|  DUAL- FUNCTI ON LI GHT GUI DE FOR LCD BACKLI GHT The invention descri bed
herein relates to a nmechanismfor controlling visualization of information
rendered on the display device of a portable conputing device. In
particular, 5 the invention described herein relates to a nmethod 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 conputing device. The conventional portable conputing device, such
as a personal data assistant (PDA) or 10 wireless tel ephone, has a liquid

crystal display (LCD), I keyboard/ keypad. Typically,
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range of anbileht ddtéofgdtat hepeltshle 2OnFvmgidngtance, Keiji (Patent Abstracts of
Japan, Pub. No. 11-260572) describes a lighting systemthat changes the
illumnation | evel of the LCD, based on the intensity of anbient [|ight
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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 SUMMARY By way, of overview, there is described
herein an illum nation control nechanismfor the display device of a
portabl e conputlng device, that uses a dual -function |light conduit to
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there is provided a nmethod of controlling 25 visualization of information
rendered on t RECYUFER [RPREpPE of g la‘f@aéplt,ahﬁlélscmﬁﬁd@d ngortaple/¢azeputiip device

portabl e conpufat peda Iﬁ)%Slh Eé\’*fﬂ%él %t&x‘?@[‘l’ Stfe, AW AREHEN] %h@@g& fil.gl And

di spl ay devi ce di sposed mnt Int ousi ng. The event notl conpflses an
event notifi eaehigentellps Fhelevent ngiter oohded an dvent ofiveionrigmp dightsed etithien

the event jfot jf; 'fﬁ)@glhé), nd 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 nofifier 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.



| 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, pgeferably the Iight controller is
configured to determne the anbient light intensity by nmeasuring the
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and the |ight “contro r1s configured to determ ne the anbient |ight
intensity by measuring the intensity of the light in the light guide with
the light sensor
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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 Fig. | 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 exploded 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 conmunication pathways gxisting between the [ight
controller, the event notifier, the display device backlight and the
keyboard backlight of t ortabl.e computing device; 10 Fig. 7 is_a .

fl owchart depi %Lﬁgn %&, anerp 8 8?1S%%Ywaw#taﬂ@g?w%élwf elthe Fivent pRjifichdn

i I'lumi nation ofhichéedigpbayiudevi eR lighPbepanirege tint AQifRPLLaRkE e R DT
devi ce; Figs. %ﬁ ang BSmto et her conprise a flowhart depicting, in detail,
the method of "&5&wAs ghihaLtPolsoédnt rol of the display device inplenented in
the portabl e conmputing device having a transm ssive LCD display; and Figs.
9a and 9b together conprise a flowchart depicting, in detail, the method of
i |1unmination cHatYisR sgfemake vigivsishiainaidustiomal dupile vb e @drtitie ¢dmepupiog temides
conputing device 20 having a reflective, trans-reflective or transm ssive
LCD display. DETAILS Referring nowto Fig .1, there is shown a portable
conput i ng deviltg, 6 denwhedatiperiev dbpiytingatbe 0@ Mupicatitindethvays exidiinpgbdrocartae
aspect of the i e r e computing. 25 device, 10Q i ncludes, a

G ool ay 122, 4P ARl A0SR WM SRR el R 282 (S oun)
di sposed wi t hibacklighbefitbaphobsi gl deThe; di spl ay 122 conprises a backlit
di splay hawi ng a variable-intensity backlight, and the data processing
means 102 "is coupled to the backlight of the display 122 and controls the
intensity of [Hight iprottveddt deyictie Hyaek) ioghtverv@d, lihe aRehoandroginteihg thhe

backl it display 122 conprises a backlit trapsnjssive LCD
Pl a8 mifigch e Rie (Tcisp?ay device 1mplementec{1 1nque portable computing device;

Figs. 8a and 8b together comprise a flowchart depicting, in detail, the method of
15 illumination 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 1625 As will be described, the data
processi ng nmeans 102 conprises a mcroprocessor 138, and a nennry 124, 126
(di sposed mﬁthk t he hou%kqg,lgﬁ% The menory 124, 126 carri.es uter
processi ng i nstTUETTBHE WATER! ! %H*é%é@%%@geﬁﬁﬁﬁfg%é$ﬁﬁhﬁ@9ﬂfﬁ@nmﬁﬂéwand

executed by thes0derRr06 aaseF babBBht 6AUFwitie data processing neans to
performthe 10 nethod which will be described in further detail below. In

addition to the display 122 and the event notifier 162, the portable
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t hunmbwheel 14gﬁ:H§%gn%§%§§th§kmﬁf &%Hﬁ Pera an% ‘“ﬁ“@b EF% ig§ ?%k?udes
a keyboard ban%hmghﬂm-F@ﬁ(han$abmmhewmbnmumm@lbackrhghmnmqwlmhezkeybﬁﬁrd
132 is operabl e independent [

t he .hac ht f qr “the displa 22. 2Q In
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(not shown) openitagby Itﬁte()mldﬂ@rd)(m%sfbf i108, @lisd he dmuﬁﬂo&gsiﬂx@lnd‘aﬂ@m brerexfmer i or
surface of ot he Preferably, the cavity termnates at the
exterior housi %R%iwgglgﬂtp%%ﬁ ngl?ﬁ€%8ﬁ§ﬁ¥QV‘”&22. In addition, if the
portabl e conputlng devi ce 100 has tel ephony capabilities, preferably the

portabl e conpy deV| e 100 in es a speaker grille 134 and a 25
nicrophone gri PFB%T%%“’ d?ﬁ@%ﬂzg gfﬁeVPWIWVEPb |} {re PoHable peaREmElsyice

m crophone grilob€sciudsdduserl 36ia @ARM n@éﬁff@%ﬁﬁpﬁ%ﬂﬁg @'étaqgrtﬁe ARG IrileSSnd ﬁ{eg&d in
t he housing 1Q1. Further, as shown in Fig. |, preferably the portable

conputing devi‘¢¥ hergéhej 43¢ RFQesSiAs Mepnmn K2 s dncomanBicaten widh thedunation ke 146

exterior heusiangteulskame: i R, qsdefégabﬁ ﬁle(iﬁcyﬂ &aYa m@tﬁ meaf ﬁblgg\%’a l&:ﬁgoéuﬁf ns
164 is dlsposed proxi mate the display 122. e exp 1 ai ne
, a thumbwheel 148 and an escape key 160 Preferably, the keyboard 132 includes a
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 computing device 100 includes a speaker grille 134 and a

25 microphone grille 136, as shown in Fig. I. 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 may 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 conpriseg an event 5 notification |anp
166 and a light conduit 168 di sposed within the housing 101. Typically,

t he event notik%ggtign | anp 166 conprises a light emtting diode (LEI?. The
li ght conduit 5 0% ¢igpesad pslowitagdiseiay Wit Hiehveen dhedpwpamsherdbpicdc dispiary .
Further, the 1d20fl aeangbinfosd®8 of he@BliaA] 136- coupl ed at one end to the
event notification lanp 166, and term nates at the external surface of the
housing 101 in order to convey |light between the 10 event notification |anp
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| i ght conduit tdG8natdsatdieldxtehal sidfapt eCihaheckingSimnae otdaetol dogtdy 16008 IvEenlES
terninate% at th% exhernah sur%gce f the housing 20 101, the |ight sensor
170 is abl'd t S'BFIVIUEIA W ehichie spterid spfrcenEraisrably, BtieBheondpighps
external to thempassianghd@ilde frurekRads bdhv8sant BRnl d@iftatAnSHh 164 88 by Rhsal 1y
term nates at _ the exterior housing surface proximate the display 122, the
| i ght sensor f?@'f%w%ﬁwg“ﬁﬁ14%?6%@8%Ié%nﬁﬁdF@éYF@ﬁmﬁﬁt%ﬁﬁbﬁﬁpéﬁ@ﬁéfwﬁﬁa

ambi ent i ght ahalekichgs potwtdietndiSsphawtitdion2ambt168NAM! #lc REHBASF 56285hone
however, that the Ilqht sensor 170 of the foregoing enbodinent 1Is not an

essential feattifeldt 18he i nventi on. Rat her, in one variation, the |ight
sensor 17QGs5 is elimnated, and the intensity of anmbient |light is measured

via a suitable event _
In addition 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 layer 178 disposed between the Ilight diffusing film 176 and
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processing nea to nore accurately detect the intensit i ent
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and data communi cati on capabl ities. Further, preterably the

encompassed by the invention described herein. The light guide 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 nmessaging 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 cati on device, as exanples. Fig. 5
depi cts functional details of the portabl egconputing device 100. Where the
portabl e conputing device 100 is enabled for two-way conmunication, it wll
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network 119 For exanp rn ex an t he
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identificaj E?l or\lggttgtﬁg{w i%lf"[éﬁwm r%ﬁ%m&fw ortabl e conputing device .

In UMIS an netvvo 't wor ks, however, network
access is associated with a subscriber or user of the portable corrputi ng

device 100. A RS PR ortable.co ut| devic t herefore re uir
subscriber identl aCC‘f:&fulmlur fr{%:{ a@’rg‘a‘)‘ ‘?nglﬁ‘é‘? dee B‘%O n‘tﬁf‘ﬂé 1.

network, and &or Eauhﬁydie tmmzjedeasblﬁeﬁamcpeﬁalrﬁcqmmm tHeQMAablecwBb kg OO0 a
valid SIIV!RUIM (f‘j ({1 g GPRS/ UMT'S/ CDIVA portabl e conputi ng devi ce may not
be fully functi Egistered gLt 5ok o &t Wl lé%ﬁ%ﬁﬁioea&wnaw peiACEEd Mt 481 ol |

as | egal | Msr eqguititge cbupeirpodsidd I anYMBYGHd @RS édvor&BLI8HCYie atbig,
may be avail agle ?vod?sugo&fqur ngirﬂ;[o?kbcllceccscs(ggapslélgcliz?tgd \?flet;l“a(‘:sgbsgg‘t?er or 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 functions, 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 nethodsghave been conpleted, the
portabl e conputing device 100 may send and recei ve communi cation signals
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120. The portable conputi evi ce pre erably inc roprocessor
138 whi ch coh@p@wsmmmmﬂ®@emamhwdmémaﬂumnm@kn&h@ddeDSE620Cbnnunlcatlon
functions, including at |least 15 data and voice comruni cations, are
performed through conmuni cati on subsystem|11. M croprocessor 138 al so
interacts wit bt yotthide cdepiitey seisy $0k prfsath imsudeha dics@lragessor 238 Wiliash

rerory 124 SORRR ASBRR TR MLt 2003 Y IR DR L

a short - nangdam@mmceabmmmmosmﬁm& eefdr3d andug@nyordhigEatBe suBS steMbigy 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/O)
subsystems 128, serial port 130, keyboard 132, speaker 134, microphone 136, a short-
range communications subsystem 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. Operatjng systemsoftware used by the
m croprocessor 138 is preferably stored in a persistent store such as
flash nmenory 124, whi inste d be a read-only_ nenor
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As shown, the &liashaPEmREYenlaf can be segregated into different areas for
both conputer programs 158 and program data storage 150, 152, 154 and 156.
These diffetent storage types i ndi cate that each program can allocate a
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normally be in galled on the ortab e c uti ng device 100 dur
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control | er 1843&@@1&c@@mtfngldswweoomﬁpnﬁﬁhﬁct%ﬁag of the backlit display 122.
As shown in Fig. 6, the light control 184 is in comunication wth 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 uses the light sensor 170 to determine the intensity of ambient light external to the
housing 101. Also, the light controller 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 anbient light intensity. 25;The light controller 184 also
controls the illum nation of the event noti f| cation lanmp 166 in accordance
w th one or 1;1 redef| nedﬁ e\gnts For instance, the light controller 184
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the functionality of the device and nmay provi
application mstallatzon increases the functionality of the device and may provide

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/0 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

t he communi cati on subsystem 111 and input to the m croprocessor 138, which
preferably further processes the receivedigignal for output to the display
122, or alternatively to an auxiliary 1/O"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. Ot her 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 systeng‘or devi ces, which need 20 not
necessarily be simlar devices. For exanplé t he subsystem 140 may i ncl ude
an infrared device and associated circuits and conponents or a Bl uetoot hTM
comuni cation nodule to provide for comrunication with simlarly enabl ed
systens and d rt. i
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170. Preferably, the light contr 4 is configured to determne the
anbient light intensity during an |nterval mhen the intensity of the |ight
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m ni mum urt her, refera COI’ltI’O
1nten31ty level that is sufficient for v1ewmg mformatmn 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
latter step involves automatically setting, the intensity of light to a
first intensity when the deternined |ight level is greater than a first

| evel, and automaticall|y setti ng the intensity. of ght to a second
intensity | essﬁltsttcé’ﬁdelazt?"?ll’féwflﬁ resqetqringd dightje érretgﬁ]éa“dé? BrshieMdd Frithystthe evel
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a transm ssive LCD displ ay, intensity adjusti step al so invol ves
setting the i ri?iért%qftttw gconq ‘@rﬁtle tswal whenrlee detereinsidtight egcg is grpser thdsehe Besond
intensity when.{he determned light level is Iess than a second level, the
25 second | evel being Iower than the first level. |In another enbodinent,
the backlits display 122 is a reflective or trans- reerctive LCD display,
and the inten Y, vl ves sett int.ensi t

light to a thtsjflr1 %ngjeflrlnoﬁ fhgtltgés Pjﬁ mt%tanlsglgosﬁ T eilnsst )Per Olmed%{ﬁhe é{at

det er mi ned | i ghtcekenmehed:s l@Qe:attzeportajbaamoatmeﬁg)ﬁdzid:eem havilgen sacondive EWHED

bei ng greater t?aggéhe first level. 30 In one variation of these

enbodi nent s, P nsity adjusting step involves illumnating the
keyboar d 132 at a first candela | evel when the determned light level is
greater than the first veI illum nating . the keyhoard 132 at. a
second caﬂﬁer dnpale r%%é o rﬂawqrrrgi%&mprrlr%s evrfgrta%rsamraevawrﬁrgrretw as a

determ ned | i ghip lsengl anidsthb espldyharitisie frald Jlt@"l@:k/boah:&lﬂaﬁﬂ@rr ht 18%€are at a
intensity adjusting step. involves illumnating . the keyboard 132 at a third
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depicts, in detajl, the sequence of steps perfornmed by the data processing
means 102 on &ubéﬁﬁgﬁﬂéwéeﬁbutlng devi ce 100 having a transm ssive LCD
15

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 i nput ns, such as a depression of a
key on the keyboard 132, rotation of the thunbwheel 148 or depression of
t he escape key leg |f the user of the portable conEutlng devi ce 100
activates the BHPRIG ptutngdpace {4felromttae prgtesEitngthrdan 9Taws e me st 98

| nactive stat equpiithes 4l ERACHSL NG 1ARSHELOMT, LB PRl Al ter nately, in

one vari ati on, e data processing ne exi e inactive state in
response to activity occurring on one of the conputer prograns 158. For

i nstance, the I exit the. in ate en
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one of the contias mpmegkalyExtid@ShediReRVEH  nowicaibeRnR0&s. since the activity
on the datg input nmeans is used to exit the 15 portable conputing device
100 fromthe inactive state, the data processing neans 102 suppresses the

normal effect AtdﬂrEI:ﬁS(!mmétldghﬂ@Uritgﬁl%i ogh édﬁﬂﬁt& tRd d@t@l@mﬁ'&i gtk tle\)(fel zﬁglanﬁ{ £Bir204,
the light controller 184 termnes the anbient |ight |evel t he portable
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det er mi nes t hdllarbpigitleyql gerrespeidinesiordysidur i ng 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 tight 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 intensity 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
light |evel against a first predetermned threshold |evel. 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 determn 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 nmaxi mum di spl ay
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dusk, and an illumnation |level corresponding to night. If the determ ned

light level is |ess than the second predeterm ned threshold | evel, at step
512 the |ight Gomtwegl ifethe kknaeks lighe lévet énsiot yeseftmmeiaediscs;ph(a)préammhing@t
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"blinding" the user of the portabl e conputing device
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  rofating 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 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
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.

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 level (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 all the information di splayed on
the display 122 to be viewed at dusk, again w thout "blinding" the user of
t he portable co uting device 100, 15 In addition, preferably the |ight
control ler 184 %ﬁ% “tcgéwilﬁf}'ew&hwh%ﬁe@wé Presptsemingd kg metiod apieribgroui 83 t o
a bright backlkg&kh,Ehﬁaghﬁyﬂg%ggjﬁgJﬁM_the maxi mum backl i ght intensity).
Thereafter, at step 516, t data processing neans 102 waits a first
predeterm ned tine period for activity at the data input neans (eg.
pressing a key Y. n h
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call being ¥ecginvEd tbmhglhempmﬂlbra!ﬂ%umsmﬁtﬂta chgniajﬁmbldghﬂm I f the dat a
processi ng neans 102 detects such activity within the first predeterm ned
time period (typically about 10 seconds), processing returns to step 504.
25 However, i fTidnefibi, Iasﬁteipﬁbﬁﬂteamfﬁ preckstin@encpey 1020w aX R thRs pVHdE:d@ﬂlblhecafh)ﬁeSUCh
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the data procegssdnag), pRa&SsIng dtu@idssepsogecond predeternined time period for
activity at the dat a i nput nmeans or for an e-nmail nessage or a tel ephone

call being received on the portable conputing device 100. If the data

processi ng meansyeberL iffe ndRl HedRraHE tl%tﬂe\ﬁ'oa \éx;y}*ets hiifh ok %ﬁ&pMVRy at the
predetermned tinme period (typically about seconds), proce55|ng returns
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Fig. 9 is a flow chart that depicts, in detail, the sequence of steps performed by the light
controller 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
predeternined time period expires w thout @ny such activity at the data

i nput means, at step 526 processing returns to step 502 and the portable
conmputing 15 device 100 returns to the inactive/sleep state. Fig. 9is a
flow chart that¥epr deressphthgdiugrywheehldss bgddnearerssiteepernpd Pt sravedeifet he
l'ight control : L+RAT I
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the activity as a navigation input to the operating Systemor one of the

conputer programs 158. However, at step 602, since the activity on the
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the inactive state, a pr ocessi ng neans
608 the hght controiler 184 sets the intensity of the display 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
itllumination 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 illunination | evel corresponding to
night. If the determined light level is |eSs than the first predeterm ned
threshold level, at step 608 the light controller 184 sets the intensity
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Typical ly, the second predeterm ned threshold level is internediate an

i |1 um nati'dn 1'&%el correspondi ng to exposure to sunlight, and the
illumnation |l evel corresponding to dusk. 30 If the determned |ight |evel
is greater than the second predeterm ned threshold level, at step 612 the
|'i ght cont r ol fepddifon. gerieraplydhg hghd gentrgllepd 84 sais e dppusity wadie eybrardBoPed a
third 19 intenaiii 18Yeh bridhhaalshVinhlie &)?iaaqy L EAShAN th@¥ght hendilg
mnimal /off intensity level. In addition, preferably the Iight controller
184 turns off the keyboard/ keypad backlight 183. However, if the

thr eshol d Pevel Tt 1 Roltd) LEBR Bod R plshf, REAGAE LARIRLEFAEE B
| evel ), at st @pri@llfor activity at the data input means (eg. pressing a key on the keyboard 132,
rofating 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
peried 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 to aybright backlight intensity
(typically the maxi mum backlight intensity). 15 Thereafter, at step 616,

t he data prOCﬁésing nFﬁns 102 wajts a first predeterm ned tine perjod for
activity at thEOYRE If Higieconddnicteaygined s JieHel SREy VOHOTIHEY RBShEAVHY- 182,
rotating the thynomheslionl 48uRNie0BRESS bl NG 83RaARNKEY 160) or for an
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activity wthi . i 't erm 41 ef : i : t 10
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(typically abaut 15 seconds), processing returns to step 604. 20 However,
i f the second PeHY¥tlesAldied tine period expires without any such activity,
at step 622 the light controller 184 huns off the display backlight 182.
Thereafter, at step 624, the data processing neans 102 waits a third
predet er mi ned YariHonsnse iforgedios capedimprty atenyegedater inpipse. Weanisvasplidgr an
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conmputing device 100. |f the data processing neans
means 102 allows the user of the portable computing device 100 to 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 |levels being fixed, the data
processing nmeans 102 allows the user of the portable conputing device 100
to set the int?%?iayllﬁye s. through the data i nput nmeans (such as through
the t hunbwheel T9%8)¢ 1 feli@idiet’4y }iﬂaﬁl%‘fﬂﬂaﬂ?ratﬂpfe%fnwaﬁﬂgbfrﬁénfoa A &Q isaphig to
second t hr eshoh@aduey@lk SmbRhNGH b¥&natd t l,ows
the user of the portable co m%t? dev?%égﬁég4?%pg§?§?ﬁ 3§§ﬁﬁ%§gVaﬁ

20 t hr ough theaB%H%WFWﬁhﬁ”ﬁﬁ%Wﬁf?gb%ﬁnbémﬂmﬁbhgﬁ t he thunbmheel 148) . In
yet another variation, the light controller 184 allows the user to turn the
di splay backlight 182 on (maxi mumintensity) or off, by nonmentarily

depr essi ng %ndT‘%Péﬁ@ﬁngwmﬂﬁ@iﬁdﬁbmﬁdnfweyﬂ&ﬁ@zmpam&dﬂmmuanm&hém Mambmglon

coni nat 1 on_of a1 Sy backr PIRSREE S bReEgu Y STkl Bd u¥Bh e hope

intensity Ieve@7@anmnehﬂamaywnde@meaﬁmmgmamdcmEMQasnmgﬁh&@nMyBﬁ%b@ﬂmK@y
146. I n other i ht.controller 184 user to
termnate the gﬁlt% %’rrég{lmggq ! tmﬁphﬁlg(ﬂscgstgg cisipg dogipy) . \Aﬁﬁlﬁ‘e £ aFqReyof the
depressi ng andi@ﬁmaswﬁgﬁmﬁ&wﬁMnQ@mﬁmdKﬁyns146 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
light proxinmate 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
claims. 22 Cdains: 1. A portable conputing device, conprising: a housing
conprising an external surface; an event notifier conprising an event
notification | anp di sposed within the housing, and a |light conduit
termnating at the external surface for zonveying |ight between the event

notificati ?.Ianp and the external surface; a display device supported by
t he housing M conprising illunination means for inproved visualization
of information rendered on the display device; and a |light controller

coupled to the event notifies and the illum nation neans, the |ight

control | er l'bei nf nesallE gompeingaleize srommiingn i ntensity of anbient |ight
external to the ' ia the light conduit, and to adjust an intensity
of light em tteE(lj yﬁf{g%n}p}[lflﬁﬁiaﬂgﬁcgﬁpﬂg & in accordance with the

det er mi ned anbi @ntvehi ghiticr snetBitgyan ent M BAIhARLS IEBHRE LG H’x%glioﬁﬁng
accordi ng tnﬁ ctaim 1, wherein th&@l i ght controller is configured to ™

det er ni ne & bt srgHrating abihe ok prigd purfage Aot convesingdlighiheiweththeiomerensi t y
of the emdtifestidn gRb ahd ttRtex®rid Qi@ 3. The portable conputing device
according to claim2, wherein the Ii1ght controller is configured to

det ermi ne t he aHiRi#t davicgsepnarted byithyhdgingead eomprisihy dluatibitentmdang Rir
intensity jinGhielSisthe - i.n_response t.o ata event at the portable
comput i ng 1ggvi ge! lsa%%a%lgﬁ g&%ﬁd&la Ho%etn g?“’? R'étd?erfﬁgﬁl?)/a(%’,"‘oteh@di ntensity of

li ght produced aBjht bantiollbumupktiite therwamsiotifier AHARhPDIkAR R GRARY NG Revi ce

accordi ng aibm3, further conprising data input neans, and the data
event co nﬁ?ﬁtggﬁse] Il?glélg C%’E#%’/?fﬂ? dgfeggﬂ’é: AF4rignsgity i empiah ightsxtemsb toybe hawsing
conput i ng vétetht ¢ightawaatitiaRg td &1 &k ah Midhsit WL SiRndi i : :
conpri ses g%% of a ke board_kéy and/ o‘rSl gét ﬁ%&%&ﬁ%ﬁ%_@ﬂ%ﬂ%ﬁxﬁg@gm
conmput i ng 26eUiase Hibdraisgminedandient dighrintepsigher ei n the data event

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
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

H

after the interval, the intensity of light produced by the illumination means,

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

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.

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 |ight cqﬁduit conprises a |ight guide,
the event notifier further conprises a |light sensor coupled to the [|ight
guide, and the light controller is configured to determ ne the anbient

i ght intensity Tisporalle gemprjing deviphacepisingio apy ensef clatpr 2 forp, wh@'em thht gui de
with the |'ghthg?@gbgr@rrollcr]ig)c&xﬁgzmgtcp?é'tér AnE QDI I8 HRUL; %Eéhﬂ% h Ay

one of clains | , _Wherein conduit conpri se er gr
aperture. 10. CFhel nobficaioh éanaoiepisn mrfgmdmmdeiuacg@p ditergalt a)ldamyle@wee of cl a| ms

Ito 8, Wnere' erﬁhﬁ%loor%?g%llgmc ll%pp%ﬂh&lt H%rthe l%%n%lgnl(&aophone grille

aperture. € co evicce accoridi ing to any one of clains
| to 10, mﬁereln the display device conprises a liquid crystal display,

and the illum ion rises a di a 12... A net hod
of controlli nggj\a/llfis L}faft?@%fm%p 8% UTAFGIoHEE ﬁgflé%ﬁz v@@r%‘%{?ﬁh&ﬁ%‘;ﬁfléﬁ}t devi ce of
a portable conpumumgadgmt@ﬁm:ﬂhevammbamhemﬂﬁﬂaumnmgsdegﬁ@@msﬂﬂmpkshngea
housi ng, an nt .not i and t evj ce dIS d in the housing,
t he event not| E@”d%ﬁ @F gWQOQHJEﬂgﬁPPh%YWEO FPBWG % G Lght gty
conduit for copvuessithglthgitenbigtoreiRidnne: BS1igMealde Rothithd 1@@4& kRorl amp and an

ext er nal sgrfaoe of the housing, the method conprising the steps of: via
the Iight ‘Conduit, determining an intensity of ambient |ight external to

the housi ng; %me@eﬁmet &dm)uang bti@NSbdMin@fo hiydit oBhixisato BY whiteindhspl ay

device in accordance with
light conduit comprises a speaker grille aperture.

10. The pertable 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 illurnination 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 infensity of light emitted by the display device in accordance with

30 the determined ambient light intensity.



30 the determ ned anbient light intensity. 24 13. The method 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 mninum 14. The nethod according to claim13,
wherein the display device conprises illumnation neans, and the intensity
determ ning step conprises neasuring the anbient |light intensity during

the interval in response to a data event at the portable conputing device,
and the intensity adjusting step conprises, after the interval, adjusting
an intensity of .. | i%ﬂtdpr od(g‘ced by. the illum nation neans. 15. The net hod
according to cl AMFFHOdRACEPE 1 Hainh bk trdisrain therpansingletieminies stepapmirses
dat a i nput dereaiisingaadbientdahRinfeR JGHPH ; tivity at the data

i nput msaps. 16. gT_h,e net ho%thacco‘rg |(rilg tonéﬁgfvr%y%%n %%é?lgﬁlsﬁ%/tqziheaeﬁlge nput
means conprB¥dsalgiyingnum. keyboard key and/or a thumbwheel . 17. The met hod
according to claim14 or 15, wherein the data event conprises a nessage
received at the portable conputing device. 18. The nethod according to any
one of clalts 1Brawcthdd awhelieg o diim 136 the ddpRoelRE Bni LR COMPri ses
the steps ﬁ’lﬁ:m%%%%ibﬂ ui shin tht‘he event notification [anp for an interim
period during the inter I8 eNgnyLelirmHinGyien sremises peeturing gietanibient he

| i ght gui diéght duerishg dbdee ihBEREHRD ReEIREke 14 9- gerrding.to claim
18, wherein the Iigh_t hlSgo,ndui_t porrprdipggssetégldiaggghmt%ﬁg%rt&%%Oﬂgﬁgcgi\k}gﬁ[fn%oti fier
further cofffisTe Be iRty sdinyme stamroinpeisesoattdrehd ingital gudickeing amthtdody of

i ntensity jdet efolhdHing 88 B8R 8 i nmeasuring the intensity of the |ight
inthe li gﬂé? gui de fl% th thegﬁf&gﬁ]ﬁﬁg%nsor. 25 20. A conputer-readabl e

medi um carryi ng conputer processing instruction nmeans for a portable

conput i ng devi g port abl e compyting devjce conprising data processing
neans di splg'sed%\?\ﬁ’ctl eirﬁﬁ()daacﬁ%ragjigﬁa C%fmﬁﬁew Bridh eortbla aputing dedeut er

pr ocessi ngomprises data input means, and the data event comprises user activity at the data input

means.

16.  The method according to claim 15, wherein the data input means comprises any of a
keyboard key and/or a thumbwheel,

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

message received at the portable computing device.

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.

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 nethod according to any one of clains 12 to 19.
21. A conputer-readable mediumas clained in claim?20, the portable
conputing device further conprising an event notifies and a displ ay
device, the event notifier conprising an event notification |lanp 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
mstruction 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 Jamp and a light conduit for conveying light between the event

10 notification lamp and an external surface of the housing.



