means (eg. pressing a key on the keyboard 132,
20 rotating the thumbwheel 148 or depressing the escape key 160) or for an e-mail message
or a telephone call being received on the portable computing device 100. If the data
processing means 102 detects such activity within the first predetermined time period

(typically about 10 seconds), processing returns to step 504.

25  However, if the first predetermined time period expires without any such activity, at step
518 the light coniroller 184 begins to gradually reduce the intensity of the display
backlight 182, so as to provide a warning to the user of the portable computing device
100 that the display backlight is about to be turned off. In addition, preferably the light
controller 184 also tumns off the keyboard backlight 183.

30
Thereafter, at step 520, the data processing means 102 waits a second predetermined time
period for activity at the data input means or for an e-mail message or a telephone call

being received on the portable computing device 100. If the data processing means 102




However, if the determned light level is not |ess than the second
predeterm ned threshold Ievel (but is less than the first predeterm ned
threshold level), at step 514 the light controller 184 sets the intensity
of the display backlight 182 to a second intensity 10 level. Typically, the
second intensity level is a level internediate the first (maxinum
backlight intensity and the third (din) backlight intensity. The second
backlight intensity is sufficient to aliow the information displayed on
the display 122 to be viewed at dusk, again mﬁthout "blindi ng" the user of
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Fig. 9 is a flow chart that depicts, in detail, the sequence of steps performed by the light
coniroller 184 on a portable computing device 100 having a reflective, trans-reflective or
transmissive LCD display 122.

20
Initially, at step 600, the portable computing device 100 is in an inactive state, such as a
sleep state; and the display backlight 182 and the keyboard backlight 183 are at a

minimum intensity, such as off.

25 At step 602, the data processing means 102 waits for activity on the data input means,
such as by pressing a key on the keyboard 132, rotating the thumbwheel 148 or
depressing the escape key 160. If the user of the portable computing device 100 activates
the data input means the portable computing device 100 exits the inactive state, and
processing jumps to step 604,

30
Typically, when the user depresses a key on the keyboard 132 or the escape key 160, the
data processing means 102 processes the activity as a key stroke, and uses the key stroke

as a data input to one of the computer programs 158. Further, typically when the user




Thereafter, at step 524, the data processing neans 102 waits a third
predetermned tine period for activity at the data i nput neans or for an
e-mai |l nmessage or a tel ephone call being received on the portable
conputing device 100. If the data processing neans 102 10 detects such
activity within the third predetermned tinme period (typically about 60
seconds), processing returns to step 504. However, if the third
predeterm ned tine period expires wthoutg any such activity at the data
i nput nmeans, at step 526 processing returns to step 502 and the portable
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step 604. 30 Typically when the user resses a on t oard 132
or the escapdSkEsmuase, th? Ketermpinedy lightdeeed §B<?1§St rﬂeﬁﬂﬂ%pmwelpnlmde@mld hevel.

activity1as aykiemlysteofss ]il%ﬂaeljdﬁl%ﬁ hbEndi® Yeval {s%% é%?ate? gﬁﬁﬁlhﬂﬁ)ﬁtlew one
of the conputer prograns Further, typicall wh fe"user rot ates
or depr esses ceFRsPAdIENHesk) anise lllmnmeatlonda‘teécmre@m@mgmgnughans 102 processes
the activity as a navigation input to the operating systemor one of the
conput er progranms 158. However, at step 602, since the activity on the
dat a i nput aths detgrmineslight leyk] is ledsahanpibe tfiad Ipeedeormined thoesteldileel, BOGef r om

the inactiveggd ﬁlteqigh{ p(ﬁntr%ﬁéral A QiSRS iinqglsﬂ}a aF ﬁ'lelcgszplay backlight 182 to a second

15 intensity level. Typically, the second intensity level is a dim backlight intensity that is

slightly greater than the minimal/off intensity level. The dim backlight intensity is
sufficient to allow the information displayed on the display 122 to be viewed at night,
without “blinding™ the user of the portable computing device 100.

20 In addition, preferably the light controller 184 sets the intensity of the keyboard/keypad
backlight 183 to a dim keyboard intensity (brighter than off). As above, the dim keyboard
intensity is sufficient to allow the key identifier information printed on the keys to be

viewed at night, without “blinding” the user of the portable computing device 100.

25  If the determined light level is not less than the first predetermined threshold level, at
step 610 the light controller 184 compares the determined light level against a second
predetermined threshold level. Typically, the second predetermined threshold level is
intermediate an illumination level corresponding to exposure to sunlight, and the
illumination level corresponding to dusk.

30
If the determined light level is greater than the second predetermined threshold level, at

step 612 the light controller 184 sets the intensity of the display backlight 182 to a third




5 suppresses the normal effect (data input, navigation input) of the
activity. At step 604, the light controller 184 determ nes the anbi ent
light Ievel at the portable conputing device 100, via the anbient |ight
sensor 170. At step 606, the light controller 184 conpares the determ ned
light | evel against a first predeterm ned threshold level. 10 Typically,
the first predetermned threshold level is internediate an illum nation

| evel corresponding to dusk, and an illigm nation |evel corresponding to
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l'ight controller 184 sets the Intensi I splay bac to a
third 19 i nt berklight 182 e brighy pickhght yntensh (typically thavherimbmpbatidight infessityhe
mnimal /off intensity level. In addition, preferably the light controller
184 turns off the keyboard/ keypad backlight 183. However, if the determ ned
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rotating the thumbwheel 148 or depressing the escape key 160) or for an e-mail message
or a telephone call being received on the portable computing device 100. If the data
processing means 102 detects such activity within the first predetermined time period

20  (typically about 10 seconds), processing returns to step 604.

However, if the first predetermined time period expires without any such activity, at step
618 the light controller 184 begins to gradually reduce the intensity of the display
backlight 182, so as to provide a warning to the user of the portable computing device

25 100 that the display backlight is about to be turned off. In addition, preferably the light
controller 184 also turns off the keyboard backlight 183.

Thereafter, at step 620, the data processing means 102 waits a second predetermined time
period for activity at the data input means or for an e-mail message or a telephone call
30 being received on the portable computing device 100. If the data processing means 102
detects such activity within the second predetermined time period (typically about 15

seconds), processing returns to step 604.




the light controller 184 sets the intensity of the display backlight 182 to
a first intensity level. Typically, the first intensity level is the

maxi num backl i ght intensity. The first backlight intensity is sufficient
to allow the information di splayed on the display 122 to be viewed at

dusk, again without "blinding" the user of the portabl e conputing device

10 100. In addition, preferably the light controller 184 sets the intensity
of the keyboard/ keypad backlight 183 tozea bright backlight intensity
(typically the maxi mum backlight intensity). 15 Thereafter, at step 616,
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of f the keyboard backlight 183. Thereafter, at step 620, the data

processi ng neans 102 waits a second predetermned tine period for activity
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bei ng received on the portable conputing device 1 essi ng
means 102 detesesgsdaemsdetstan €42 sud e rorthide sompnithgpdevitet Wniched toi the
period (typi %Etli%/s?éeﬁ's'ttate.15 seconds), processing returns to step 604. 20
However, if the second predetermined tinme period expires wthout any such
activity, at step 622 the light controller 184 turns off the display

backl i ght 182 . fi e S 4. the dat rocessi ng nmeans. 102 waits
athird pr edetalé%ﬁr}glﬁélgg tﬂtiei %éeg%&lgﬁgrﬁ%%g%% tgrar%gl}vils\? e?dy gt mf%%ced o< Yipat e ans
or for anSe- milidr themstbe destosecend aidethhd imensity [levari tegngr o WRddaenprobesiper t abl e

conputing deiﬂe&r% 1%)9 QIIIOVIVSf th:[a Hs%r gf;l t gpgrrta%?eec%%pﬂgng”ge%{]c% 1%8 t20 set the intensity levels
through the data input means (such as through the thumbwheel 148). In another variation,
rather than the first and second threshold levels being fixed, the data processing means
102 allows the user of the portable computing device 100 to set the threshold levels
20  through the data input means (such as through the thumbwheel 148).

In yet another variation, the light controller 184 allows the user to turn the display
backlight 182 on (maximum intensity) or off, by momentarily depressing and releasing
the function key 146. In still another variation, the light controller 184 allows the user to
25  cycle through each combination of display backlight intensity level and keyboard
backlight intensity level by momentarily depressing and releasing the function key 146.
In other variation, the light controller 184 allows the user to terminate the automatic

dimming (at steps 518, 618) by momentarily depressing and releasing the function key
146.

30
In another variation, the event notifier 162 includes the event notification lamp 166 and
the light conduit 168 (of the first embodiment), and the light guide 174 (of the second
embodiment), with the ambient light sensor 170 being coupled to both the light conduit




detects such activity within the third predetermned tine period (typically
about 60 seconds), processing returns to step 604. 10 However, if the
third predetermned tinme period expires without any such activity,
processing returns to step 602 and the portable conputing device 100
returns to the inactive/sleep state. Variations on the foregoing

enbodi nents are envi saged. For instance, in one variation, 15 rather than
the first, second and third intensity | eyels being fixed, the data
processi ng neans 102 allows the user of the portable conmputing device 100
to set the i V. hr, at as. t hrough
t he thunb\/\hegf)@%zdS Xhigﬁt E“glnot térr vgg?ﬁést%glﬁg ?hzft Httﬁsﬁﬁsé ;Ilf(rls?t Elﬁ

second thresh@hdﬂ¢éweh@umehggpﬁmxmﬂeﬂmhemda#ampm©de§ayngannﬂﬂgqm&ﬁ&ngl|0w5
t he user of 00 to set the threshold |evels
20 t hr ough t%g%(ﬁg cgﬁn%%pag%e%%@g%h?g% *gh EFFES‘th the thunbwheel 148). In
yet anot her varlatlon the light controller 184 alloms the user to turn the

di spl ay ackl i 82 on [ intensity) or by momentarily
depr essi ng aﬁh sTh tlo’g %)é?#TB}rJ‘? tl?yowekéi‘}miz%’l’eqdﬁd §F1iqu vithotsferegeipg at i on,
the l|ight Coﬂégcﬁbﬂlcﬁlrbeh@méﬂeiqu%h% blisﬁﬁrel"é?reEQHfBM&{r@nttJfftﬁéjgﬂeﬁﬁaﬁh]?hose
combi nat i on Oéor .splay._ backlight intensity | evel and keyboard backli ght
I

intensity |ef gy  yisegspreaiely mydidisaions|te 4 Aeregdies emhedimenis key
146. In ot h%oﬁaﬁlﬂﬁhgﬁ) Mot E}k}ﬁmiﬂ'ygdﬁcu%@@t}fe@n{ &o Htﬁ‘he?e{rt@r\’iﬁl ghp%cﬁﬁecff o
termnate the automatic dinmng (at steps 518 y nonment

depr essi ng aHtycRtEnezsdefiped bycthe ERP@M@@M%@W 146. 30 In another variation,
the event notifier 162 includes the event notification |lanp 166 and t he
light conduit 168 (of the first enbodinment), and the |ight guide 174 (of
the second enbodinent), with the anbient |ight sensor 170 being coupled to
both the Iight conduit 21 168 and the light guide 174. Wth this variation,
the ambient |ight sensor 170 is able to neasure the anbient |ight

proxi mate the |l ens 164 and the display 122, thereby providing a nore
accurate assessnent of the anmbient light level. 5 The present invention is
defined by the clains appended hereto, with the foregoing




description being nmerely illustrative of a preferred enbodi nent of the

i nvention. Those of ordinary skill may envisage certain nodifications to

t he foregoi ng enbodi nents which, although not explicitly discussed herein,
do not depart fromthe scope of the invention, as defined by the appended
clainms. 22 Clainms: 1. A portable conmputing device, conprising: a housing

i ncluding an external surface; 5 an event notifier conprising an event
notification | anp di sposed within the hpusing, and a |ight conduit

term nating at the external surface for conveying |light between the event
notificationdiagn.and the external surface; a display device supported by

t he housing and I ncluding illumnation nmeans for inproved visualization of
i nformation rendered on the display device; and 10 a |ight controller
coupled to the eye r..and the .illum nation neans, the [ight
control | er bgln g%% fg%Pmﬂ%¥hvﬁ C8PRIHE an intensity of anbient [ight
external to the h]bmsmggnoluchnghﬁeﬂterm}tsu@@ldwt and to adjust an |ntensi ty
of |ight gnltted b | um nati on neansﬁ%n accordance with t

det er ni ned anbi en?‘y?veﬁ"%HOt’Ifﬁ t CRYTEYRE 23 gVent net atﬁt?rlﬁlﬁbﬁ’ép‘tséﬁlrﬂﬂf?ﬁ“ﬁbe deV| ce

accor di ng tOhalhsmgrrhrﬂdal\i@lﬁb@idﬂlt&di@uﬂahﬂ@ﬁt tROSdrRAL k@¥ack $or cERR \A};mgw LRd to
determ ne the anbi ght |ntenS|ty during an interval en the intensity

of the enitt 8§y eY?ta?tlfé?amW?Wﬂﬁ? the exteiabyiaemhl e conputi ng devi ce

according to cl ai fpla 1&' sﬂpﬁdﬂ@d'b%r%thoﬁﬁﬁg 4l ih&@kdih 111u§191aﬁ91mn'eﬁﬂrfﬁrd to
determ ne the anblent é; i.ntensi measuring the anbi ent

intensity duftfPrgvidasualiz P’Oafmif‘-‘tﬂnﬂ%@b‘@ dan the ¢isplay davicgrandt t he portabl e
conput i nggdevi ce, ahﬁlﬂ‘éoﬂtﬁ)lﬁpbdﬁ?fed t&nk Uertt H&Iﬂeﬁihﬁ{ ﬂﬂé‘z :Fh oh GRSty Of

l'i ght produced by the | um nation neans. e port e conputing device
accor di ng t olightgioptraler beipg praigined taidhterminteanantemspy of m@@ﬁlﬁé@h@,xt@mﬂtdme dat a
event conpri §EidbSRE thdGkhi g >, portable
conmputi ng deV|cé acc%rd%ﬁab%%ngFg%%ﬁﬁﬂg&ﬁéggﬁM& EH§E%¥% I'n nmeans

conpri ses anylwiinagiioreyeaumindcdoeganametith thealetehuinbivirelsibnt 1i3ht ibtenstiye port abl e
conputing device according to claim3 or 4, wherein the data event

15 2. The portable computing device according to claim 1, wherein the light controller is

configured to determine the ambient light intensity during an interval when the intensity

of the emitted light is at a minimum.

3. The portable computing device according to claim 2, wherein the light controller is
20  configured to determine the ambient light intensity by measuring the ambient light
intensity during the interval in response to a data event at the portable computing device,

and to adjust, after the interval, the intensity of light produced by the illumination means.

4. The portable computing device according to claim 3, further including data input

25  means, and the data event comprises user activity at the data input means.

5. The portable computing device according to claim 4, wherein the data input means

comprises any of a keyboard key and/or a thumbwheel.

30 6. The portable computing device according to claim 3 or 4, wherein the data event

comprises a message received at the portable computing device.




conprises a nessage received at the portable conputing device. 23 7. The
portabl e conmputing device according to any one of clains 2 to 6, wherein
the light controller is configured to determ ne the anbient |ight
intensity by. extinguishing the event notification lanp for an interim
period during the interval, and to neasure an intensity of light in the

| ight conduit during the interimperiod. 5 8 The portable conputing device
according to claim7, wherein the light gonduit conprises a |ight guide,
the event notifier further conprises a Iight sensor coupled to the [|ight

gui de, and the ontralle red to ter the i ent

i ght int ensPt Thé g‘%}%ar?geacg%n gg({eﬁécgﬁn O)fn%fme[?{% allrf%%} ?ﬁ”h[eﬁén Fght gui de
with the Ii glhghtsmmm:ller isTOnfSgurcthe dpteﬁmabﬂe aﬁxbmﬁtﬂﬁghmgltﬂeivy beextiageisithdige t 0 any
one of clai erei.n th ht. co conprises a speaker grille
aperture. n% %8%%?%0 FEP K538 PHBP%@W1%Em§ dWﬁWﬁbmﬁgoéﬁ?mﬁgglof cl ai ms
1to 8, Wnermtenstmefhgh&smlthghghtemuﬂwdtmﬁgmmmaﬁﬁp@ldm crophone grille

aperture. _11. The portabl e conputing device according to any one of clains
1to 10, ahereln the display device conprises a liquid crystal display,

and the il usi ma¢ permblRRRSUEHRNicE 8cotdinGio DAY, @ﬁ&&hlﬂgmght &fhadig. A method
of controlling visualization of information rendered on a display device of

a portabl e cONBRRTHE IgENKE, the penpratifishlugbersepitiicng lghisesT eawrditethag a
housi ng, an 1igMeide! nzﬁltd'tlfmé 18ht 88MekohiBlEs an‘:ﬁ%{n%}i t(ﬂ@ﬁ\férﬁﬁ&eq}lfmgrﬁ 11§Ht 1}1{31?51lﬂous I ng,

the event notifier onprising an event notification | anp an

conduit for @Bmﬁmlﬁ@thel%fﬁlﬂs%éf the &ighttip ghed Bheguade witlothi tigltaeison | anp and an
external jgurface of the housing, the nethod conprising the steps of: via
t he Ilght conduit, determning an intensity of anmbient |ight external to

the housing?- Eh@p@éﬂb@wnmgh@ﬂewm eerording ofany pgghaf chaitg 1 aoB, lwbetelrethdi spl ay

device in acqefdanas c\%{pﬂses a speaker grille aperture.

10. The portable computing device according to any one of claims 1 to 8, wherein the

15 light conduit comprises a microphone grille aperture.

11. The portable computing device according to any one of claims I to 10, wherein the
display device comprises a liquid crystal display, and the illumination means comprises a
display backlight.
20
12. A method of controlling visualization of information rendered on a display device of
a portable computing device, the portable computing device comprising a housing, an
event notifier and the display device disposed in the housing, the event notifier
comprising an event notification lamp and a light conduit for conveying light between the
25  event notification lamp and an external surface of the housing, the method comprising
the steps of:
via the light conduit, determining an intensity of ambient light external to the
housing; and
adjusting an intensity of light emitted by the display device in accordance with

30  the determined ambient light intensity.




30 the determined anbient light intensity. 24 13. The nethod according to
claim 12, wherein the intensity determning step conprises determning the
anbient light intensity during an interval when the intensity of the
emtted light is at a mninmnum 5 14. The nethod according to claim 13,
wherein the display device includes illum nation neans, and the intensity
determ ning step conprises neasuring the anbient light intensity during
the interval in response to a data eventaqat the portabl e conputing device,
and the intensity adjusting step conprises, after the interval, adjusting

an intensity 9 e.illu tion ans. 10 15. The

met hod accor di nghﬁlt ﬁ]%{)d PCC&%H%% fé)l}ré%:l?f W%@e%gﬁffﬁ Sgy Q%EWIF% el?:l%‘wpcfges

i ncl udes datieteimmping thmamgntagldmthmtgdaﬁﬁn@tﬁﬂﬁewanmnltseeﬁndw@rofam| vity at
t he data input ns. The met hod according to claim15, wherein the
data i nput nﬁgﬁgﬁigﬁﬁFﬁgﬂgmﬁwynof a 15 keyboard key and/or a thumbwheel .
17. The nmethod according to claim 14 or 15, wherein the data event

conpri ses yessa recei ved at the_portabl e computing device. 20 18. The
met hod acéor di 'gﬁet Bﬁ‘gacﬁﬁ‘@”’@fto EleHn fd, vihgreinthe ﬁ‘SPWI dedseinelpdesiilmapasiopy

deter m ni Ng fie@d, SQIAE %Sty MRerShBASstf coprisQHd SRR DRYIE SRkt
notification Iarrp for an _interimperi od uring the interval, "and neasuri ng

an i nt ensi t yi§nsity gringithe niseval ingrepopss ta@ daiggienh gt thmorrahmomm@@rde@@e 25 19.

The met hod aggoihd ﬁrﬂ&sﬁ?aﬁﬁs@&h&st@ﬁ coﬁ’l\fﬁ?sreg aRed tHEinkdreh badf LinEiRirses a
l'ight guide, the event notifier further conprlses a T 'Sensor coupled

to the |ight lglaﬁpa@ucmthhélumlmemew determ ni ng st ep conpri ses measuri ng
the integgity of the light in the light guide with the Iight sensor. 25
20. A conputer-readabl e medi um carrying conputer processing instruction
neans for a lpolhairibodaepudingig Claswilteyhetdmethp(pmttﬂ:bﬂ @npotipgiddving inkdwdes e
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devi ce, the conputer process

16. The method according to claim 15, wherein the data input means comprises any of a

15 keyboard key and/or a thumbwheel.

17. The method according to claim 14 or 15, wherein the data event comprises a

message received at the portable computing device.

20 18. The method according to any one of claims 13 to 17, wherein the intensity
determining step comprises the steps of extinguishing the event notification lamp for an
interim period during the interval, and measuring an intensity of light in the light guide

during the interim period.

25 19. The method according to claim 18, wherein the light conduit comprises a light guide,
the event notifier further comprises a light sensor coupled to the light guide, and the
intensity determining step comprises measuring the intensity of the light in the light

guide with the light sensor.




i nstruction neans when bei ng executed causing the data processing neans to
performthe 5 steps of a method according to any one of claims 12 to 19.
21. A conputer-readable nmediumas clainmed in claim20, the portable
conputing device further conprising an event notifier and a display
device, the event notifier conprising an event notification lamp and a

| i ght conduit for conveying |light between the event 10 notification |anp
and an external surface of the housing. 25

20. A computer-readable medium carrying computer processing instruction means for a
portable computing device, the portable computing device comprising data processing
- means disposed within a housing of the portable device, the computer processing

instruction means when being executed causing the data processing means to perform the

5  steps of a method according to any one of claims 12 to 19.

21. A computer-readable medium as claimed in claim 20, the portable computing device
further comprising an event notifier and a display device, the event notifier comprising
an event notification lamp and a light conduit for conveying light between the event

10 notification lamp and an external surface of the housing.




